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same or substantially the same prior art" previously was "presented to the 

Office" in the IPR '892 proceeding. 35 U.S.C. § 325(d); see also Unilever, 

Inc., v. The Proctor & Gamble Co., Case IPR2014-00506, slip op. at 6 

(PTAB July 7, 2014) (Paper 17) (informative) (seven new references added 

to six that were applied in earlier petition). 

Petitioner is requesting, essentially, a second chance to challenge the 

claims. We, however, are not persuaded that a second chance would help 

"secure the just, speedy, and inexpensive resolution of every proceeding." 

37 C.F.R. § 42.l(b). Permitting second chances in cases like this one ties up 

the Board's limited resources; we must be mindful not only of this 

proceeding, but of "every proceeding." Id.; see also ZTE Corp. v. 

ContentGuard Holdings, Inc., Case IPR2013-00454, slip op. at 5-6 (PT AB 

Sept. 25, 2013) (Paper 12) ("The Board is concerned about encouraging, 

unnecessarily, the filing of petitions which are partially inadequate."); cf 

Ariosa Diagnostics v. Isis Innovation, Ltd., Cc;ise IPR2013-00250, slip op. at 

2, 4 (PTAB Sept. 8, 2013) (Paper 25) (grantingjoinder when a new produ_ct 

was launched, leading to a threat of new assertions of infringement) and 

Paper 4 at 3; Microsoft Corp. v. Proxyconn, Inc., Case IPR2013-00109, slip 

op. at 3 (PTAB Feb. 25, 2014) (Paper 15) (grantingjoinder when additional 

claims had been asserted against petitioner in concurrent district court 

litigation). 

In this proceeding, however, we are not apprised of a reason that 

merits a second chance. Petitioner simply presents arguments now that it 

could have made in IPR '892, had it merely chosen to do so. In view of the 

foregoing, and especially in light of the fact that, barringjoinder, this 

petition is time-barred under 35 U.S.C. § 315(b), we exercise ~ur discretion 

s· 
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under 35 U.S.C. § 325(d) to deny the petition, because it presents merely 

"the same or substantially the same prior art or arguments" presented to us in 

IPR '892. As a consequence, Petitioner's motion for joinder is dismissed as 

moot. 

°III.ORDER 

In view of the foregoing, it is 

ORDERED that Petitioner's motion for joinder is dismissed; and 

FURTHER ORDERED that no trial is instituted. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

BEFORE THE PA TENT TRIAL AND APPEAL BOARD 

SAMSUNG ELECTRONICS CO. LTD., SAMSUNG ELECTRONICS 
AMERICA, INC., SAMSUNG TELECOMMUNICATIONS AMERICA, 

LLC, and SAMSUNG AUSTIN SEMICONDUCTOR, LLC, 
Petitioner, 

V. 

REMBRANDT WIRELESS TECHNOLOGIES, LP, 
Patent Owner. 

Case IPR2014-00893 
Patent 8,457,228 B2 

Before JAMESON LEE, HOWARD.B. BLANKENSHIP, and 
JUSTIN BUSCH, Administrative Patent Judges. 

BLANKENSHIP, Administrative Patent Judge, 

FINAL WRITTEN DECISION 
35 USC.§ 318(a) and 37 C.F.R. § 42.73 

I. BACKGROUND 

Samsung Electronics Co. Ltd., Samsung Electronics America, Inc., 

Samsung Telecommunications America, LLC, and Samsung Austin 

Semiconductor, LLC ( collectively, "Petitioner") filed a request for inter 
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partes review of claims 22, 23, and 25 of U.S. Patent No. 8,457,228 B2 ("the 

'228 patent," Ex. 1401) under 35 U.S.C. §§ 311-319. Paper 2 (Petition or 

"Pet."). The Board instituted an inter partes review of daims 22, 23, and 25 

on an asserted ground of unpatentability for obviousness. Paper 8 ("Dec. on 

Inst."). 

Subsequent to institution, Patent Owner Rembrandt Wireless 

Technologies, LP, filed a patent owner response (Paper 17, "PO Resp."). 

Petitioner filed a reply to the Patent Owner Response (Paper 27, "Pet. 

Reply"). 

Oral hearing was held on July 21, 2015. 1 

The Board has jurisdiction under 35 U.S.C. § 6(c). This final written 

decision is issued pursuant to 35 U.S.C. § 318(a) and 37 C.F.R. § 42.73. 

For the reasons that follow, we determine that Petitioner has shown by 

a preponderance of the evidence that claims 22, 23, and 25 of the '228 patent 

are unpatentable. 

A. Related Proceedings 

According to Petitioner, the '228 patent is involved in the following 

lawsuit: Rembrandt Wireless Technologies, LP v. Samsung Electronics Co., 

No. 2:13-cv-00213 (E.D. Tex. 2013). Pet. 1. The '228 patent also has been 

challenged in the following cases: Samsung Electronics Co. v. Rembrandt 

Wireless Technologies, LP, IPR2014-00889 (not instituted); Samsung 

Electronics Co. v. Rembrandt Wireless Technologies, LP, IPR2014-00890 

(not instituted); Samsung Electronics Co. v. Rembrandt Wireless 

Technologies, LP, IPR2014-00891 (not instituted); Samsung Electronics Co. 

1 The record includes a transcript of the oral hearing. Paper 43. 
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v. Rembrandt Wireless Technologie,s, LP, IPR2014-00892. (final decision 

being issued concurrently); and Samsung Electronics Co. v. Rembrandt 

Wireless Technologies, LP, IPR2014-00895 (final decision being issued 

concurrently). 

B. The '228 Patent 

The '228 Patent issued from an application filed August 4, 2011, 

which claimed priority under 35 U.S.C. § 120 through a chain ofintervening 

applications to an application filed December· 4, 1998, and which further 

cl~imed priority under 35 U.S.C. § 119 to a provisional application filed . 

December 5, 1997. 

The technical field of the patent relates to data communications and 

modulators/demodulators (modems), and in particular to a data 

communications system in which a plurality of modems use different types 

of modulation in a network. Ex. 1401, col. 1, ll. 21-25; col. 1, l. 58 - col. 2, 

l. 23. 

C. Illustrative Claim 

Of the challenged claims, only claim 22 is independent. 

22. A communication device configured to communicate 
according to a master/slave relationship in which a slave 
communication from a slave to a master occurs in response to a 
master communication from the master to the slave, the device 
compnsmg: 

a transceiver in the role of the master according to the 
master/slave relationship that is configured to send at least a 
plurality of communications, wherein each communication 
from among said plurality of communications comprises at 
least a respective first portion and a respective payload portion, 

3 
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wherein each communication from among said plurality of 
communications is addressed for an intended destination of the 
respective payload portion of that communication, and wherein 
for each communication from among said plurality of 
communications: 

. said respective first portion is modulated according to a 
first modulation method from among at least two types of 
modulation methods, wherein the at least two types of 
modulation methods comprise the first modulation method and 
a second modulation method, wherein the second modulation 
method is of a different type than the first modulation method, 

said respective first portion comprises an indication of 
which of the first modulation method and the second 
modulation method is used for modulating respective payload 
data in the respective payload portion, and 
. the payload data is modulated according to at least one of 
the first modulation method or the second modulation method 
in accordance with what is indicated by the respective first 
portion; 

the transceiver further configured to send at least a first 
communication of the plurality of communications such that 
payload data included in a payload portion of the first 
communication is modulated according to the second 
modulation method based on a first portion of the first 
communication indicating that the second modulation method 
will be used for modulating the payload data in the payload 
portion of the first communication, wherein the payload data is 
included in the first communication after the first portion of the 
first communication; 

the transceiver further configured to send at least a 
second communication of the plurality of communications such 
that payload data included in a payload portion of the second 
communication is modulated according to the first modulation 
method based on a first portion of the second communication 
indicating that the first modulation method will be used for 
modulating the payload data in the payload portion of the 
second communication. 
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D. Prior Art 

Boer us 5,706,428 Jan.6, 1998 

E. Asserted Ground of Unpatentability 

(Ex.1404) 

The Board instituted inter partes review on the following asserted 

ground of unpatentability under 35 U.S.C. § 103(a) (Dec. on Inst. 14): 

claims 22, 23, and 25 of the '228 patent on the ground of obviousness over 

Admitted Prior Art ("AP A") and Boer. 

II. ANALYSIS 

A. Claim Interpretation 

In an inter partes review, the Board construes claim terms in an 

unexpired patent using their broadest reasonable construction in light of the 

specification of the patent in which they appear. 37 C.F.R. § 42.l00(b); In 

re Cuozzo Speed Techs., LLC, 793 F.3d 1268, 1275-79 (Fed. Cir. 2015). 

The claim language should be read in light of the specification as it would be 

interpreted by one of ordinary skill in the art. In re Am. A cad. of Sci. Tech. 

Ctr., 367 F.3d 1359, 1364 (Fed. Cir. 2004). The Office must apply the 

broadest reasonable meaning to the claim language, taking into account any 

definitions presented in the specification. Id. (citing In re Bass, 314 F.3d 

575, 577 (Fed. Cir. 2002)). The "ordinary and customary meaning" is that 

which the term would have to a person of ordinary skill in the art in 

question. In re Translogic Tech., Inc., 504 F.3d 1249, 1257 (Fed. Cir. 

2007). 
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1. Modulation Methods 

Illustrative claim 22 recites that at least two types of modulation 

methods comprise a first modulation method and a second modulation 

method, wherein the second modulation method is of a different type than 

· the first modulation method. 

Petitioner submits that the ordinary meaning of"modulation" is 

"'[t]he process by which some characteristic of a carrier is varied in 

accordance with a modulating wave."' Pet. 14 (referring to Ex. 1423 ,r 91 

(Declaration of Dr. David Goodman); Ex. 1420, 3 (technical dictionary)). 

Patent Owner submits that "modulation method" is ·generally recognized in 

the pertinent art to mean "a technique for varying one or more characteristics 

of a carrier wave in a predetermined manner to convey information." PO 

Resp. 10. Patent Owner submits further, and we agree, that there appears to 

be no significant difference between these two proffered constructions of 

"modulation." Id. at 11-12. 

Later in its Patent Owner Response, however, Patent Owner advocates 

a narrower definition for "modulation method" for the purpose of addressing 

the prior art. In particular, Patent Owner submits that the only three 

characteristics of a carrier wave are frequency, phase, and amplitude and, 

thus, "modulation" is limited to varying one or more of the frequency, phase, 

and.amplitude of the carrier wave. Id. at 12-13. Patent Owner relies on the 

Declaration of Dr. Christopher R. Jones (Ex. 2814 ,r 40). Dr. Jones, in tum, 

relies on a definition in one of several technical dictionaries that have been 

provided by Patent Owner. Ex. 2814 ,r 39. In the particular technical 
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dictionary upon which Dr. Jones relies, 2 two of the six definitions of 

"modulation" use the terms amplitude, frequency, and phase. Ex. 2815, 3. 

The entry contains qroader definitions for "modulation," as, for example, the 

first definition, which states that modulation is the process of varying some 

characteristic of a carrier wave, whereby the carrier wave can be a direct 

current, an alternating current, or "a series of regularly repeating, uniform 

pulses called a pulse chain." Id 

Patent Owner does not point to anything in the '228 patent's 

disclosure that would limit the definition of "modulation" to varying the 

amplitude, frequency, or phase of the carrier wave. Our reviewing court has 

"cautioned against relying on dictionary definitions at the expense of a fair 

reading of the claims, which must be understood in light of the 

specification." Interval Licensing LLC v. AOL, Inc., 766 F.3d 1364, 1377 

(Fed. Cir. 2014). We, therefore, interpret "modulation" in accordance with 

its customary and ordinary meaning as the process by which some 

characteristic of a carrier is varied in accordance with a modulating wave. 

2. Types of Modulation Methods 

As we have noted, the claims recite ''types" of modulation methods. 

Petitioner and Patent Owner disagree with respect to the meaning of a "type" 

of modulation method. Patent Owner submits that the broadest reasonable 

interpretation of different "types" of modulation methods does not extend to 

modulation m~thods that are known merely to be incompatible with each 

other, but is limited to different "families" of modulation techniques, e.g., 

the FSK (frequency shift keying) "family" of modulation methods and the 

2 RudolfF. Graf, MODERN DICTIONARY OF ELECTRONICS, 6th ed. (1997). 
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QAM ( quadrature amplitude modulation) "family" of modulation methods. 

PO Resp. 12-13. Petitioner, on the other hand, contends that the broadest 

reasonable interpretation of a different "type" of modulation method means 

an "incompatible" modulation method. Pet. 9. 

Patent Owner contends that a "special definition" was provided during 

prosecution of the '228 patent, which defined the term different "types" of 

modulation to mean different "families" of modulation. PO Resp. 12-13. 

At the outset, we agree with Petitioner (Pet. Reply 16) to the extent that 

prosecution history is entitled to little weight under the broadest reasonable 
. ' 

interpretation standard. See Tempo Lighting, Inc. v. Tivoli, LLC, 742 F.3d 

973, 978 (Fed. Cir. 2014) ("This court also observes that the PTO is under 

no obligation to accept a claim construction proffered as a prosecution 

history disclaimer, which generally only binds the patent owner."). In any 

event, Patent Owner relies on the following statements during prosecution 

for the asserted "special definition": 

Applicant thanks [the Examiner] for the indication that 
claims 1-18, and 37-57 are allowed (office action, p. 7). 
Applicant has further amended claims 1-2, 9-15, 18, 37-38, and 
45-46 with additional recitations to more precisely claim the 
subject-matter. For example, the language of independent 
claim I has been clarified to refer to two types of modulation 
methods, i.e., different families of modulation techniques, such 
as the FSK family of modulation methods and the QAM family 
of modulation methods. 

Ex. 1418, 20 (Reply Pursuant to 3 7 CFR § 1.111 in parent application 

12/543,910). 

As made plain iJ?- the above remarks, the claim amendments with 

respect to two "types" of modulation methods were not made in response to 
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a rejection, as the relevant claims had been allowed. Cf Tempo Lighting, 

742 F.3d at 978 ("[I]n this instance, the PTO itself requested Tivoli rewrite 

the 'non-photoluminescent' limitation in positive terms. Tivoli complied, 

and then supplied clarification about the meaning of the 'inert to light."'). 

Nor do the above remarks explain what a "family" might be, or why FSK is 

considered to be member of one "fall).ily" and QAM a member of another 

"family." "Although an inventor is indeed free to define the specific terms 

used to describe his or her invention, this must be done with reasonable 

clarity, deliberateness, and precision." In re Paulsen, 30 F.3d 1475, 1480 

(Fed. Cir. 1994). Patent Owner's purported "definition" is anything but 

clear or precise. Further, the only modulation methods named in the text of 

the '228 patent are QAM, carrierless amplitude and phase (CAP) 

modulation, 3 and discrete multi tone (DMT) modulation, each of which the 

· patent calls "high performance modulation." See, e.g., Ex. 1401, col. 2, 11. 

3-7. 

Patent Owner provides, as an exhibit, Provisional Application No. 

60/067,562 (Ex. 2801), which the '228 patent purports to incorporate by 

reference (Ex. 1401, col. 1, 11. 8-17). That provisional distinguishes 

between "high performance modulation, such as QAM, CAP, or DMT," 

which are optimized for high performance, and "low performance 

modulation, such as FSK, PAM or DSB," which may be implemented in 

3 According to Patent Owner, the patent contains a typographical error in 
that "[ c ]arrier" should be "[ c ]arrierless." PO Resp. 10 n.3. 
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much less expensive devices. Ex. 2801, 4.4 An objective reading of the 

above-noted remarks during prosecution suggests that, contrary to Patent 

Owner's arguments, the "different families of modulation techniques" refer 

to high performance modulation (such as QAM) and low performance 

modulation (such as FSK). The prosecution history is, at best, ambiguous. 

"It is inappropriate to limit a broad definition of a claim term based on 

prosecution history that is itself ambiguous." Inverness Med. Switz. GmbH 

v. Warner Lambert Co., 309 F.3d 1373, 1382 (Fed. Cir. 2002). 

Moreover, Patent Owner's proffered construction (e.g., PO Resp. 13) 

of"types" of modulation methods being based on "one or more" of the 

carrier wave's frequency, phase, and amplitude "families" is, itself, 

ambiguous. We· reproduce the following exchange during oral argument in 

related case IPR2014-00518, which concerns U.S. Patent No. 8,023,580 B2 

(which issu~d from the parent application (12/543,910) of the '228 pat~nt): 

JUDGE LEE: How do you summarize your position? 
What is the definition of different family? 

MR. MOLLAAGHABABA: Okay. I believe these three 
characteristics, phase, amplitude and frequency of the carrier 
wave, define these three families. 

Now, if two methods are using the same characteristic to 
modulate the wave, then they are not different types. I mean, 
DBPSK and DQPSK, they both use the phase, that 
characteristic of the carrier wave to modulate and convey 
information. 

JUDGE LEE: Okay. So phase is one family, amplitude is 
one, and frequency is another. So those are broad categories. 

4 The first page of Exhibit 2801 is unnumbered, and page 4 is numbered as 
page 3. Cf 37 C.F.R. § 42.63(d)(2)(i) ("Each page must be uniquely 
numbered in sequence."). 
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MR. MOLLAAGHABABA: Yes. 

JUDGE LEE: So you can only have three types then. 

MR. MOLLAAGHABABA: But you can have situations 
where the modulation can belong to two categories. 

I mean, there are some intersections. QAM modulates 
both amplitude and phase. 

JUDGE LEE: So to which family would they belong? 

MR. MOLLAAGHABABA: Well, they are part of both 
families. I mean, they belong to two -- both families. There is 
some intersections where some modulation techniques use more 
than one characteristic. They use two characteristics. 

JUDGE LEE: Then are they of different types? If there 
is just only partial overlap, are they still different types, or is it 
the same type because they also share something in common? 

MR. MOLLAAGHABABA: Yes, our contention is that 
they are not of different types. They are different in the sense 
that they are different methods, like QAM and PSK, but they 
share a family so, therefore, they are·not different types. They 
share the family for both . 

. IPR2014-00518, Paper 46 at 88:8-89:17. Thus, according to counsel for 

Patent Owner, two modulation methods that are different in one 

characteristic but the same in another, e.g., one varying phase and amplitude 

and the other varying frequency and amplitude, would be regarded as 

belonging in the same family. Such an understanding of the classification or 

categorization of "family" in case of partial overlap was not a part of any 

representation during prosecution history. It reflects ambiguity in the 

construction proposed by Patent Owner. 
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The '228 patent describes Type A and Type B modulation methods 

( and tributary modems, or "tribs"), but does not associate directly any 

particular modulation method with a Type A or a Type B method ( or "trib"). 

See, e.g., Ex. 1401, col. 5, I. 47 - col. 7, I. 33. The provisional application, 

however, associates lower-cost FSK modems with Type B "tribs." Ex. 

2801, 6; see also '228 patent-

While it is possible to use high performance tribs running state 
of the art modulation methods such as QAM, CAP, or DMT to 
implement both the high and low data rate applications, 
significant cost savings can be achieved if lower cost tribs using 
low performance modulation methods are used to implement 
the lower data rate applications. 

Ex. 1401, col. 5, II. 41--46. 

Further, the '228 patent does not draw distinctions between "families" 

of modulation techniques directed to differences in modulation with respect 

to amplitude, phase, or frequency. Rather, the '228 patent draws distinctions 

between relatively expensive high performance techniques and relatively 

inexpensive low performance techniques. The '228 patent attempts to 

remedy the asserted deficiency in the prior art that all modems in a system 

must use a single modulation method, and thus must all be high-performance 

modems, with the high-performance, relatively expensive modems merely 

lowering the data rate for lower data-rate applications. As the '228 patent 

explains: 

All users in the system will generally have to be equipped with 
a high performance modem to ensure modulation compatibility. 
These state of the art modems are then run at their lowest data 
rates for those applications that require relatively low data 
throughput performance. The replacement of inexpensive 
modems with much more expensive state of the art devices due 
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to modulation compatibility imposes a substantial cost that is 
unnecessary in terms of the service and performance to be 
delivered to the end user. 

Ex. 1401, col. 2, 11. 10-18. 

Further, the '228 patent refers to an objective of using multiple 

modulation methods to facilitate communication among a plurality of 

modems in a network, which have heretofore been "incompatible." Id. at 

col. 2, 11. 19-23. 

In view of the foregoing, we do not interpret a "type" of modulation 

method as referring to some vague or undefined "family" of modulation 

methods. We interpret different ''types" of modulation methods as 

modulation methods that are incompatible with one another. Thus, contrary 

to Patent Owner's construction, two modulation methods that are based on 

varying the same one of the frequency, amplitude, or phase of the carrier 

wave may be different ''types" of modulation methods. 

B. Prior Art 

1. Admitted Prior Art 

Petitioner contends that the '228 patent's disclosure of polled 

multipoint communications using masters and slaves, depicted in Figures 1 

and 2 and described in column 3, line 64 through column 5, line 7, 

constitutes material that may be used as prior art against the patent under 35 

U.S.C. § 103(a). We agree. Figure 1 of the patent is labeled as "Prior Art." 

Pet. 6; Ex. 1401, Fig. 1. Further, the '228 patent's specification refers to 

"prior art" multipoint communication system 22 comprising master modem 

or transceiver 24, which communicates with a plurality of tributary modems 

13 
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· (''1;ribs") or transceivers 26. Pet. 5; Ex. 1401, col. 3, 1. 64 - col. 4, I. 1. 

Further, the '228 patent describes Figure 2 as illustrating the operation of the 

multipoint communication system of (prior art) Figure 1. Pet. 6; Ex. 1401, 

col. 3, 11. 33-34. 

2. Boer 

Boer describes a wireless LAN that includes first stations .that operate 

at 1 or 2 Mbps (Megabits per second) data rate and second stations that 

operate at 1, 2, 5, or 8 Mbps data rate. Ex. 1404, Abstract. 

Figure 1 of Boer is reproduced below. 
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- Figure 1 is said to be a block diagram of a wireless LAN embodying 

Boer's invention. Ex. 1404, col. 1, 11. 53-54. LAN 10 includes access point 

12, serving as a base station. The network includes mobile stations 18-1 and 

18-2 that are capable of transmitting and receiving messages at a data rate of 

1 or 2 Mbps using DSSS ( direct sequence spread spectrum) coding. When 

operating at 1 Mbps, a station uses DBPSK ( differential binary phase shift 

keying) modulation. When operating at 2 Mbps, a station uses DQPSK . 

( differential quadrature phase shift keying) modulation. Id. at col. 2, 11. 6-

27. Mobile stations 22-1 and 22-2 are capable of operating at the 1 and 2 

Mbps data rates using the same modulation and coding as stations 18-1 and 

18-2. In addition, stations 22-1 and 22-2 can operate at 5 and 8 Mbps data 

rates using PPM/DQPSK (pulse position modulation-differential quadrature 

phase shift keying) in combination with the DSSS coding. Id. at col. 2, 11. 

34-44. 

C. Claims 22, 23, and 25 -APA and Boer 

1. Asserted Ground 

Petitioner applies the teachings of AP A and Boer to demonstrate 

obviousness of the subject matter of illustrative claim 22, relying on APA 

for teaching of master/slave communication systems. Pet. 20- 30, 33-43 

( claim chart). Petitioner submits that a person having ordinary skill in the 

art would have been motivated to combine Boer with AP A, referring to the · 

Declaration of Dr. David Goodman (Ex. 1423 ,r,r 124-127). Id. at 18-20. 

Dr. Goodman testifies that polled multiport master/slave 

communications systems were well known to those of ordinary skill in the 

art for simplicity and determinacy, referring to Exhibit 1422. Ex. 1423 
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il 127. Petitioner submits Exhibit 1422 ("Upender") as a November 1994 

publication that compares various strengths and weaknesses for 

communication protocols for embedded systems. Ex. 1422, 7. The 

document states that polling is one of the more popular protocols for 

embedded systems "because o_f its simplicity and determinacy." Id. In that 

protocol, a centrally assigned master periodically sends a polling message to 

the slave nodes, giving them explicit permission to transmit on the network. 

Id. The protocol "is ideal for a centralized data-acquisition system where 

peer-to-peer communication and global prioritization are not required." Id. 

- 2. Motivation to Combine 

Patent Owner in its Response argues that Upender does not reflect a 

proper motivation from the prior art for the proffered combination of Boer 

and APA. Patent Owner submits a Declaration from a co-author ofUpender 

to show that the article did not suggest the use of a master/slave 

communication system. Ex. 2808 (Declaration of Dr. Philip Koopman). 

We have considered Patent Owner's arguments and evidence but find 

that the clear teachings in Upender are not diminished or rebutted. Upender 

investigates tradeoffs in different communication protocols. The article 

concludes that CSMNCA ( carrier sense multiple access with collision 

avoidance), or RCSMA (reservation CSMA), is a good choice for some 

embedded systems. Ex. 1422, 10-11. The article also indicates that polling 

may not provide sufficient flexibility for "advanced systems," classifying 

polling as "simple," but noting that the discussion of the different protocol 

strengths and weaknesses "should allow you to select the best protocol to 

match your needs." Id. In fact, Dr. Koopman admits that there are some 
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systems for which master/slave is a better match for the design requirements. 

Pet. Reply 10; Ex. 1424, 40:2-20. 

That Upender may identify some advantages of CSMA/CA over a 

master/slave protocol is not a "teaching away" from the master/slave 

protocol. Upender teaches that master/slave protocols were widely used and 

a good choice for simple systems. See In re Gurley, 27 F.3d 551,553 (Fed. 

Cir. 1994) ("[A] person seeking to improve the· art of flexible circuit boards, 

on learning from [a reference] that epoxy was inferior to polyester-imide 

resins, might well be led to search beyond epoxy for improved products. 

However, [the reference] also teaches that epoxy is usable and has been used 

for Gurley's purpose."). 

Patent Owner's position appears to be that the prior art teaches that 

one and only one communication protocol should ever be used, which is 

directly contrary to the clear teachings ofUpender. In view ofUpender, one 

of ordinary skill in the art would have found it obvious to use a different 

prior art communication protocol ( e.g., a simpler protocol) when using 

multiple data rates as described by Boer. 

Further, we agree with Petitioner that Boer does not describe CSMA 

as central to an alleged goal of seeking a "reduction of overhead-in-time per 

transmission," but- relates that red~ction to the use of short acknowledgment 

(ACK) messages. PO Resp. 34-35; Pet. Reply 12; Ex. 1404, col. 8, 11. 16-

29. 

Patent Owner submits that Dr. Goodman's Declaration (Ex. 1423) is 

unreliable because it is unclear what level of skill it attributes to the ordinary 

artisan. PO Resp. 33-34. The alleged lack of clarity, however, does not 

affect the outcome. We note that specifying the level of ordinary skill in 
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terms of an academic degree in a field of study and the number of years of 

practical working experience is generally unhelpful, as a practical matter, 

because it does not convey whether one with ordinary skill in the art would 

have been aware of anything specific or particular. Patent Owner has not 

directed us to evidence establishing what someone who has earned a certain 

degree or who has a certain number of years of experienct! necessarily 

knows. It is not always necessary, however, to have an express proposition 

on the level of ordinary skill in the art. The level of ordinary skill in the art 

may be reflected by the prior art of record. See Okajima v. Bourdeau, 261 

F.3d 1350, 1355 (Fed. Cir. 2001); In re GPAC Inc., 57 F.3d 1573, 1579 

(Fed. Cir. 1995); In re Oelrich, 579 F.2d 86, 91 (CCPA 1978). 

We agree with Patent Owner to the extent that one of skill in the art 

would not consider using a CSMA/CA protocol in a master/slave 

configuration. PO Resp. 3?-41. That combination, however, is not 

contemplated by the asserted ground ofunpatentability. As Patent Owner 

and Dr. Koopman recognize, the transmitted data used in Boer to effect the 

CSMCA/CA protocol would be ''totally unnecessary" in a master/slave 

configuration. Id. at 46; Ex. 2808 ,-r 96. 

3. Different Types of Modulation Methods 

Illustrative claim 22 recites that at least two types of modulation 

methods comprise a first modulation method and a second modulation 

meth9d, wherein the second modulation method is of a different type than 

the first modulation method. Petitioner contends that Boer's DBPSK 

modulation corresponds to the claimed "first" modulation method. E.g., Pet. 

25. Petitioner submits that either of Boer's DQPSK modulation and 
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PPM/DQPSK modulation corresponds to the claimed "second" modulation 

method because each of DQPSK modulation and PPM/DQPSK modulation 

is of a different type - i.e., not compatible with - DBPSK modulation. 

Pet. 25-26; Ex. 1423 ,r,r 153-162. On the record before us, we agree that 

DQPSK and PPM/DQPSK modulation methods are incompatible with 

DBPSK modulation. See, e.g., Ex. 1423 ,r,r 155-162. 

Patent Owner responds, however, that neither of DQPSK and 

PPM/DQPSK can be considered a modulation method of a type different 

from DBPSK. PO Resp. 46-54. Patent Owner argues that DBPSK and 

DQPSK are not different ''types" of modulation methods because the 

methods are within the same "family," because both vary the same 

fundamental characteristic of a carrier wave - its phase. Id. at 49-50. We 

do not find Patent Owner's argument to be persuasive because we are not 

convinced that the broadest reasonable interpretation of ''types" of 

modulation is so limited. See Claim Interpretation, § 11.A.2, supra. 

Patent Owner alleges also that Boer does not describe DBPSK and 

DQPSK as "incompatible" modulation methods because mobile stations are 

disclosed as capable of transmitting and receiving using DBPSK and also 

using DQPSK. PO·Resp. 48-49. However, whether one ''type" of 

modulation is incompatible ~ith another ''type" concerns the method of 

modulation, not necessarily the modem for carrying out that method. That 

is, a modem might be designed (as in Boer) to transmit and receive using, 

separately, two incompatible modulation methods, but that does not mean 

the two modulation methods are compatible with each other. 

Moreover, Boer describes PPM/DQPSK modulation, which falls 

within th_e meaning of a "different type" of modulation method, with respect 
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to DBPSK, under our construction of the term. Cf Ex. 1423 ,r 157 (''5 Mbps 

or 8 Mbps PPM/DQPSK is a different 'type' of modulation than DBPSK 

under any possible claim construction."). According to Dr. Goodman, phase 

is not used in PPM, unlike in DBPSK and DQPSK modulation. Id. ,r 158. 

In PPM, the start and stop time of a transmission is varied in response to the 

information to be transmitted, with the time shift being indicative of data 

bits. Id. 

Patent Owner argues that PPM as used in Boer is not a modulation 

method. PO Resp. 50-55. Patent Owner's position, however, is based on 

the argument that a "modulation method" is limited to varying one or more 

of the "fundamental characteristics" of amplitude, frequency, and phase. We 

do- not find the argument persuasive, in view of the requirement of 

construing the term in accordance with its broadest reasonable interpretation. 

See§ II.A.l, supra. We acknowledge that Boer refers to PPM as "PPM type 

coding." PO Resp. 54; Ex. 1404, col. 4, 11. 45-48. However, as pointed out 

by Petitioner, Boer appears to use the terms "coding" and "modulation" 

interchangeably.- Pet. Reply 22. 

Moreover, Dr. Jones' Declaration is unclear in what is meant by PPM 

being not a carrier wave modulation technique "as utilized in Boer" or 

"within the context of Boer." Ex. 2814 ,r 58. Dr. Jones submits that he 

holds numerous patents in types of modulation that include pulse-amplitude 

modulation (PAM). Id. ,r 7. Patent Owner provides, as an exhibit, a 

technical treatise on communication.systems ·engineering5 that addresses 

5 John G. Proakis and Masoud Salehi, Communication Systems Engineering, 
Prentice Hall, Digital Transmission Though and A WGN Channel, Chap. 7, 
438-44 (1994). 
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PAM and PPM as two types of"Pulse Modulation Signals." Ex. 2805, 438-

44 ( original page numbering). In PAM, "the information is conveyed by the 

amplitude of the pulse." Id. at 438. In PPM (consistent with Dr. Goodman's 

testimony (Ex. 1423 ,r 158)), ''the information is conveyed by the time 

interval in which the pulse is transmitted." Ex. 2805, 439. 

With respect to whether PPM can be considered a modulation method, 

we credit the testimony of Petitioner's witness, Dr. Goodman, over that of 

Patent Owner's, Dr. Jones, for the additional reason that the term 

"modulation" is part of the descriptive name for PPM- pulse position 

modulation. Patent Owner has not explained sufficiently why pulse position 

modulation cannot be considered a modulation method. Although DBPSK 

and PPM/DQPSK may both vary the "phase" characteristic of the carrier 

wave, we are persuaded that with PPM the timing (start and stop time) of the 

transmission is another characteristic of the carrier wave that is varied. Pet. 

26; PO Resp. 50-53 (both parties referencing testimony of Dr. Goodman); 

§ II.A.I supra. We disagree with Patent Owner's characterization of Dr. 

Goodman's deposition testimony as Dr. Goodman admitting ''that selection 

of time slots does not alter the underlying carrier wave." PO Resp. 52. Dr. 

Goodman stated that ''the selection of the timing wouldn't alter the 

amplitude, the phase or the frequency of that underlying sine wave." Id. 

( quoting Ex. 2811, 31 :20-23) ( emphasis added). Further, Patent Owner has 

not submitted sufficient evidence to show that "Dr. Goodman also agreed 

the PPM encoding is independent of the underlying modulated wave 

transmitted in the particular time slots." PO Resp. 53. 
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4. AP A and Boer - Conclusion 

Upon review of the Petition and supporting evidence, as well as the 

Patent Owner Response and supporting evidence, we conclude that 

Petitioner has demonstrated, by a preponderance of the evidence, that claims 

22, 23, and 25 are unpatentable for obviousness over AP A and Boer. 

5. Patent Owner's Motion to Exclude 

Patent Owner moves to exclude, under 37 C.F.R. § 42.64(c), Exhibits 

1426, 1439, 1440, and 1441. Paper 34. Patent Owner submits that Exhibits 

1426 and 1439 are irrelevant and constitute improper character evidence 

against Patent Owner's expert Dr. Koopman. However, we do not discredit 

Dr. Koopman's testimony based on anything contained in Exhibits 1426 and 

1439. Nor do we rely on Exhibits 1440 and 1441, which were submitted by 

Petitioner as further evidence to show that PPM is a modulation method. 

Accordingly, Patent Owner's motion to exclude is dismissed as moot. 

III. CONCLUSION 

Petitioner has demonstrated by a preponderance of the evidence that 

claims 22, 23, and 25 are unpatentable for obviousness over AP A and Boer. 
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IV.ORDER 

In consideration of the foregoing, it is 

ORDERED that claims 22, 23, and 25 of the '228 patent are 

unpatentable; and 

FURTHER ORDERED that Patent Owner's motion to exclude 

evidence is dismissed; and 

FURTHER ORDERED that, because this is a final written 

decision, parties to the proceeding seeking judicial review of the decision 

must comply with the notice and service requirements of 37 C.F.R. § 90.2. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

BEFORE THE PA TENT TRIAL AND APPEAL BOARD 

SAMSUNG ELECTRONICS CO. LTD., SAMSUNG ELECTRONICS 
AMERICA, INC., SAMSUNG TELECOMMUNICATIONS AMERICA, 

LLC, and SAMSUNG AUSTIN SEMICONDUCTOR, LLC, 
Petitioner, 

V. 

REMBRANDT WIRELESS TECHNOLOGIES, LP, 
Patent Owner. 

Case IPR2014-00892 
Patent 8,457,228 B2 

Before JAMESON LEE, HOWARD B. BLANKENSHIP, and 
JUSTIN BUSCH, Administrative Patent Judges. 

BLANKENSHIP, Administrative Patent Judge. 

FINAL WRITTEN DECISION 
35 US.C. § 318(a) and 37 C.F.R. § 42.7,3 

I. BACKGROUND 

Samsung Electronics Co. Ltd., Samsung Electronics America, Inc., 

Samsung Telecommunications America, LLC, and Samsung Austin 

Semiconductor, LLC ( collectively, "Petitioner") filed a request for inter 
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partes review of claims 1-3, 5, and 10-21 ofU.S. Patent No. 8,457,228 B2 

("the '228 patent," Ex. 1301) under 35 U.S.C. §§ 311-319. Paper 2 (Petition 

or "Pet."). The Board instituted an inter partes review of claims 1-3, 5, and 

10-20 on an asserted ground of unpatentability for obviousness. Paper 8 

("Dec. on Inst."). 

Subsequent to institution, Patent Owner Rembrandt Wireless 

Technologies, LP, filed a patent owner response (Paper 19, "PO Resp."). 

Petitioner filed a reply to the Patent Owner Response (Paper 29, "Pet. 

Reply"). 

Oral hearing was held on July 21, 2015. 1 

The Board has jurisdiction under 35 U.S.C. § 6(c). This final written 

decision is issued pursuant to 35 U.S.C. § 318(a) and 37 C.F.R. § 42.73. 

For the reasons that follow, we determine that Petitioner has shown by 

a preponderance of the evidence that claims 1-3, 5, and 10-20 of the '228 

patent are unpatentable. 

A. Related Proceedings 

According to Petitioner, the '228 patent is involved in the following 

lawsuit: Rembrandt Wireless Technologies, LP v. Samsung Electronics Co., 

No. 2:13-cv-00213 (E.D. Tex. 2013). Pet. 1.. The '228 patent also has been 

challynged in the following cases: Samsung Electronics Co. v. Rembrandt 

Wireless Technologies, LP, IPR2014-00889 (not instituted); Samsung 

Electronics Co. v. Rembrandt Wireless Technologies, LP, IPR2014-00890 

(not instituted); Samsung Electronics Co. v. Rembrandt _Wireless 

Technologies, LP, IPR20~4-00891 (not instituted); Samsung Electronics Co. 

1 The record includes a transcript of the oral hearing. Paper 45. 
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v. Rembrandt Wireless Technologies, LP, IPR2014-00893 (final decision 

being 1ssued concurrently); and Samsung Electronics Co. v. Rembrandt 

Wireless Technologies, LP, IPR2014-00895 (final decision being issued 

concurrently). 

B. The '228 Patent 

The '228 Patent issued from an application_filed August 4, 2011, 

which claimed priority under 35 U.S.C. § 120 through a chain of intervening 

applications to an application filed December 4, 1998, and which further 
- ' 

claimed priority under 35 U.S.C. § 119 to a provisional application filed 

December 5, 1997. 

The technical field of the patent relates to data communications and 

modulators/demodulators (modems), and in particular to a data 

communications system in which a plurality of modems use different types 

of modulation in a network. Ex. 1301, col. 1, 11. 21-25; col. 1, 1. 58 - col. 2, 

1. 23. 

C. Illustrative Claim 

Of the challenged claims, only claim 1 is independent. 

1. A master communication device configured to 
communicate with one or more slave transceivers according to 
a master/slave relationship in which a slave communication 
from a slave device to the master communication device occurs 
in response to a master communication from the master 
communication device to the slave device, the master 
communication device comprising: 

a master transceiver configured to transmit a first 
message over a communication medium from the master 

3 
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transceiver to the one or more slave transceivers, wherein the 
first message comprises: 

first information modulated according to a first 
modulation method, 

second information, including a payload portion, 
modulated according to the first modulation method, wherein 
the second information comprises data intended for one of the 
one or more slave transceivers and 

first message address information that is indicative 
of the one of the one or more slave transceivers being an 
intended destination of the second information; and 

said master transceiver configured to transmit a second 
message over the communication medium from the master 
transceiver to the one or more slave transceivers wherein the 
second message comprises: w 

third information modulated according to the first 
modulation method, wherein the third information comprises 
information that is indicative of an impending change in 
modulation to a second modulation method, and 

fourth information, including a payload portion, 
transmitted after transmission of the third information, the 
fourth information being modulated according to the second 
modulation method, the second modulation method being of a 
different type than the first modulation method, wherein the 
fourth information comprises data intended for a single slave 
transceiver of the one or more slave transceivers, and 

second message address information that is 
indicative of the single slave transceiver being an intended 
destination of the fourth information; and 

wherein the second modulation method results in a 
higher data rate than the first modulation method. 
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D. Prior Art 

Boer us 5,706,428 Jan.6, 1998 

E. Asserted Ground of Unpatentability 

(Ex. 1304) 

The Board instituted inter partes review on the following asserted 

ground ofunpatentability under 35 U.S.C. § 103(a) (Dec. on Inst. 15): 

claims 1-3, 5, and 10-20 of the '228 patent on the ground of obviousness 

over Admitted Prior Art ("APA") and Boer. 

II. ANALYSIS 

A. Claim Interpretation 

In an inter partes review, the Board construes claim terms in an 

unexpired patent using their broadest reasonable construction in light of the 

specification of the patent in which they appear. 37 C.F.R. § 42.l00(b); In 

re Cuozzo Speed Techs., LLC, 793 F.3d 1268, 1275-79 (Fed. Cir. 2015). 

The claim language should be read in light of the specification as it would be 

interpreted by one of ordinary skill in the art. In re Am. Acad. of Sci. Tech. 

Ctr., 367 F.3d 1359, 1364 (Fed. Cir. 2004). The Office must apply the 

broadest reasonable meaning to the claim language, taking into account any 

definitions presented in the specification. Id. ( citing In re Bass, 314 F .3d 

575, 577 (Fed. Cir. 2002)). The "ordinary and customary meaning" is that 

which the term would have to a person of ordinary skill in the art in 

question. In re Translogic Tech., Inc., 504 F.3d 1249, 1257 (Fed. Cir. 

2007). 
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1. Modulation Methods 

Illustrative claim 1 recites a master transceiver configured to transmit 

messages modulated according to a first and a second modulation method, 

''the second modulation method being of a different type than the first 

modulation method .... " 

Petitioner submits that the ordinary meaning of"modulation" is "[t]he 

process by which some characteristic of a carrier is varied in accordance 

with a modulating wave." Pet. 13 (referring to Ex. 1323 ,r 88 (Declaration 

ofDr. David Goodman); Ex. 1320, 3 (technical dictionary)). Patent Owner 

submits that "modulation method" is generally recognized irr the pertinent 

art to mean "a technique for varying one or more characterist,ics of a carrier 

wave in a predetermined manner to convey information." PO Resp. 9. 

Patent Owner submits further, and we agree, that there appears to be no 

significant difference between these two proffered constructions of 

"modulation." Id. at 11. 

Later in its Patent Owner Response, however, Patent Owner advocates 

a narrower definition for "modulation method" for the purpose of addressing 

the prior art. In particular, Patent Owner submits that the only three 

characteristics of a carrier wave are frequency, phase, and amplitude and, 

thus, "modulation" is limited to varying one or more of the frequency, phase, 

and amplitude of the carrier wave. Id. at 12-13. Patent Owner relies on the 

, Declaration of Dr. Christopher R. Jones (Ex. 2714 ,r 40). Dr. Jones, in turn, 

relies on a definition in one of several technical dictionaries that have been 

provided by Patent Owner. Ex. 2714 ,r 39. In the particular technical 
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dictionary upon which Dr. Jones relies,2 two of the six definitions of 

"modulation" use the terms amplitude, frequency, and phase. Ex. 2715, 3. 

The entry contains broader definitions for "modulation," as, for example, the 

first definition, which states that modulation is the process of varying some 

characteristic of a carrier wave, whereby the carrier wave can be a direct 

current, an alternating current, or "a series of regularly repeating, uniform 

pulses called a pulse chain." Id. 

Patent Owner does not point to anything in the '228 patent's 

disclosure that would limit the definition of "modulation" to varying the 

amplitude, frequency, or phase of the carrier wave. Our reviewing court has 

"cautioned against relying on dictionary definitions at the expense of a fair 

reading of the claims, which must be understood in light of the 

specification." Interval Licensing LLC v. AOL, Inc., 766 F.3d 1364, 1377 

(Fed. Cir. 2014). We, therefore, interpret "modulation" in accordance with 

its customary and ordinary meaning as the process by which some 

characteristic of a carrier is varied in accordance with a modulating wave. 
( 

2. Types of Modulation Methods 

As we have noted, the claims recite ''types" of modulation methods. 

Petitioner and Patent Owner disagree with respect to the meaning of a "type" 

of modulation method. Patent Owner submits that the broadest reasonable 

interpretation of different ''types" of modulation methods does not extend to 

modulation methods t]:iat are known merely to be incompatible with each 

other, but is limited to different "families" of modulation techniques, e.g., 

the FSK (frequency shift keying) "family" of modulation methods and the 

2 Rudolf F. Graf, MODERN DICTIONARY OF ELECTRONICS, 6th ed. ( 1997). 
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QAM ( quadrature amplitude modulation) "family" of modulation methods. 

PO Resp. 11-12. Petitioner, on the other hand, contends that the broadest 

reasonable interpretation of a different ''type" of modulation method means 

an "incompatible" modulation method. Pet. 12. 

Patent Owner contends that a "special definition" was provided during 

prosecution of the '228 patent, which defined the term different ''types" of 

modulation to mean different "families" of modulation. PO Resp. 11-12. 

At the outset, we agree with Petitioner (Pet. Reply 16) to the extent that 

prosecution history is entitled to little weight under the broadest reasonable 

interpretation standard. See Tempo Lighting, Inc. v. Tivoli, LLC, 742 F.3d 

973, 978 (Fed. Cir. 2014) ("This court also observes that the PTO is under 

no obligation to accept a claim construction proffered as a prosecution 

history disclaimer, which generally only binds the patent owner."). In any 

event, Patent Owner relies on the following statements during prosecution 

for the asserted "special definition": 

Applicant thanks [ the Examiner] for the indication that 
claims 1-18, and 37-57 ·are allowed (office action, p. 7). 
Applicant has further amended claims 1-2, 9-15, 18, 37-38, and 
45-46 with additional recitations to more precisely _claim the 
subject-matter. For example, the language of independent 
claim 1 has been clarified to refer to two types of modulation 
methods, i.e., different families of modulation techniques, such 
as the FSK family of modulation methods and the QAM family 
of modulation methods. 

Ex. 1318, 20 (Reply Pursuant to 3 7 CFR § 1.111 in parent application 

12/543,910). 

As made plain in the above remarks, the claim amendments with 

respect to two "types" of modulation methods were not made in response to 
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a rejection, as the relevant claims had been allowed. Cf Tempo Lighting, 

742 F.3d at 978 ("[I]n this instance, the PTO itself requested Tivoli rewrite 

the 'non-photoluminescent' limitation in positive terms. Tivoli complied, 

and then supplied clarification about the meaning of the 'inert to light."'). 

Nor do the above remarks explain what a "family" might be, or why FSK is 

considered,to be member of one "family" and QAM a member of another 

"family." "Although an inventor is indeed free to define the specific terms 

used to describe his or her invention, this must be done with reasonable 

clarity, deliberateness, and precision." In re Paulsen, 30 F.3d 1475, 1480 

(Fed. Cir. 1994). Patent Owner's purported "definition" is anything but 

clear or precise. Further, the only modulation methods named in the text of 

the '228 patent are QAM, carrierless amplitude and phase (CAP) 

modulation,3 and discrete multitone (DMT) modulation, each of which the 

patent calls "high performance modulation." See, e.g., Ex. 1301, col. 2, 11. 

3-7.' 

Patent Owner provides, as an exhibit, Provisional Application No. 

60/067,562 (Ex. 2701), which the '228 patent purports to incorporate by 

reference (Ex. 1301, col. 1, 11. 8-17). That provisional distinguishes 

between "high performance modulation, such as QAM, CAP, or DMT," 

which are optimized for high performance, and "low performance 

modulation, such as FSK, PAM or DSB," which may be implemented in 

3 According to Patent Owner, the patent contains a typographical error in 
that"[ c ]arrier" should be"[ c ]arrierless." PO Resp. 10 n.3. 
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much less expensive devices. Ex. 2701, 4.4 An objective reading of the 

above-noted remarks during prosecution suggests that, contrary to Patent 

Owner's arguments, the "different families of modulation techniques" refer 

to high performance modulation (such as QAM) and low performance 

modulation (such as FSK). The prosecution history is, at best, ambiguous. 

"It is inappropriate to limit a broad definition of a claim term bas·ed on 

prosecution history that is itself ambiguous." Inverness Med. Switz. GmbH 

v. Warner Lambert Co., 309 F.3d 1373, 1382 (Fed. Cir. 2002). 

Moreover, PatentOwner's proffered construction (e.g., PO Resp. 13) 

of "types" of modulation methods being based on "one or more" of the 

carrier wave's frequency, phase, and amplitude "families" is, itself, 

ambiguous. We reproduce the following exchange during oral argument in 

related case IPR2014-00518, which concerns U.S. Patent No. 8,023,580 B2 

(which issued from the parent application (12/543,910) of the '228 patent): 

JUDGE LEE: How do you summarize your position? 
What is t?e definition of different family? 

MR. MOLLAAGHABABA: Okay. I believe these three 
characteristics, phase, amplitude and frequency of the carrier 
wave, define these three families. 

Now, if two methods are using the same characteristic to 
modulate the wave, then they are not different types. I mean, 
DBPSK and DQPSK, they both use the phase, that 
characteristic of the carrier wave to modulate and convey 
information. 

4 The first page of Exhibit 270l is unnumbered, and page 4 is numbered as 
page 3. Cf 37 C.F.R. § 42.63(d)(2)(i) ("Each page must be uniquely 
numbered in sequence."). 
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JUDGE LEE: Okay. So phase is one family, amplitude is 
one, and frequency is another. So those are broad categories. 

MR. MOLLAAGHABABA: Yes. 

JUDGE LEE: So you can only have three types then. 

MR. MOLLAAGHABABA: But you can have situations 
where the modulation can belong to two categories. 

I mean, there are some intersections. QAM modulates 
both amplitude and phase. 

JUDGE LEE: So to which family would they belong? 

MR. MOLLAAGHABABA: Well, they are part of both 
families. I mean, they belong to two -- both families. There is 
some intersections where some modulation techniques use more 
than one characteristic. They use two characteristics. 

JUDGE LEE: Then are they of different types? If there 
is just only partial overlap, are they still different types, or is it 
the same type be~ause they also share something in common? 

MR. MOLLAAGHABABA: Yes, our contention is that 
they are not of different types. They are different in the sense 
that they are different methods, like QAM and PSK, but they 
share a family so, therefore, they are not different types. They 
share the family for both. 

IPR2014-00518, Paper 46 at 88:8-89:17. Thus, according to counsel for 

Patent Owner, two modulation methods that are different in one 

characteristic but the same in another, e.g., one varying phase and amplitude 

and the other varying frequency and amplitude, would be regarded as 

belonging in the same family. Such an understanding of the classification or 

categorization of "family" in case of partial overlap was not a part of any 
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representation during prosecution history. It reflects ambiguity in the 

construction proposed by Patent Owner. 

The '228 patent describes Type A and Type B modulation methods 

( and tributary modems, or "tribs"), but does not associate directly any 

particular modulation method with a Type A or a Type B method ( or "trib"). 

, See, e.g., Ex. 1301, col. 5, I. 47 - col. 7, I. 33. The provisional application, 

however, associates lower-cost FSK modems with Type B "tribs." Ex. 

2701, 6; see also '228 patent-

While it is possible to use high performance tribs running state 
of the art modulation methods such as QAM, CAP, or DMT to 
implement both the high and low data rate applications, 
significant cost savings can be achieved if lower cost tribs using 
low performance modulation methods are used to implement 
the lower data rate applications. 

Ex. 1301, col. 5, 11. 41--46. 

Further, the '228 patent does not draw distinctions between "families" 

of modulation techniques directed to differences in modulation with respect 

to amplitude, phase, or frequency. Rather, the '228 patent draws distinctions 

between relatively expensive high performance techniques and relatively 

inexpensive low performance techniques. The '228 patent attempts to 

remedy the asserted deficiency in the prior art that all modems in a system 

must use a single modulation method, and thus must all be high-performance 

modems, with the high-performance, relatively expensive modems merely 

lowering the data rate for lower data-rate applications. As the '228 patent 

explains: 

All users in the system will generally have to be equipped with 
a high performance modem to ensure modulation compatibility. 
These state of the art modems are then run at their lowest data 
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rates for those applications that require relatively low data 
throughput performance. The replacement of inexpensive 
modems with much more expensive state of the art devices due 
to modulation compatibility imposes a substantial cost that is 
unnecessary in terms of the service and performance to be 
delivered to the end user. 

Ex. 1301, col. 2, 11. 10-18. 

Further, the '228 patent refers to an objective of using multiple 

modulation methods to facilitate communication among a plurality of· 

modems in a network, which have heretofore been "incompatible." Id. at 

col. 2, 11. 19-23. 

In view of the foregoing, we do not interpret a "type" of modulation 

method as referring to some vague or undefined "family" of modulation 

methods. We interpret different "types" of modulation methods as 

modulation methods that are incompatible with one another. Thus, contrary 

to Patent Owner's construction, two modulation methods that are based on 

varying the same one of the frequency, amplitude, or phase of the carrier 

wave may be different ''types" of modulation methods. 

B. Prior Art 

1. Admitted Prior Art 

Petitioner contends that the '228 patent's disclosure of polled 

multipoint communications using masters and slaves, depicted in Figures 1 

and 2 and described in column 3, line 64 through column 5, line 7, 

constitutes material that may be used as prior art against the patent under 35 

U.S.C. § 103(a). We agree. Figure 1 ofthe patent is labeled as "Prior Art." 

Pet. 6; Ex. 1301, Fig. 1. Further, the '228 patent's specification refers to 
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"prior art" multipoint communication system 22 comprising master modem 

or transceiver 24, which communicates with a plurality of tributary modems 

("tribs") or transceivers 26. Pet. 5; Ex. 1301, col. 3, I. 64 - col. 4, I. 1. 

Further, the '228 patent describes Figure 2 as illustrating the operation of the 

multipoint communication system of (prior art) Figure 1. Pet. 6; Ex. 1301, 

col. 3, II. 33-34. 

2. Boer 

Boer describes a wireless LAN that includes first stations that operate 

at 1 or 2 Mbps (Megabits per second) data rate and second stations that 

operate at 1, 2, 5, or 8 Mbps data rate. Ex. 1304, Abstract. 
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Figure 1 of Boer is reproduced below. 
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FIG.1' 

Figure 1 is said to be a block diagram of a wireless LAN embodying 

Boer's invention. Ex. 1304, col. 1, 11. 53-54. LAN 10 includes access point 

12, serving as a base station. The network includes mobile stations 18-1 and 

18-2 that are capable of transmitting and receiving messages at a data rate of 

1 or 2 Mbps using DSSS ( direct sequence spread spectrum) coding. When 

operating at 1 Mbps, a station uses DBPSK ( differential binary phase shift 

keying) modulation. When operating at 2 Mbps, a station uses DQPSK 

( differential quadrature phase shift keying) modulation. Id. at col. 2, 11. 6-
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27. Mobile stations 22-1 and 22-2 are capable of operating at the 1 and 2 

Mbps data rates using the same modulation and coding as stations 181 and 

182. In addition, stations 22-1 and 22-2 can operate at 5 and 8 Mbps data 

rates using PPM/DQPSK (pulse position modulation-differential quadrature 

phase shift keying) in combination with the DSSS coding. Id. at 11. 34-44. 

C. Claims 1-3, 5, and 10-20-APA and Boer 

1. Asserted Ground 

Petitioner applies the teachings of AP A and Boer to demonstrate 

obviousness of the subject matter of illustrative claim 1, relying on AP A for 

teaching of master/slave communication systems. Pet. 20- 29, 40-48 (claim 

chart). Petitioner submits that a person having ordinary skill in the art have 

would been motivated to combine Boer with AP A, referring to the 

Declaration of Dr. David Goodman (Ex. 1323 ,r,r 121-124). Id. at 19-20. 

Dr. Goodman testifies that polled multiport master/slave 

communications systems were well known to those of ordinary skill in the 

art for simplicity and determinacy, referring to Exhibit 1322. Ex. 1323 

,r 124. Petitioner submits Exhibit 1322 as a November 1994 publication that 

compares various strengths and weaknesses for communication protocols for 

embedded systems. Ex. 1322, 7. The document states that polling is one of 

the more popular protocols for embedded systems "because of its simplicity 

and determinacy." Id. In that protocol, a centrally assigned master 

periodically sends a polling message to the slave nodes, giving them explicit 

permission to transmit on the network. Id. The protocol "is ideal for a 

centralized data-acquisition system where peer-to-peer-communication and 

global prioritization are not required." Id. 
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2. Motivation to Combine 

Patent Owner in its Response argues that Upender does not reflect a 

proper motivation from the prior art for the proffered combination of Boer 

and APA. Patent Owner submits a Declaration from a co-author ofUpender 

to show that the article did not suggest the use of a master/slave 

communication system. Ex. 2708 (Declaration of Dr. Philip Koopman). 

We have considered Patent Owner's arguments and evidence but find 

that the clear teachings in Upender are not diminished or rebutted. Upender 

investigates tradeoffs in different communication protocols. The article 

concludes that CSMA/CA ( carrier sense multiple access with collision 

avoidance), or RCSMA (reservation CSMA), is a good choice for some 

embedded systems. Ex. 1322, 10-11. The article also indicates that polling 

may not provide sufficien(flexibility for "advanced systems," classifying 

polling as "simple," but noting that the discussion of the different protocol 

strengths and weaknesses "should allow you to select the best protocol to 

match your needs." Id. In fact, Dr. Koopman admits that there are some 

systems .for which master/slave is a better match for the design requirements. 

Pet. Reply 1 O; Ex. 1324, 40:2-20. 

That Upender may identify some advantages of CSMA/CA over a 

master/slave protocol is not a ''teaching away" from the master/slave 

protocol. Upender teaches that master/slave protocols were widely used and 

a good choice for simple systems. See In re Gurley, 27 F.3d 551,553 (Fed. 

Cir. 1994) ("[A] person seeking to improve the art of flexible circuit boards, 

on learning from [a reference] that epoxy was inferior to polyester-imide 

resins, might w~ll be led to search beyond epoxy for improved products. 
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However, [the reference] also teaches that epoxy is usable and has been used 

for Gurley's purpose."). 

Patent Owner's position appears to be that the prior art teaches that 

one and only one communication protocol should ever be used, which is 

directly contrary to the c_lear teachings ofUpender. In view ofUpender, one 

of ordinary skill in the art would have found it obvious to use a different 

prior art communication protocol ( e.g., a simpler protocol) when using 

. multiple data rates as described by Boer. 

Further, we agree with Petitioner that Boer does not describe CSMA 

as _central to an alleged goal of seeking a "reduction of overhead-in-time per 

transmission," but relates that reduction to the use of short acknowledgment 

(ACK) messages. PO Resp. 41--42; Pet. Reply 12; Ex. 1304, col. 8, 11. 16--

29. 

Patent Owner submits that Dr. Goodman's Declaration (Ex. 1323) is 

unreliable because it is unclear what level of skill it attributes to the ordinary 

artisan. PO Resp. 32-33. The alleged lack of clarity, however~ does not 

affect the outcome. We note tp.at specifying the level of ordinary skill in 

terms of an academic degree in a field of study and the number of years of 

practical working experience is generally unhelpful, as a practical matter, 

because it does not convey whether one_ with ordinary skill in the art would 

have been aware of anything specific or particular. Patent Owner has not 

directed us to evidence establishing what someone who has earned a certain 

degree or who has a certain number of years of experience necessarily 

knows. It is not always necessary, however, to have an express proposition 

on the level of ordinary skill in the art: The level of ordinary skill in the art 

may be reflected by the prior art of record. See Okajima v. Bourdeau, 261 
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F.3d 1350, 1355 (Fed. Cir. 2001); In re GPAC Inc., 57 F.3d 1573, 1579 

(Fed. Cir. 1995); In re Oelrich, 579 F.2d 86, 91 (CCPA 1978). 

We agree with Patent Owner to the extent that one of skill in the art 

would not consider using a CSMA/CA protocol in a master/slave 

configuration. PO Resp. 38-40. That combination, however, is not 

contemplated by the asserted ground of unpatentability. As Patent Owner 

and Dr. Koopman recognize, the transmitted data used in Boer to effect the 

CSMCA/CA protocol would be "totally unnecessary" in a master/slave 

configuration. Id. at 45; Ex. 2708 ,r 96. 

3. Different Types of Modulation Methods 

Illustrative claim 1 recites two types of modulation methods, ''the 

second modulation method being of a different type than the first modulation 

method." Petitioner contends that Boer's DBPSK modulation corresponds 

to the claimed "first" modulation method. E.g., Pet. 26. Petitioner submits 

that either of Boer's DQPSK modulation and PPM/DQPSK modulation 

corresponds to the claimed "second" modulation method because each of 

DQPSK modulation and PPM/DQPSK modulation is of a different type -

i.e., not compatible with- DBPSK modulation. Pet. 26-27; Ex. 1323 

,r,r 126-134. On the record before us, we agree that DQPSK and 

PPM/DQPSK modulation methods are incompatible with DBPSK 

modulation. See, e.g., Ex. 1323 ,r, 157-163. 

Patent Owner responds, however, that neither ofDQPSK and 

PPM/DQPSK can be considered a modulation method of a type different 

from DBPSK. PO Resp. 46-54. Patent Owner argues that DBPSK and 

DQPSK are not different ''types" of modulation methods because the 
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methods are within the same "family," because both vary the same 

fundamental characteristic of a carrier wave - its phase. Id. at 48-49. We 

do not find Patent Owner's argument to be persuasive because we are not 

convinced that the broadest reasonable interpretation of ''types" of 

modulation is so limited. See Claim Interpretation, § II.A.2, supra. 

Patent Owner alleges also that Boer does not describe DBPSK and 

DQPSK as "incompatible" modulation methods because mobile stations are 

· disclosed as capable of transmitting and receiving using DBPSK and also 

using DQPSK. PO Resp. 4 7-48. However, whether one ''type" of 

modulation is incompatible with another ''type" concerns the method of 

modulation, not necessarily the modem for carrying out that method. That 

is, a modem might be designed (as in Boer) to transmit and receive using, 

separately, two incompatible modulation methods, but that does not mean 

the two modulation methods are compatible with each other. 

Moreover, Boer describes PPM/DQPSK modulation, which falls 

within the meaning of a "different type" of modulation method, with respect 

to DBPSK, under our construction of the term. Cf Ex. 13231159 ("Five 

Mbps PPM/DQPSK and eight Mbps PPM/DQPSK are different 'types' of 

modulation than DBPSK under any possible claim construction."). 

According to Dr. Goodman, phase is not used in PPM, unlike in DBPSK and 

DQPSK modulation. Id. 1160. In PPM, the start and stop time of a 

transmission is varied in response to the information to be transmitted, with 

the time shift being indicative of data bits. Id. 

Patent Owner argues that PPM as used in Boer is not a modulation 

method. PO Resp. 49-54. Patent Owner's position, however, is based on 

the argument that a "modulation method" is limited to varying one or more 
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of the "fundamental characteristics" of amplitude, frequency, and phase. We 

do not find the argument persuasive, in view of the requirement of 

construing the term in accordance with its broadest reasonable interpretation. 

See § II.A. I, supra. We acknowledge that Boer refers to PPM as "PPM type 

coding." PO Resp. 52; Ex. 1304, col. 4, ll. 45-48. However, as pointed out 

br Petitioner, Boer appears to use the terms "coding" and "modulation" 

interchangeably. Pet. Reply 22-23. 

Moreover, Dr. Jones' Declaration is unclear in what is meant by PPM 

being not a carrier wave modulation technique "as utilized in Boer" or 

"within the context of Boer." Ex. 2714 ,r 58. Dr. Jones submits that he 

holds numerous patents in types of modulation that include pulse-amplitude 

modulation (PAM). Id. ,r 7. Patent Owner provides, as an exhibit, a 

technical treatise on communication systems engineering5 that addresses 

PAM and PPM as two types of"Pulse Modulation Signals." Ex. 2705, 438-

44 ( original page numbering). In PAM, "the information is conveyed by the 

amplitude of the pulse." Id. at 438. In PPM (consistent with Dr. Goodman's 

testimony (Ex. 13 23 ,r 160) ), ''the information is conveyed by the time 

interval in which the pulse is transmitted." Ex. 2705, 439. 

With respect to whether PPM can be considered a modulation method, 

we credit the testimony of Petitioner's witness, Dr. Goodman, over that of 

Patent Owner's, Dr. Jones, for the additional reason that the term 

"modulation" is part of the descriptive name for PPM-:-- pulse position 

modulation. Patent Owner has not explained sufficiently why pulse position 

5 John G. Proakis and Masoud Salehi, Communication Systems Engineering, 
Prentice Hall, Digital Transmission Though and A WGN Channel, Chap. 7, 
438-44 (1994). 
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modulation cannot be considered a modulation method. Although DBPSK 

and PPM/DQPSK may both vary the "phase" characteristic of the carrier 

wave, we are persuaded that with PPM the timing (start and stop time) of the 

transmission is another characteristic of the carrier wave that is varied. Pet. 

27; PO Resp. 51-53 (both parties referencing testimony of Dr. Goodman); 

§ II.A.I supra. We disagree with Patent Owner's characterization of Dr. 

Goodman's deposition testimony as Dr. Goodman admitting "that selection 
I 

of time slots does not alter the underlying carrier wave." PO Resp. 52. Dr. 

Goodman stated that ''the selection of the timing wouldn't alter the 

amplitude, the phase or_ the frequency of that underlying sine wave." Id. 

( quoting Ex. 2711, 31 :20-23) ( emphasis added). Further, Patent Owner has 

not submitted sufficient evidence to show that "Dr. Goodman also agreed . 

the PPM encoding is independent of the underlying modulated wave 

transmitted in the particular time slots." PO Resp. 52-53. 

4. AP A and Boer - Conclusion 

Upon review of the Petition and s_upporting evidence, as well as the 

Patent Owner Response and supporting evidence, we conclude that 

Petitioner has demonstrated, by a preponderance of the evidence, that claims 

1-3, 5, and 10-20 are unpatentable for obviousness over APA and Boer. 

5. Patent Owner's Motion to Exclude 

Patent Owner moves to exclude, under 37 C.F.R. § 42.64(c), Exhibits 

1326, 1339, 1340, and 1341. Paper 36. Patent Owner submits that Exhibits 

1326 and 1339 are irrelevant and constitute improper character evidence 

against Patent Owner's expert Dr. Koopman. However, we do not discredit 
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Dr. Koopman's testimony based on anything contained in Exhibits 1326 and 

1339. Nor do we rely on Exhibits 1340 and 1341, which were submitted by 

Petitioner as further evidence to show that PPM is a modulation method. 

Accordingly, Patent Owner's motion to exclude is dismissed as moot. 

III. CONCLUSION 

Petitioner has demonstrated by a preponderance of the evidence that 

claims 1-3, 5, and 10-20 are unpatentable for obviousness over APA and 

Boer. 

IV.ORDER 

In consideration of the foregoing, it is 

ORDERED that claims 1-3, 5, and 10-20 of the '228 patent are 

unpatentable; and 

FURTHER ORDERED that Patent Owner's motion to exclude 

evidence is dismissed; and 

FURTHER ORDERED that, because this is a final written 

decision, parties to the proceeding seeking judicial review of the decision 

must comply with the notice and service requirements of37 C.F.R. § 90.2. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

· BEFORE THE PA TENT TRIAL AND APPEAL BOARD 

SAMSUNG ELECTRONICS CO. LTD., SAMSUNG ELECTRONICS 
AMERICA, INC., SAMSUNG TELECOMMUNICATIONS AMERICA, 

LLC, and SAMSUNG AUSTIN SEMICONDUCTOR, LLC, 
Petitioner, 

v. 

REMBRANDT WIRELESS TECHNOLOGIES, LP, 
Patent Owner. 

Case IPR2014-00895 
Patent 8,457,228 B2 . 

Before JAMESON LEE, HOW ARD B. BLANKENSHIP, and 
JUSTIN BUSCH, Administrative Patent Judges. 

BUSCH, Administrative Patent Judge. 

FINAL WRITTEN DECISION 
35 US.C. § 318(a) and 37 C.F.R.'§ 42.73 

I. BACKGROUND 

Samsung Electronics Co. Ltd., Samsung Electronics America, Inc., 

Samsung Telecommunications America, LLC, and Samsung Austin 

Semiconductor, LLC ( collectively, "Petitioner") filed a request for inter 
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partes review of claims 26--29, 31, 36--41, 43, and 47-52 ofU.S. Patent No. 

8,457,228 B2 ("the '228 patent," Ex. 1501) under 35 U.S.C. §§ 311-319. 

Paper 2 (Petition or "Pet."). The Board instituted an inter partes review of 
. . 

claims 26--29, 31, 36--41, 43, and 47-52 on an asserted ground of 

unpatentability for obviousness. Paper 8 ("Dec. on Inst."). 

Subsequent to institution, Patent Owner Rembrandt Wireless 

Technologies, LP, filed a patent owner response (Paper 17, "PO Resp."). 

Petitioner filed a reply to the Patent Owner Response (Paper 27, "Pet. 

Reply"). 

Oral hearing was held on July 21, 2015. 1 

The Board has jurisdiction under 35 U.S.C. § 6(c). This final written 

decision is issued pursuant to 35 U.S.C. § 318(a) and 37 C.F.R. § 42.73. 

For the reasons that follow, we determine that Petitioner has shown by 

a preponderance of the evidence that claims 26-29, 31, 36--41, 43, and 47-

52 of the '228 patent are unpatentable. 

A. Related Proceedings 

According to Petitioner, the '228 patent is involved in the following 

lawsuit: Rembrandt Wireless Technologies, LP v. Samsung Electronics Co., 

No. 2:13-cv-00213 (E.D. Te~. 2013). Pet. 1. The '228 patent also has been 

challenged in the following cases: Samsung Electronics Co. v. Rembrandt 

Wireless Technologies, LP, IPR2014-00889 (not instituted); Samsung 

Electronics Co. v. Rembrandt Wireless Technologies, LP, IPR2014-00890 

(not instituted); Samsung Electronics Co. v. Rembrandt Wireless 

Technologies, LP, IPR2014-00891 (not instituted); Samsung Electronics Co. 
' 

1 The record includes a transcript of the oral hearing. Paper 43. 
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v. Rembrandt Wireless Technologies,.LP, IPR2014-00892 (final decision 

being issued concurrently); and Samsung Electronics Co. v. Rembrandt 

Wireless Technologies, LP, IPR2014-00893 (final decision being issued 

concurrently). Id. at 2. 

B. The '228 Patent 

The '228 Patent issued from an application filed August 4, 2011, 

which claimed priority under 35 U.S.C. § 120 through a chain of intervening 

applications to an application filed December 4, 1998, and which further 

claimed priority under 35 U.S.C. § 119 to a provisional application filed 

December 5, 1997. 

The technical field of the patent relates to data communications and 

modulators/demodulators (modems), and in particular to a data 

communications system in which a plurality of modems use different types 

of modulation in a network. Ex. 1501, 1:21-25, 1:58-2:23. 

C. Illustrative Claim 

Of the challenged claims, only claim 26 is independent. 

26. A master communication device configured to 
communicate according to a master/slave relationship in which 
a slave communication from a slave device to the master 
communication device occurs in response to a master 
communication from the master communication device to the 
slave device, the master communication device comprising: 

a transceiver configured to transmit signals over a 
communications medium to a slave device using at least two 
different types of modulation methods and to receive one or 
more responses over the communication medium that comprise 
at least respective response data that is modulated according to 
one of the at least two different types of modulation methods, 

3 
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the at least two different types of modulation methods 
comprising a first modulation method and a second modulation 
method, wherein the transmitted signals comprise first 
transmitted signals and second transmitted signals, the first 
transmitted signals comprise at least two transmission 
sequences, the at least two transmission sequences include a 
first transmission sequence and a second transmission 
sequence, the transceiver is configured to transmit the first 
transmission sequence using the first modulation method, and 
the transceiver is configured to transmit the second 
transmission sequence using the second modulation method 
wherein: 

the first transmission sequence includes 
information that is indicative of an impending change in 
modulation method from the first modulation method to the 
second modulation method, 

the second transmission sequence includes a 
payload portion that is transmitted after the first transmission 
sequence, 

the first transmitted signals include first address 
information that is indicative of the slave device being an 
intended destination of the payload portion, 

the second transmitted signals comprise at least a 
third transmission sequence and a fourth transmission sequence, 

the transceiver is configured to transmit the third 
transmission sequence using the first modulation method, 

the transceiver is configured to transmit the fourth 
transmission sequence using the first modulation method, 

the third transmission sequence includes 
information indicative that the fourth transmission sequence 
will be transmitted using the first modulation method, 

4 
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the fourth transmission sequence includes a second 
payload portion that is transmitted after the third transmission 
sequence, and 

the second transmitted signals include second 
address information that is indicative of a specified slave device 
being an intended destination of the second_payload portion. 

D. Prior Art 

Boer us 5,706,428 Jan.6, 1998 . (Ex. 1504) 

E. Asserted Ground of Unpatentability 

The Board instituted inter partes review on the· following asserted 

ground ofunpatentability under 35 U.S.C. § 103(a) (Dec. on Inst. 16): 

claims 26-29, 31, 36--41, 43, and 47-52 of the '228 patent on the ground of 

obviousness over Admitted Prior Art ("AP A") and Boer. 

II. ANALYSIS 

A. Claim Interpretation 

In an inter partes review, the Board construes claim terms in an 

unexpired patent using their broadest reasonable construction in light of the 

specification of the patent in which they appear. 37 C.F.R. § 42.l00(b); In 

re Cuozzo Speed Techs., LLC, 793 F.3d 1268, 1275-79 (Fed. Cir. 2015). 

The claim language should be read in light of the specification as it would be 

interpreted by one of ordinary skill in the art. In re Am. Acad. of Sci. Tech. 

Ctr., 367 F.3d 1359, 1364 (Fed. Cir. 2004). The Office must apply the 

broadest reasonable meaning to the claim language, taking into account any 

definitions presented in the specification. Id. ( citing In re Bass, 314 F .3d 

575, 577 (Fed. Cir. 2002)). The "ordinary and customary meaning" is that 

which the term would have to a person of ordinary skill in the art in 

5 
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question. In re Translogic Tech., Inc., 504 F.3d 1249, 1257 (Fed. Cir. 

2007). 

1. Modulation Methods 

Illustrative claim 26 recites a transceiver configured to transmit 

signals "using at least two different types of modulation methods .... " 

Petitioner submits that the ordinary meaning of "modulation" is "[ t ]he 

process by which some characteristic of a carrier is varied in accordance 

with a modulating wave." Pet. 14 (citing Ex. 15262 ilil 82-88 (Declaration 

of Dr. David Goodman); Ex. 1520 (technical dictionary)). Patent Owner 

submits that "modulation method" is generally recognized in the pertinent 

art to mean "a technique for varying one or more characteristics of a carrier 

wave in a predetermined manner to convey information." PO Resp. 9. 

Patent Owner submits further, and we agree, that there appears to be no 

significant difference between these two proffered constructions of 

"modulation." Id. at 11. 

Later in its Patent Owner Response, however, Patent Owner advocates 

a narrower definition for "modulation method" for the purpose of addressing 

the prior art. See id. at 13. In particular, Patent Owner submits that the o·nly 

three characteristics of a carrier wave are frequency, phase, and amplitude 

and, thus, "modulation" is limited to varying one or more of the frequency, 

phase, and amplitude of the carrier wave. Id. Patent Owner relies on the 

Declaration of Dr. Christopher R. Jones (Ex. 2914 ,I 40). Dr. Jones, in tum, 

relies on a definition in one of several technical dictionaries that have been 

2 Petitioners erroneously refer to the Declaration of Dr. David Goodman as 
Exhibit 1523 throughout the Petition, but Dr. Goodman's declaration was 
submitted as Exhibit 1526. 

6 

366 
IPR2020-00036 Page 00561

Rembrandt Wireless 
Ex. 2012 
Apple Inc. v. Rembrandt Wireless Technologies, LP, IPR2020-00034 
Page 561



IPR2014-00895 
Patent 8,457,228 B2 

provided by Patent Owner. Ex. 2914 ,r 39. In the particular technical 

dictionary upon which Dr. Jones relies,3 two of the six definitions of 

"modulation" use the terms amplitude, frequency, and phase. Ex. 2915, 3. 

The entry contains broader definitions for "modulation," as, for example, the 

first definition, which states that modulation is the process of varying some 

characteristic of a carrier wave, whereby the carrier wave can be a direct 

current, an alternating current, or "a series of regularly repeating, uniform 

pulses called a pulse-chain." Id. 

Patent Owner does not point to anything in the '228 patent's 

disclosure that would limit the definition of "modulation" to varying the 

amplitude, frequency, or phase of the carrier wave. Our reviewing court has 

"cautioned against relying on dictionary definitions at the expense of a fair 

reading of the claims, which must be understood in light of the · 

specification." Interval Licensing LLCv. AOL, Inc., 766 F.3d 1364, 1377 

(Fed. Cir. 2014). We, therefore, interpret "modulation" in accordance with 

its customary and ordinary meaning as the process by which some 

characteristic of a carrier is varied in accordance with a modulating wave. 

2. Types of Modulation Methods 

As we have noted, the claims recite "types" of modulation methods. 

Petitioner and Patent Owner disagree with respect to the meaning of a ''type" 

of modulation method. Patent Owner submits that the broadest reasonable 

interpretation of different "types" of modulation methods does not extend to 

modulation methods that are known merely to be incompatible with each 

other, but is limited to different "families" of modulation techniques, e.g., 

3 RudolfF. Graf, MODERN DICnONARY OF ELECTRONICS, 6th ed. (1997). 
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the FSK (frequency shift keying) "family" of modulation methods and the 

QAM ( quadrature amplitude modulation) "family" of modulation methods. 

PO Resp. 12. Petitioner, on the other hand, contends that the broadest 

reasonable interpretation of a different ''type" of modulation method means 

an "incompatible" modulation method. Pet. 9-14. 

Patent Owner contends that a "special definition" was provided during 

prosecution of the '228 patent, which defined the term different ''types" of 

modulation to mean different "families" of modulation. PO Resp. 12. At 

the outset, we agree with Petitioner (Pet. Reply 16) to the extent that 

prosecution history is entitled to little weight under the broadest reasonable 

interpretation standard. See Tempo Lighting, Inc. v. Tivoli, LLC, 742 F.3d 

973, 978 (Fed. Cir. 2014) ("This court also observes that the PTO is under 

no obligation to accept a claim construction proffered as a prosecution 

history disclaimer, which generally only binds the patent owner."). In any 

event, Patent Owner relies on the following statements during prosecution 

for the asserted "special definition": 

Applicant thanks [the Examiner] for the indication that 
claims 1-18, and 37-57 are allowed (office action, p. 7). 
Applicant has further amended claims 1-2, 9-15, 18, 37-38, and 
45-46 with additional recitations to more precisely claim the 
subject-matter. For example, the language of independent 
claim 1 has been clarified to refer to two types of modulation 
methods, i.e., different families of modulation techniques, such 
as the FSK family of modulation methods and the QAM family 
of modulation methods. 

Ex. 1518, 20 (Reply Pursu~t to 37 CFR § 1.111 in parent application 

12/543,910). 
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As made plain in the above remarks, the claim amendments with 

respect to two "types" of modulation methods were not made in response to 

a rejection, as the relevant claims had been allowed. Cf Tempo Lighting, 

742 F.3d at 978 ("[I]n this instance, the PTO itself requested Tivoli rewrite 

the 'non-photoluminescent' limitation in positive terms. Tivoli complied, 

and then supplied clarification about the meaning of the 'inert to light."'). 

Nor do the above remarks explain what a "family" might be, or why FSK is 

considered to be member of one "family" and QAM a member of another 

''.family." "Although an inventor is indeed free to define the specific terms 

used to describe his or her invention, this must be done with reasonable 

clarity, deliberateness, and precision." In re Paulsen, 30 F.3d 1475, 1480 

(Fed. Cir. 1994). Patent Owner's purported "definition" is anything but 

clear or precise. Further, the only modulation methods named in the text of 

the '228 patent are QAM, carrierless amplitude and phase (CAP) 

modulation, 4 and discrete multitone (DMT) modulation, each of which the 

patent calls "high performance modulation." See, e.g., Ex. 1501, 2:3-7. 

Patent Owner provides, as an exhibit, Provisional Application No. 

60/067,562 (Ex. 2901), which the '228 patent purports to incorporate by 

reference (Ex. 1501, 1 :8-17). That provisional distinguishes between "high 

performance modulation, such as QAM, CAP, or DMT," which are 

optimized for high performance, and "low performance modulation, such as 

FSK, PAM or DSB," which may be implemented in much less expensive 

4 According to Patent Owner, the patent contains a typographical error in 
that "[c]arrier" should be "[c]arrierless." PO Resp. 10 n.3. 

9 

369 
IPR2020-00036 Page 00564

Rembrandt Wireless 
Ex. 2012 
Apple Inc. v. Rembrandt Wireless Technologies, LP, IPR2020-00034 
Page 564



IPR2014-00895 
Patent 8,457,228 B2 

devices. Ex. 2901, 4. 5 An objective reading of the above-noted remarks 

during prosecution suggests that, contrary to Patent Owner's arguments, the 

"different families of modulation techniques" refer to high performance 

modulation (such as QAM) and low performance modulation (such as FSK). 
' 

The prosecution history is, at best, ambiguous. "It is inappropriate to limit a 

broad definition of a claim term based on prosecution history that is itself 

ambiguous." Inverness Med. Switz. GmbHv. Warner Lambert Co., 309 F.3d 

1373, 1382 (Fed. Cir. 2002). 

Moreover, Patent Owner's proffered construction (e.g., PO Resp. 13) 

of''types" of modulation methods being based on "one or more" of the 

carrier wave's frequency, phase, an-d amplitude "families" is, itself, 

ambiguous. We reproduce the following exchange during oral argument in 

related case IPR2014-00518, which concerns U.S. Patent No. 8,023,580 B2 

(which issued from the parent application (12/543,910) of the '228 patent): 

JUDGE LEE: How do you summarize your position? 
What is the definition of different family? 

MR. MOLLAAGHABABA: Okay. I believe these three 
characteristics, phase, amplitude and frequency of the carrier 
wave, define these three families. 

Now, if two methods are using the same characteristic to 
modulate the wave, then they are not different types. I mean, 
DBPSK and DQPSK, they both use the phase, that 
characteristic of the carrier wave to modulate and convey 
information. 

5 The first page of Exhibit 2901 · is unnumbered, and page 4 is numbered as 
page 3. Cf 37 C.F.R. § 42.63(d)((2)(i) ("Each page must be uniquely 
numbered in sequence."). 
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JUDGE LEE: Okay. So phase is one family, amplitude is 
one, and frequency is another. So those are broad categories. 

MR. MOLLAAGHABABA: Yes. 

JUDGE LEE: So you can only have three types then. 

MR. MOLLAAGHABABA: But you can have situations 
where the modulation can belong to two categories. 

I mean, there are some intersections. QAM modulates 
both amplitude and phase. 

JUDGE LEE: So to which family would they belong? 

MR. MOLLAAGHABABA: Well, they are part of both 
families. I mean, they belong to two -- both families. There is 
some intersections where some modulation techniques use more 
than one characteristic. They use two characteristics. 

JUDGE LEE: Then are they of different types? If there 
is just only partial overlap, are they still different types, or is it 
the same type because they also share something in common? 

MR. MOLLAAGHABABA: Yes, our contention is that 
they are not of different types. They are different in the sense 
that they are different methods, like QAM and PSK, but they 
share ·a family so, therefore, they are not different types. They 

, share the family for both. 

IPR2014-00518, Paper 46 at 88:8-89:17. Thus, according to counsel for 

Patent Owner, two modulation methods that are different in one 

characteristic but the same in another, e.g., one varying phase and amplitude 

and the other varying frequency and amplitude, would be regarded as 

belonging in the same family. Such an understanding of the classification or 

categorization of "family" in case of partial overlap was not a part of any 

11 
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representation during prosecution history. It reflects ambiguity in the 

construction proposed by Patent Owner. 

The '228 patent describes Type A and Type B modulation methods 

(and tributary modems, or ''tribs"), but does not associate directly any 

particular modulation method with a Type A or a Type B method ( or ''trib"). 

See, e.g., Ex. 1501, 5:47-7:33. The provisional application, however, 

associates lower-cost FSK modems with Type B ''tribs." Ex. 2901, 6; see 

also '228 patent -

While it is possible to use high performance tribs running state 
of the art modulation methods such as QAM, CAP, or DMT to 
implement both the high and low data rate applications, 
significant cost savings can be achieved if lower cost tribs using 
low performance modulation methods are used to implement 
the lower data rate applications. 

Ex. 1501, 5:41-46. 

Further, the '228 patent does not draw distinctions between "families" 

of modulation techniques directed to differences in modulation with respect 

to· amplitude, phase, or frequency. Rather, the '228 patent draws distinctions 

between relatively expensive high performance techniques and relatively 

inexpensive low performance techniques. The '228 patent attempts to 

remedy the asserted deficiency in the prior art that all modems in a system 

must use a single modulation method, and thus must all be high-performance 

modems, with the high-performance, relatively expensive modems merely 

lowering the data rate for lower data-rate applications. As the '228 patent 

explains: 

All users in the system will generally have to be equipped with 
a high performance modem.to ensure modulation compatibility. 
These state of the art modems are then run at their lowest data 
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• 

rates for those applications that require relatively low data 
throughput performance. The replacement of inexpensive 
modems with much more expensive state of the art devices due 
to modulation compatibility imposes a substantial cost that is 
unnecessary in terms of the service and performance to be 
delivered to the end user. 

Ex. 1501, 2:10-18. 

Further, the '228 patent refers to an objective of using multiple 

modulation methods to facilitate communication among a plurality of 

modems in a network, which have heretofore been "incompatible." Id. at 

2:19-23. 

In view of the foregoing, we do not interpret a "type" of modulation 

method as referring to some vague or undefined "family" of modulation 

methods. We interpret different ''types" of modulation methods as 

modulation methods that are incompatible with one another. Thus, contrary 

to Patent Owner's construction, two modulation rriethods that are based on 

varying the same one of the frequency, amplitude, or phase of the carrier 

wave may be different ''types" of modulation methods. 

B. Prior Art 

1. Admitted Prior Art 

Petitioner contends that the '228 patent's disclosure of polled 

multipoint communications using masters and slaves, depicted in Figures 1 

and 2 and described in column 3, line 64 through column 5, line 7, and the 

'228 patent's disclosure of training signals, data fields, and trailing signals in 

such a multipoint communication system, described within that disclosure at 

column 4, lines 5 through 19, constitute material that may be used as prior 

art against the patent under 35 U.S.C. § 103(a). We agree. Figure 1 of the 
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patent is labeled as "Prior Art." Pet. 5; Ex. 1501, Fig. 1. Moreover, the '228 

patent's specification refers to "prior art" multipoint communication system 

22 comprising master modem or transceiver 24, which communicates with a 

plurality of tributary modems ("tribs") or transceivers 26. Pet. 5--6; Ex. 

1501, 3:64-4:1. Further, the '228 patent describes Figure 2 as illustrating 

the operation of the multipoint communication system of (prior art) Figure 1. 

Pet. 7; Ex. 1501, 3:33-34. 

2. Boer 

Boer describes a wireless LAN that includes first stations that operate 

at 1 or 2 Mbps (Megabits per second) data rate and second stations that 

operate at 1, 2, 5, or 8 Mbps data rate. Ex. 1504, Abstract. 

Figure 1 of Boer is reproduced below. 

18-1 
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22-2 1 
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FIG.1 

Figure 1 is said to be a block diagram of a wireless LAN embodying 

Boer's invention. Ex. 1504, 1:53-54. LAN 10 includes access point 12, 
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serving as a base station. Id. at 2:6-9. The network includes mobile stations 

18-1 and 18-2 that are capable of transmitting and receiving messages at a 

data rate of 1 or 2 Mbps using DSSS (direct sequence spread spectrum) 

coding. Id. at 2:16-22. When operating at 1 Mbps, a station uses DBPSK 

(differential binary phase shift keying) modulation. Id. at 2:23-25. When 

operating at 2 Mbps, a station uses DQPSK ( differential quadrature phase 

shift keying) modulation. Id. at 2:25-27. Mobile stations 22-1 and 22-2 are 

capable of operating at the 1 and 2 Mbps data rates using the same 

modulation and coding as stations 181 and 182. Id. at 2:34-39. In addition, 

stations 22-1 and 22-2 can operate at 5 and 8 Mbps data rates using 

PPM/DQPSK (pulse position modulation-differential quadrature phase shift 

keying) in combination with the DSSS coding. Id. at 2:39-44. 

C. Claims 26-29, 31, 36-41, 43, and 47-52-APA and Boer 

1. Asserted Ground 

Petitioner applies the teachings of AP A and Boer to demonstrate 

obviousness of the subject matter of illustrative claim 26, relying on AP A 

for teaching of master/slave communication systems. Pet. 16-34. Petitioner 

submits that a person having ordinary skill in the art have would been 

motivated to combine Boer with APA, referring to the Declaration of Dr. 

David Goodman (Ex. 1526 ifif 112-116, 120-122, 124-127). Id. at 19-21. 

Dr. Goodman testifies that polled multiport master/slave 

communications systems were well known to those of ordinary skill in the 

art for simplicity and determinacy, referring to Exhibit 1522. Ex. 1526 

,r 124. Petitioner submits Exhibit 1522 as a November 1994 publication that 

compares various strengths and weaknesses for communication protocols for 
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embedded systems. Ex. 1522, 7. The document states that polling is one of 

the more popular protocols for embedded systems "because of its simplicity 

and determinacy." Id. In that protocol, a centrally assigned master 

periodically sends a polling message to the slave nodes, giving them explicit 

permission to transmit on the network. Id. The protocol "is ideal for a 

centralized data-acquisition system where peer-to-peer· communication and 

global prioritization are not required." Id. 

2. Motivation to Combine 

Patent Owner in its Response argues that Upender does not reflect a 

proper motivation from the prior art for the proffered combination of Boer 

and APA. Patent Owner submits a Declaration from a co-author ofUpender 

to show that the article did not suggest the use of a master/slave 

communication system. Ex. 2908 (Declaration of Dr. Philip Koopman). 

We have considered Patent Owner's arguments and evidence but find 

that the clear teachings in Upender are not diminished or rebutted. Upender 

investigates tradeoffs in different communication protocols. The article 

concludes that CSMA/CA ( carrier sense multiple access with collision 

avoidance), or RCSMA (reservation CSMA), is a good choice for some 

embedded systems. Ex. 1522, 10-11. The article also indicates that polling 

may not provide sufficient flexibility for "advanced systems," classifying 

polling as "simple," but noting that the discussion of the different protocol 

strengths and weaknesses "should allow you to select the best protocol to 

match your needs." Id. In fact, Dr. Koopman admits that there are some 

systems for which master/slave is a better match for the design requirements. 

Pet. Reply 10; Ex. 1527, 40:2-20. 
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That Upender may identify some advantages of CSMA/CA over a 

master/slave protocol is not a "teaching away" from the master/slave 

protocol. Upender teaches that master/slave protocols were widely used and 

a good choice for simple systems. See In re Gurley, 27 F.3d 551, 553 (Fed. 

Cir. 1994) ("[A] person seeking to improve the art of flexible circuit boards, 

on learning from [a reference] that epoxy was inferior to polyester-imide 

resins, might well be led to search beyond epoxy for improved products. 

However, [the reference] also teaches that epoxy is usable and has been used 

for Gurley's purpose."). 

Patent Owner's position appears to be that the prior art teaches that 

one and only one communication protocol should ever be used, which is 

directly contrary to the clear teachings ofUpender. In view ofUpender, one 

of ordinary skill in the art would have found it obvious to use a different 

prior art communication protocol ( e.g., a simpler protocol) when using 

multiple data rates as described by Boer. 

Further, we agree with Petitioner that Boer does not describe CSMA 

as central to an alleged goal of seeking a "reduction of overhead-in-time per 

transmission," but relates that reduction to the use of short acknowledgment 

{ACK) messages. PO Resp. 42-43; Pet. Reply 12; Ex. 1504, 8:16-29. 

Patent Owner submits that Dr. Goodman's Declaration (Ex. 1526) is 

unreliable because it is unclear what level of skill it attributes to the ordinary 

artisan. PO Resp. 33-34. The alleged lack of clarity, however, does not 

affect the outcome. We note that specifying the level of ordinary skill in 

terms of an academic degree in a field of study and the number of years of 

practical working experience is generally unhelpful, as a practical matter, 

because it does not convey whether one with ordinary skill in the art would 
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have been aware of anything specific or particular. Patent Owner has not 

directed us to evidence establishing what someone who has earned a certain 

degree or who has a certain number of years of experience necessarily 

knows. It is not always necessary, however, to have an express proposition 

on the level of ordinary skill in the art. The level of ordinary skill in the art 

may be reflected by the prior art of record. See Okajima v. Bourdeau, 261 

F.3d 1350, 1355 (Fed. Cir. 2001); In re GPAC Inc., 57 F.3d 1573, 1579 

(Fed. Cir. 1995); In re Oelrich, 579 F.2d 86, 91 (CCPA 1978). 

We agree with Patent Owner to the extent that one of skill in the art 

would not consider using a CSMA/CA protocol in a master/slave 

configuration. PO Resp. 39-41. That combination, however, is not 

contemplated by the asserted ground of unpatent.ability. As Patent Owner 

and Dr. Koopman recognize, the transmitted data used in Boer to effect the 

CSMCA/CA protocol would be "totally unnecessary" in a master/slave 

configuration. Id. at 46; Ex. 2908 ,r 96. 

3. Different Types of Modulation Methods 

Illustrative claim 26 recites "using at least two different types of 

modulation methods ... comprising a first modulation method an,d a second 

modulation method." Petitioner contends that Boer's DBPSK modulation 

corresponds to the claimed "first" modulation method. E.g., Pet. 23. 

Petitioner submits that either of Boer's DQPSK modulation and 

PPM/DQPSK modulation corresponds to the claimed "second" modulation 

method because each of DQPSK modulation and PPM/DQPSK modulation 

is of a different type - i.e., not compatible with - DBPSK modulation. 

Pet. 23-25; Ex. 1526 ,r,r 128-136. On the record before us, we agree that 
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DQPSK and PPM/DQPSK modulation methods are incompatible with 

DBPSK modulation. See, e.g., Ex. 1526 ,r,r 147-154. 

Patent Owner.responds, however, that neither ofDQPSK and 

PPM/DQPSK can be considered a modulation method of a type different 

from DBPSK.· PO Resp. 46-55. Patent Owner argues that DBPSK and 

DQPSK are not different ''types" of modulation methods because the 

methods are within the same "family," because both vary the same 

fundamental characteristic of a carrier wave - its phase. Id. at 49-50. We 

do not find Patent Owner's argument to be persuasive because we are not 

convinced that the broadest reasonable interpretation of ''types" of 

modulation is so limited. See Claim Interpretation, § II.A.2, supra. 

Patent Owner alleges also that Boer does not describe DBPSK and 

DQPSK as "incomp&tible" modulation methods because mobile stations are 

disclosed as capable of transmitting and receiving using DBPSK and also 

using DQPSK. PO Resp. 48--49. However, whether one ''type" of 

modulation is incompatible with another ''type" concerns the method of 

modulation, not necessarily the modem for carrying out that method. That 

is, a modem might be designed (as in Boer) to transmit and receive using, 

separately, two incompatible modulation methods, but that does not mean 

the two modulation methods are compatible with each other. 

Moreover, Boer describes PPM/DQPSK modulation, which falls 

within the meaning of a "different type" of modulation method, with respect 

to DBPSK, under our construction of the term. Cf Ex. 1526 ,r 149 

("Regardless of which construction the panel adopts for type of modulation 

method both 5 Mbps and 8 Mbps PPM/DQPSK meet the 'second 

modulation method' claim limitation."). According to Dr. Goodman, phase 
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is not used in PPM, unlike in DBPSK and DQPSK modulation. Id. ,r 151. 

In PPM, the start and stop time of a transmission is varied in response to the 

information to be transmitted, with.the time shift being indicative of data 

bits. Id. 

Patent Owner argues that PPM as used in Boer is not a modulation 

method. PO Resp. 50-55. Patent Owner's position, however, is based on 

the argument that a "modulation method" is limited to varying one or more 

of the "fundamental characteristics" of amplitude, frequency, and phase. We 

do not find the argument persuasive, in view of the requirement of 

construing the term in accordance with its broadest reasonable interpretation. 

See§ II.A.I, supra. We acknowledge that Boer refers to PPM as "PPM type 

coding." PO Resp. 53-54; Ex. 1504, 4:45--48. However, as pointed out by 

Petitioner, Boer appears to use the terms "coding" and "modulation" 

interchangeably. Pet. Reply 22-23. 

Moreover, Dr. Jones' Declaration is unclear in what is meant by PPM 

being not a carrier wave modulation technique "as utilized in Boer" or 

"within the context of Boer." Ex. 2914 ,r 58. Dr. Jones submits that he 

holds numerous patents in types of modulation that include pulse-amplitude 

modulation (PAM). Id. ,r 7. Patent Owner provides, as an exhibit, a 

technical treatise on communication systems engineering6 that addresses 

PAM and PPM as two types of "Pulse Modulation Signals." Ex. 2905, 438-

44 ( original page numbering). In PAM, "the information is conveyed by the 

amplitude of the pulse." Id. at 438. In PPM (consistent with Dr. Goodman's 

6 John G. Proakis and Masoud Salehi, Communication Systems Engineering, 
Prentice Hall, Digital Transmission Though and A WGN Channel, Chap. 7, 
438--44 (1994). 
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testimony (Ex. 1526 ,r 150)), ''the information is conveyed by the time 

interval in which the pulse is transmitted." Ex. 2905, 439. 

With respect to whether PPM can be considered a modulation method, 

we credit the testimony of Petitioner's witness, Dr. Goodman, over that of 

Patent Owner's, Dr. Jones, for the additional reason that the term 

"modulation" is part of the descriptive name for PPM - pulse position 

modulation. Patent Owner has not explained sufficiently why pulse position 

modulation cannot be considered a modulation method. Although DBPSK 

and PPM/DQPSK may both vary the "phase" characteristic of the carrier 

wave, we are persuaded that with PPM the timing (start and stop time) of the 

transmission is another characteristic of the carrier wave that.is varied. Pet. 

Reply 20-21; PO Resp. 52-54 (both parties referencing testimony of Dr. 

Goodman);§ II.A.I supra. We disagree with Patent Owner's 

· characterization of Dr. Goodman's deposition testimony as Dr. Goodman 

admitting "that selection of time slots does not alter the underlying carrier 

wave." PO Resp. 53. Dr. Goodman stated that ''the selection of the timing 

•wouldn't alter the amplitude, the phase or the frequency of that underlying 

sine wave." Id. ( quoting Ex. 2911, 31 :20-23) ( emphasis added). Further, 
' 

Patent Owner has not submitted sufficient evidence to show that "Dr. 

Goodman also agreed the PPM encod)ng is independent of the underlying 

modulated wave transmitted in the particular time slots." PO Resp. 53. 

4. Trailing Signals 

Dependent claim 51 further recites that ''the master communication 

device is configured to transmit a trailing signal to complete the master 

communication transmission." Petitioner argues that AP A teaches trailing 
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signals. Pet. 54-56; Pet. Reply 23-24; Ex. 1501, 3:64-4:25. We agree. 

Patent Owner argues in its Response that the CRC bits in Boer do not meet 

the recited trailing signal (PO Resp. 58) and, further, that ''there would be no 

need to incorporate a trailing signal into the message 200 of Boer," because 

Boer provides a header that includes a length field. Id. at 60. Patent 

Owner's arguments address Petitioner's argument, asserted in the Petition 

but not relied upon in this Decision, that trailing signals are taught by Boer. 

Patent Owner's arguments do not address the assertion that the trailing 

signals are already present in AP A. Specifically, as Petitioner points out in 

its Reply, Patent Owner does not address the proposed incorporation of 

multiple modulation methods, taught by Boer, into the multipoint 

communication system (including training and trailing signals), taught by 

APA,, which results in a combination having all of the limitations recited by 

and as arranged in claim 51. Pet. Reply 23-24; see Pet. 23-26, 56; Paper 43, 

20-21. 

5. AP A and Boer - Conclusion 

Upon review of the Petition and supporting evidence, as well as the 

Patent Owner Response and supporting evidence, we conclude that 

Petitioner has demonstrated, by a preponderance of the evidence, that claims 

26---29, 31, 36---41, 43, and 47-52 are unpatentable for obviousness over APA 

and Boer. 

6. Patent Owner's Motion to Exclude 

Patent Owner moves to exclude, under 37 C.F.R. § 42.64(c), Exhibits 

1529, 1542, 1543, and 1544. Paper 34. Patent Owner submits that Exhibits 

1529 and 1542 are irrelevant and constitute improper character evidence 
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against Patent Owner's expert Dr. Koopman. However, we do not discredit 

Dr. Koopman's testimony based on anything contained i~ Exhibits 1529 and 

1542. Nor do we rely on Exhibits 1543 and 1545, which were submitted by 

Petitioner as further evidence to show that PPM is a modulation method. 

Accordingly, Patent Owner's motion to exclude is dismissed as J!lOOt. 

III. CONCLUSION 

Petitioner has demonstrated by a preponderance of the evidence that 

claims 26-29, 31, 36-41, 43, and 47-52 are unpatentable for obviousness 

over APA and Boer. 

IV.ORDER 

In consideration of the foregoing, it is 

ORDERED that claims 26-29, 31, 36-41, 43, and 47-52 ofthe 

'228 patent are unpatentable; and 

FURTHER ORDERED that Patent Owner's motion to exclude 

evidence is dismissed; and 

FURTHER ORDERED that, because this is a final written 

decision, parties to the proceeding seeking judicial review of the decision 

must comply with the notice and service requirements of37 C.F.R. § 90.2. 
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Exhibit D 

United States Patent [19J 

Snell 

[54] HIGH DATA RATE SPREAD SPECTRUM 
TRANSCEIVER AND ASSOCIATED 
METHODS 

[75] Inventor: James Leroy Snell, Palm Bay, Fla. 

[73] Assignee: Harris Corporation, Palm Bay, Fla. 

[21] Appl. No.: 08/819,846 

[22] Filed: Mar. 17, 1997 

[51] Int. Cl.6 
..................................................... H04B 15/00 

[52] U.S. Cl. .......................... 375/200; 375/205; 375/206; 
375/208; 375/209 

[58] Field of Search ..................................... 375/200, 205, 
375/206, 208, 209, 210, 279, 280 

[56] References Cited 

4,626,796 
5,103,459 
5,309,474 
5,367,516 
5,416,797 
5,497,395 
5,515,396 
5,535,329 
5,577,025 
5,598,154 
5,621,752 
5,659,573 
5,682,404 
5,790,534 

U.S. PATENT DOCUMENTS 
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OIBER PUBLICATIONS 

Harris Corporation Application Note entitled "Harris 
PRISM Chip Set", No. AN9614, Mar. 1996. 
Harris Corporation, "PRISM 2.4 GHz Chip Set", File No. 
4063.4, Oct. 1996. 

I 1111111111111111 11111 lllll 111111111111111 11111 11111 lllll 111111111111111111 
US005982807 A 

[11] Patent Number: 

[45] Date of Patent: 

5,982,807 
Nov. 9, 1999 

Harris Corporation Tech Brief entitled "A Brief Tutorial on 

Spread Spectrum and Packet Radio", No. TB337.1, May 

1996. 

Harris Corporation, "Direct Sequence Spread Spectrum 

Baseband Processor", File No. 4064.4, Oct. 1996. 

Primary Examiner-Stephen Chin 

Assistant Examiner-Mohammad Ghaydur 

Attorney, Agent, or Firm-Allen, Dyer, Doppelt, Milbrath & 

Gilchrist, P.A. 

[57] ABSTRACT 

A spread spectrum radio transceiver includes a high data rate 

baseband processor and a radio circuit connected thereto. 

The baseband processor preferably includes a modulator for 

spread spectrum phase shift keying (PSK) modulating infor

mation for transmission via the radio circuit. The modulator 

may include at least one modified Walsh code function 

encoder for encoding information according to a modified 

Walsh code for substantially reducing an average DC signal 

component to thereby enhance overall system performance 
when AC-coupling the received signal through at least one 
analog-to-digital converter to the demodulator. The demodu

lator is for spread spectrum PSK demodulating information 
received from the radio circuit. The modulator and demodu

lator are each preferably operable in one of a bi-phase PSK 
(BPSK) mode at a first data rate and a quadrature PSK 
(QPSK) mode at a second data rate. These formats may also 
be switched on-the-fly in the demodulator. Method aspects 
are also disclosed. 
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HIGH DATA RATE SPREAD SPECTRUM 
TRANSCEIVER AND ASSOCIATED 

METHODS 

2 
communications from eavesdroppers, as described, for 
example, in U.S. Pat. No. 5,515,396 to Dalekotzin. The 
patent discloses a code division multiple access (CDMA) 
cellular communication system using four Walsh spreading 

FIELD OF THE INVENTION 

The invention relates to the field of communication 
electronics, and, more particularly, to a spread spectrum 
transceiver and associated methods. 

5 codes to allow transmission of a higher information rate 
without a substantial duplication of transmitter hardware. 
U.S. Pat. No. 5,535,239 to Padovani et al., U.S. Pat. No. 
5,416,797 to Gilhousen et al., U.S. Pat. No. 5,309,474 to 
Gilhousen et al., and U.S. Pat. No. 5,103,459 to Gilhousen 

BACKGROUND OF THE INVENTION 
10 et al. also disclose a CDMA spread spectrum cellular tele

phone communications system using Walsh function spread
ing codes. Wireless or radio communication between separated elec

tronic devices is widely used. For example, a wireless local 
area network (WLAN) is a flexible data communication 
system that may be an extension to, or an alternative for, a 
wired LAN within a building or campus. A WLAN uses 
radio technology to transmit and receive data over the air, 
thereby reducing or minimizing the need for wired connec
tions. Accordingly, a WLAN combines data connectivity 
with user mobility, and, through simplified configurations, 20 

also permits a movable LAN. 

Unfortunately, the conventional Walsh function spreading 
codes may create undesirable signal components for some 

15 applications. Moreover, a WLAN application, for example, 
may require a change between BPSK and QPSK during 
operation, that is, on-the-fly. Spreading codes may be diffi
cult to use in such an application where an on-the-fly change 
is required. 

Over the past several years, WLANs have gained accep
tance among a number users including, for example, health
care, retail, manufacturing, warehousing, and academic 
areas. These groups have benefited from the productivity 25 

gains of using hand-held terminals and notebook computers, 
for example, to transmit real-time information to centralized 
hosts for processing. Today WLANs are becoming more 
widely recognized and used as a general purpose connec
tivity alternative for an even broader range of users. In 30 

addition, a WLAN provides installation flexibility and per
mits a computer network to be used in situations where 
wireline technology is not practical. 

In a typical WLAN, an access point provided by a 
35 

transceiver, that is, a combination transmitter and receiver, 
connects to the wired network from a fixed location. 
Accordingly, the access transceiver receives, buffers, and 
transmits data between the WLAN and the wired network. A 
single access transceiver can support a small group of 

40 
collocated users within a range of less than about one 
hundred to several hundred feet. The end users connect to 
the WLAN through transceivers which are typically imple
mented as PC cards in a notebook computer, or ISA or PCI 
cards for desktop computers. Of course the transceiver may 

45 
be integrated with any device, such as a hand-held computer. 

The assignee of the present invention has developed and 
manufactured a set of integrated circuits for a WLAN under 
the mark PRISM 1 which is compatible with the proposed 
IEEE 802.11 standard. The PRISM 1 chip set is further 50 
described in Harris Corporation Application Note entitled 
"Harris PRISM Chip Set", No. AN9614, March 1996; and 
also in a publication entitled "PRISM 2.4 GHz Chip Set", 
file no. 4063.4, October 1996. 

The PRISM 1 chip set provides all the functions necessary 55 

for full or half duplex, direct sequence spread spectrum, 
packet communications at the 2.4 to 2.5 GHz ISM radio 
band. In particular, the HSP3824 baseband processor manu
factured by Harris Corporation employs quadrature or 
bi-phase phase shift keying (QPSK or BPSK) modulation 60 

schemes. While the PRISM 1 chip set is operable at 2 Mbit/s 
for BPSK and 4 Mbit/s for QPSK, these data rates may not 
be sufficient for higher data rate applications. 

Spread spectrum communications have been used for 
various applications, such as cellular telephone 65 

communications, to provide robustness to jamming, good 
interference and multi-path rejection, and inherently secure 

SUMMARY OF THE INVENTION 

In view of the foregoing background, it is therefore an 
object of the present invention to provide a spread spectrum 
transceiver and associated method permitting operation at 
higher data rates than conventional transceivers. 

It is another object of the invention to provide a spread 
spectrum transceiver and associated method to permit opera
tion at higher data rates and which may switch on-the-fly 
between different data rates and/or formats. 

These and other objects, features and advantages in accor
dance with the invention are provided by a spread spectrum 
radio transceiver comprising a high data rate baseband 
processor and a radio circuit connected thereto. The base
band processor preferably includes a modulator for spread 
spectrum phase shift keying (PSK) modulating information 
for transmission via the radio circuit, and wherein the 
modulator, in one embodiment, comprises at least one 
modified Walsh code function encoder for encoding infor
mation according to a modified Walsh code. The baseband 
processor also preferably further comprises a demodulator 
for spread spectrum PSK demodulating information 
received from the radio circuit. The demodulator is prefer
ably connected to the output of at least one analog-to-digital 
(ND) converter, which, in turn, is AC-coupled to the asso
ciated receive portions of the radio circuit. Accordingly, the 
demodulator preferably comprises at least one modified 
Walsh code function correlator for decoding information 
according to the modified Walsh code. The modified Walsh 
code substantially reduces an average DC component which 
in combination with the AC-coupling to the at least one AID 
converter thereby increases overall system performance. 
Other orthogonal and bi-orthogonal coding schemes may 
also be used, wherein the average DC component is pref
erably substantially reduced or avoided. 

The modulator preferably comprises means for operating 
in one of a bi-phase PSK (BPSK) modulation mode at a first 
data rate defining a first format, and a quadrature PSK 
(QPSK) mode at a second data rate defining a second format. 
In addition, the demodulator preferably comprises means for 
operating in one of the first and second formats. The 
modulator may also preferably include header modulator 
means for modulating data packets to include a header at a 
predetermined modulation and a third data rate defining a 
third format, and for modulating variable data at one of the 
first and second formats. Accordingly, the demodulator thus 
preferably includes header demodulator means for demodu-
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lating data packets by demodulating the header at the third 
format and for switching to either the first and second 
formats of the variable data after the header. The third format 
is preferably differential BPSK, and the third data rate is 
preferably lower than the first and second data rates. 5 

4 
the predetermined bi-orthogonal code. The predetermined 
bi-orthogonal code is preferably a modified Walsh function 
code. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic circuit diagram of a transceiver in 
accordance with the present invention. 

FIG. 2 is a schematic circuit diagram of a modulator 
portion of the high data rate baseband processor in accor
dance with the present invention. 

FIG. 3 is a timing diagram of signals generated by the 
present invention. 

FIG. 4 is a timing diagram of additional signals generated 
by the present invention. 

FIG. 5 is a schematic circuit diagram of a demodulator 
portion of the high data rate baseband processor in accor
dance with the present invention. 

The demodulator may preferably comprise first and sec
ond carrier tracking loops-the first carrier tracking loop for 
the third format, and the second carrier tracking loop for the 
first and second formats. The second carrier tracking loop, in 
turn, may comprise a carrier numerically controlled oscil- 10 

lator (NCO), and NCO control means for selectively oper
ating the carrier NCO based upon a carrier phase of the first 
carrier tracking loop to thereby facilitate switching to the 
format of the variable data. The second carrier tracking loop 
may also comprise a carrier loop filter, and carrier loop filter 15 

control means for selectively operating the carrier loop filter 
based upon a frequency of the first carrier tracking loop to 
facilitate switching to the format of the variable data. The 
carrier tracking loops permit switching to the desired format 
after the header and on-the-fly. 

FIG. 6 is a schematic circuit diagram of the correlator 
20 portion of the demodulator of the high data rate baseband 

processor in accordance with the present invention. The at least one modified Walsh code function correlator 

25 

FIG. 7 is a schematic circuit diagram of additional por
tions of the demodulator of the high data rate baseband 
processor in accordance with the present invention. 

FIG. 8 is a schematic circuit diagram of further portions 
of the demodulator of the high data rate baseband processor 
in accordance with the present invention. 

of the demodulator preferably comprises a modified Walsh 
function generator, and a plurality of parallel connected 
correlators connected to the modified Walsh function gen
erator. The modified Walsh code may be a Walsh code 
modified by a modulo two addition of a fixed hexadecimal 
code thereto. In addition, the modulator in one embodiment 
preferably further comprises means for partitioning data into 
four bit nibbles of sign (one bit) and magnitude (three bits) 
to the modified Walsh code function encoder. 30 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

The modulator may also include spreading means for 
spreading each data bit using a pseudorandom (PN) 
sequence at a predetermined chip rate. Accordingly, the 
modulator may also comprise preamble modulating means 

35 
for generating a preamble, and wherein the demodulator 
includes preamble demodulator means for demodulating the 
preamble for achieving initial PN sequence synchronization. 

The present invention will now be described more fully 
hereinafter with reference to the accompanying drawings, in 
which preferred embodiments of the invention are shown. 
This invention may, however, be embodied in many different 
forms and should not be construed as limited to the embodi-
ments set forth herein. Rather, these embodiments are pro
vided so that this disclosure will be thorough and complete, 
and will fully convey the scope of the invention to those The modulator for the spread spectrum transceiver may 

include a scrambler, and the demodulator accordingly pref
erably includes a descrambler. The demodulator may also 
include clear channel assessing means for generating a clear 
channel assessment signal to facilitate communications only 
when the channel is clear. 

The baseband processor is desirably coupled to a radio 
circuit for the complete spread spectrum transceiver. 
Accordingly, the transceiver preferably includes a quadra
ture intermediate frequency modulator/demodulator con
nected to the baseband processor, and an up/down frequency 
converter connected to the quadrature intermediate fre
quency modulator/demodulator. In addition, the radio circuit 
preferably further comprises a low noise amplifier having an 
output connected to an input of the up/down converter, and 
a radio frequency power amplifier having an input connected 

40 skilled in the art. Like numbers refer to like elements 
throughout. 

Referring to FIG. 1, a wireless transceiver 30 in accor
dance with the invention is first described. The transceiver 
30 may be readily used for WLAN applications in the 2.4 

45 GHz ISM band in accordance with the proposed IEEE 
802.11 standard. Those of skill in the art will readily 
recognize other applications for the transceiver 30 as well. 
The transceiver 30 includes the selectable antennas 31 
coupled to the radio power amplifier and TX/RX switch 32 

50 as may be provided by a Harris part number HFA3925. As 
would be readily understood by those skilled in the art, 
multiple antennas may be provided for space diversity 
reception. 

to an output of the up/down converter. The spread spectrum 55 

radio transceiver preferably also includes an antenna, and an 
antenna switch for switching the antenna between the output 

A low noise amplifier 38, as may be provided by Harris 
part number HFA3424, is also operatively connected to the 
antennas. The illustrated up/down converter 33 is connected 
to both the low noise amplifier 38 and the RF power 
amplifier and TX/RX switch 32 as would be readily under
stood by those skilled in the art. The up/down converter 33 

of the radio frequency power amplifier and the input of the 
low noise amplifier. 

A method aspect of the invention is for baseband pro
cessing for spread spectrum radio communication. The 
method preferably comprises the steps of: spread spectrum 
phase shift keying (PSK) modulating information for trans
mission by encoding information according to a predeter
mined bi-orthogonal code for reducing an average DC signal 
component; and spread spectrum PSK demodulating 
received information by decoding information according to 

60 may be provided by a Harris part number HFA3624, for 
example. The up/down converter 33, in turn, is connected to 
the illustrated dual frequency synthesizer 34 and the quad IF 
modulator/demodulator 35. The dual synthesizer 34 may be 
a Harris part number HFA3524 and the quad IF modulator 

65 35 may be a Harris part number HFA3724. All the compo
nents described so far are included in a 2.4 GHz direct 
sequence spread spectrum wireless transceiver chip set 
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manufactured by Harris Corporation under the designation 
PRISM 1. Various filters 36, and the illustrated voltage 
controlled oscillators 37 may also be provided as would be 
readily understood by those skilled in the art and as further 
described in the Harris PRISM 1 chip set literature, such as s 
the application note No. AN9614, March 1996, the entire 
disclosure of which is incorporated herein by reference. 

Turning now more particularly to the right hand side of 
FIG. 1, the high data rate direct sequence spread spectrum 
(DSS) baseband processor 40 in accordance with the present 10 

invention is now described. The conventional Harris PRISM 
1 chip set includes a low data rate DSS baseband processor 
available under the designation HSP3824. This prior base
band processor is described in detail in a publication entitled 
"Direct Sequence Spread Spectrum Baseband Processor, 
March 1996, file number 4064.4, and the entire disclosure of 
which is incorporated herein by reference. 

15 

Like the HSP3824 baseband processor, the high data rate 
baseband processor 40 of the invention contains all of the 
functions necessary for a full or half duplex packet baseband 20 

transceiver. The processor 40 has on-board dual 3-bit AID 
converters 41 for receiving the receive I and Q signals from 
the quad IF modulator 35. Also like the HSP3824, the high 
data rate processor 40 includes a receive signal strength 
indicator (RSSI) monitoring function with the on-board 6-bit 25 

ND converter and CCA circuit block 44 provides a clear 
channel assessment (CCA) to avoid data collisions and 
optimize network throughput as would be readily under
stood by those skilled in the art. 

6 
illustrated. Therefore, the symbol rate is 1.375 Mbit/s (11/ 
8=1.375). For BPSK, nibbles are presented from the A SIPO 
52a only. The B SIPO 52b is disabled. A nibble forms a 
symbol of data. The bit rate in this instance is 5.5 Mbit/s and 
the symbol rate remains 1.375 Mbit/s (5.5/4=1.375). 

The Magnitude part of the SIPO output points to one of 
the Modified Walsh Sequences shown in the table below, 
along with the basic Walsh sequences for comparison. 

MAG BASIC WALSH MODIFIED WALSH 

0 00 03 
OF oc 

2 33 30 
3 3C 3F 
4 55 56 
5 SA 59 
6 66 65 
7 69 6A. 

The Sel Walsh A,, and Sel Walsh B bits from the clock 
enable logic circuit 54 multiplex the selected Walsh 
sequence to the output, and wherein the LSBs are output 
first. The A Sign and B Sign bits bypass the respective 
Modified Walsh Generators 53a, 53b and are XOR'd to the 
sequence. 

As would be readily understood by those skilled in the art, 
there are other possible mappings of bits to Walsh symbols 
that are contemplated by the present invention. In addition, 
the Modified Walsh code may be generated by modulo two 

The present invention provides an extension of the 
PRISM 1 product from 1 Mbit/s BPSK and 2 Mbit/s QPSK 
to 5.5 Mbit/s BPSK and 11 Mbit/s QPSK. This is accom
plished by keeping the chip rate constant at 11 Mchip/s. This 
allows the same RF circuits to be used for higher data rates. 
The symbol rate of the high rate mode is 11 MHz/8=1.375 
Msymbol/s. 

30 adding a fixed hexadecimal code to the basic or standard 
Walsh codes to thereby reduce the average DC signal 
component and thereby enhance overall performance as will 
be explained in greater detail below. 

For the 5.5 Mbit/s mode of the present invention, the bits 
are scrambled and then encoded from 4 bit nibbles to 8 chip 
modified Walsh functions. This mapping results in 
bi-orthogonal codes which have a better bit error rate (BER) 
performance than BPSK alone. The resulting 11 Mchip/s 
data stream is BPSK modulated. The demodulator com
prises a modified Walsh correlator and associated chip 
tracking, carrier tracking, and reformatting devices as 
described in greater detail below. 

For the 11 Mbit/s mode, the bits are scrambled and then 
encoded from 4 bit nibbles to 8 chip modified Walsh 
functions independently on each I and Q rail. There are 8 
information bits per symbol mapped to 2 modified Walsh 
functions. This mapping results in bi-orthogonal codes 
which have better BER performance than QPSK alone. The 
resulting two 11 Mchip/s data streams are QPSK modulated. 

The output of the Diff encoders of the last symbol of the 
35 header CRC is the reference for the high rate data. The 

header may always be BPSK. This reference is XOR'd to I 
and Q signals before the output. This allows the demodulator 
60, as described in greater detail below, to compensate for 
phase ambiguity without Diff decoding the high rate data. 

40 Data flip flops 55a, 55b are connected to the multiplexer, 
although in other embodiments the flip flops may be posi
tioned further downstream as would be readily understood 
by those skilled in the art. The output chip rate is 11 Mchip/s. 
For BPSK, the same chip sequence is output on each I and 

45 Q rail via the multiplexer 57. The output multiplexer 58 
provides the selection of the appropriate data rate and 
format. 

Referring now additionally to FIG. 3, the timing and 

50 
signal format for the interface 80 is described in greater 
detail. Referring to the left hand portion, Sync is all 1 's, and 
SFD is F3AOh for the PLCP preamble 90. Now relating to 
the PLCP header 91, the SIGNAL is: 

The theoretical BER performance of this type of modu
lation is approximately 10-5 at an Eb/No of 8 dB versus 9.6 ss 
dB for plain BPSK or QPSK. This coding gain is due to the 
bi-orthogonal coding. There is bandwidth expansion for all 

0Ah 
14h 
37h 
6Eh 

1 Mbit/s BPSK, 
2 Mbit/S QPSK, 
5 .5 Mbit/s BPSK, and 
11 Mbit/s QPSK. of the modulations to help combat multi-path and reduce the 

effects of interference. 
Referring additionally to FIG. 2, the output of the QPSK/ 60 

BPSK modulator and scrambler circuit 51 is partitioned into 
nibbles of Sign-Magnitude of 4 bits, with the least signifi
cant bit (LSB) first. For QPSK, 2 nibbles are presented in 
parallel to the Modified Walsh Generators 53a, 53b-the 
first nibble from the B serial-in/parallel-out SIPO circuit 65 

block 52b and the second from A SIPO 52a. The two nibbles 
form a symbol of data. The bit rate may be 11 Mbit/s as 

The SERVICE is OOh, the LENGTH is XXXXh wherein 
the length is inµs, and the CRC is XXXXh calculated based 
on SIGNAL, SERVICE and LENGTH. MPDU is variable 
with a number of octets (bytes). 

The PLCP preamble and PLCP header are always at 1 
Mbit/s, Diff encoded, scrambled and spread with an 11 chip 
barker. SYNC and SFD are internally generated. SIGNAL, 
SERVICE and LENGTH fields are provided by the interface 
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80 via a control port. SIGNAL is indicated by 2 control bits 
and then formatted as described. The interface 80 provides 
the LENGTH in µs. CRC in PLCP header is performed on 
SIGNAL, SERVICE and LENGTH fields. 

MPDU is serially provided by Interface 80 and is the 5 

variable data scrambled for normal operation. The reference 
phase for the first symbol of the MPDU is the output phase 
of the last symbol of the header for Diff Encoding. The last 
symbol of the header into the scrambler 51 must be followed 
by the first bit of the MPDU. The variable data may be 10 

modulated and demodulated in different formats than the 
header portion to thereby increase the data rate, and while a 
switchover as indicated by the switchover point in FIG. 3, 
occurs on-the-fly. 

8 
is selected to form Isym. In this case, only I sym is output. 
AccEn controls the correlator timing and is supplied by 
timing and control circuits. 

With additional reference to FIG. 7, the carrier tracking 
loop 90 is now described. In the described embodiment, the 
number of bits are worst case for estimation purposes. While 
3 bits are used for the AID conversion, a higher number may 
be desired in other embodiments as would be readily appre
ciated by those skilled in the art. The Phase BIAS circuit 91 
compensates for constellation rotation, that is, BPSK or 
QPSK. FSCALE compensates for the NCO clock frequency. 
PHASE SCALE compensates for a phase shift due to 
frequency offset over the time difference of the first and 
second loops. The Lead and Lag Shifters 92, 93 form the 
loop multiplier for the second order carrier tracking loop 
filter 62. 

Referring now additionally to FIG. 8, the Chip Tracking 
Loop 110 is further described. All circuits except Chip 
Advance/Retard 111 use the 22 MHz clock signal. The Chip 

Turning now additionally to FIG. 4, the timing of the high 15 

data rate modulator 50 may be further understood. With the 
illustrated timing, the delay from TX_RDY to the first Hi 
Rate Output Chip is ten 11 MHz clock periods or 909.1 ns. 
The other illustrated quantities will be readily appreciated in 
view of the above description. 20 Advance/Retard circuit 111 may be made to integrate with 

the existing clock of the prior art PRISM 1 circuit. PRISM 
1 steps in ±¼ chips. The PRISM 1 timing may be changed 
to switchover this circuit for high data rate operation. The 

Referring now to FIG. 5, the high data rate demodulator 
60 in accordance with the invention is further described. The 
high rate circuits are activated after the signal field indicates 
5 .5 or 11 Mbit/s operation. At a certain time, the start phase 
is jammed into the Carrier NCO 61 and the start frequency 25 

offset is jammed into the Carrier Loop Filter 62. The signal 
is frequency translated by the C/S ROM 63 and the Complex 
Multiplier 64 and passed to the Walsh Correlator 65. The 
correlator 65 output drives the Symbol Decision circuits 66, 
as illustrated. The output of the Symbol Decision circuits 66 30 

are serially shifted by the parallel-in/serial-out SIPO block 
67 to the descrambler portion of the PSK Demodulator and 
Scrambler circuit 70 after passing through the Sign Correc
tion circuit 68 based on the last symbol of the header. The 
timing of the switch over desirably makes the symbol 35 

decisions ready at the correct time. 
The signal is phase and frequency tracked via the Com

plex Multiplier 64, Carrier NCO 61 and Carrier Loop Filter 
62. The output of the Complex Multiplier 64 also feeds the 
Carrier Phase Error Detector 76. A decision directed Chip 40 

Phase Error Detector 72 feeds the illustrated Timing Loop 
Filter 75 which, in turn, is connected to the Clock Enable 
Logic 77. A decision from the Chip Phase Error Detector 72 
is used instead of early-late correlations for chip tracking 
since the SNR is high. This greatly reduces the additional 45 

circuitry required for high rate operation. The 44 MHz 
master clock input to the Clock Control 74 will allow 
tracking high rate mode chips with ±1/s chip steps. Only the 
stepper is required to run at 44 MHz, while most of the 
remaining circuits run at 11 MHz. The circuit is only 50 

required to operate with a long header and sync. 
Turning now additionally to FIG. 6, a pair of Walsh 

Correlators 65a, 65b is further described. The I_END and 
Q_END inputs from the chip tracking loop are input at 11 
MHz. The Modified Walsh Generator 81 produces the 8 55 

Walsh codes (WO to W7) serially to sixteen parallel corr
elators (8 for I_END and 8 for Q_END). The sixteen 
correlations are available at a 1.375 MHz rate. The Walsh 
Codes (WO to W7) are the same as listed in the table above 
for the high data rate modulator. For the 11 Mbit/s mode, the 60 

largest magnitude of I WO to I W7 is selected by the Pick 
Largest Magnitude circuit 81a to form I sym. I sym is 
formatted in Sign-Magnitude. The Magnitude is the Modi
fied Walsh Index (0 to 7) of the largest Correlation and Sign 
is the sign bit of the input of the winning Correlation. The 65 

Q channel is processed in parallel in the same manner. For 
the 5.5 Mbit/s mode, the largest magnitude of I WO to I W7 

AID clock switches without a phase shift. I_ROT and 
Q_ROT are from the Complex Multiplier 64 at 22 MHz. 
They are sampled by the illustrated Registers 112 to produce 
I_End and Q_End at 11 MHz, which are routed to the 
Correlators 65 (FIG. 6). The alternate samples I_Mid and 
Q_Mid are used to measure the chip phase error. For QPSK, 
errors are generated from both rails, and for BPSK, the error 
is only generated from the I rail. QPSK En disables the Q rail 
phase error for BPSK operation. 

The sign of the accumulator is used to advance or retard 
the chip timing by 1/s chip. This circuit must be enabled by 
the PRISM 1 circuits at the proper time via the HI_START 
signal. The errors are summed and accumulated for 32 
symbols (256 chips). The Chip Track Ace signal them 
dumps the accumulator for the next measurement. The chip 
phase error is generated if the End Sign bits bracketing the 
Mid sample are different. This is accomplished using the 
transition detectors. The sign of the chip phase error is 
determined by the sign of the End sample after the Mid 
sample. A multiplier 114 is shown for multiplying by +1 if 
the End Sign is 0 or by -1 if the End Sign is 1. If the End 
sign bits are identical, the chip phase error for that rail is 0. 
The AND function is only enabled by transitions. 

Many modifications and other embodiments of the inven-
tion will come to the mind of one skilled in the art having 
the benefit of the teachings presented in the foregoing 
descriptions and the associated drawings. Therefore, it is to 
be understood that the invention is not to be limited to the 
specific embodiments disclosed, and that modifications and 
embodiments are intended to be included within the scope of 
the appended claims. 

That which is claimed is: 
1. A spread spectrum radio transceiver comprising: 
a baseband processor and a radio circuit connected 

thereto, said baseband processor comprising 
a demodulator for spread spectrum phase shift keying 

(PSK) demodulating information received from said 
radio circuit, 

at least one analog-to-digital (AID) converter having an 
output connected to said demodulator and an input 
AC-coupled to said radio circuit, 

said demodulator comprising at least one modified 
Walsh code function correlator for decoding infor
mation according to a modified Walsh code reducing 
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an average DC signal component which in combi
nation with the AC-coupling to said at least one AID 
converter enhances overall performance, and 

10 
sequence at a predetermined chip rate and preamble modu
lating means for generating a preamble; and wherein said 
demodulator comprises preamble demodulator means for 
demodulating the preamble for achieving initial PN a modulator for spread spectrum PSK modulating 

information for transmission via the radio circuit, 
said modulator comprising at least one modified 
Walsh code function encoder for encoding informa
tion according to the modified Walsh code. 

5 sequence synchronization. 
12. A spread spectrum radio transceiver according to 

claim 1 wherein said modulator comprises a scrambler; and 
wherein said demodulator comprises a descrambler. 

2. A spread spectrum radio transceiver according to claim 
1 wherein said modulator comprises means for operating in 
one of first format defined by bi-phase PSK (BPSK) modu
lation at a first data rate and a second format defined by 
quadrature PSK (QPSK) modulation at a second data rate; 
and wherein said demodulator comprises means for operat
ing in one of the first and second formats. 

13. A spread spectrum radio transceiver according to 
10 claim 1 wherein said demodulator comprises clear channel 

assessing means for generating a clear channel assessment 
signal. 

15 
3. A spread spectrum radio transceiver according to claim 

2 wherein said modulator comprises header modulator 
means for modulating data packets to include a header at a 
third format defined by a predetermined modulation at a 
third data rate and variable data in one of the first and second 20 

formats; and wherein said demodulator comprises header 
demodulator means for demodulating data packets by 
demodulating the header at the third format and for switch
ing to the respective one of the first and second formats of 
the variable data after the header. 

4. A spread spectrum radio transceiver according to claim 
3 wherein the predetermined modulation of the third format 
is differential BPSK (DBPSK), and wherein the third data 
rate is lower than the first and second data rates. 

25 

5. A spread spectrum radio transceiver according to claim 30 

3 wherein said demodulator further comprises: 
a first carrier tracking loop for the third format; and 
a second carrier tracking loop for the first and second 

formats. 
6. A spread spectrum radio transceiver according to claim 35 

5 wherein said second carrier tracking loop comprises: 
a carrier numerically controlled oscillator (NCO); and 
carrier NCO control means for selectively operating said 

carrier NCO based upon a carrier phase of said first 
40 

carrier tracking loop to thereby facilitate switching to 
the format of the variable data. 

7. A spread spectrum radio transceiver according to claim 
5 wherein said second carrier tracking loop comprises: 

a carrier loop filter; and 
carrier loop filter control means for selectively operating 

said carrier loop filter based upon a frequency of said 
first carrier tracking loop to thereby facilitate switching 
to the format of the variable data. 

45 

8. A spread spectrum radio transceiver according to claim 50 
1 wherein said modulator further comprises means for 
partitioning data into four bit nibbles of sign ( one bit) and 
magnitude (three bits) to said at least one modified Walsh 
code function encoder. 

9. A spread spectrum radio transceiver according to claim 55 
1 wherein the modified Walsh code is a Walsh code modified 
by a modulo two addition of a fixed hexadecimal code 
thereto. 

10. A spread spectrum radio transceiver according to 
claim 1 wherein said at least one modified Walsh code 60 
function correlator comprises: 

a modified Walsh function generator; and 
a plurality of parallel connected correlators connected to 

said modified Walsh function generator. 

14. A spread spectrum radio transceiver according to 
claim 1 wherein said radio circuit comprises: 

a quadrature intermediate frequency modulator/ 
demodulator connected to said baseband processor; and 

an up/down frequency converter connected to said 
quadrature intermediate frequency modulator/ 
demodulator. 

15. A spread spectrum radio transceiver according to 
claim 14 wherein said radio circuit further comprises: 

a low noise amplifier having an output connected to an 
input of said up/down converter; and 

a radio frequency power amplifier having an input con
nected to an output of said up/down converter. 

16. A spread spectrum radio transceiver according to 
claim 15 further comprising: 

an antenna; and 
an antenna switch for switching said antenna between the 

output of said radio frequency power amplifier and the 
input of said low noise amplifier. 

17. A baseband processor for a spread spectrum radio 
transceiver, said baseband processor comprising: 

a demodulator for spread spectrum phase shift keying 
(PSK) demodulating; 

at least one analog-to-digital (AID) converter having an 
output connected to said demodulator and an input 
AC-coupled to receive information; 

said demodulator comprising at least one predetermined 
orthogonal code function correlator for decoding infor
mation according to a predetermined orthogonal code 
reducing an average DC signal component to thereby 
increase AC-coupling to said at least one AID con-
verter; and 

a modulator for spread spectrum PSK modulating infor
mation for transmission, said modulator comprising at 
least one predetermined orthogonal code function 
encoder for encoding information according to the 
predetermined orthogonal code. 

18. A baseband processor according to claim 17 wherein 
said modulator comprises means for operating in one of first 
format defined by bi-phase PSK (BPSK) modulation at a 
first data rate and a second format defined by quadrature 
PSK (QPSK) modulation at a second data rate; and wherein 
said demodulator comprises means for operating in one of 
the first and second formats. 

19. A baseband processor according to claim 18 wherein 
said modulator comprises header modulator means for 
modulating data packets to include a header at a third format 
defined by a predetermined modulation at a third data rate 
and variable data in one of the first and second formats; and 
wherein said demodulator comprises header demodulator 
means for demodulating data packets by demodulating the 

11. A spread spectrum radio transceiver according to 
claim 1 wherein said modulator comprises spreading means 
for spreading each data bit using a pseudorandom (PN) 

65 header at the third format and for switching to the respective 
one of the first and second formats of the variable data after 
the header. 
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20. A baseband processor according to claim 19 wherein 
the predetermined modulation of the third format is differ
ential BPSK (DBPSK), and wherein the third data rate is 
lower than the first and second data rates. 

21. A baseband processor according to claim 19 wherein 5 

said demodulator further comprises: 
a first carrier tracking loop for the third format; and 
a second carrier tracking loop for the first and second 

formats. 
22. A baseband processor according to claim 21 wherein 10 

said second carrier tracking loop comprises: 
a carrier numerically controlled oscillator (NCO); and 
carrier NCO control means for selectively operating said 

carrier NCO based upon a carrier phase of said first 
15 

carrier tracking loop to thereby facilitate switching to 
the format of the variable data. 

12 
a demodulator for spread spectrum PSK demodulating 

received information, said demodulator comprising 
at least one correlator for decoding received 

information, 
means for operating m one of the first and second 

formats, 
header demodulator means for demodulating data 

packets by demodulating the header at the third 
format and for switching to the respective one of the 
first and second formats of the variable data after the 
header, 

a first carrier tracking loop for the third format, and 
a second carrier tracking loop for the first and second 

formats. 
31. A baseband processor according to claim 30 wherein 

the predetermined modulation of the third format is differ
ential BPSK (DBPSK), and wherein the third data rate is 
lower than the first and second data rates. 

23. A baseband processor according to claim 21 wherein 
said second carrier tracking loop comprises: 

a carrier loop filter; and 
carrier loop filter control means for selectively operating 

said carrier loop filter based upon a frequency of said 
first carrier tracking loop to thereby facilitate switching 

32. A baseband processor according to claim 30 wherein 
20 said second carrier tracking loop comprises: 

to the format of the variable data. 
24. A baseband processor according to claim 17 wherein 25 

said modulator further comprises means for partitioning data 
into four bit nibbles of sign ( one bit) and magnitude ( three 
bits) to said at least one predetermined orthogonal code 
function encoder. 

25. A baseband processor according to claim 17 wherein 30 
the predetermined orthogonal code is a Walsh code modified 
by a modulo two addition of a fixed hexadecimal code 
thereto. 

26. A baseband processor according to claim 17 wherein 
the predetermined orthogonal code is a bi-orthogonal code. 35 

27. A baseband processor according to claim 17 wherein 
said at least one predetermined orthogonal code function 
correlator comprises: 

a predetermined orthogonal code function generator; and 
a plurality of parallel connected correlators connected to 40 

said predetermined orthogonal code function generator. 
28. A baseband processor according to claim 17 wherein 

said modulator comprises spreading means for spreading 
each data bit using a pseudorandom (PN) sequence at a 
predetermined chip rate and preamble modulating means for 45 

generating a preamble; and wherein said demodulator com
prises preamble demodulator means for demodulating the 
preamble for achieving initial PN sequence synchronization. 

29. A baseband processor according to claim 17 wherein 
said modulator comprises a scrambler; and wherein said 50 

demodulator comprises a descrambler. 
30. A baseband processor for a spread spectrum radio 

transceiver, said baseband processor comprising: 
a modulator for spread spectrum phase shift keying (PSK) 

modulating information for transmission, said modula- 55 

tor comprising 

a carrier numerically controlled oscillator (NCO); and 

carrier NCO control means for selectively operating said 
carrier NCO based upon a carrier phase of said first 
carrier tracking loop to thereby facilitate switching to 
the format of the variable data. 

33. A baseband processor according to claim 30 wherein 
said second carrier tracking loop comprises: 

a carrier loop filter; and 

carrier loop filter control means for selectively operating 
said carrier loop filter based upon a frequency of said 
first carrier tracking loop to thereby facilitate switching 
to the format of the variable data. 

34. A baseband processor according to claim 30 wherein 
said modulator comprises spreading means for spreading 
each data bit using a pseudorandom (PN) sequence at a 
predetermined chip rate and preamble modulating means for 
generating a preamble; and wherein said demodulator com
prises preamble demodulator means for demodulating the 
preamble for achieving initial PN sequence synchronization. 

35. A baseband processor according to claim 30 wherein 
said modulator comprises a scrambler; and wherein said 
demodulator comprises a descrambler. 

36. A modulator for a spread spectrum radio transceiver, 
said modulator comprising: 

modulator means for spread spectrum phase shift keying 
(PSK) modulating information for transmission, said 
modulator means comprising at least one predeter
mined orthogonal code function encoder for encoding 
information according to a predetermined orthogonal 
code for reducing an average DC signal component. 

37. A modulator according to claim 36 wherein said 
modulator means comprises means for operating in one of 
first format defined by bi-phase PSK (BPSK) modulation at 
a first data rate and a second format defined by quadrature 
PSK (QPSK) modulation at a second data rate. 

at least one encoder for encoding information for 
transmission, 

means for operating in one of a first format defined by 
bi-phase PSK (BPSK) modulation at a first data rate 
and a second format defined by quadrature PSK 
(QPSK) modulation at a second data rate, 

header modulator means for modulating data packets to 
include a header at a third format defined by a 
predetermined modulation at a third data rate and 
variable data in one of the first and second formats; 
and 

38. A modulator according to claim 37 wherein said 
modulator means comprises header modulator means for 
modulating data packets to include a header at a third format 

60 defined by a predetermined modulation at a third data rate 
and variable data in one of the first and second formats. 

39. A modulator according to claim 38 wherein the 
predetermined modulation of the third format is differential 
BPSK (DBPSK), and wherein the third data rate is lower 

65 than the first and second data rates. 
40. A modulator according to claim 36 wherein said 

modulator means further comprises means for partitioning 
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data into four bit nibbles of sign ( one bit) and magnitude 
(three bits) to said at least one predetermined orthogonal 
code function encoder, and wherein the predetermined 
orthogonal code is a Walsh code modified by a modulo two 
addition of a fixed hexadecimal code thereto. 

41. A modulator according to claim 36 wherein said at 
least one predetermined orthogonal code function correlator 
comprises: 

a predetermined orthogonal code function generator; and 

a plurality of parallel connected correlators connected to 
said predetermined orthogonal code function generator. 

42. A modulator according to claim 36 wherein the 
predetermined orthogonal code is a Walsh code modified by 
a modulo two addition of a fixed hexadecimal code thereto. 

5 

14 
carrier loop filter control means for selectively operating 

said carrier loop filter based upon a frequency of said 
first carrier tracking loop to thereby facilitate switching 
to the format of the variable data. 

51. A demodulator according to claim 44 further com
prising means for partitioning data into four bit nibbles of 
sign (one bit) and magnitude (three bits). 

52. A demodulator according to claim 44 wherein the 
predetermined orthogonal code is a Walsh code modified by 

10 
a modulo two addition of a fixed hexadecimal code thereto. 

53. A demodulator according to claim 44 wherein the 
predetermined orthogonal code is a bi-orthogonal code. 

54. A demodulator according to claim 44 wherein said at 
least one predetermined orthogonal code function correlator 
comprises: 

43. A modulator according to claim 36 wherein the 15 

predetermined orthogonal code is a bi-orthogonal code. 
a predetermined orthogonal code function generator; and 
a plurality of parallel connected correlators connected to 

said predetermined orthogonal code function generator. 
55. A method for baseband processor for spread spectrum 

radio communication, the method comprising the steps of: 

44. A demodulator for a spread spectrum radio 
transceiver, said demodulator comprising: 

demodulator means for spread spectrum phase shift key-
20 

ing (PSK) demodulating information received from 
said radio circuit, said demodulator means comprising 

spread spectrum phase shift keying (PSK) modulating 
information for transmission while encoding the infor
mation according to the predetermined orthogonal code 
for reducing an average DC signal component; and 

at least one predetermined orthogonal code function 
correlator for decoding information according to a 
predetermined orthogonal code reducing an average 

25 
DC signal component. 

spread spectrum PSK demodulating received information 
by decoding the received information according to the 
predetermined orthogonal code. 45. A demodulator according to claim 44 wherein said 

demodulator means comprises means for operating in one of 
first format defined by bi-phase PSK (BPSK) modulation at 
a first data rate and a second format defined by quadrature 
PSK (QPSK) modulation at a second data rate. 

46. A demodulator according to claim 45 wherein said 
demodulator means comprises header demodulator means 
for demodulating data packets including a header in a third 
format defined by a predetermined modulation at a third data 
rate and variable data in one of the first and second formats, 
and for switching to the respective one of the first and 
second formats of the variable data after the header. 

56. A method according to claim 55 further comprising 
the step of AC-coupling received information for spread 
spectrum PSK demodulating so that the reduced average DC 

30 signal component in combination with the AC-coupling 
enhances overall performance. 

57. A method according to claim 55 further comprising 
the steps of modulating and demodulating in one of first 
format defined by bi-phase PSK (BPSK) modulation at a 

35 first data rate and a second format defined by quadrature 
PSK (QPSK) modulation at a second data rate. 

47. A demodulator according to claim 46 wherein the 
predetermined modulation of the third format is differential 

40 
BPSK (DBPSK), and wherein the third data rate is lower 
than the first and second data rates. 

58. A method according to claim 57 further comprising 
the steps of: 

modulating data packets to include a header at a third 
format defined by a predetermined modulation at a 
third data rate and variable data in one of the first and 
second formats; and 48. A demodulator according to claim 46 wherein said 

demodulator means further comprises: 

a first carrier tracking loop for the third format; and 

a second carrier tracking loop for the first and second 
formats. 

49. A demodulator according to claim 48 wherein said 
second carrier tracking loop comprises: 

a carrier numerically controlled oscillator (NCO); and 

carrier NCO control means for selectively operating said 
carrier NCO based upon a carrier phase of said first 
carrier tracking loop to thereby facilitate switching to 
the format of the variable data. 

50. A demodulator according to claim 48 wherein said 
second carrier tracking loop comprises: 

a carrier loop filter; and 

45 

demodulating data packets by demodulating the header at 
the third format and for switching to the respective one 
of the first and second formats of the variable data after 
the header. 

59. A method according to claim 58 wherein the prede
termined modulation of the third format is differential BPSK 

50 
(DBPSK), and wherein the third data rate is lower than the 
first and second data rates. 

60. A method according to claim 55 wherein the prede
termined orthogonal code is a Walsh code modified by a 
modulo two addition of a fixed hexadecimal code thereto. 

55 
61. A method according to claim 55 wherein the prede-

termined orthogonal code is a bi-orthogonal code. 

* * * * * 
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1 

METHOD AND APPARATUS FOR 
REDUCING SIGNAL PROCESSING 

REQUIREMENTS FOR TRANSMITTING 
PACKET-BASED DATA WITH A MODEM 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to the reduction of the 
required amount of signal processing in a modulator/ 
demodulator (modem) which is transferring packet-based 
data or other information which is intermittent in nature on 
a communication channel. 

2. Related Art 

Modern data networks commonly use complex digital 
signal processing (DSP) devices called modems to transport 
data over communication channels. Data is typically trans
ported via an analog transmission signal which is represen
tative of a synchronous, constant rate bit stream. This form 
of communication channel is suitable for the transmission of 
real-time information such as voice or video. However, it is 
increasingly common to use modems for the transmission of 
packet-based information. For example, packet-based infor
mation is used to access the Internet and the World Wide 
Web. However, packet-based information is typically bursty 
in nature, with an average data rate which is often much less 
than the available peak data transfer rate of the communi
cation channel. 

FIG. 1 is a block diagram of a transmitter circuit 100 of 

2 
filtered sample stream provided by output shaper 104 is 
provided to modulator 105, which modulates a carrier signal 
by the filtered sample stream. The output of modulator 105 
is provided to D/Aconverter 106, which generates an analog 

5 TRANSMIT signal for transmission on the communication 
channel (i.e., telephone line). 

Transmitter circuit 100 exhibits three distinct disadvan
tages. First, because transmitter circuit 100 transmits con
stantly ( either packet data or idle information), a modem can 

10 be functionally connected to only one telephone line at any 
given time. Moreover, only a small percentage of the total 
information carrying capacity of the communication channel 
is used to transmit data, while a large percentage of this 
capacity is used to transmit idle information. Additionally, 

15 transmitter circuit 100 is unsuited to multi-drop operation on 
a single communication channel. The first disadvantage 
mentioned above is particularly deleterious where a number 
of xDSL modems are collected together in a central office to 
provide data communications to a number of remote loca-

20 tions. In this case, each remote location requires a dedicated 
xDSL modem in the central office. 

The analog TRANSMIT signal is transmitted over the 
telephone line to the telephone company central office. 
Within the central office, an analog to digital converter 

25 converts the analog TRANSMIT signal into a digital signal. 
This digital signal is multiplexed onto a digital backbone 
circuit and routed to a second central office location. The 
digital signal is demultiplexed within the second central 
office location and routed over a digital trunk to a digital 

30 server which performs additional processing on the digital 
signal. 

a conventional modem. Transmitter circuit 100 includes 
packet queue 101, framer 102, channel coding circuit 103, 
output shaper 104, modulator 105 and digital-to-analog 
(DIA) converter 106. In accordance with conventional 
modem protocols, transmitter circuit 100 transforms source 
data received by packet queue 101 into a continuous time 35 

analog transmit signal, which is provided at the output 
terminal of DIA converter 106. 

FIG. 2 is a block diagram of a receiver circuit 200 of a 
conventional modem. Receiver circuit 200 includes analog
to-digital (AID) converter 201, resampler 202, equalizer 
203, carrier recovery circuit 204, symbol decision circuit 
205, channel decoding circuit 206, framer 207, packet queue 
208, echo canceler 209, timing update circuit 210, equalizer 
update circuit 211 and carrier update circuit 212. Carrier More specifically, within transmitter circuit 100, the 

source data is grouped into packets and stored in packet 
queue 101. These packets are not synchronous with respect 
to the modem bit clock, but arrive at packet queue 101 at 
random times. Framer 102 receives the packets from packet 
queue 101, and in response, composes a continuous bit 
stream which is synchronous with respect to the modem bit 
clock. To create such a synchronous bit stream in response 

40 
recovery circuit 204 and symbol decision circuit 205 are 
sometimes referred to as a demodulator circuit. ND con
verter 201 is coupled to the telephone line to receive the 
analog signal from the telephone company central office. 
AID converter 201 samples this analog signal, thereby 

45 
converting the analog signal into a digital signal. 

to the asynchronous packets, framer 102 generates idle 
information (i.e., nulls or a marking tone) when no packets 
are available, and generates packet data when packets are 
available. The packet data and idle information are delin-

50 
eated in such a way that a receiver circuit of a modem (see, 
e.g., FIG. 2) can determine where the packet boundaries lie. 

The modem which includes receiver circuit 200 also 
includes a transmitter circuit (i.e., a near end transmitter 
circuit, not shown) which is similar to transmitter circuit 
100. During full duplex operation, this near end transmitter 
circuit may be generating a TRANSMIT signal at the same 
time that receiver circuit 200 is attempting to receive the 
analog signal from the remote ( or far end) transmitter circuit 
100. Under these conditions, receiver circuit 200 may 
receive an echo of the TRANSMIT signal. Echo canceler 

The synchronous bit stream generated by framer 102 is 
then coded by channel coding circuit 103. Channel coding 
circuit 103 is used to compensate for noise and distortion in 
the communication channel. Channel coding circuit 103 
provides redundant information ( e.g., convolutional 
encoding) to allow for error correction. Channel coding 
circuit 103 further performs a scrambling function, as well 

55 209 generates a signal which is a replica of this echo. The 
signal generated by echo canceler 209 is then subtracted 
from the output signal provided by AID converter 201. 

as mapping the coded bit stream onto symbol values. The 60 
stream of symbol values generated by channel coding circuit 
103 is provided to output shaper 104. 

Resampler 202 adjusts the raw input samples received 
from ND converter 201 to match the symbol rate of the 
transmitter circuit 100. Timing update circuit 211 extracts 
timing information which is used to control resampler 202. 
Equalizer 203 compensates for linear distortions introduced 
by the communication channel (e.g., the telephone line). 
Carrier recovery circuit 204 extracts the carrier signal from 

Output shaper 104 digitally filters the stream of symbol 
values received from channel coding circuit 103. Output 
shaper circuit 104 limits the frequency bandwidth of these 
symbol values within a predetermined range and may also 
be adjusted to help compensate for channel distortion. The 

65 the received signal and provides rough symbols ( or a soft 
symbol decision) to symbol decision circuit 205. Symbol 
decision circuit 205 quantizes the rough symbols and makes 
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3 

hard decisions as to the identity of the received symbols. 
Equalizer update circuit 211 and carrier update circuit 212 
receive the symbols provided by symbol decision circuit 
205. In response, equalizer update circuit 211 and carrier 
update circuit 212 determine quantizer error. In response to 5 

this quantizer error, equalizer update circuit 211 and carrier 
update circuit 212 adjust the coefficients used by equalizer 
203 and carrier recovery circuit 204, respectively, thereby 
improving the accuracy of subsequent hard symbol deci-

4 
receiver circuit to determine when packet data ceases to be 
transmitted on the communication channel, and the trans
mission of idle information commences. At some point after 
the receiver circuit detects the start of the idle information, 
the receiver circuit enters the standby mode. At this time, 
various elements within the receiver circuit are disabled 
and/or operated with reduced precision. In addition, an idle 
bit pattern, which is synchronous with the idle bit pattern 
generated by the associated transmitter circuit, is converted 

SlOnS. 

Channel decoding circuit 206 uses redundant information 
present in the received analog signal to correct for quantizer 
errors. Channel decoding circuit 206 typically implements a 
maximum likelihood sequence estimator (MLSE) circuit 
(such as a Viterbi decoder or other form of error correction. 
Channel decoding circuit 206 provides a decoded bit stream 
to framer 207. Finally, framer 207 decodes the bit stream 
into packet data, discarding the idle information, and loading 
the packets of data into packet queue 208. 

10 to a plurality of expected idle symbols. The expected idle 
symbols are then compared with a plurality of soft symbols 
which are generated by the receiver circuit in response to the 
analog signal using reduced processing within the receiver 
circuit. The receiver circuit remains in the standby mode as 

15 long as the expected idle symbols match the soft symbols. 

The receiver circuit can further store a most recent history 
of the analog signal in a buffer. After the standby mode is 
exited, this buffer can be accessed, thereby enabling the 
receiver circuit to reprocess the most recent history of the 

20 analog signal. This helps ensure that no packet information 
is lost due to the inherent delay in detecting the presence of 
packet information. 

The operation of receiver circuit 200 is significantly more 
complex than the operation of transmitter circuit 100. Sub
stantial signal processing is performed by receiver circuit 
200, typically many hundreds or thousands of operations per 
symbol processed. Much of the signal processing is concen
trated in equalizer 203, echo canceler 209, and channel 25 

decoding circuit 206. A significant percentage of this signal 
processing is dedicated to the processing of the idle infor
mation generated by transmitter circuit 100. 

In accordance with another aspect of the present 
invention, the receiver circuit can monitor the quality of the 
analog signal on the communication channel and reduce the 
amount of processing performed by the receiver circuit if the 
channel quality exceeds a predetermined level. This further 
reduces the processing requirements of the receiver circuit. 

It would therefore be desirable to have a modem system 
which is capable of utilizing a greater percentage of the 
information carrying capacity of the telephone line to trans-

30 
In accordance with another embodiment of the invention, 

a burst mode protocol is provided for operating a modem on 
a telephone line. The burst mode protocol involves modu
lating packets of digital information by a transmitter circuit 
of the modem, wherein the packets of digital information are 

fer packet based data. It would also be desirable to have a 
modem system which minimizes the signal processing 
which must be dedicated to the processing of idle symbols. 
It would further be desirable to have a modem system which 
enables a common modem to be functionally connected to a 
plurality of telephone lines at the same time. It would further 

35 
converted into analog signal bursts of discrete duration. 
These analog signal bursts are transmitted from the trans
mitter circuit to the telephone line. However, no signal is 
provided from the transmitter circuit to the telephone line 
between the analog signal bursts. In one embodiment, a be desirable to have a modem system which enables a 

common telephone line to be used with a plurality of 
modems in a multi-drop configuration. 

SUMMARY 

40 
non-idle state signal is appended to the beginning of the 
analog signal bursts by the transmitter circuit, thereby sig
nalling the presence of the analog signal bursts. 

Accordingly, the present invention provides a method for 
operating a modem on a communication channel which 
includes the following steps. A receiver circuit of the modem 

A receiver circuit of the modem monitors the telephone 
line to detect the presence and absence of the analog signal 

45 bursts. This monitoring step is performed by a non-idle 
detector within the receiver circuit. When the non-idle 

is coupled to receive a continuous analog signal which is 
transmitted on the communication channel. This continuous 
analog signal includes both packet information and idle 
information. The receiver circuit monitors the analog signal 50 
to detect the presence of the idle information. Upon detect
ing the presence of the idle information, the receiver enters 
a standby mode. In the standby mode, the amount of 
processing performed by the receiver circuit is reduced. 

detector detects the presence of the analog signal bursts on 
the telephone line, the non-idle detector causes the receiver 
circuit to demodulate the analog signal bursts using full 
processing capabilities of the receiver circuit. However, 
when the non-idle detector detects the absence of the analog 
signal bursts on the telephone line, the non-idle detector 
disables the demodulating function of the receiver circuit. 
This greatly reduces the processing requirements of the 

55 receiver circuit when there are no analog signal bursts 
present on the telephone line. 

The reduction of the amount of processing performed by 
the receiver circuit can be achieved by disabling and/or 
reducing the processing precision of selected elements 
within the receiver circuit. For example, a symbol decision 
circuit, a channel decoder and a framer within the receiver 
circuit can be disabled during the standby mode in one 60 

embodiment of the invention. Moreover, the processing 
precision of other elements, such as an echo canceler, update 
circuits and an equalizer can be reduced when the receiver 
circuit is in the standby mode. 

To detect the presence of the idle information, the receiver 65 

circuit fully demodulates the analog signal to provide a 
digital bit stream. This digital bit stream is processed by the 

In one embodiment, the non-idle detector determines the 
presence and absence of the analog signal bursts on the 
telephone line by monitoring the telephone line for the 
presence and absence of carrier energy. Alternatively, the 
non-idle detector can monitor the telephone line for the 
presence and absence of a non-idle state signal provided by 
the transmitter circuit. 

In accordance with the burst mode protocol, there are 
certain periods during which the transmitter circuit is not 
transmitting any signals. During these periods, the echo 
canceler of the associated local receiver circuit can be 
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disabled, since there will be no echo signal to cancel during 
these periods. This further reduces the processing require
ments of the receiver circuit. 

6 
processing (DSP) resource. This common DSP resource 
modulates digital data packets from different sources. The 
multi-line network access circuit then de-multiplexes the 
modulated digital data packets onto telephone lines corre-In accordance with another aspect of the present 

invention, the receiver circuit can monitor the quality of the 
analog signal bursts on the telephone line and reduce the 
amount of processing performed by the receiver circuit if the 
line quality exceeds a predetermined level. This further 
reduces the processing requirements of the receiver circuit. 

5 sponding to the destination addresses. In one variation, a 
common idle generator within the multi-line network access 
circuit is used to generate common idle information for each 
of the telephone lines. In another variation, a non-idle state 
signal generator within the multi-line network access circuit 

10 is used to generate non-idle state signalling for each of the 
telephone lines. 

In accordance with another embodiment of the present 
invention, a plurality of remote transmitter circuits, which 
are coupled to separate telephone lines, generate analog 
signal bursts in accordance with the burst mode protocol. 
The separate telephone lines are connected together at a 
central location where the analog signal bursts are multi- 15 

plexed to a number of receiver circuits. A non-idle detector 
is coupled to receive the analog signal bursts from each of 
the transmitter circuits, and to detect the presence and 
absence of the analog signal bursts on the telephone lines. 
Typically, only a small number of the telephone lines will be 20 

transmitting analog signal bursts at any given time. The 
analog signal bursts are therefore multiplexed into a number 

Yet another embodiment of the present invention provides 
a method of implementing a multi-cast network access 
circuit. In accordance with this method, a digital data packet 
is transmitted from a source to the multi-cast network access 
circuit. In this embodiment, the digital data packet does not 
include idle information. The digital data packet identifies a 
plurality of destination addresses to which the digital data 
packet is to be transmitted. The digital data packet is routed 
to a digital processing resource and modulated. The modu
lated digital data packet is demultiplexed to a plurality of 
telephone lines which correspond to the destination 
addresses, thereby completing the multi-cast operation. of receiver circuits which is less than the number of tele

phone lines. That is, each receiver circuit can process analog 
signal bursts from a plurality of telephone lines. As a result, 
the number of receiver circuits required to handle informa
tion from a given number of telephone lines is advanta
geously reduced. In a particular embodiment, different sets 

The present invention will be more fully understood in 
25 view of the following detailed description taken together 

with the drawings. 

of update coefficients are enabled within the receiver 
circuits, depending upon which telephone line is currently 30 

coupled to the receiver circuit. 

The present invention also includes a method for operat
ing a plurality of modems on a single telephone line (i.e., 
multi-drop operation). This method includes the steps of (1) 

35 
modulating packets of digital information by the modems, 
wherein the packets of digital information are converted into 
analog signal bursts of discrete duration, (2) transmitting the 
analog signal bursts from the modems to the telephone line, 

BRIEF DESCRIPTION OF DRAWINGS 

FIG. 1 is a block diagram of a transmitter circuit of a 
conventional modem; 

FIG. 2 is a block diagram of a receiver circuit of a 
conventional modem; 

FIG. 3 is a block diagram of a receiver circuit of a modem 
in accordance with one embodiment of the invention; 

FIG. 4 is a block diagram of a receiver circuit of a modem 
in accordance with a burst-mode protocol of the present 
invention; 

FIG. 5 is a block diagram of a multi-line network access 
circuit which can be located in a central office in accordance 
with one embodiment of the invention; 

(3) providing no signal from the modems to the telephone 
40 

line between the analog signal bursts, and ( 4) arbitrating the 
transmitting of the analog signal bursts from the modems to 
the telephone line such that only one modem is transmitting 
analog signal bursts to the telephone line at any given time. 

In one variation of the multi-drop method, each of the 
analog signal bursts includes a preamble and a correspond
ing main body. Each preamble is transmitted in accordance 
with a predetermined first modem protocol. However, the 
main bodies can be transmitted in accordance with different 
modem protocols which are different than the first modem 50 
protocol. For example, the different modem protocols may 
implement different data rates, modulation formats and/or 
protocol versions. The modem protocol associated with each 

FIG. 6 is a schematic diagram of packet data received on 
the multiple lines of the multi-line network access circuit of 

45 FIG. 5 in accordance with one embodiment of the invention; 

of the main bodies is identified by information included in 
the corresponding preamble. This variation enables devices 55 
having different operating capabilities ( e.g., personal com
puters and smart appliances) to be operably coupled to the 
same telephone line in a multi-drop configuration. 

The present invention further includes a method for 
implementing a multi-line network access circuit. In this 60 

embodiment, digital data packets are transmitted from a 
plurality of sources (e.g., ISPs) to a multi-line network 
circuit. The digital data packets do not include idle infor
mation. The multi-line network access circuit identifies the 
telephone lines associated with the digital data packets using 65 

a destination address monitor. Digital data packets from 
different sources are multiplexed to a common digital signal 

FIG. 7 is a schematic diagram of a multi-drop configu
ration which includes modems in a subscriber's residence 
and a modem in the telephone company central office; 

FIG. 8 is a schematic representation of packet information 
which is transmitted by transmitter circuits in accordance 
with the burst-mode protocol of the present embodiment; 

FIG. 9 is a block diagram of a multi-line network access 
circuit in accordance with another embodiment of the 
present invention; and 

FIG. 10 is a schematic diagram of packet information 
received by and transmitted from the multi-line network 
access circuit of FIG. 9. 

DETAILED DESCRIPTION 

FIG. 3 is a block diagram of a receiver circuit 300 of a 
modem in accordance with one embodiment of the present 
invention. Receiver circuit 300 includes ND converter 301, 
resampler 302, equalizer 303, carrier recovery circuit 304, 
symbol decision circuit 305, channel decoder 306, framer/ 
idle detector 307, sample buffer 308, echo canceler 309, 
timing update circuit 310, equalizer update circuit 311, 
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equalizer update circuit 311 based on quantization errors 
measured at the output of the symbol decision circuit 305. 

Equalizer 303 provides a stream of equalized digital 
samples to carrier recovery circuit 304. Carrier recovery 

5 circuit 304 is a conventional element which extracts the 
carrier signal from the equalized digital samples and, for 
each digital sample, provides a soft decision (i.e., a best 
estimate) concerning the identity of the corresponding sym
bol. The symbols achieved by the soft decision are herein-

carrier update circuit 312, idle generator 314, idle symbol 
predictor 316, comparator circuit 317, packet queue 318 and 
summing node 319. In combination, carrier recovery circuit 
304 and symbol decision circuit 305 form a demodulator. In 
the described embodiment, ND converter 301 is imple
mented by a coder/decoder (codec) chip, while the remain
ing elements of receiver circuit 300 are implemented by a 
digital signal processor (DSP). In other embodiments, the 
elements of receiver circuit 300 can be implemented by 
other means, such as a general purpose processor. Receiver 
circuit 300 is coupled to receive an analog RECEIVE signal 
from communication channel 321, which in the described 
embodiment, is a telephone line. It is understood that other 
communication channels, such as twisted pair other than a 
telephone line, wireless, coaxial cable, infrared or optical, 15 

can be used in other embodiments. 

10 after referred to as soft symbols. The soft symbols are 
transmitted to symbol decision circuit 305. 

In the described embodiment, the RECEIVE signal 
received on communication channel 321 is an analog signal 
in accordance with a conventional modem protocol, such as 
xDSL or a voice band modem protocol. For example, this 20 

analog RECEIVE signal could originate from transmitter 
circuit 100 (FIG. 1) in the manner previously described. 
Thus, the analog RECEIVE signal received on communi
cation channel 321 includes modulated packet data as well 
as idle information which is interleaved with the packet data. 25 

ND converter 301 samples the analog RECEIVE signal, 
thereby converting the analog RECEIVE signal into a digital 
signal. This digital signal is provided to a positive input 
terminal of summing node 319. Echo canceler 309 uses the 
local transmit signal to adaptively predict the echo signal on 30 

communication channel 321. As previously described, an 
echo of the local transmit signal may be present if the 
modem which includes receiver circuit 300 is operating in 
full duplex mode. Echo canceler 309 applies the predicted 

35 echo signal to the negative input terminal of summing node 
319, thereby canceling the echo signal from the digital 
signal. 

The digital signal output by summing node 319 is pro
vided to a conventional resampler 302. Resampler 302 

40 
interpolates this digital signal to generate samples which 
match the symbol rate of the transmitter circuit. Timing 
update circuit 310 monitors the digital signal provided by 
summing node 319. Timing update circuit 310 is a conven
tional element which runs a control loop to extract symbol 

45 
timing information from this digital signal. This symbol 
timing information is provided to resampler 302, thereby 
enabling resampler 302 to control the sampling process as 
necessary. 

Symbol decision circuit 305 is a conventional circuit 
which quantizes the soft symbols provided by carrier recov
ery circuit 304, thereby making a hard decision as to the 
identity of the received symbols. The symbols achieved by 
the hard decision are hereinafter referred to as hard symbols. 
The hard symbols are fed back to equalizer update circuit 
311 and carrier update circuit 312. In response, equalizer 
update circuit 311 and carrier update circuit 312 determine 
quantizer error. In response to the quantizer error, equalizer 
update circuit 311 and carrier update circuit 312 adjust the 
processing coefficients used by equalizer 303 and carrier 
recovery circuit 304, respectively, thereby improving the 
accuracy of the hard decisions made by symbol decision 
circuit 305. 

The hard symbols generated by symbol decision circuit 
305 are also provided to conventional channel decoding 
circuit 306. Channel decoding circuit 306 uses redundant 
information in present in the RECEIVE signal to correct for 
quantizer errors. Channel decoding circuit 306 typically 
implements a maximum likelihood sequence estimator 
(MLSE) circuit such as a Viterbi decoder or some other form 
of error correction. Channel decoding circuit 306 provides a 
decoded bit stream to framer/idle detector 307. 

Framer/idle detector 307 monitors the digital bit stream to 
determine if the digital bit stream is representative of an idle 
bit pattern. When the digital bit stream is representative of 
an idle bit pattern, the digital bit stream is said to represent 
an IDLE state. When the digital bit stream is not represen
tative of an idle bit pattern (i.e., the digital bit stream is 
representative of packet data), the digital bit stream is said 
to represent a DATA state. To decrease the chance of falsely 
detecting the presence of an idle bit pattern, the determina
tion can be postponed until several successive symbols of 
the idle bit pattern have been detected by framer/idle detec
tor 307. 

If framer/idle detector 307 detects that the digital bit 
stream is representative of packet data (i.e., a DATA state 

The digital signal output by summing node 319 is further 
provided to sample buffer 308. Sample buffer 308 is a 
dual-port first-in, first-out (FIFO) circular buffer which 
stores a most recent history of the digital signal provided by 
summing node 319. In the described embodiment, the infor
mation stored in sample buffer 308 is representative of a 
plurality N of the most recent symbols. In one embodiment, 
N is equal to eight, although N can be any integer value. In 
other embodiments N is much larger, having a magnitude on 
the order of hundreds or even thousands. The operation of 
sample buffer 308 is described in more detail below. 

50 exists), then framer/idle detector 307 de-asserts a control 
signal (ENTER_STANDBY) to disable idle generator cir
cuit 314. Framer/idle detector 307 also generates a digital bit 
stream which is representative of the received packet data. 
This digital bit stream is provided to packet queue 318 for 

The raw input samples are routed from resampler 302 to 
adaptive equalizer 303. Adaptive equalizer 303 is a conven
tional element which modifies the raw input samples to 
compensate for linear distortions introduced by communi
cation channel 321. To accomplish this, equalizer 303 pro
cesses the raw input samples using a plurality of equaliza
tion coefficients which are updated periodically within 

55 further processing. Framer/idle detector 307 is a conven
tional circuit element well known to those of ordinary skill 
in the art. 

If framer/idle detector 307 determines that the digital bit 
stream provided by channel decoding circuit 306 is repre-

60 sentative of an idle bit pattern (i.e., an IDLE state exists), 
then receiver circuit 200 enters a standby mode in the 
following manner. Framer/idle detector 307 does not pro
vide any output bit stream to packet queue 318. Framer/idle 
detector 307 asserts the ENTER_STANDBY signal which 

65 enables idle generator circuit 314. In response, idle genera
tor circuit 314 generates an idle bit pattern as defined by the 
applicable modem protocol. This idle bit pattern is synchro-
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nous with the pattern that receiver circuit 300 expects to 
receive from the corresponding transmitter circuit. 

The idle bit pattern generated by idle generator circuit 314 
is also provided to idle symbol predictor circuit 316. In 
response to the idle bit pattern, idle symbol predictor 316 5 

generates a sequence of expected idle symbols in accordance 
with the applicable modem protocol. Thus, the idle bit 
pattern is converted into a stream of expected idle symbols. 
Alternatively, where the stream of expected idle symbols 
repeats with a reasonable period, the stream of expected idle 10 
symbols can be pre-computed and stored in a table within 
receiver circuit 300, and accessed when framer/idle detector 
307 detects an idle bit pattern. 

10 
then the carrier tracking performed by carrier recovery 
circuit 304 may not be necessary if the target C/1 ratio is 
reduced to approximately 12 dB to provide an acceptable 
level of phase jitter. If carrier recovery circuit 304 includes 
a phase locked loop (PLL) to track a center frequency of the 
signal provided by equalizer 303, then the update rate of the 
PLL may be reduced. 

An example of the reduced processing implemented dur
ing the standby mode is described in more detail below. The 
full and reduced precision processing modes of equalizer 
303, carrier recovery circuit 304 and echo canceler 309 can 
be entered and exited in response to the ENTER_ 
STANDBY and EXIT_STANDBY control signals. 

When comparator 317 determines that a soft symbol 
provided by carrier recovery circuit 304 does not correspond 
with an expected idle symbol provided by the idle symbol 
predictor circuit 316, comparator 317 asserts the EXIT_ 
STANDBY signal. The asserted EXIT_STANDBY signal is 
also used to cause receiver circuit 300 to exit the standby 
mode. Upon exiting the standby mode, symbol decision 
circuit 305, channel decoder 306, framer/idle detector 307, 
equalizer update circuit 311 and carrier update circuit 312 
are enabled. In addition, equalizer 303, carrier recovery 
circuit 304 and echo canceler 309 are returned to their full 
processing capabilities. 

The asserted EXIT_STANDBY signal also causes the 
most recent history of the digital signal stored in sample 
buffer 308 to be provided to resampler 302. In the described 
example, sample buffer 308 initially provides the symbol 

The sequence of expected idle symbols is provided to a 
first input terminal of comparator circuit 317. The second 15 
input terminal of comparator circuit 317 is coupled to carrier 
recovery circuit 304, such that the soft symbols generated by 
carrier recovery circuit 304 are provided to the second input 
terminal of comparator circuit 317. Comparator circuit 317 
compares the expected idle symbols received from idle 20 
symbol predictor circuit 316 with the soft symbols received 
from carrier recovery circuit 304. If comparator circuit 317 
detects a match, comparator circuit 317 allows processing to 
continue in standby mode by de-asserting a control signal, 
EXIT_STANDBY. The de-asserted EXIT_STANDBY sig- 25 
nal causes receiver circuit 300 to remain in the standby 
mode. In this manner, the soft symbols provided by carrier 
recovery circuit 304 are used make the determination as to 
whether the RECEIVE signal is representative of an IDLE 
state. 30 which was received N symbols before the soft symbol which 

failed to match the expected idle symbol. Processing then 
proceeds forward from this previous sample. By reprocess
ing the most recent history of the digital signal, the prob
ability that useful data is thrown away because of failure to 

Because the soft symbols are used to determine whether 
the RECEIVE signal is representative of an IDLE state, the 
following elements of receiver circuit 300 can be disabled 
during the standby mode: symbol decision circuit 305, 
channel decoder 306, framer/idle detector 307, equalizer 
update circuit 311 and carrier update circuit 312. As a result, 
the processing requirements of receiver circuit 300 are 
greatly reduced when receiver circuit 300 operates in the 
standby mode. In the described embodiment, the symbol 
decision circuit 305, channel decoder 306, framer/idle detec- 40 

tor 307, equalizer update circuit 311 and carrier update 
circuit 312 are disabled in response to the asserted ENTER_ 
STANDBY control signal, and are enabled in response to the 
asserted EXIT_STANDBY control signal. To further reduce 
the processing requirements of receiver circuit 300 during 
the standby mode, equalizer 303, carrier recovery circuit 
304, timing update circuit 310 and echo canceler 309 can be 
operated in a reduced precision processing mode while 
receiver circuit 300 is operating in the standby mode. Even 
further reductions are possible by applying well understood 
sequence estimation concepts. That is, the quality of pro
cessing required to make the soft decision can be greatly 
relaxed during standby mode. 

More specifically, the length of echo canceler 309 can be 
significantly reduced during standby mode because the 
resulting uncompensated error will be compensated for by 
the vastly increased window of comparison implemented by 
comparator circuit 317. In addition, the frequency of updates 
within echo canceler 309 can also be reduced. The length of 
echo canceler 309 can also be reduced since distant echos 
may now be small enough to be ignored. Similarly, the 
tolerance requirements for timing update circuit 310 can be 
greatly relaxed and the length of resampler 302 can be 
shortened. In many cases, equalizer 303 can be disabled 
during standby mode. In most other cases, equalizer 303 can 
be implemented with just a few taps of a FIR filter during 
standby mode. If the carrier signal is locked to the timing, 

35 detect the end of the IDLE state is minimized. Moreover, 
reprocessing the most recent history of the digital signal 
enables the timing, carrier and equalization update circuits to 
be restored to the accuracies necessary to operate at the 
agreed upon transmission rate. 

In the foregoing example, receiver circuit 300 must pro-
cess N symbols of the most recent history of the digital 
signal two times, once at reduced processing capability and 
once at full processing capability. However, this 
re-processing enables many (typically thousands) of idle 

45 symbols to be processed at a reduced processing capability. 
The overall result is a large reduction in the overall pro
cessing requirements. 

In the foregoing manner, receiver circuit 300 is only 
required to operate at full processing capability when the 

50 RECEIVE signal transmits symbols which are representa
tive of data. In a packet based data transmission 
environment, this can greatly reduce the percentage of time 
during which receive circuit 300 must operate at full pro
cessing capability. This reduced processing load on receiver 

55 circuit 300 can allow for other processing, such as non
communication processing, to be effected by the same 
processing resource used by receiver circuit 300, or can be 
used to reduce power consumption of the processing ele
ment. In another embodiment, the reduced processing load 

60 on receiver circuit 300 can enable a single processing 
resource to perform standby idle prediction and detection for 
multiple lines. In this embodiment, the single processing 
resource signals other processing resources to schedule for 
full demodulation processing when the received signal 

65 enters the DATA state. 
One example of the reduced processing possible during 

standby mode will now be described. For example, consider 
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a quadrature amplitude modulation (QAM) modem. Assume 
that all symbols have the same probability of being trans
mitted ( although this assumption is not necessary to practice 
the present invention). Each of the symbols can be defined 

12 
processing. Therefore, the probability of falsely detecting a 
DATA state is approximately lxl0-3

, based on error prob
ability curves for QPSK modulation. The error probability 

as having a particular location ( or signal point) within a 5 

signal constellation. The signal points are separated by 
predetermined distances within the signal constellation. In 
the present embodiment, the idle symbol predictor 316 
determines the location of the next expected idle symbol. 
Idle symbol predictor 316 then defines a predicted region 10 

which laterally surrounds the location of this expected IDLE 
symbol. The predicted region has a radius, RPREDICTED· If 
the soft symbol identified by carrier recovery circuit 304 lies 
within the predicted region, then this soft symbol will be 
deemed to have been the expected IDLE symbol. Note that 15 

once the transmission of useful data symbols resumes, there 

curves for QPSX modulation can be used because QPSK 
modulation, like the described example, exhibits an Area_ 
Predicted/Area_Total ratio of ¼. Because there is a rela-
tively low probability of falsely detecting a DATA state, in 
one variation of the invention, a single detected data symbol 
causes receiver circuit 300 to transition to the DATA state. 

Moreover, if a soft symbol which is actually representa
tive of an expected idle symbol is erroneously determined to 
be located outside of the predicted region, then receiver 
circuit 300 merely exits the standby mode resumes more 
accurate processing of the RECEIVE signal. If the 
RECEIVE signal is indeed representative of an IDLE state, 
receiver circuit 300 subsequently detects the IDLE state and 

is still a chance that the initial data symbol will lie within the 
predicted region of the next expected IDLE symbol. 
However, if the entire signal constellation is considered, the 
probability of the initial data symbol lying within the 20 

predicted region of the expected idle symbols can be made 
small. As a result, the radius RPREDICTED can be made 
relatively large, while the chances of incorrectly remaining 

re-enters the standby mode. The end result is a brief deg
radation in computational efficiency. 

In the present example, 99.9% (i.e., l-(lxl0-3
)) of the 

IDLE state should be detectable. Furthermore, sequential 
estimation techniques across a set of samples can be used to 
further decrease the error in idle estimation, if necessary. 
The associated transmitter circuit can enhance detection of 
the DATA states by prefixing new packet transmissions with in the standby mode can be made relatively small. 

For example, assume that "Area_predicted" is the area of 
the predicted region (i.e., the area of the region within 
RPREDICTED of the expected IDLE symbol), and that 
"Area_total" is the area of the entire signal constellation. 
Further assuming that for normal useful data transmission 
the received symbols would be distributed uniformly over 
Area_total, then the probability of missing the transition 
from an IDLE state to a DATA state is approximately: 

P 1[ miss ]-Area_predicted/Area_total 

However, the probability of N useful data symbols tracking 
N expected IDLE symbols (where N is an integer greater 
than one) is approximately: 

P ,vi: miss ]-(Area_predicted/ Area_total)N 

Using sample buffer 308 to maintain a recent history of N 
samples minimizes the likelihood of missing transitions 
from the IDLE state to the DATA state. 

A specific example is provided below with hypothetical 
numbers. If Area_predicted/Area_total=¼ and a sequence 
of 8 symbols is considered (i.e., N=8), then, 

P ,vi: miss ]-(¼)8 -1.Sxl0-5 

Furthermore, this ratio of Area_predicted/ Area_total 
implies that the quality of processing need only be roughly 
equivalent to that of quadrature phase shift keying (QPSK). 

If receiver circuit 300 fails to detect the transition from an 
IDLE state to a DATA state within N symbols, the initial data 
packet would be lost. However, the modem protocol, such as 
V.42, or a higher level modem protocol would merely 
request retransmission of the initial data packet. The end 
result is a brief degradation in data throughput. Most net
work protocols require that packets have a minimum size, 
increasing the likelihood of detection of the initial data 
packet. 

The probability of falsely detecting that a DATA state 
exists (when an IDLE state actually exists) can be calculated 
as follows. First, assume a carrier to interference ratio (C/1) 
of 10.5 dB (with interference being defined as noise plus 
interference plus equalizer mismatch plus other forms of 
processing degradation, primarily resulting from reduced 

25 a preamble to trigger comparator 317. 
It is estimated that the previously described optimizations 

provide an order of magnitude reduction in processing 
within receiver circuit 300 during the standby mode. 

In another embodiment of the present invention, receiver 
30 circuit 300 is modified such that comparator 317 receives the 

equalized digital samples provided by equalizer circuit 303, 
rather than the soft symbols provided by carrier recovery 
circuit 304. In this embodiment, conventional differential 
processing can be performed on the equalized digital 

35 samples provided by equalizer circuit 303. This differenitial 
processing determines the actual differences between suc
cessive equalized digital samples. In this embodiment, idle 
symbol predictor 316 is modified to provide predicted 
differences between successive IDLE symbols (rather than 

40 predicted IDLE symbols). Comparator 317 then compares 
the actual differences provided by equalizer 303 with the 
predicted differences provided by idle symbol predictor 316 
to determine whether the signal received on communication 
channel 321 is representative of an IDLE state or a DATA 

45 state. 
The concept of idle detection and idle symbol prediction 

can be applied to other modulation types in addition to 
QAM. One example of an alternative modulation type is 
carrier-less amplitude and phase (CAP) modulation. Another 

50 example is pulse amplitude modulation (PAM). PAM can be 
geometrically viewed as a one dimensional constellation, 
where the 'areas' described for in QAM example convert to 
'line lengths' in PAM. 

For multi-carrier techniques such as discrete multi-tone 
55 modulation (DMT) (also known as orthogonal frequency 

division multiplexing, or OFDM), there is, as in the QAM 
example, a channel decoding stage out of which the IDLE 
state can be detected. Assuming that the remote transmitter 
circuit is a single channel and continues to transmit idle 

60 information, subsequent idle symbols at the receiver circuit 
can be predicted. 

Once the IDLE state has been detected, a standby mode 
can be entered during which only one ( or a small subset) of 
the multiple carriers is processed. If the output of this 

65 reduced processing matches properly with the expected 
continuation of the idle sequence, then the standby mode is 
maintained. Otherwise, the standby mode is exited and full 
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processing is resumed from a point far enough back in the 
input sample buffer to guarantee correct demodulation of the 
onset of useful data. 

14 
elements of receiver circuit 400 are similar to elements 
previously described in connection with receiver circuit 300 
(FIG. 3). Thus, similar elements in FIGS. 3 and 4 are labeled 
with similar reference numbers. Thus, receiver circuit 400 

5 includes ND converter 301, resampler 302, equalizer 303, 
carrier recovery circuit 304, symbol decision circuit 305, 
channel decoder 306, framer/idle detector 307, sample 
buffer 308, echo canceler 309, timing update circuit 310, 
equalizer update circuit 311, carrier update circuit 312 and 

In accordance with another embodiment of the invention, 
the quality of the communication channel 321 can be 
determined by monitoring various elements within receiver 
circuit 300. For example, error correction circuitry present in 
channel decoder 306 can be monitored to determine the 
quality of the established communication channel 321 (i.e., 
whether a large or small amount of error correction is being 
performed). Another measure of the signal quality is the 
mean of the square of the quantizer error (i.e., the difference 
between the input and the output of the symbol decision 
circuit 305). If the communication channel 321 is deter
mined to be a high quality connection, then the processing 
within receiver circuit 300 can be reduced. For example, 
equalizer 303, carrier recovery circuit 304, timing update 
circuit 310 and echo canceler 309 can be operated in a 
reduced precision processing mode when a high quality 
communication channel 321 exists. The processing per
formed by receiver circuit 300 in the reduced precision 20 

mode in accordance with this variation is approximately 50 

10 packet queue 318. In addition, receiver circuit 400 includes 
a non-idle detector circuit 401, which is coupled to receive 
the output signal provided by summing node 319. 

In the burst-mode protocol, the presence of packet data 
(i.e., an analog signal burst) is immediately preceded by a 

15 predetermined signalling on the communication channel 
(i.e., a non-idle state signal). This signalling is selected to be 
detected by non-idle detector 401 without the computational 
complexity of full demodulation. Three such signalling 
schemes are discussed below. 

First, an easily detected signal, such as a pure tone, can be 
used to signal the presence of packet data (hereinafter 
referred to as a DATA state) and the absence of packet data 
(hereinafter referred to as a NO DATA state). In the 
described example, the easily detected signal is prefixed to 
the onset of the transmission of packet data. Upon detecting 
the easily detected signal, non-idle detector 401 enables the 

to 25 percent of the processing required in the full process
ing mode. 

In a variation of this embodiment, the quality of the 
communication channel 321 can be determined using higher 25 

protocol layers, and the processing precision of receiver 
circuit 300 can be adjusted accordingly. full processing mode of receiver circuit 400, thereby causing 

receiver circuit 400 to perform full demodulation on the 
incoming RECEIVE signal. After the packet data has been 
received, non-idle detector 401 detects the absence of the 
easily detected signal (and the packet data) on the commu-

Where a given telephone line is intentionally configured 
to use reduced symbol rates or relaxed number of bits per 
symbol, as in the case where subscriber data rates are 30 

adjusted according to class of service, then processing 
within receiver circuit 300 can be reduced. nication channel, and in response, enables a reduced pro

cessing mode of receiver circuit 400. To enable the reduced 
processing mode of receiver circuit 400, non-idle detector 

In another variation, echo canceler 309 can monitor the 
coefficients which used to generate the echo signal. There 
are typically a predetermined number of coefficients used to 
generate the echo signal. If certain coefficients are small 
enough to be ignored, the number of coefficients used to 
generate the echo signal can be reduced (with the insignifi
cant coefficients being ignored). As a result, the processing 
requirements of echo canceler 309 are advantageously 
reduced. 

The previously described methods are based on modem 
formats that continuously signal on a communication 
channel, using distinguished idle symbol sequences within 
the modulation to indicate the absence (and presence) of 
data. 
Alternative Embodiments 

In accordance with another embodiment of the present 
invention, the transmitter and receiver circuits provide for 
direct support of packet traffic, as opposed to continuous bit 
streams, using low-level modem protocols. The protocol 
which facilitates this packet traffic will hereinafter be 
referred to as a burst-mode protocol. In the burst-mode 
protocol, the transmitter circuit does not transmit idle infor
mation as previously described in connection with transmit
ter circuit 100 (FIG. 1). Instead, the transmitter circuit 
transmits a predetermined non-idle state signal to indicate 
that packet data is about to be transmitted, and then transmits 
the packet data. If the transmitter circuit is not transmitting 
the predetermined non-idle state signal or packet data, the 
transmitter circuit does not transmit any signals on the 
communication channel. Stated another way, the transmitter 
circuit does not transmit idle information. The transmitter 
circuit only sends information when there is meaningful 
packet data available to be sent. 

FIG. 4 is a block diagram of a receiver circuit 400 in 
accordance with the burst-mode protocol. Many of the 

35 401 disables resampler 302, equalizer 303, carrier recovery 
circuit 304, symbol decision circuit 305, channel decoder 
306, framer/idle detector 307, echo canceler 309, timing 
update circuit 310, equalizer update circuit 311, carrier 
update circuit 312 and packet queue 318 of receiver circuit 

40 400, thereby simplifying the modem function when there is 
no packet data being received (i.e., during the NO DATA 
state). 

In a second scheme, non-idle detector 401 monitors the 
presence and absence of carrier energy within the commu-

45 nication channel to determine whether packet data is being 
received. Upon detecting carrier energy within the commu
nication channel, non-idle detector 401 enables the full 
processing mode of receiver circuit 400. When no carrier 
energy (or a minimum carrier energy) is detected within the 

50 communication channel, non-idle detector 401 enables the 
reduced processing mode of receiver circuit 400. 

In a third scheme, a sub-carrier signal is used to signal the 
presence and absence of packet data. In this embodiment, 
the sub-carrier signal is demodulated with much less com-

55 putational requirements than the packet data. One example 
of a signalling protocol which uses a sub-carrier signal is 
multi-carrier modulation (MCM) signalling. One example of 
multi-carrier modulation signalling is Discrete Multi-Tone 
(DMT) signalling. Although the receiver circuit used in 

60 connection with an MCM signalling protocol (hereinafter an 
MCM receiver circuit) is different from receiver circuit 400, 
such an MCM receiver circuit is well known in the art and 
can be adapted for use with a non-idle detector in the manner 
described below. 

65 In MCM signalling, the received analog signal consists of 
multiple sub-channels in the frequency domain. In such a 
format, one of these sub-channels is used by the associated 
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transmitter circuit to signal the presence of the DATA state. 
16 

possibility of an echo signal on communication channel 321. 
Accordingly, echo canceler 309 can be disabled when the 
local transmitter circuit is not transmitting packet 
information, thereby further reducing the processing 

A non-idle detector circuit is coupled to receive the selected 
sub-channel of the incoming MCM signal. Upon detecting 
the sub-channel signalling, the non-idle detector circuit 
causes the receiver circuit to enter into a full processing 
mode, in which the received analog signal is processed using 
the full processing capabilities of the receiver circuit. After 
the packet data has been transmitted, the sub-channel signal 

5 requirements of receiver circuit 300. 
In another embodiment, receiver circuit 400 is used in a 

telephone company central office to implement a multi-line 
network access circuit (i.e., increase the number of lines that 
can be handled by a single DSP resource). FIG. 5 is a block is de-asserted. Upon detecting the absence of the sub

channel signal, the non-idle detector enables a reduced 
processing mode within the receiver circuit. 

In the foregoing schemes, receiver circuit 400 ( or the 
MCM receiver circuit) operates with a reduced level of 
processing to monitor the communication channel to detect 
the presence of a DATA state. After a timeout period has 
expired, the communication channel can automatically be 
assigned to a call-inactive status, and the detection process
ing performed by non-idle detector 401 can be reduced. The 
associated transmitter circuit can then initiate a session by 
transmitting a non-idle state signal long enough to ensure 
that non-idle detector 401 detects the subsequent DATA 
state. Alternatively, receiver circuit 400 can periodically poll 
the other end of the communication channel (i.e., the asso
ciated transmitter circuit), and only enable non-idle detector 
401 during a window following each poll. 

10 diagram of a multi-line network access circuit 500 which 
can be located in a central office. In another embodiment, 
multi-line network access circuit 500 can be used by an 
internet service provider (ISP). Multi-line network access 
circuit 500 includes a first number N of incoming commu-

15 nication channels 401-405 (e.g., telephone lines), a corre
sponding number of AID converters 411-415 and buffers 
421-425, a switch matrix 440, a second number M of digital 
signal processing resources 431-433, a non-idle detector 
circuit 450 and DSP allocation and scheduling circuit 451. In 

20 the described embodiment, N is an integer greater than one, 
and M is an integer greater than or equal to one. In a 
particular example, N is equal to 100, while Mis equal to 10. 
The ratio of N:M is referred to as the concentration ratio. 
The larger the concentration ratio, the fewer the number of 

25 DSP resources required to support a large number of incom
ing signal lines. In the described embodiment, the concen
tration ratio is greater than 1: 1. 

Alternatively, receiver circuit 400 can periodically enable 
the non-idle detector 401 during predetermined time inter
vals which can be used by the remote transmitter circuit to 
signal the transmission of a packet. A periodic poll or some 
other timing signal would be used to maintain synchroniza- 30 

tion of these time intervals between receiver circuit 400 and 

Each of the corresponding telephone lines 401-405 is 
coupled to a corresponding subscriber (rot shown). Each 
subscriber has one or more transmitter circuits which trans
mit non-idle state signalling and packet data on the corre-
sponding line in accordance with the burst mode protocol 
previously described. Each of lines 401-405 is coupled to a 
dedicated AID converter 411-415. Each of ND converters 

the remote transmitter circuit. In the case of a multi-line 
access network access circuit (described in more detail 
below in connection with FIG. 5), the time intervals can be 
staggered across the multiple lines such that idle detection 
can be shared across those lines. In this manner, the pro
cessing requirements of the receiver circuit 400 are further 
reduced. 

35 411-415 is substantially equivalent to the previously 
described AID converter 301 (FIGS. 3 and 4). Typically, 
each of AID converters 411-415 is located within a codec 
which also includes a corresponding DIA converter (not 

In a particular embodiment, receiver circuit 400 is imple
mented in software in a subscriber's personal computer 40 

(PC). In this embodiment, the processing resources required 
to implement receiver circuit 400 are greatly reduced during 
the NO DATA state. For example, when receiver circuit 400 
demodulating a standard V.34 signal is in the full processing 
mode (i.e., during a DATA state), approximately 40 percent 45 

of a 100 MHz Pentium™ PC's computing resources may be 
consumed by the implementation of receiver circuit 400. 
However, during the reduced processing mode (i.e., during 

shown). 
Each of the AID converters 411-415 is coupled to a 

dedicated buffer circuit 421-425. Each of buffer circuits 
421-425 operates in a first in, first out manner, and stores a 
plurality of samples of the incoming signals. Buffer circuits 
421-425 are coupled to switch matrix 440. Switch matrix 
440 is controlled to provide the output signals from each of 
buffers 421-425 to non-idle detector 450. Non-idle detector 
450, which includes N non-idle detector circuits (one for 
each of lines 401-405), monitors the signals provided by 
buffer circuits 421-425. In response, non-idle detector 450 a NO DATA state), this percentage can be reduced by 

approximately one order of magnitude. 
As previously described, when no packet data is being 

received, there is a statistically significant reduction in the 
amount of processing required within receiver circuit 400. 
This reduction in processing can be used to reduce power 
consumption. 

50 determines which of the lines 401-405 are in a DATA state 
and which of the lines 401-405 are in a NO DATA state. At 
any given time, it is probable that only a few (if any) of the 
lines 401-405 will be in the DATA state. As a result, it is 
possible to multiplex the packet data on the plurality of lines 

55 401-405 into a single one of the DSP circuits 431-433. 
In accordance with another aspect of the invention, the 

quality of communication channel 321 can be determined in 
the manner previously described in connection with receiver 
circuit 300 (FIG. 3). If the quality of communication channel 
321 is determined to be relatively high, then the processing 60 

within receiver circuit 400 can be reduced in the manner 
previously described in connection with receiver circuit 300. 

In accordance with another aspect of the invention, when 
using the burst-mode protocol, the local transmitter circuit 
associated with receiver circuit 400 will not be continuously 65 

transmitting. During the periods when the local transmitter 
circuit is not transmitting local transmit data, there is no 

In the described embodiment, each of DSP circuits 
431-433 includes the following elements which were pre
viously described in connection with receiver circuits 300 
and 400 (FIGS. 3 and 4): resampler 302, equalizer 303, 
carrier recovery circuit 304, symbol decision circuit 305, 
channel decoder 306, framer/idle detector 307, sample 
buffer 308, echo canceler 309, timing update circuit 310, 
equalizer update circuit 311, carrier update circuit 312, and 
summing node 319. 

Non-idle detector 450 generates a plurality of control 
signals which are provided to DSP allocation and scheduling 
circuit 451. These control signals indicate which of the lines 
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401 and a second set of update coefficients is selected in 
view of the operating characteristics of the session estab
lished on line 404. The first set of update coefficients is 
enabled within DSP resource 431 when receiving packet 

401-405 are carrying packet data at any given time. In 
response to the control signals, DSP allocation and sched
uling circuit 451 routes the received packet data from buffers 
421-425 to DSP circuits 431-433. DSP circuits 431-433 
operate in the manner previously described in connection 
with FIGS. 3 and 4 to provide demodulated bit streams. The 
demodulated bit streams provided by DSP resources 
431-433 are routed over digital switching circuitry to an end 
destination, such as internet service provider (ISP). 

5 data on line 401, and the second set of update coefficients is 
enabled within DSP resource 431 when receiving packet 
data on line 404. The various sets of update coefficients are 
enabled by DSP allocation and scheduling circuit 451. Each 
set of update coefficients include the update coefficients 

10 
associated with timing update circuit 310, equalizer update 
circuit 311 and carrier recovery update circuit 312 within the 
DSP resource (FIGS. 3 and 4). 

The following example will further illustrate how DSP 
allocation and scheduling circuit 451 routes the received 
packet data. FIG. 6 is a schematic diagram of packet data 
received on lines 401-405. In this example, data packets 
601, 602 and 603 are simultaneously transmitted on lines 
401, 402 and 403, respectively. At this time, lines 404 and 
405 are in a NO DATA state. Non-idle detector 450 detects 
the presence of data packets 601, 602 and 603 in accordance 
with one of the previously described non-idle signalling 
schemes. Non-idle detector 450 transmits control signals to 
DSP allocation and scheduling circuit 451 indicating the 20 

presence of packet data on lines 401, 402 and 403. In 
response, DSP allocation and scheduling circuit 451 controls 
switch matrix 440 to route the output signals from lines 401, 
402 and 403 to different ones of DSP circuits 431-433. For 
example, the packet information on line 401 can be routed 

By storing the update coefficients associated with the 
various communication channels, DSP resources 431-433 
can quickly become operational upon receiving packet infor-

15 mation (because the update coefficients do not need to be 
re-established). This scheme works well because the same 
communication link, having relatively constant signal trans
mission characteristics, exists on lines 401-405 for the 
duration of each session. 

One result of the previously described multi-line network 
access circuit 500 is a reduction in the real-time digital 
signal processing requirements. In conventional systems, 
sufficient DSP resources must be dedicated to each line to 
continuously perform the full modem function. However, 

to DSP circuit 431, the packet information on line 402 can 
be routed to DSP circuit 432, and the packet information on 
line 403 can be routed to DSP circuit 433. 

25 within multi-line network access circuit 500, most of the 
DSP resources 431-433 are freed up for most of the time, 
and can be applied to other lines that have active packet 
traffic. 

Subsequently, data packets 604, 605 and 606 are received 
on lines 402, 403 and 404, respectively. Again, non-idle 30 

detector 450 detects these data packets 604-606, and 
informs DSP allocation and scheduling circuit 451. In 
response, DSP allocation and scheduling circuit 451 controls 
switch matrix 440 to route the data packets 604, 605 and 606 
to different DSP circuits 431-433. For example, data packet 35 

604 on line 402 can be routed to DSP 432, data packet 605 
on line 403 can be routed to DSP 433, and data packet 606 

Given a system designed with a certain concentration 
ratio, such as 10: 1, there is some probability that more than 
10 percent of the lines 401-405 may be receiving packet 
information at the same time. By design, this probability is 
minimized to an acceptable level, by controlling the con
centration ratio based on observed or predicted traffic inten-
sities. 

In existing systems with session-based concentration 
mechanisms (such as call-connection used in voice and 
ISDN networks), when the offered traffic load instanta
neously exceeds the available resources, communication is 

on line 404 can be routed to DSP 431. In this manner, DSP 
431 is used to process packet data from both line 401 and 
line 404 (i.e., data packets 601 and 606). 40 blocked. However, in accordance with the present invention, 

buffers 421-425 store input samples for subsequent full 
precision processing. Such buffering allows communication 
to proceed during periods of instantaneous oversubscription 

Subsequently, data packets 607 and 608 are received on 
lines 401 and 404, respectively. Again, non-idle detector 450 
detects these data packets 607-608, and informs DSP allo
cation and scheduling circuit 451. DSP allocation and sched
uling circuit 451 controls switch matrix 440 to route data 45 

packets 607 and 608 to different DSP circuits 431-433. For 
example, data packet 607 on line 401 can be routed to DSP 
431 and data packet 608 on line 404 can be routed to DSP 
432. In this manner, DSP 432 is used to process packet data 
from both line 402 and line 404 (i.e., data packets 602, 604 50 

and 608). 
DSP allocation and scheduling circuit 451 establishes and 

removes the previously described routing connections by a 
scheduling algorithm that uses information about queue 
occupancy and link activity detection to identify those lines 55 

that have data to process. 
In accordance with the foregoing description, each of DSP 

resources 431-433 is capable of processing packet informa
tion from a plurality of lines 401-405. To facilitate such 
processing, each of DSP resources 431-433 stores several 60 

sets of update coefficients. Each set of update coefficients 
corresponds with a particular communication channel estab
lished on one of line 401-405. For example, if DSP resource 
431 is processing packet data received on lines 401 and 404, 
then DSP resource stores two sets of update coefficients. A 65 

first set of update coefficients is selected in view of the 
operating characteristics of the session established on line 

with the introduction of some additional latency. As long as 
DSP resources 431-433 have sufficient capacity over the 
buffer time period to process all of the received packet 
information, no packet information will be blocked. 

In the described embodiment, input samples for each of 
lines 401-405 are stored in corresponding buffer circuits 
421-425. DSP allocation and scheduling circuit 451 imple
ments a service queue model to schedule the processing of 
the input samples within DSP resources 431-433. Buffer 
circuits 421-425 enable the smoothing of instantaneous 
packet traffic peaks, where packets arrive on many of the 
lines 401-405 coincidentally. The scheduling capability can 
be used with a Quality of Service policy mechanism to 
allocate DSP resources 431-433 to those lines 401-405 that 
require lower latency and/or lower retransmission rate. 

Additionally, this invention includes a signalling method 
from the system of DSP resources 431-433 back to each of 
the modems coupled to communication channels 401-405. 
This signalling method is used to indicate the buffer fill level 
and can be used by the remote modems to temporarily 
reduce the packet transmission rates, thereby controlling the 
oversubscription of the system. 

In accordance with another embodiment of the invention, 
the burst-mode protocol effectively enables multi-drop 
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operation. In multi-drop operation, multiple modems con
nected are connected to the same communication channel 
using time-division multiplexing. For example, in accor
dance with multi-drop operation, a subscriber can operably 
couple more than one modem to a single telephone line. FIG. 
7 is a schematic diagram of a multi-drop configuration 
which includes modems 1001-1003 in the subscriber's 
residence 1010, and modem 1004 in the telephone company 
central office 1011. Modems 1001-1004 are coupled by a 
twisted pair telephone line 1012. Each of modems 
1001-1004 include a transmitter circuit and a receiver 
circuit which operate in accordance with the previously 
described burst-mode protocol. Because the transmitter cir
cuits in modems 1001-1004 do not generate IDLE symbols 
in accordance with the burst-mode protocol, these transmit
ter circuits do not introduce any traffic onto telephone line 
1012 during the time that the transmitter circuits of modems 
1001-1004 are not transmitting packets. As a result, any of 
the transmitter circuits of modems 1001-1004 can establish 
a session on telephone line 1012 as follows. 

20 
nature of the packet 700. For example, preamble 701 can 
include information which identifies: (1) a version or type 
field for the preamble, (2) packet source and destination 
addresses, (3) the line code (i.e., the modem protocol being 

5 used), ( 4) the data rate, (5) error control parameters, (6) 
packet length and (7) a timing value for the expected 
reception slot of a subsequent packet. 

The receiver circuits of the modems 1002-1004 coupled 
to the telephone line 1012 detect the information present in 

10 the preamble 701 and establish synchronization at the begin
ning of the packet 700. In the described embodiment, all 
preambles are transmitted at a relatively low, common 
transmission rate. The preamble 701 contains information 
which identifies the data rate of the main body 702 of the 

15 packet. For example, the preamble 701 may indicate that the 
main body 702 of the packet 700 includes data which is 
being transmitted at a higher data rate. The transmitter 
circuit of modem 1001 then transmits the main body 702 of 
the packet 700 at this higher rate. The receiver circuit 

20 identified by the destination address of preamble 701 
receives the main body 702 of the packet 700 at the rate 
identified in the preamble 701. 

First, the transmitter circuits coupled to the common line 
1012 can transmit packets whenever necessary. However, 
this may introduce collisions between packet information 
sent by the transmitter circuits. A better solution is to use a 
carrier sense multiple access (CSMA) scheme, where each 
transmitter circuit listens to the communication channel 
prior to sending packet information. A common extension to 
CSMA is CSMNCD in which transmissions are immedi
ately terminated if collisions are detected. Such CSMA 
schemes are commonly used in the ethernet field. These 30 

CSMAschemes enable effective communication between all 

Returning to FIG. 8, packet 710 is representative of a 
packet sent by a second transmitter circuit. In the described 

25 example, packet 710 is transmitted by modem 1004 in the 
central office 1011 to one or more of the modems 1001-1003 
in the subscriber's residence 1010. Packet 710 includes 
preamble 711 and main body 712. Preamble 711 includes 
information which is transmitted at the same rate as the 
information of preamble 701. However, preamble 711 indi
cates that the main body 712 is transmitted at a second data 
rate, which is different from the data rate of the main body 
702 of packet 700. 

modems connected to a single telephone twisted pair wire 
(e.g., line 401), including a plurality of modems in the 
subscriber's home (or business) and a modem in the tele
phone company central office (e.g., the modem which 
includes DSP resource 431). 

Because the receiver circuits are informed of these dif-
35 ferent data rates prior to receiving main body 702 and main 

body 712, the receiver circuits are able to adjust for these 
different data rates. More specifically, preamble 711 can be 
used to select a different set of update coefficients for use 

An alternative to the contention based protocols described 
above are a class of schemes commonly referred to as 
reservation based protocols. Applying these well known 
techniques, multiple modems would use a separate arbitra- 40 

tion channel to decide which modem gains access to the 
channel. 

within the receiver circuit to process main body 712. 
The previously described rate adaptive protocol allows 

both simple devices (which communicate at a relatively low 
speed) and complex devices (which communicate at a 
relatively high speed) to be operably coupled to a single 
telephone line at the same time. For example, modem 1001 

In an alternative embodiment, multi-drop access is pro
vided by implementing well known time division multiple 
access (TDMA) techniques in which every transmitter cir
cuit is assigned a fixed time slot during which to transmit 
packet information. The advantage of this scheme is ease of 
implementation. 

In yet other embodiments, multi-drop access is provided 
by implementing conventional frequency division multiple 
access (FDMA) schemes, code division multiple access 
(CDMA) arbitration schemes, or data sense multiple access 
(DSMA) schemes. 

In accordance with another aspect of the present 
invention, the burst-mode protocol enables multiple trans
mitter circuits to transfer data at different rates in a rate 
adaptive manner. FIG. 8 is a schematic representation of 
packet information which is transmitted by transmitter cir
cuits in accordance with the burst-mode protocol of the 
present embodiment. In the described example, it is assumed 
that packet 700 is transmitted by the transmitter circuit of 
modem 1001. This packet 700 can be transmitted to any one 
or more of the other modems 1002-1004. Packet 700 
includes a preamble 701 and a main body 702. Packet 700 
is transmitted using a gated modulation or gated carrier 
signal. Preamble 701, which is approximately 20 to 100 
symbols in length, includes information identifying the 

45 can be located in a personal computer, while modem 1002 
can be located in a "smart toaster" or similar appliance. 

The previously described rate adaptive protocol allows a 
multi-line network access circuit to take advantage of 
reduced processing required for receiving packets that have 

50 a lower data rate in their main body. For example, an 
operator may offer subscribers lower rates in exchange for 
limiting packet traffic to lower data rates during certain times 
or under certain classes of service. 

When the preamble in a burst-mode packet includes the 
55 destination address of the packet, the receiver circuits can 

monitor the destination address of the packet, and in 
response, filter packets which do not need to be 
demodulated, thereby reducing the processing requirements 
of the receiver circuits. In addition, when the preamble in a 

60 burst-mode packet includes a source address of the packet, 
the receiver circuit can recall appropriate stored configura
tion parameters to speed the acquisition/demodulation of the 
packet. 

As previously described, the preamble can also contain 
65 error control information that will be used by the main body 

of the packet. Using this scheme, the same modem can 
accommodate both "expensive" error control schemes such 
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as might be required for video applications, as well as 
"inexpensive" error control schemes which might be used 
for traditional packet traffic. Another portion of the error 
control information can be used to "request an acknowl
edgement" from the receiver circuit. If the received packet 
is acceptable, then the receiver circuit will cause an 
acknowledge (ack) signal to be transmitted to the modem 
residing at the source address. If the received packet is not 
acceptable, then the receiver circuit will cause a no acknowl
edge (nack) signal to be transmitted to the modem residing 
at the source address. 

FIG. 9 is a block diagram of a multi-line network access 
circuit 800 in accordance with another embodiment of the 
present invention. In general, multi-line network access 
circuit 800 facilitates the transmission of packet information 
from a source which generates digital packet information 
(e.g., an internet service provider) to a subscriber's modem 
which operates in response to a conventional modem pro
tocol (i.e., packet data interleaved with idle information). 
Multi-line network access circuit 800 includes DIA convert
ers 511-515, switch matrix 530, DSP resources 531-533, 
common idle generator 535, input packet processor 540, 
DSP allocation and scheduling circuit 541, multiplexer 550 
and buffer circuits 561-563. 

Multiplexer 550 is coupled to a plurality of internet 
service providers (ISPs) 551-553 through buffer circuits 
561-563. The present invention is not limited to ISPs, but 
can be extended to any source which transmits digital packet 
data. Moreover, although three ISPs 551-553 are illustrated, 
it is understood that many other sources can be coupled to 
multiplexer 550. 

22 
In addition, DSP allocation and scheduling circuit 541 

controls switch matrix 530 as follows. Assume that the data 
packet 901 transmitted by ISP 551 is intended for a sub
scriber connected to telephone line 504 and that data packet 

5 902 is intended for a subscriber connected to telephone line 
501. In this case, switch matrix 530 is controlled to couple 
DSP resource 531 to DIA converter 514. In addition, switch 
matrix 530 is controlled to couple DSP resource 532 to DIA 
converter 511. At the same time, switch matrix 530 is 

10 
controlled to couple the remaining active DIA converters 
512, 513 and 515 to common idle generator 535. Common 
idle generator 535 generates a stream of idle information in 
accordance with a conventional modem protocol. In one 
embodiment, common idle generator 535 generates the 
stream of idle information in the manner previously 

15 described in connection with idle generator 314 and idle 
symbol predictor 316 (FIG. 4). In another embodiment, 
where the stream of expected idle information repeats with 
a reasonable period, the stream of expected idle information 
can be pre-computed and stored in a buffer memory within 

20 common idle generator 535. This buffer memory is then 
accessed when common idle generator 535 is to generate the 
common idle signal. 

As a result, data packet 902 is transmitted on telephone 
line 501, data packet 901 is transmitted on telephone line 

25 504, and idle information is transmitted on telephone lines 
502, 503 and 505. After the transmission of data packets 901 
and 902 is complete, DSP allocation and scheduling circuit 
541 causes switch matrix 530 to couple DIA converters 511 
and 514 to common idle generator 535, thereby transmitting 

30 idle information on lines 501 and 504. 
In the foregoing manner, only one DSP resource (i.e., 

common idle generator 535) is required to generate idle 
information for a relatively large number of telephone lines. 
This advantageously results in a reduced amount of pro
cessing within multi-line network access circuit 800, when 
compared with prior art systems which require a dedicated 
idle generator for each of telephone lines 501-505. 

Multi-line network access circuit 800 also facilitates an 
efficient multi-cast transmission scheme. Assume that ISP 
553 is to transmit the same data packet 903 (FIG. 10) to each 
of telephone lines 501-505. To accomplish this, multiplexer 
550 is controlled to route the data packet to one of DSP 
resources 531-533 (e.g., DSP resource 531). DSP allocation 
and scheduling circuit 541 causes switch matrix 530 to route 

Packets arriving from ISPs 551-553 are stored in the 
corresponding input buffers 561-563. The input packet 
processor 540 examines the destination addresses associated 
with the incoming packets stored in buffers 561-563. In 35 

response to these destination addresses, input packet pro
cessor 540 determines which subscriber telephone line 
501-505 is to receive the packet. This information is trans
mitted to DSP allocation and scheduling circuit 541. In 
response, DSP allocation and scheduling circuit 541 selects 40 

one of the DSP resources 531-533 to modulate the packet 
data, and sends control signals to multiplexer 550, thereby 
routing the packets from the input buffers 561-563 to the 
selected DSP resources 531-533. DSP allocation and sched
uling circuit 541 also controls switch matrix 530 to couple 
DSP resources 531-533 and common idle generator 535 to 
DIA converters 511-515. Each of the DIA converters 
511-515 is coupled to a corresponding telephone line 
501-505. Each of telephone lines 501-505 is connected to 

45 the output signal provided by DSP 531 to each of DIA 
converters 511-515. As a result, the data packet is simulta
neously multi-cast on telephone lines 501-505 using a single 
one of DSP resources 531-533 (See, FIG. 10). 

Multi-cast data packets can be interleaved with uni-cast 
a subscriber who has a receiver circuit that is capable of 
receiving packet data and idle information. The following 
example will clarify the operation of multiplexer 550 and 
switch matrix 530. 

50 data packets (i.e., data packets which are transmitted to a 
single subscriber) using synchronous or asynchronous meth
ods. In a synchronous method, the multi-cast data packets 
are transmitted from a common buffer in a time aligned 
manner on all of the lines 501-505. In this method, the FIG. 10 is a schematic diagram of packet data received 

from ISPs 551-553. In this example, ISPs 551 and 552 
simultaneously transmit data packets 901 and 902, respec
tively. At this time, ISP 553 is not transmitting a data packet. 
Packets 901 and 902 are received in input buffers 561 and 
562, respectively. Input packet processor 540 detects the 
arrival of data packets 901 and 902, notifies DSP allocation 
and scheduling circuit 541. In response, DSP allocation and 
scheduling circuit 541 selects which DSP resource will 
process each packet. In the present example, packet 901 is 
routed to DSP resource 531 and data packet 902 is routed to 
DSP resource 532, although any other combination of 65 

resource assignment is possible, including the allocation of 
both packets 901 and 902 to a single DSP resource. 

55 common buffer is continuously loaded by the selected DSP 
resource. This requires that time slots be reserved across the 
set of channels for multi-cast data, and that DSP allocation 
and scheduling circuit 541 control the uni-cast data trans
missions to not overlap with the time slots reserved for 

60 multi-cast data transmission. 
In an asynchronous method, the multi-cast and uni-cast 

data samples for each channel are stored in a buffer associ
ated with the channel. Each of lines 501-505 is driven by 
data stored in a corresponding buffer. This enables the 
multi-cast data to be sent at different times on each indi
vidual line, removing the time slot reservation restriction of 
the previously described synchronous method. 
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In one variation, common idle generator 541 is eliminated 
from multi-line network access circuit 800, such that idle 
information is not inserted between the packet data. In this 
variation, the receiver circuits coupled to lines 501-505 are 
replaced with receiver circuits which operate in response to 5 
the previously described burst-mode protocol. The non-idle 
signalling required to indicate the presence of a DATA state 
in accordance with the burst-mode protocol is performed 
within multi-line network access circuit 800. For example, 
this signalling can be implemented by the individual DSP 

10 
resources 531-533 or by a common signalling circuit (not 
shown) which is controlled by DSP allocation and schedul
ing circuit 541. 

An alternative configuration of multi-line access circuit 
800 includes multiple modems that do not include DIA 

15 
converters 511-515, but instead provide aggregated digital 
signals directly to a digital trunk line of the telephone 
network. The previously described techniques apply to this 
configuration as well. Similarly, AID converters 411-415 
can be eliminated from multi-line network access circuit 500 

20 
(FIG. 5). In such an embodiment, multi-line network access 
circuit 500 receives aggregated digital signals directly from 
a digital trunk line of the telephone network. 

24 
2. The method of claim 1, wherein the receiver circuit 

comprises an equalizer, the method further comprising the 
step of reducing the processing requirements of the equalizer 
when the receiver circuit is in the standby mode. 

3. A method for operating a modem on a communication 
channel, the method comprising the steps of: 

receiving a continuous analog signal transmitted on the 
communication channel with a receiver circuit of the 
modem, the analog signal comprising packet informa
tion and idle information; 

detecting the presence of the idle information with the 
receiver circuit; and 

entering a standby mode within the receiver circuit upon 
detecting the presence of the idle information, wherein 
an amount of processing performed by the receiver 
circuit is reduced during the standby mode; 

wherein the step of detecting further comprises the steps 
of: 
fully demodulating the analog signal with the receiver 

circuit to provide a digital bit stream; 
determining whether the digital bit stream corresponds 

with a predetermined idle bit stream; 
wherein the step of entering the standby mode further 

comprises the step of entering the standby mode if 
the digital bit stream corresponds with the predeter
mined idle bit stream; and 

generating an idle bit pattern if the digital bit stream 
corresponds with the predetermined idle bit stream; 

converting the idle bit pattern to a plurality of expected 
idle symbols; 

comparing the expected idle symbols with a plurality of 
soft symbols which are generated by the receiver 
circuit at a reduced processing power in response to 
the analog signal; and 

remaining in the standby mode as long as the expected 
idle symbols match the soft symbols. 

Although the invention has been described in connection 
with several embodiments, it is understood that this inven-

25 
tion is not limited to the embodiments disclosed, but is 
capable of various modifications which would be apparent to 
one of ordinary skill in the art. For example, although the 
present modems have been described in terms of codecs and 
DSP chips, it is understood that the modems in accordance 

30 
with the present invention can be implemented entirely by 
software within a conventional X86 or X86 with MMX 
processor. Moreover, although the present invention has 
been described in connection with communication channels 
which are telephone lines, it is understood that other types 

35 
of communication channels can be used to implement the 
present invention. In addition, although the present inven
tion has been described in connection with selected modu
lation techniques (i.e., QAM and MCM) it is understood that 
other modulation techniques, such as carrier-less amplitude 
and phase (CAP) modulation, can be used. Moreover, 
although the receiver circuits 300 and 400 (FIGS. 3 and 4) 
have been described as having a resampler 302, it is under
stood that in embodiments which process baud synchronous 
samples, the resampler 302 can be eliminated from these 

45 
receiver circuits. Thus, the invention is limited only by the 
following claims. 

4. The method of claim 3, further comprising the step of 
exiting the standby mode when an expected idle symbol 

40 does not match a corresponding soft symbol. 

What is claimed is: 
1. A method for operating a modem on a communication 

channel the method comprising the steps of: 
receiving a continuous analog signal transmitted on the 

communication channel with a receiver circuit of the 
modem, the analog signal comprising packet informa
tion and idle information; 

50 

detecting the presence of the idle information with the 55 
receiver circuit; 

entering a standby mode within the receiver circuit upon 
detecting the presence of the idle information, wherein 
an amount of processing performed by the receiver 
circuit is reduced during the standby mode; 

reducing the amount of processing performed by selected 
circuitry within the receiver circuit when the receiver 
circuit is in the standby mode; 

60 

wherein the receiver circuit comprises an echo canceler, 
the method further comprising the step of reducing a 65 

length of the echo canceler when the receiver circuit is 
in the standby mode. 

5. The method of claim 4, further comprising the steps of: 

storing a most recent history of the analog signal in a 
buffer; and 

accessing the buffer after the step of exiting the standby 
mode, thereby enabling the receiver circuit to process 
the most recent history of the analog signal. 

6. A method for operating a modem on a communication 
channel, the method comprising the steps of: 

receiving a continuous analog signal transmitted on the 
communication channel with a receiver circuit of the 
modem, the analog signal comprising packet informa
tion and idle information; 

detecting the presence of the idle information with the 
receiver circuit; and 

entering a standby mode within the receiver circuit upon 
detecting the presence of the idle information, wherein 
an amount of processing performed by the receiver 
circuit is reduced during the standby mode; 

wherein the step of detecting further comprises the steps 
of: 
fully demodulating the analog signal with the receiver 

circuit to provide a digital bit stream; and 
determining whether the digital bit stream corresponds 

with a predetermined idle bit stream; 
wherein the step of entering the standby mode further 

comprises the step of entering the standby mode if 
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the digital bit stream corresponds with the predeter
mined idle bit stream; and 

generating an idle bit pattern if the digital bit stream 
corresponds with the predetermined idle bit stream; 

converting the idle bit pattern to a plurality of expected 5 

differences between successive idle symbols; 
comparing the expected differences with a plurality of 

actual differences between successive idle symbols 
which are generated by the receiver circuit at a 
reduced processing power in response to the analog 10 

signal; and 
remaining in the standby mode as long as the expected 

differences correspond with the actual differences. 
7. A method for operating a modem on a communication 

channel, the method comprising the steps of: 15 

receiving a continuous analog signal transmitted on the 
communication channel with a receiver circuit of the 
modem, the analog signal comprising packet informa
tion and idle information; 

detecting the presence of the idle information with the 20 

receiver circuit; and 
entering a standby mode within the receiver circuit upon 

detecting the presence of the idle information, wherein 
an amount of processing performed by the receiver 
circuit is reduced during the standby mode; 25 

wherein the step of detecting further comprises the steps 
of: 
fully demodulating the analog signal with the receiver 

circuit to provide a digital bit stream; 
30 

determining whether the digital bit stream corresponds 
with a predetermined idle bit stream; 

wherein the step of entering the standby mode further 
comprises the step of entering the standby mode if 
the digital bit stream corresponds with the predeter-

35 
mined idle bit stream; and 

accessing a memory which stores a repetitive pattern of 
expected idle symbols if the digital bit stream cor
responds with the predetermined idle bit stream; 

comparing the expected idle symbols with a plurality of 
40 

soft symbols which are generated by the receiver 
circuit at a reduced processing power in response to 
the analog signal; and 

remaining in the standby mode as long as the expected 
idle symbols match the soft symbols. 

45 
8. A receiver circuit for use in a modem, the receiver 

circuit comprising: 
an analog to digital (AID) converter for receiving an 

analog signal which comprises packet information and 
idle information; 

a carrier recovery circuit coupled to the ND converter, 
wherein the carrier recovery circuit provides soft sym
bol decisions regarding the identity of the packet infor
mation and idle information; 

50 

a symbol decision circuit coupled to the carrier recovery 55 
circuit, wherein the symbol decision circuit provides 
hard symbol decisions regarding the identity of the 
packet information and idle information; 

an idle detector circuit coupled to the symbol decision 
circuit, wherein the idle detector circuit detects the 60 

presence of idle information in response to the hard 
symbol decisions provided by the symbol decision 
circuit, and wherein the idle detector circuit instructs 
the receiver circuit to enter a reduced processing mode 
upon detecting the presence of idle information; 65 

an idle generator circuit coupled to the idle detector 
circuit, wherein the idle generator circuit generates an 

26 
idle bit pattern when the idle detector detects the 
presence of the idle information; 

an idle symbol predictor coupled to the idle generator 
circuit, wherein the idle symbol predictor provides a 
plurality of expected idle symbols in response to the 
idle bit pattern; and 

a comparator coupled to the idle symbol predictor and the 
carrier recovery circuit, wherein the comparator com
pares the expected idle symbols with the soft symbol 
decisions, wherein the comparator causes the receiver 
circuit to remain in the standby mode as long as the 
expected idle symbols match the soft symbol decisions 
and wherein the comparator causes the receiver circuit 
to exit the standby mode when an expected idle symbol 
does not match the soft symbol decision. 

9. A receiver circuit for use in a modem, the receiver 
circuit comprising: 

an analog to digital (AID) converter for receiving an 
analog signal which comprises packet information and 
idle information; 

an equalizer circuit coupled to the ND converter, wherein 
the equalizer circuit provides actual equalized digital 
samples which correspond to the identity of the packet 
information and idle information; 

a symbol decision circuit coupled to the equalizer circuit, 
wherein the symbol decision circuit provides hard 
symbol decisions regarding the identity of the packet 
information and idle information; 

an idle detector circuit coupled to the symbol decision 
circuit, wherein the idle detector circuit detects the 
presence of the idle information in response to the hard 
symbol decisions provided by the symbol decision 
circuit, and wherein the idle detector circuit instructs 
the receiver circuit to enter a reduced processing mode 
upon detecting the presence of idle information; 

an idle generator circuit coupled to the idle detector 
circuit, wherein the idle generator circuit generates an 
idle bit pattern when the idle detector detects the 
presence of idle information; 

an idle symbol predictor coupled to the idle generator 
circuit, wherein the idle symbol predictor provides a 
plurality of expected equalized digital samples associ
ated with expected idle symbols in response to the idle 
bit pattern; and 

a comparator coupled to the idle symbol predictor and the 
equalizer circuit, wherein the comparator compares the 
expected equalized digital samples with the actual 
equalized digital samples, wherein the comparator 
causes the receiver circuit to remain in the standby 
mode as long as the expected equalized digital samples 
match the actual equalized digital samples, and wherein 
the comparator causes the receiver circuit to exit the 
standby mode when an expected equalized digital 
sample does not match an actual equalized digital 
sample. 

10. A method for transferring information on a telephone 
line, the method comprising the steps of: 

modulating packets of digital information by a first trans
mitter circuit, wherein the packets of digital informa
tion are converted into first analog signal bursts of 
discrete duration, and wherein the first transmitter 
circuit is coupled to a first telephone line; 

providing no signal from the first transmitter circuit to the 
first telephone line between the first analog signal 
bursts; 
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modulating packets of digital information by a second 
transmitter circuit, wherein the packets of digital infor
mation are converted into second analog signal bursts 
of discrete duration, and wherein the second transmitter 
circuit is coupled to a second telephone line; s 

providing no signal from the second transmitter circuit to 
the second telephone line between the second analog 
signal bursts; 

monitoring the first and second telephone lines with a 
multi-line network access circuit; 10 

detecting the presence and absence of the first and second 
analog signal bursts on the telephone line by a non-idle 
detector of multi-line network access circuit; 

demodulating the first and second analog signal bursts 15 
with a single receiver circuit of the multi-line network 
access circuit when the non-idle detector detects the 
presence of the first and second analog signal bursts on 
the telephone line; and 

28 
disabling the demodulating within the receiver circuit 

when the non-idle detector detects the absence of the 
first and second analog signal bursts on the telephone 
line. 

11. The method of claim 10, further comprising the step 
of buffering the first and second analog signal bursts within 
the multi-line network access circuit. 

12. The method of claim 10, further comprising the steps 
of: 

selecting a first set of operating coefficients within the 
receiver circuit to process the first set of analog signal 
bursts; and 

selecting a second set of operating coefficients within the 
receiver circuit to process the second set of analog 
signal bursts. 

* * * * * 
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As per claim 24, :Polley et al forther disdoses that said plurality of modulation methods is 

aelected from a group con1isting (QMvI, CAP, DMT, FSK and PA,,.,1) (see cot 10, lines 40-51). 

A$ per claim 25, see figures 2a and 5a, and col. 9, line 16 to rot l 0, foie 52. Polley et al 

discloses a master system (220) (see figure 2a), as claimed, wherein the system comprises a 

logic (530, lSO) (s~ figure 5a) configured to enable the system to communicnre over the multi

point communication system using a plurality of modulation methods (se-e cot 10, lines 40-5 l} 

A!> per claim 27, see figures 2a and 5a, and col. 9, line }6 to .:ol. 10, line 52. Polley et al 

discloses a remote system (210) (see figure 2a), as dai.med, wherein th~ system c-0mpnses a 

logic (510, 150) (see figure .5a) configured to enable the system to commu.nicate over the multi

point commuuicaticm system using a ph.!rati.y ofm.odulatlon lll(.<thods {see col. 10, line1> 40~5 J} 

. Claims 26 and 28 are rejected with the same reason set forth for da.im 24. 

Allnw;ible Subject Matter 

5. Claims l-21 are allowed over prior art of record. 

6. Ciaim 22 would be allowable ifrnwriiten to ove,cmne the objection, set forth in this 

omce action_ 

Condusian 

7. The prior art made ofrec(lrd and not relied upon is. considered pertinent to applicant's 

disdom.1re_ Refo~ces Polley et al (5,999,561), Pastem.-ik et al (5,936,949), Beach ({\067,297) 

and Cheng {5,563,883} are cited because they are pertinent to transceivers for use in a mtdtipoint 

comnu.mication Sj·~tem. However, Mn:e of prior an ofre-eard t~hes or suggests a method or a 

system with limitations as recited in independent daim.s l, 8, 1.1, 14, 17, 20 and 2t 
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Application/Contiol Number: 09/205,205 
Att Unit 263 i 

8. Any inquiry c<mt-.eming this communication or earlier c.ommunkntlons from the 

Pag-e4 

examiner shou!d be .diretted to Phut1ng Phu whose telephone nnmoer is 703¥308-0158. The 

examiner can normally be reached m1 M-F (830-6:00) First ·Monday Off 

If.attempts to reach the e:o.:a.miner by telephone are tm.succe.ssfol, the examiner's 

supervisor, Chi Pham can be reached on 703-J05~J 78., The fax phone numbers fbr the 

o,gani.zation where this application or proceeding is assigned am 703-872-93 i 4 for .regular 

communications an<l 703-872-9314 for After Final communications. 

Any inquiry of a general mtture or relating to the !>tfillls of this appfo:;atkm or proceeding 

llhould be directeq to the receptionist whose telephone nurobesr is 703<mS-4700, 

Phuong Phu 
June 27, 2001 

Phum1g Phu 
Examiner 
Art Unit 2631 
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"' DOCl!l'.!ENT!IIO. DATE 1 NAWi: Cl.ASS 

sue. f'!U1'.'0 

l 
CLASS DATE 

A 5,999,563 1211999 Po!,eyetal ~ .... --. ·'"""""'". 

6 5,936JM9 08!19(l9 ~ PMter.n,ak et al .~ ·--- _ ........ H 

' _______________ -- .,....,.,._...,..._-~~--. ---,-~-~~---~ 
C 6,067,297 0512000 Beach ~-·..._-~--~ ..... ~.._,~. -

D 5,563,883 10/1996 Ctumg ~-·-.-.~ -- ... ,~ 

E 

F 
------~------

G 

H ! 
I 

J : ---· ~-----~~- ---- -- .... 
K ~ --~~ 

FOREIGN PATENT DOCUMENTS 
·-

* 
; ' ! sue. 

OOCl.lME!iT NO. ' DATE COUNTRY N,o,ME ClASS CLASS 
~ ·-~ 

l ~ I ...... , ,,,.,.,,. . .,, 

M i 

----·-··'" 
N ' : l 
0 j . ·-·-·-·---··· 
p l 
Q ~ --·····-------··"-

OTHER REFERENCES (lnduding Autt1or, Title, Dale, Pert!tient Pages, Etc.) 

R 

s 

T 

u 
-SX,ll,M!NER 

Phuong Phu 
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Exhibit K 

I 

[ti Re Applicaticm .of:. 

Bremer 

St'.rial No.: 09/205,205 

Filed: ! 2/04/98 

For: System And Method Of Conununicatian Via 
E:m~ded Modulation 

l ~IY,, <cenify m,ji this um~n<L..- is being <lq;<.isited 
~n !ht u,,,tcd ~4 fu~! s~,,,,,,~., M r:t:,,1 "'"'~ ,,mi:. 
l'<>'i!>t~ !)rej)3id, tp au emtlupe, ~l !<>: A3~s'lll1>! 
C<lmmi.~il,ncr .k>l' fy:tti'tl.!l, Wi,_shingtoo DC 2t!2Sl, ori 

Group Art Unit: 2631 

Examiner: P. Phu 

DocJ<etNo. 61606-1770 

FIR~n~ Ai\tE.NDMEl''ff ANO RESPONSE 

A">Sismnt Commissioner for Patents 
Washington, D~C. 20231 

Sir: _.,...--,: 
./ 

/ The Office Action mailed June 28, 2001 (Puper No. 4) has been ~1.tefully 
I 

considered. It( respon.~ thereto, please enter the fo!lov.-ing amendments and consider lhe 

following rema,rks. 

AUTHORIZATION TO DEBIT ACCOUNT 
/ . /It is not be!ievcd that extensions -of tirne or fees for net addition of claims are 

n~qui.red, beyond those "''hich may oth{'.rwise ~ provided for in documents accompanying 

this paper. Hd~ever, in !.he event that additional extensions of time are neressacy to al.low 

conside.ration pf this paper, suc'h e.xtcnsions are hereby petitioned under 37 CF.R. § 

-1-
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\ 

'f\:'\ 

Ll36(a), and +iY fees requm.-d therefor (including foes for nt-'t addition of dru.ms} J3re 

hereby autho-ri~d to be charged to Paradyne O:irporation's Deposit Ac-cm.mt No, 16~025:t 

. ' Al\>1ENOMENTS 

~ 4ffiend the applicatkm as indicated hereafter. 

b1 tlie Clgints 

~cancel cfaims 27 and 28 without prejudice. -- ·; 
..,.,.....Please $Uhstitute the following dean copy text for the pending drums of the same 

number. 

modulation method; and 
t 

A co:mpuw readable mediu,-n having a program for 

ceiver using a secondary modulation method in a 

mmunica.tion system including a fitsfmbl1tmy 

hod for <.:omnmnication and a master 

second logic config1.mtd to igm,re tran Jisskms on said conun®icati,:m medium 

using said primary mod:.:tlation method. 
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23, (Once Amended) A multi-point communication system, comprising: 

a first trmsceiver capab ' of transmitting an<l receivi11g a plurality of modulation 
t 
I 

methods; and ! 

at least'..wo additiona ~ : 

receiving at 1Jst om:< of said plu~lity 

. ---one of the mo,4ulation met..1-tods tnmsmi 

transceivers, 

each being capable of transmitting &'ld 

ulation methods to t.'1.c exclusion of at least 

and received by the other one of said rn,o 

25. (Once Ame.nded~ mas:ter tra.-,sceive-r ·for U!it' in a nmlti-point 

transc~iver to cotmnunicate over th.e multi• 

point commll$.c-ation s~st.e-.m u~,g a: I ' ly of m.odulation methods; and 

a remqte transcetver romp~ 

a logir:onfigure.d to enable the 

multi-point c4:nmlttlfos.tion system -
1 

<.!oi~-~•,, 
~ 

exclusion of «hers of said modulation metho s. 
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REl\lA.RKS 

The allo-wability of claims 1 through 21 is noted with appreciation. In addition, 

clru.m 22 has beei1 indicated as being allowable if amended to correct on a::pp.,rent error 

therein. Accordir,s!y, claim 22 has been amended a'! suggested by !he Examiner and it, too, 

is now allowable. 

Claim!i23 thl~h28 were rejected µnder:35 U.S.C. §l02(e)a.,; being anticipated by 

U.S. patent 5,9.99,563 to Polley e! al .• with particular reference to Pigs. 2a and 5a of the 

patent as well'as column 9, tine 16 um.,ugh column 10, line 52, thereof In '-'iew of the 

r<;Jection, e!aims 23, 24, 25, and 26 have been thus indirectly ame..'1ded and claims 27 and 28 

have been canceled. It is believed that claims 23 through 26 are oow allO\vabfo over the 

reforeuce forthe fullov.'ingreasong. 

Polley et al. shov.-s a system wherein a multi-mode transceiver connects to a second 

transc~iver capable of receiving and transmittirig the plur.alicy of modulation methods 

tamsmitte-d a'ld ree-eive.d by the fu-st transL'eiver. Polley does nm describe a multi.point 

sysre;.,n (as in the pre-Sent inveJ1tion} nor in any way describes "mnbedded modul.ations" as 

use.d in the present invention and as claimed, although- u.ot in those woros. Polky ck->:SCribes 

a poinMo~point-only _two modem system in 'Which em::h modem may hoot tw-o transceivers 

(oc a single tranS{:eive. capable of commwlicating via one of tw(i modulation..<;) and a rate 

negotiating m~ns to select which modulation is to be used, sueh negotiation occurring at 
' . 

the beginning iof a communication session .. 111.i:, is completely differe.'lt from "embedded 

modulations, which provides for true multipoint c.omrnllllication (a mruiter on two or more 

tributaries) in. which eommmrica~on with a.H tribuwies occurs during a com.mtmication 

-4-
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' ; 

~sion using twp or more modulations. (n essence, such an arrangement as shov.'n by 

Polley et al.. is d:'sc1J.~d in some detail in fue Background of me Invention portion of the 

preaent application, see. for eicample, page l, lines 19 through 30 and page 2, lines l 

through 8. See also. page 5, 1in£.s 8 throu.gh 30 and page 6, lines 1 through 26. ·nms, the 

Polley et al. disclosure is prior art and is acknowledged as such. although oot specifically, 

and ooes not disc.lose a mu!tipoint system as claimed by applicant.. 

The: present inw.ntion is directed to the use of differing transceivers respons.ive to 

different modulation methods to the exelusiou of other tnoclulation methods, whkb clearly 

is not shown in Polley et {Jl. Ac:cordingly. drurn 23 has been amended to call for two 

additional transceivers, instead of one, ~ch being capable of receiving and transmitting at 

k.ast one of the modulation methods of a first tr.an.sceiver to the exclusion of the modulation 

' . 
method transmitted &'1d received by another one of the transceivers. Clearly, PoUey et al. 

does not discknie such an an-angement and claim 23. as amended, is, therefore, believed to 

In a ;;hn/ilar:manner, claim 25 has ·boon amended to include the remote transceiver of 

drum 27 and tqe added limitation that the remote tr'.msceiver does not transmit mid receive 

all of the modulation methods. of the master transceiver. This is apparently not shown or 

suggested by Polley et al., hence amended claim 25 is believed to be allowable. 

In view of the cmnbining of claims 25 and 27, claims 27 and 28 have been canceled 

v,1thout prejudice. 

The drawings wiU be a..'I!ended to in.elude the iegend "Prior Art" \villi Fig. 2. A copy 

of Fig. 2 marked up "vith red pemianent ink is attached hereto. 
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in -.,,i~w of the foregoing, it is respectfully submitted that all of the dainw presently 

in the case are allowable over t.he att of record, and fawrable action in that .reg&--d is 

THOl\'.IAS, KA VDEN, 
BORSTEtrtE\'ER & RISLEY, L.L.P. 

Suite 1750 
100 Galk.ria Parkway N. \V. 
Atlanta, Georgia 30339 
(770) 933-9500 

Respectfully submitted, 

o •• ~:(~1 
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ANNOTATED VERSION OF MODIFIED CLAIMS TO SHOW CHANGES f\.-lADE 

22, (Once Amended) A computer readable medium having a program for 

controlling a s~cond tributary mmscdver using.a secondary modulation method in a 

multipoint oommunic,,tion system, s:aid communication system including 11 [second] fiml 

tributary [tranSt:eiversJ transceiver using a primacy mcidulation meth,.}d for 

rommunicatiot1 and a master tran..~iver, said_progran1 comprising; 

first logic configu.ed to receive infunnation tra..<tSmitted using srud secondary 

modulation method; and 

second logic configured to ignore transmissions on said communkation medium 

using scid primary modulation mefhod. 

· 23. (Once Amended) A multi-point cammunication system, comprising: 

n first transceiver capable oftran_'IDlitting and ret..--eh1ng a plurality of modulation 

methods; ruld 

at least £one} m:Q additional [transceiwrJ trimsceivers, each being capable of 

tran,~mitting a.up receiving at least one of said plma!ity ofmodu!atio!'! methods(.] to the 

exclusion of §1.Ueast one of the modajatjon method& transmitted and received b;v the other 

one of said tw~ transceivers. 

DEF0007511 

007 
IPR2020-00036 Page 00632

Rembrandt Wireless 
Ex. 2012 
Apple Inc. v. Rembrandt Wireless Technologies, LP, IPR2020-00034 
Page 632



25. (On;:<,e Amended) A master transceiver for use in a multi-point 

communication system, <:-ompdsing: 

logic configured to Mable t.¾e master transceiver to comnnmicate over the multi

point communication system using a plurality .ofmodulatfon methods[.] ;_l!m! 

8 remote transce-.iver comprising: 

a logic configured to enable the remote trimsceiver to c.ommunicme over the 

multi-point communication system using at least one of the modulation methods to the 

exclusion of omern of said modulation methods. 

A-2 
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:~UCAT!ON US19978·19846A 

FILED: f7 MAR 1997 
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~- $,:3$'.l, ~H,, Nr,v, t~, l\!j>l., _M~n,~,u ;;,1d .ap9;s~«tu,; :for.· s.i~r,«1 
t:--$in~~l.~Sl.~n &rsd rec~pti~n.~ >~:s.lltare :J .. fti.lle~r', ~r?(U2Q~~- (!MAG~ l,\.YAll~~!)~:} 
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Aa S-l! krim,<r! j,fl the ,u' .. ~&t..:m·-~!1-t.~.t' (mod~,.&_<:> ;,sr, 
f:l.l.ectrrmi~ d""'-'3-Ce tnat.:W'ciut11t.eJS tJ;';ii~,;l\-JJ::ted isi~si-'lll! a;-~ccl1.l1ateJS 
i;-ee ... ivatl 5,.i9na.l,$c, Th& m,;d~iu '3'er, ... 1:,al.ly pr<:lyides *n tnt~:i-::taee be,.tw~en, 

tn ,a,~~~c~ct.;sn:;.~ ,.,.,,, .... l th: th~ p,-t",~$:.~U.t. .i.rrv~r:.t..i<tn Q .ntf.:'id:e-m in~J,.u-dt1:~ & 

=du::L&t>}.r, Joi- i::""c ... iving c,si €>i!<.:h. i:l"t i! phlt';,lit1 <):!' snodul~tor 
-~lvrnt1eb -s.n ini;,ut se~\lli!, whet'ein thiS!. =4\IJ.,,itm,, \I!:<=•UPl! th<i: tii::<>t 
pl..m:&1H-t .:;t :J.t>i:,ut saroi>les t.c f,:,;:m an ii-:,;ut cl.at;, fr,am.., an,:! wl:iel:",sin ths:i 
~ss.l~-to~ ~·~.tltip.li~s th,e i.n.put dat..a tr&~-e by ~ .Li.,.-.s:·~t. rt~t&t.iJ.~·n ~tt'i>.: 
h*vixiq a J"OW d.imen.sii•n ~nu & .:~01~~ d1m-&n$:ion OOl:.'".te~~pon:d.in.~ ti::J th.~ n:;.1~~t.: 
.:.i:' e:n,rnneL'< b,. the =d~l.tw;:, to ptovida ,an J:<l\tptit datis, i'.nJ.lll/3 
c~r.&'9.Ssp.wicting t• .~ ~(i::.tt;s:t~ ~ut.;>ttt. s1.gn:)51 ~ 'r.he mc.<de:n-} furthe::r ints;l,J.d~~ ~ 
~lats:i::i,, h;;<i;\:l'lg a 1~l;u,,al.l,.t:y ot ch,rn.n~i.s,, for .t'l'>'-c<living a clet:>& 
f.i:c«me cou,~>'!ponclini t,:; -s mod<,-l«t:<!td outf>Ut. .stinal pi>.:ivi(l;<ed i:'Z(n:a & £:!..i::1St. 
phiraU.ty o! ii~put: JS1:1."llpl&1S, wherein the ~ul11.t:sicr multi~Hat., the 
n,m,,iv .... d d;i,ta tl:"a..'11¢ h:{ /S .-,,:,.-:oi,d t'ot.ati.:;n m&td..i-: havit.•:, a .t'O!<I: diroet11.d.c,n 
sr-~d a »·~}unv,; d:imt~·n:.si~n corresJ,:l•~nd.ing tc• t.he ~tu:tr.be~-- o·t. c.h(\nt,~:ls in t.ne 
~~lat.<:>ll t• i;,nwiq~ a demod\.llat<id 1Sign;sl ,;:;ol:" .. ,e$p,>nding to an 
m,t,put d.ot& :fiame naving " fi.r.sit p.lu.s:,,-,)c:J.t}:{ ::d o<..itput sa~le$, wh.:si:riiii the 
.,;.l"'lll.-:c<®Jat"':C f>r,:,v.id*.s >.:in e.«ch ot:. t.h,:, ~~ulat<>.~ ,,her.~al:s a 
-~<>rresir,,ondi.n=& ,:,ti"' o.t 1:t,a i:'.i ~/St i:,lura.l.s.. t~> of o,,-t.put S!IW'.t)1&$ wh,,i,.,ain a.a ch 
~-e th~ •ut,P:t~t s~f..'.p:.i.:Rss ):°'.~t·i·~~-;>t>~':td t~ on~. iin...,erti.h1e t1;~~(~fc,t:~ -~~~ 
ha.i:'-i!> ~tovidad l:>y appH,,;:/Stion of t.i:-,e .rnt;;·U.or, &,t!ix, B).' !\\Ul.1:-ipl~d,n;;i e?S<.:h 
oi: the <h•:I:..;; 1:i:a~.s in tne =dul&I:..>:.<~ by tne f~-zst iotetlilt; Jllatt:ix a 
::l'.ign;sl i:tay be t,,;·;,,ssr,.<...1,t:t;,i,d CJ',»H' a 1.a:ar,:s:~.i:ss:1.>':ln l.inlc: ,at '"' ~h<',iv>:<J,y hi~h 
d~t:.a xat.-~. Th.Q mothll.&t-ed dat:.;s f"C$:}ll~ i~y- th~n: b~ .s&nt \.~Vet ~ tt&fBWl:i~si):<n 
l1r,J.; asid .;-:ec;,;,iv,;,l in {\ ®W'-'<:ffll"'-i::;,;;,:: <Jt * s<'lcontl ~.idem, 'tr.'<\> 
d<m1:1<:l.\lcl"-tcc . .- ,;;emo,jul.;:;ta.is th'<\> r'<\>Cll! .. i..ved =thit,-,n;ecl deta h'<'llll<l hy 
lll\lltiplyin,;i ·tile i'&C*iv,-.d :llodulata.,:J d~t& frame by a .seci<:>nd r.CJt,&U,:m /Mtr:).l< 
wh.i.r~h p~:tf~rJ-3::Zi. « l.-c.~..,.~u:· delay tJ .. i~iS th:an -:::onvention~l t-~chrd._quesi:. ~ 
codi'i"l~ drc1J.i.t. ~1ay :b~ c.:.upl,ed. t,:i at l.~;:;,st on,:, ch.mn"".l ,:,t'. ·u,e 
m<>dv.l~t•:i:' tt.< p.i..-,:,vittetj a!. ~od"'d i11,:;duJ.atw.J d/St& i:'t&nl<l, A c,;;>.tl:"o!!iSP,;;sidisiq 
clc,;:<.>dir,9 clt'c.;u:l.t. ir,ay !;,,e c,'l<upled t.o a co,c,;,.:s,i,potsclin~ ¢h1&.n11<l·l ,::it'. th& 
~,;l..>Jl.i,;t~~ ct tlie ll'<'-~'7lnd mocl<m tc thus dei:;<.ld:<> th,:, ccda4 !!\•dUl.i>'Cecl 
.:!>1t:<1 fr/S~., A timtn~ ,;i.rcllit eouplacl t>atwa~n the ..tir.st. &!'Sd, 

In , ~nd ,app;uatus for /;:'<=>~•viding e m<:>d'!l'm :f~t S!<!!<ll<::l.\..,11, <:Hic!:l.t;~l cl.at.a 
ovei:: &".l. ~nalog =~I.in, inr~l.\t(ie$ ~ $Ji'lt.M$.i':te! t<> px.:.vid;i, a ~&1:;:<;;::i, 
an!:! an a~\>"I l.JZ'<'-r to pe:.-:.w.id,e a ~~«lllt<>~, Wi tl>- thi.a j'&J;-tl,~Ul>"<~ 
,sir."'ngRl>-'l.ecnt, tliic!.tteJ d;;t" t'-'l l:i>"< t~a~srnittecl ir,ay .b!8c appli~l. t<'> t.l'le tnput 
po~ts ~,t 1:.!'l¢ S}'l'1t.he;'$ti:,s;::. :tn, 

~r-hi'$.t i-S;i th~ t'ti-W$ c .. $ui,,:t ~C-~'1;,ib.~ t)f th~ ('t~·t:it.11'J:1 n~trix C c>,:tt>i:S:pt"::tnd 
-~~- t::h~ e~~or~ent-~ of the wu~h ~~d.Q vect:~t·.$ :S~~h t.:h-*t.· ro.~t('"i~ 
nn .. iltj,..plJl":~l::ie~ b.~·t:.....-ee.n th~ ~~t:at.1,;;;n ~t.l:ix <~ -&n~ th<?; v-ect:•~t· X. .i~ 
~-Qui·va.l~nt to th~ d.o-t. p .. tod,~J-ct ~ 
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!n . »;,l~t..em de&~xs.t<ed in ti(s, P.~t-..( ~~, 5;-103~45:S: ~~tes::~11a*d 
alsovis, "'sen C·"'·U--.si1::«<, .i.ls,,; t:\i!::forred. to M ,11. hsrne 1StatjcQ!i., ha& :S$:Vet:al 
~dul.ii.t.=~~,:i.at•r> m,,H.;,, ,a· di1'<:1ot se-:iual'l<:e isps::<sad >sP>l!s:tr.uro 
!'l:,d<'<nts .. Ea<:l'l lll,;;<lem ia <:apable (;;'!; Z<.mll\ll;;lll.{~a.t.il'lg eit.het: voice ,:ii:: \":•th>l!.i: 
types; ,;,f ,:al3t~ "'<.>:d'> &$: fac.s:l.iula or comput<:l:>: d~ta. """:h /M.d,s:;~ con:siats ,;;t 
a ..U9·1tal spread si;«:.,,:;tnln; t.i·.s.miml.;t. m<:mV\.<1tt;,;,~, at: ·1eaist ,;,ne .::ii~ital 
2$p,s:-~;sd: .£;p~cts:Ulh dat.~ uceiver ancl· i$! $~&r~hs$,;t.~ .::.-~~$S1V~.t~ £a~h m~d~~ at th~ 
i::en~ site ,:;,t t1>1s'-!. st.lcl.t.i>:>_11, 

'Ste . !<.\9n;,:l, ,::".,,;,,bH,ing intadacincy w1tl) tl'le m-so, :tn a pt·,d:~n.,Ml 
~w>,b,;,dfo,,.~1t:, tl'le cont.tol p;::,;;ca1Ssor ,rn -~tu. irmlu.de a table 1;,t ortn"gon~l 
W,i,lsh cod<i! >seque1Ke,;c fo1· ass:1.qnrMint tc 11@11,:::l'ites· uni~:l!s, 

SQtt< . output. .r,f cli-vei:si.t, ,:scll!hiner and d~c<>d<!:':t eit•euitqt 50, 
~igital link "~ i'.$ &J.$-=) ~()il:pl~<l te ~ei,t~ol :~.t'~ees,:.<:z- -'l8j ;:.-:e1J ..... ~it$1$ 
ti:an~-r,j.t =dul. .. t<>,;- !H &tid t.;lle Ml'SQ dig:l.t,d. ts~:it<,:h· ttrn. 1i. Digital 
link !,·z i..s u.t: ... 1i.?.-~d to -:."$fJJ:PJ:tlUl\icat.~. signal~ hi,~t~:"$:n t:.fH} l'trSO 'J~in~ 
:::"'1 l•.•r.tt . .,; tran;,roit:: l'.!lecliJl&tos:- M ,,i;- d,·euiti;y 50, u~clet: tha <:or,tr,;:,l (:,:f. 
cor:~t t·~ 1. p.t:;~c>S.s~~ r <'re~ 

Si.gn~ls in~~Jl.Q~-d tt~ b~ {'S~"r.ittH.tX~i,:;at,e'::..:i t-~ the ~r~e $1Jb&•~:t'1b~t: ~nit &X:~~ 
pwv:s.,::1<:.d vi-a diqital link: ~2 t.o t.t,at,smit ~>m•:J.~to;- 5~ '«there they ~.te 
m,,d.<Jl,H:ced ;,rn ~ l'lprn;:,d ;-,,>0:i,::;ti:-~<\', a~.gn,1.L The l!sl).-~«d s;>"'ct..l:'IJ!!\ ,.,ig-rial is th.en 
ti:ar,ist:enecl to t.n,mS5m:\.t p'>wai;, 

tt . by the eell-ilite ·;,:e~ ... iviir, Tne ~-<:!mMin l;I'&nll:fe<.>: f~n~tiori ot: 
the tU,te.t 100 tilter l:l!<IY h~ i-.•i.ltt<m &JS: i!JKQi.r,Mt whet:'11. th~ i:ie g~:l:n 
tz~tn :i_.s ~ 
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l!/l$.l~l"l; ' ' YIO{lt~~illi:$®,l, C.$JA1::l,t. 'th.at. is, Sl.ll:)~-~l:::l.•!'. <>f $ £;et ,,,t Wais!, eocl<ls inti:< s •. llls,itt:s.i,:m«l ':l!lnSrl$tl'l<r rnatd1S ~- <'/1'5 a nt~ 
w11.lid:1 ,;:~ h;,Vi.n-9 tws.~e ,.ne .:li:«>!$nsi1:m, 1-ssi»<,1· thh pro{:,ie . e am 
h'-di.me.~S$it'H'lal t.s:~n~.feygm.at.ion ~$:edQcl to JJt'1>Vid~ an a:n~Jyi~.t:(I ~)" be 
~)i:ovideci, '!tu~, b~~au.s.e.~ 

R'-1t~.r di'>\"! r,ow to frn, ::; s i.ysitem fo.r t.t·,._,,,-i:nu.t:ti:ni q_i,:;;it:~l ci;stil- O"-''«i: ai, 
1:1nii>locy w~clhm: !)>l ir:,dude!> °' ~dill.&t<l~~.:i.~ulis.t,or tr.i,~clein) 95 htre 
cmlv -~ m,,<iul,i,t.~ n.<:>1,t..isin ,_,'f. r.he l!'.<>d®i ::tS l:)etr,q ,}iown. Tlle re.o:l.e,,i ~S 
i.n:::itid~~ ~ :,.'3S$t& YlSes~ly ·~nlt. ~3~ -r~.r f~rJ\Sir .. 9 d1.9it..&1 data~ 

At ti:;~ ~o~t•l~tor p,nt.io.n, s i.i,;n.;sl,. t.ap Ui3 ~..-;uplles ., f»::.>tticn ct 
--c.h.~ s:i\tn&:t. t,ran:~"r:ll.t~t.e.d t;-.Ve:'!:· t:h& t.~ansmi.S$-i.;:.-:n lin)1S l:t 7 to. ~n •'-'Pt:L~'::\&1~ 

1'l,e1;·e , $!V:l ni:<t tiy Wl9iY ef. li~ea<;;ion, the W~.l.$h code& (&J.&o fm<><~n 
,SSC E«.d;s!Jl&.nl. co~Sl$/ JS!:$ <l&-JSedt>e,cl, '.l'h<:l Y,.<:lS1'!£l .fof." ,,. ~!tlli (:~ i& 
pi:ovid~d ,rn; 

fi..it·~ht:!t-niots::i~ tJ'Q.e ~,ocle». I':1¢$:•::::tik(~d het'~·)..n~ ~~iJ<-tJ )ij. :w,~~l~t~~ tt~'<~ 
sy-r{ct\iesii::e.tl ;:in,;! & ,:,(<'l>.~<:lul.&t<>~ (th~ ar,.-,,lyret) l1:lay sl1.So t;sk'-\ t,h'<:l tosn~ 
,;,·f ;,. b;;.sebam:J: !(J,' or S.:<l.lr,dle!-"l:~- trl9in&m:i..t't'<:lS =®l,<:lt;<>,t: llcr.d i;e,,;:eivet !os: 
aoov~ ~.~s~s:-:and ~-::x-c;&pt. tot th~ lin'd.tij of: ~OC'g1. s·SJ.-,~r. ;s l:>e~~iv~i~ .miy h:av~. 
~.ppli<::ati~~ in t'1H:¢ivlng digit.al, 

'l'hl'> , :i:.aro:s,; oi: on~-!S- Witho~t &;,i.:aer.t<lir.9, ~n illp\lt :s,;t;sir,<,1 :<':If. i:'<:lt,:;<S 
~in pto<:fo::::~ & .m,'>tfol.,.ted hist ,ircrors<{l.y ec;nel;ste,;l o,,;tp,,t w,i;t.hcut a tlC 
¢~~p.CJt::.~nt. 

Tnuso:., , t.h<,, mist.rix ve{:t-Ct'& $!:'-I of l~r>'Jth <:li~ht, t.l"l~m ei,:llt. 
S:&~\Ol~s .~J-..o~.i.14 ~e fY!';~~-~~~ed t,¢iet.h-e~ ilS ~n 3.Jtde-p~nd~nt, 9r.:·-:Jup b-j"' th~ 
cle=~""J...<1.t..:..~, 7hi!lt .i,s, t.h.1, d~<mhit<>'l1 mul.tipHe& th'-\ grotrp ot 
~~':1\_t;ll•~½- b)t ~h.e: inv~XS·~~ ~&t.zi& -...i~ed in th~ ~~t~t,:,:~, !t. ,Sh,((lJ.lcl b~ 
not:e<I tM\;. t.h.e ~rn1>pin~ ~:!: :;~ples .is i,:-1:1ci,t, o:t t.h1, .<Mdul,,:ti,,m Ml.~ 
:::!.'!.>1t.tnct, tor ei1~"'.pla,,, ti:•c:,r.i &, 

9' . 
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-----------------"----------,-----~-------~----··----------- " ________ " _______ " ___ _ 

- e 
:r.he, • en~ugh to c&\l:se is.at\l:t&tion. M•l:'iS•V~.t, t;in.-,;a tM: te~~i.ver 

<\:s,Jd.c;te<:l in n~. 2 is ;s h,::i:,'1\ocl~•M zeceiv1.1:z; it ::suHez& :ft:00< hiqh s:i~ 
<,>ff';&<11,l, •n th-e s;.\ltput.s ~.f mil!~2·s 2,?; Mld l!J ,u,cl ,rll~)J,.;j.!:l,*J:'/S :n ,'lt;.~1 iii 
'-<hi.._,h _f'1.ii;tJies: H:m.itl> th,is a~unt. <>f ami;:,lUi¢M,i<>n., t:'.1.!;e&iver, i::s 
tv;:,ieaHy in tne eentet: of the <'.°<&::sit:ecl t:e.ee:1.~ !t·e~\!lllr«~y s::h;rnnlll.l., 9i<..>ii1,r 
t·.L~~ t~ •~h'l?;}~~r~t .i:::~t.~.t"f~.t·enct1:., :t~h~· p~obl~nt ~t PC ~U$1:.1J~r$, :i.:.~tln ll~ 
;,11,•w:iat&d ,Ul '3;&:.u::.tih~,i ,\1\ lJ.SE, Fat. Nil. $,Z~1,"I02 t_('> i'&ISl w. P1.1:nt 
er,ts.,-le~ «i,,;_i ~!'f&~t C>"Rlllp>~nset.ion" wl::d.e:!l- iii :l.nc:ui:p,::;zat:.e<l l:let:e l:>y 
:,:,e,,.terenc:e, .ful (;!i.,sc:\l.s&e•.i in m,;;,.te clet:ei.l i.r, t:hi>it i;>&tM,t., the t.t.:>ucl&$l:ltne ix;. 
utfaet:::s a.:e. 

It ~ ~ -P<'H§e ~sirig ~:ith~.r· ~ t-1.1.:·~t. ~oti,e "'~t' ~ _s~l~on~ cei~e: thiiS: c.,;:,,:i.Q~ 
b~tn,,; ch.,:is,:,r; t.,::: t,,:, 11!&->Simall.y <l:i.t'te.:ent., e, ,;:, • <>t't.h<>~n,.:i, ,:,.,<i! .. .,. 
The b~s~ .!:.~e~~~.iv~.r ·t:-h~~ P*f.t-ol:."~s t.h~ ::sbtl'V~ ~·zt~~lat~h:~n f·cor;~:s~ tuii,.ng ~•t.:h 
~~-,~le~ and ·Which~{;,·~~ ~ield5 t.h~ l~r9•~5t. oi:<l;t-~l,.{lt.i~n i:S tt~e.sl~d1" 

It .. 7h:Ls ma:,t ~e .t"e?IS'!:at~ld u~.i;;-v~ ct.hs::st,7 :rzr;-dess :$\~~» ~~ a (:•t!~ 
i_.nciloatiniJ t,nt.h~::- data "''{~t; t.:an~m.i:-ttw and •;$ne <:::z mer~ o~tl!.og,:>t'l&.l 
<::<x~a ~'t ci,,,,m,y c,,:c,de;,; t1i •Ot.l.l:l.l> a t-tn::~.,shold v11l.ue, and t:ne ,;;omi;«)~i te 
maqs-3it-...sde~ cc-mpare<l i!,.g&i.nst- th~ t.hraSthO·ld valu.~~ to {.°Srst~-~i)i9j . .t.f. 
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-f:;GtL , ,ti.th the p.tce:r.11mt inventi<>n, and e~eh 1>hu1>1 a Venn di~.9r~ 
<:>i l<:>qi¢ mep .isho~~.i.n,J n;,;;w twt> antipodal a>":t.ts; ut: mut\~.sHy <>3tth~&l 
>'><:l<UO~ ~<:(:t.:t<ling t• t.t.<a pr,a,sent invention c~m be ¢•!\1>ti:,,sct~d u1J1:t.,,<1 th,;, 
q,sn,i,n~t.,;,:c ::.<f: l:'lCL l ::.<r: tl:\a !j<mtin,,t:,;,r: ,;,t' n(<, :lA, 

'l'ha, ~N e<:>da to f•t1<', the MOO!-~~ coCSe and the ~tiv Qc-~~ e<:><la ia 
iUusc·U;at.,d in ft(o, "/, t'r,;,ct,idng 1.0:n t,~~~O!\iSl ~. pai1.: fci;: t.hill 
<>om_,;,os;ita $&q,,en;::;,;, i.,s &c<:oropli,snecl &ll t:nHowis, 'l'he ise(:,;:m<l <:omp<:>aita <:<:>CSe 
i& f!.~udi,,~ad ·t,:,ppim;i- !!!f.! .a />~Ul'!d r,~,M:\S, 

A ayst~ wllk'.li usea Ql?Sl< al,):teaclin~ na~<ia e,:-t.h~~l!.l. e~.!I' fot: 
t.ne I and Q ch.:1n.na.Ls., '•'h~ l>!OP ! ,md MOP Q ,z,::,d,i,$ ag~ al.tie ~:tocl,ica<:l :fr~m, 
th~ same ~o~,cn~:n:t~ 

"" .. Z ,_,,,d"'" ,u:e A-~0..,d t.:iget:het t.o get iJ:\n i~J;>al;:rn(;l<ed ~•dl'l '«'ith 
l/4 on~s ind 3/~ ie-·ro$ :t,e:$SJlting in ~ 50~ D(Z ~~ft$~t, The: ~<. -t.~~~ 

is .~oci:t1l~ ... 2 cc~..hi.:n>):,;_t w'it1'( thi~ "'t ~ ~:r~<l~t. ~,., to;;.· ~n"S· appli~at...i~nt :t·t :i.$'. 
cl~~.i:t.ed. th~t thr: X ~t:,d.~-:: i;av~. 

!t~ . t~ m,'5,j_r~t-~i~ t.t'tJ~ Qlf$Hi ~nd.. ~V)},id. ~t1s·t:~pt.f~ility to :i3 ~•.:.r~&t"ing 
.lnterc~pt<:>i::. With <:>,u: Wu'l'P o::2<:>d&, thie t.mul.Ud,;,t.!I nail a S•t D<l · 
off~~t. t:¢; &11•":,,S a pai~tia1 .co:t·J:*1:a.tizt:'i: ~-t !< ~.t,t'$:a~ dµ~l.N9 &~~'-l\~iKlt~ion. 
Sit..H.'::~":; f.:.~s:- thJs ~ .. ~amp.te th~ ~~m~ i:. CO~* ;l.~ '.,J~PS<i> 

Not~ thl>l ~1)% tlC <>ft\~<!>'t ot tl"l<S ¥ ,!l\Ultl;<'S;,t., ;t code '!l'hlC$5 ~/-1 of *ll 
bits ;st~ •~ ~t -f ew~ fH~W t.'::•~:&$ ~t tw~ ~""-k.iiti¢n~l phaz;~$ ~(t ,. 

s;;-. . ~o.~'>ini1,9 Q~ta ;,,ttr, the u,.sul. ti:nq m <>oCSes, Sudi. <11pp,u-atl,s 
<$l'lc\ rnethoe\ t::i p&rti~:ill&rlt 1'11!>11 $<.l.it&d tu ptc,ducill:;I ;, plUt~U.t-y nf 
,;,.i:,t.hi:,,,.:r~Mi ,:;~ p;,it';,, .:1:ii ~,¾>~<:H~d nt "' ,..t,ngl~ :lS<!:t. i:if a~'lll)iillent 
eodilz, suet, at:,ina'ilt~,;, ancl Nl&th::.<ci R.~ ,w<it.\tl. ti:i-c p.i:-<:><l~cin,; ! isn\'t, 
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-------------~-·················~~~"--· 
reay ,~ccu_r can t>"' C-!:t.slP®.ed et thi t.-ec~~i\•inq t:IHil.(> us.i.th~ t~~lmi~.if<> 
!:•t: be: ~£f$~t., c-c.<roper,M discl<:isa,;I in co~ri1y Jl:S(li9n .~, 
1>at. .. Ni:,. t>, Z4 l_. ·1 n tc f.'. , w, nem::. ,,,11.t.l. tlecl "P, c, Ot:tlSet: ~en<\lation in 
a ?.acli<>, 

r,::n; . Tt~n~fa.~tk~. Pxo~~es~~.t)), whi<::h is iru:::~tp{:n:·:~t~d h..itt·$!!'. ~y 
t·-~tet~nc~ .. -:::-.rovicte_-:$ ~n et:t';i.ci.~nt ~~.t1:~ tu co.!:t~e·l~te as. $ign~l 
,~:i.ir,1,.lt,W<'>c.<<.:.~ly with a:n ft:ilSS.i.1:lla 1:1x-Ule,gt:inal e<:>~1<03::<:ta and, nma 
d,.l. rnctly d~temiini,; thi,, re:si,:h.ia-1, ti•n"eancelled int~tt,:0:en,::e illi\OU."lt.!!, rt: 
n~,-?ev~.t i:,h~ :m.:.in-,..b~t· ot sign.&1.s who~,a: r~:s:s..~·l;...Hl.1 int-~.n::r~~~-rse~ c~nt~ihut.io~1.z 
arre. ~e dissr.,x::i.m.in .. t.ed i,,, ~n:,a,at.a.t n,an 16, ·for e~-1>!:!lp.h :n, t.h,a,;s, 1~ 
>.st 1-t t.i;lla c,rn ,;,"' &rtan',1ect to ,ii'-' qi:fJ;e;-;-ent: c~~~<>~<lll ,...,..~",.~ 
~hil:e t}t~ ~t.h~t 22: U$.$: t.h~ l~th C•d~~,op·.:L :rne 15 ~hit:}). ~r~ :c:t~QS$~~ t~ USt1' 

d.i:ffe~~nt. ;:::¢-d~¥·Q~d$ ~a~ 1~~ ~hijJt9'~tL 

·rhi.s . and. fil.~-d. ors <l~rL lil l~'t" tt~~r:s th-e ~yst.® c~n x:ea:dil}2' 
~-e~ .. ~,~h ~in~tJJ:t.~ne.~u&l:~· fe.i ;;n¢wn ~_yn~ _p&.tt.e:.t:~~ ~~.pl.~yJ .. rsg "~1.l. .t~ui 
o,:-tn<>,;·•m,i,l ~IS. ~)' pei-mnting t.h<o und<:>~lyin',l :.yne JlsJ.:temis irn 
dt!!.~\>d1~,::1 abov,l'l, it iis P>:'!.:S&.U::l.,;, to d:i.fl-,r;.i.mtn;,,te .i:-e;i.l_<:lu.,1 iJ:1.tert:arem:;e 
tc.t3tr11R.i.~J.6n~ 'f: tt~ ar~)t ~1~t·n;. 

Tne • V""t:'!<,\~1 >11t ths 1S&llli1> tim<:> ~Y lll¢&nis of an ortho<1cnal 
t.f.·,1m:,s1fo1:i1:1 such ~.:s tna ,iallSh~:ff;sdama,::d ti::isns:fotm. '.!'.f t;M, ~Ullih/3'~ ,:if 
,;,r,t.h~al ;::Q<i<:>~~ ev.id.bh:l.,s i§ l.,,iSS t.han thile nunlhai:: of &i',lnals 
M, the >,!cj::,th~ii.d <l~"';:,X"d$ c:im b-e MlSign~ to S1J.;Ol,!i,?1S r;,f 
im1itacliately sunou.ndisi,;r l:.>e&m<S ::i.-c ~~.l..l.s. "1hm,e sttpial.is a~ mr.ist litely ti:; 
tn\:.!lr.:!et·;,, dua tr; fa,psr.:f~~t ,;;.~nc:~ll&tion. A U.mi.t .set uf ,;:,~thcgi:m1Sl 
c<.>®"<>.1:'<10,, c&.f.i \'>"' t"'J-:.l>l\;t~d betwe<>;tt. n,e ~ si•;inal:s <;:,~, aliow iitl:erent 
::rnb:set.:s l;;:,:, b~ t'>l!!SOlved ,st " ti.flO:.,, at,cl a:J,.l. M. ~equj$nt.iisUy, ln th;i.g, 
1i>ay, by ~.:.xi:.-,;.latinq th~ i:..ieeiv,sd :si~nel.:r. RI> <:>VIS~ the ·po:i:'tion c:,;,nt.ain1ng 
t~he !m,::,wn :s:i.9·nal patt~rn with «li <:>:irl:h~nal ~~'l<'>l!~S! the .-.mo1:>nt. 
,~t :;wn <,c<:>d>«~rd Ls ~bt.ainad &.lS w~ll illS tl',e =,~s:it ,;:,J; \!S'.ll-.<-~l'l.t<'>4 <::s:)daw-0:,,.,;l,1; , 
Tne -!ll!l(>1,mt. G f ;::rt.h,i,;i; ec<i~"'os:ds, 

s.ri~flY.:- .s. ~ec~n<l ph~~e ~-f ~tle $;.i;'t: th~ r;;uwr;on~n.t -codes ~r..d 
~.nv~,;:t:l.t),;f at>ot.h:si: ph&tie :st 1::l:lal:: C•!\lPOU>Snt. \>ocl~ ti, p,::odl;lee two 
1:1c~tho~t>.al e~si r.ro1,t th"' .&a.11~ ,:,eq1,lSn~~is, '.t'na ,:;e1.rnl t.J.1J1, ~o~oS!.i te 
l ~nd Q :;l'jQeQ h~ve '":.~:ett.a:ir1 d~s.1it>3bl.'S$ p~.tt1>}l t::<=rrelation p-.r~p~.rti~::$.; 
1-.hieh re::i,,lt. ft:~. 
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.i.t tl'i"' ~l,o;t~ p,::,_,;ti,:m, a lllign.11.l. t«p Ul): 0Q11:pl,-,z « !-}Ql:ti.::<n, .:<:f 
th:!! si-:1n,ol t,1.'1,m:!!!m:l..ttocl ov,rn tb.o ti:nn!S::riJ.!S!Sh>n lJnl(< 11 '1 t<> ,w q;tio;n&L 

~<>'-'¢!::ill ' ro.l}' i:)!}('ll:'!St'-l simull.:'$.l\$<.>1.l!Sl}' (>lf<H' th., !S«l'l\Q lin~;, Within 
tho constn.int. of t.ot,a1 link pow,;c,;, ssat':h rno,::!em isho<,!l<l ,is.e. ei. ciiffetei,t: 
o:;:stho~<:>n,11J =4'>, li'<n: e:;::~le, 11 o,;icie 1 1~,;id!Sni 1-s~11J.d: not intertei~ 
with .~ c:~e ;.?; m-Q~~m~ :tt. zhoSl.td b·& not~(:. t:..:J-"$&t th~. 

!'lu:-t.nerm•r"', t:h" ~-,1e.:~ d('lc<ici;~J:)ed no.rein, l:>eir.g ;s =ti\ll!Stor (t.h" 
&)'l'\t.hesi;ses::) ar.,d « @nt~at.<r& {t.h<il «l'laly:e<i:r.l IM~• «lso tak,e tl:',e :e'i::>tm 
•f.: a l;)a,H,l:>«mt Rlf 1:,,; :!ll:<Unt!Was::e trar1tii!l'J.tt.ei· moJul.a-tor. ;m.:S f'.'1:-Ceivei: (or 
.sb~,ve ha~~J:·rerid .. 

!,-; , tr..,., m<:id::!lm 12$ .:J,?e~·"-t.<~Z >HlCh i::hat tJ'l'lil C:~<<ler ci.t"ouit pe:i:iot'll,!.i 
~ .c;ecl) .. r:;,9 ~peration ot n-.. ,~l:tipl.y·in.,1 a itl;9:t.a Wt$rit tii~~s. ~n. ¢:r,t.~Q~~l. 
~~ C. ·th,a d«:t1od.Q-s::· p~.t·.t:01-ms, ~ t'::):j.tt'~.1.-3ti¢n '3pe.s:-~tJ-vn ~.e,r;:$!.( d~~·~~f$:d C ~ 
lt i.hould l:ie ,wt.~cl th«tc th% tin&l V' ii,!')llt, 

'l'lue , ,~ero;ic ,u· Qr,e,,s, Wltl'lout Mra.rt!:!U.<1•;1, ,m. input. :s;trin,; ::,f v~ti,z 
wiU pt:i:>dUC& ;, lll<'>dul.>St'1:ct .but :!lti:or,gly oor:::elll.t.~d (l11.tp1.lt lalit.h::)Ut ;3. oi:: 
C~ll--&!'>t, 

Pit:'>'P!i?O.l 

Thu!>, tne mit.rix vec:;t.,~;.~ at'9.! :;;J,f l,:,n9t.h &ight, then eight 
san:ple,s ~ho11Js.'! ~* pl:0<<:e\<JSed to,:eth.'1$c::: ais ar·, biclep<@dr,mt. gi;x,up l3f the 
~lat,1:1,i:, 'l'l11$t i.;s, th~ d~~l.at.:..~ mult.iplies the gt:inip ot 
$.&U',p).,:,,s bit tJ,e, inv~i;se- max:::i:~. tl~~t:l i.n th* moo'J.l.«t~~- :tt .sh•1Jld. l:>o not.ed 
r.h~ t. the gro»pin':i, 
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W"f.,tLC·OME 
;.i·, S, !> P.. '1' K N T 
~ • + * • ~ * • * ~ * 

5'?15!3 CTW!'HOQQN~ 
161.:ln!3 COP~< 

iti>t •ii.'1'ff0(.0W'll. COC'.»1 

'!' (! '1' R !:': 
f ! X '1' r I L I 

I •:R'l;'l,•tJt.;AAL {Wl COOS<') 
1]620'8 PC 
l:-Hi~·:, Ol:'S'$£,;' 

32 n oc: (Wr,rn-r 
(l:lC f!fl On'SE'l:') 

t.1 1 OWl'l:lO-.'<lNAL C.•Ol!o1 J.'I.HD lX: OFf~.is,r 

»> cl ll 1-~7 

·e 

.. .. 

] . 5, a:12 .. ~41 {' S~p j i2~ l!3~$ ~ C~ll~1:a!'.::l:S8:t~lli te -:.~•r@ltrnit~~t.t,6nz ~;/Stf$ffl~ 
~i.t.:h trrf,i'O·v~d fs.~~qt~.~ncy r~-ti . .1S~: ~a~~1 ~- Xl~-tfC,-. 455l'4z~1~ ll, 1, 63,· £:'1 ,· 3,.. 
t~, .H\~ {XWlaGt ,>,\'Ail.JUH,~} 

;: , 5, 7i:JS, 97l, ,Jar,, ·D, 1\l9S, '1',<0--'8<:l}' J,)<'l;}il'\>;/ syJSt&m an,j &fl})&rist.uis, fi'sul 
W, l>&rit, >}55/$ll. l; ,M0/$25, U.' 4ei5/J~3 O:MJ>.$!:': .i>N.l'l.l~l.>$) 

~- ::i •. {,<ti,.8\lll, !~ilc;,> 20., is:i'I, Celi\J.lar/si.s.tell:!.t-<s o.ili\ll;1n~:1.c;~t1(.lnS1 S:'fJStem 
',/.it.h :s.~~fp.roved fr~tr,)enGt "tf!~·u~~~ l?':3ul l'f~ De~t, 170/;N::,s.~ ~ .. tz./:t1:3l 370/319 .. 
J~H.1; 45,5/l:}.2, 2S .'[!~~GE AVA!LAaL!:,J 

4, S,. 619: .. 5.Q:J, J\pt. s, l*97,- c~11-i~1;i;.~l~at.~.lJ.ite co~unieation~ $,f;st~m· 
:.-d._-t,n, i~1".p.t"c-v·~~.ci t.:i·&ti~enc_}f l'.~,e .... u.~e; fau.l. w. f))}fJ:t.~ l1'0/ 330~ 335< 33;7; S.7~/i~E.(: 
455/63, 4."i-{!,. 5t)l flNA,:SE ,s,VAl:l:JUlLE) 

z. 5, !'>Nl, 15~, a.:sn, Zl.l, :i~~; ., ,wi;;&:.s,cu,. &nd m>:'ithc>,j f,;:.i; q,merstill1 &nd. 
utili.?-i..f.'-9 t~seud~tH:,S.~e ~cd~ s.~~:;tttet!.ce~n ~i~~h&~l L. w.tl~((n.,.. et. ~l» ( 311/50<' 
~,H/n1.0l; $'1$/2:(ltl; 3~¢/~>5: {lW'<(.£ AVP..U,,'l;,SJ;,t] 

·to-., 5,!i94~9~1 .. 1• tJan. i4( :}~9?"., .A Ct1llul~.t/~~t~.ll1t:.~ t:~w.}1ir.;~tien~ ~yf)t~m 
~,·Hl> ,..,.ne,:-,,;ti,:,~ cf ;, p.l.utalt<::y (>f S'-!U <,'!'. int;,x$e:::Un9 ant.e,nna l:>e<.1~$'; 
,';Jul W, Dent, 1:.>S/ 13, 1, 310/31•, :HO; 4$S/U, :j, ~o, 42ij CWA.<.4a: AV.\ItJ>J31.l!oj 

7. :;. .. ~5.~~ ·~r~:.·1" ·.S:e::r;. lO.. 1.~96,. C<3ll:Jl.ar/s.~t.~11. tt.:f5 c~urs.i~~ti~:::<ns !SY~tem 
wH:::b. impr•v>!.:'ti .t.i;equ<em,:,y .i:~--;;.se; P&u.l. Ill. Oent., ,l'?0/$1~; M2/3!>2t n,:l/:t2:~i 
455/l;J,3, 63 .. •H:t! fl'.W\.~ A.\l~~U,l~l,E1 
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-----------------------------------""'"----------------·········· .. ·~--·~-·· 

l'o' I!; t, <; 0 N .; 
U. S. ? P.; T ~NT 

_s·71~~ CR~"6¢®NAL 
12%ll''i cot,£ 

,. €, '; CR'l'H°'"°~Af, C.~m:: 

!'t3 T~£ 
T I X T f ! M K 

{ OR.THOOQt~fil.. {~ j CODE l 
ij5 t.l A~i) :,~,t~O~-C:~iAt< cont 

l_;Hi20ll IX: 
~8l39(i $lG~Rt~ 

$0·~~ ifC S::!:t°"h~A.t,; 
{oc ~'W} s:u:~j 

1~ C l,2 AND OC SlGSAt 

::Mtl'l'.$ iH,!'<iO 
S1>!)6U f'R!l{l~1lNC~' 
Sl3.l;i% c.!c.tl!>.J, 

~2- i~M .Jrn.!>Qt,:'lt-1<:¥ .$ WM<J:. 
( l':l!;M (ltl f~Ql,--Zl<l•:::Y fl<I} .SI~} 

r.~ Q Ll ~m ~£P.O ntQUE~(:f .sr~--AA~ 

n62oll ix: 
l21i6:3 OFfSB·T 

.S2.J2 t.~ O~FSST 
( OC -(\-fl Of~'..~B:T~ 

1,~ {J ~2 R?JD nc t1rl"$ i,-

is:e-~oe tJc 
~,s•, -'!7 3 C~'t,>c?,'!KN'l' 

7'I $1 :OC CQ_<,!,"ON'~N'l' 
(PC on COl·fl'OO!lN-r) 

l LZ l'~O "t~C Ct~J~~ENT 

* 
* 

1 ~ ~., ~-a:a .. 404,. o,~t ~ 2~~ ~ l.991 < }.t~th~d a~.d af:,p&r~tU$" fc,.r. ~ign~.l 
't:.~s.N,S.~i~sic:t:~ .~~).d .tt-J:.ept:,.ion; Wi,l.Lt&~ J., Mt.11-e~, .'f1S./2li fl.MA.GE AV,~l~Jri<~1 
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. ' 
i, 5c,3~7,~l$, ~.:.w, 22.,M;4, M<>.th,~<l isr.d apf,llS't&t,,,i, J;o;: 
t:.-.r~.-~~-ID:i~si:-s.t~ ~t~<l ,t,t:¢.!PJ.pt. W1.11l~m .J,. MilJ .. $!.'};.~_. 37:)/203 

x..> d l~ k~ic 

,~-lS p; k11<H,'l'l tn thi:!. ,u·t, ~ ~~.hllato~'-~~l,JSt,;n, (mod~~l 111 "',n 
el.::cctr<mi,~ d.::c\>i,~-e ,~at: inocl~'l.ate:!! tUS'l:sn->itt.~cl s;ignai.s and ,;:!em::<l:/-ulist~.s 
.n,r:f:<$."ll!8d s,ign.iJ-1~, 'tl"IIS: ='tl..-:m ~,s;n1tt';,J,ly l't'~'J':l.(l.e.:1 ~~ .. il'!t&k'fa,;:is: l:>f:<t .. ~en, 

:tn , irl the ,:sc<lul,at.,.:n· t.,:) Fl'CVicle M, <)l:ltp>.>t dill:& ti;:it:,\\e 
c,::,.~i:,n<p<>l'.,<ci~r,9 t<c> a modula~.ed cutptd; iststf',isl. 'l'h'$ )1:'o,-:iem 'l:'urther :l.r:.cl,,.1.-:lee; lS 
~\$1.atoe;:x, .. n~~·v"in)1 a plurality -~<t ch~ .. nn<s:l~~ t)~(t !'~c~i.vt.~.g & -d&t>S 
t::,:,;;~1a c•1'l'<lt$t:,J•!~ciin1 to ,a ntcdtll&ti'>d ,~1rt1)t,t s,;;.gM1 pt·~vidW t',;c:<.>n a ft;:H, 
:pl1.H."'alit.y ,1:t: it~pt;;.t $.;$.m,JJl.:e:$~ wh~t·ei;:?. th~ ~~&:t,¢~· rou1tip1i~, th~ 
:re:;9!iv~..-.;i cla.t.& fz:.ame ~Y ~ s:eh:::on~:t rctat5..,(n u-~~t.ri:s.: taving <S i:,-;:,w d..i~Q.r~.st)~n 
-~r~d :i'$. ~-~lumn ,ji~·nsi.~n ,:.ct·r~sp~nd1n9 "t<: t¾e ~~~ .. mib~x- (}t ~-~~nnf:i::l~~ .l.rt t~h~ 
<l~l.at<.>~ t,) p-i;·o:,lJi<,i0 a den,m-!i,l~t.~i ~d.,;ins,1 ,::n.rre~poncltng to ;:in 
:>utpu.t d~ta f:r.a~ havi.ng ,:S fi:s:t. pl),.n:-alit~l of ),l.rt~ut ~~le~~ whet:~irl thQ 
~<)~lat..:.~ :Ptt,vi:d-~,s ~n eo:.c.h cf tne d=i<,~ul&.t~$:' <.:J,;,m~&<la .s 
-.:.~•Xt~~~f)Ot)d,ir!~ ~ne: '(}f t,J,"j.,& !it;:·~t }11U~oc1.tt·y ~i: t">Ut:Fut ~&:i~p.le:$ WhQr,:~i.t'l ~~C-h 
of th~ ,:-~,i:t-~n~t ~$l~'"1t~;s •~:o:t~S-'9!$p(:l·.S1d t.a c:~e-? relas.tt.v~ly h~g:h Mt.a 
rat,s, 'tne mPdulat.e<l ,-:!at:~ fr . .me IS\&}" ti,,.:,m h-e aant ~Ner a tzar:.1S~1>si,::m U:,l<: 
M\d .~a~<.>.b'<sd in « den!-~1.ai.w,i:; ,:,f a sac.:cmi ll\u..S<t:m., 'th.,, ,;:l~\~l-s<i;tl}r 
d~'l<),:kil;,t:¢:o t.l">% ~-f:<~,eived !nodµl.at.¢d cl<1-l;.;, ft:!)<m,<1, ~~y mul.•:ir-ly:i.n,;.i th'$ r.·'-\ceived 
m,;fdul~t~}j d~t.s. ft&me h:y· a e.e->~ond: ~o-t~t:J,i~n ~ttix. whic:h pitt!~l.~s. 
t~ pr<:>v:i.-cted ,s: e<:>de,:1 l'<\>:,dul/St~;;l d.itta t.,;a.,<r,,-s, A <;t,;:-i;e,1-_1:),::,n,::li.m~ dac<Xling 
d.r<:,:it. w.ay l:,,l:l C,:lti!)l<Sd to i'J. c;,:,r.;:eci;~)¢•nding ch,rnn,,.icl Qf U•« ~~at•~ 
d t.ne se,~•:rnd i:;,(>(;!eir, to tnuf! deecd'1:! th« e,:ided moliul.&t.ed ,;lata frl.m!e, ;~ 
tirr>ing c.tr-::t~:l. t e~upled l:ietween the f:i.n•t ,s:nd. 

lo , /S<:mclinq <li~ital d:llta •v,u' an ai,.:,1¢1 ~&cliu..~. ii1c.tuclea 1s 
:>l}>nt.J,~>M ,.~,.i: to pl:'cv:l.Qe & ~cl.uh,.,~~· ancl l:l.n .irneli,,ts.<r ti:. pt:,:;ivide a 
~a..mlat()ce. With th.ii! particu:i.ai: ari::an.,;ie::r~nt, di,;:ital d~t& to l:ie 
tra:m:<l::~tt<e>d inay be "-~¥i-H~-::l te:.< the input roi·-es ,;if the /Sfnth*s.it&k', n1. 

~ei,sn·,i.ng iw>, to rm. S a $$:rstel!l fer; t:;an1S1nittin.,g <:1i1;,it:1Sl clatcil 0<1,s;: .s.n 
an.s.loq .t':!<t:d:l.l-lll., ::l-1 :in<:l!.idit$> a modt:1l&t:'->I'~&t.<:>~ (mw::leml 9S na;:;e 
Qnlf· ~ ~odt~l.~t.o .. r .p•o.rt:i~r ~f ~ii~ $00~~ $5 bie:iJtq ~howii~ The, ro•d.Q~ ~s 
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?T0-1556 
(5/$1} 

, tl.S, DEF~ OF COM}ffiRCE 
PKIBN1' ANO 1'kMleMAlK Offtte 

FlIB MOORD smml' 
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----, ----------aESf~PY 
/ '; -~ , .. ,\;;' 

\. 

'·';:. 

' •'\,, 8/819846 

't':i:anemitted }':?ff}1 for fiHr,g fa th~ p,:1.t.ent applic.s.ti,:::m. of: 

··'foventi:_"ir~ .~~-a ~ an~ll,., 

Fot'; lUG!t hA'fA ~Ti Slt'~ SP£C'ratffl 
'1'ru\N'SC.l,l:~ ANI) MSQC'll'l:'ID) ME'l'a®$ 

{X) 

( l A ct';rt.H.ied eo~y of a ___________ ap!)li.cation, 

(X), 

,. ' ~ ; A ve,dfled i,itat.ement: to eatablish am~ll ent~ty status 
undef" ?,7 CFR l. 1$ and :L 27, 
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n 
j,/ 

s 

• .A-[110 ,~ ', 
08/819846 

lIIGR DATA RATE S~:READ SPEC'l'ii.UM___1~~~Blll:E!L.,,_. 
-· · ~---. · .. ~ns 

. -""--.~ 

l!~t~ 2:f th@ !nv~ti&M! 

Th~ invssmti;;m. r~la.tes to the Held of 
communication electronics, and, mc:n:e particularly, to a 
lS!pread spect:rum tr~nici,d.Y~:t: $.Sd a~~ocfat~d ~thoda. 

!!~skg~lim4 2~ tM i~t~D 
Wireleas or radio c~icatfon between 

aepat'a.ted electronic devicefr fa wi.dely used, For 

e~ample, a Wi¼elei1:1 lq~is.'.\. area: rlet•,u:it'lt {t~) i$ a. 

10 flexible data. co,1',munkatfon ayatem thi.at may be a:rt 
exteneion to, Ol'. .m. a.lterl1adve for, a wired LAN withitJ, 

$ bu:1-lding or Gam:pus, A ~ u,ee£t r~d:to technology to 
transmit and recei.ve data ovei~ the air, thereby 
1·educing· or minimiiil1g the i,eed for wired connections. 

15 Acco:t·ding.l;t, a WlJl:}1 ¢t.-'lllbit1el8! data cc,nnectivity wi:th 

user mobility, and, through simplified configurntiom~, 
a.1,!>C: pel.'!~tl,ts .a w,ovable !JIN. 

0<,,•et' the past several ~-'ll!~:r$, WLANa have 
gained ac~e-ptance ~mon~ a 1,u~r use:rs ii,cl.u.ding, foi~ 

~O e3'i:ample, healtJi;wcare, retail, manufact:u:dn_gc, 
warehouss.ing, and a<::ademic ·area1:r, These groups have 

'benefited ft'® th~ p:ri::<ductivit:y gainis of usil19: 
hand~·held termin$l!<I $nd .riot~bouk com!)ut:ere, for 
~xample, to transmit rt!:al»t.i.me inform$tion to 

is cmntrali2:~d ho~tss fo:r prt.---ce~sing, Today i>t'LANs are 
b>c~coming more '#idely re¢09r1hed and uaed. ai;i i.a gener.-a.l 
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purpose connectivity a1ternati.v~ fo:r an even broader 
:t*nge cf users, :rn additi.on, a' ~'um provides 

installation fle:l>l'.ibility and pe:i::miti& a e¢1ttp-uter net~rk 

to be tl$e<d in ait.,la.tiom.i where wireline t:~chnology l.iil 

5 i);Ot. practica1. 
In a t:~•<pica:1 Wt.~~, an acceaa point provided 

by a t:ram:1-ceiver, that iat a co~bination trru.,amitter 
and :receivei-, conn~ct~ to the wired network f:tcm a 
fixed location, Accordin~ly, tfle acceaa t:ransceiv-et' 

l.O r~cai.v!!Hll:,, buff~rlll, .and. tt<.S.fiSl!lit~ d$,ta between the WI.A.'! 

and the wiTed rietwor,k, A eing:1~ ac<ieB,1& tr,anac!!!i.v~r aan 
a:..tppot·t {t att\$.11 !':fl.'OUP of co:lJ,ocated i.a.ie:ri::s within 1a. 

range of leag than about one huiidred to aeve:ral htu1d::n,:d 
feet. The end ua1:tta qi:m.nect to the Wt.AN through 
tra:n!Slc:eive:n,3 which <3-te typically implemented as .PC 

cai-da in a n<rt~book 

desktop CC\'\1f)Ute¼S, 

inte~rrated. w-i!:.h any 

computer, 

COl!l~l)tf!i·' Qr r~J\. er per i:i~rd~ 

0£ co1.1rae th$ trams<l~i;,rer may 

d.evii::~, such ae a hand-held 

':the a~eigne.e cf 'the p~·eaent irtventii:is1 haa 

·4eveclope~, and man,tfact:..ired a i::sei:. of integrat~d oiri:iuiti:J 
for a WI.AN under the mark PRISM l which is CQmpatible 
witl1 the pr¢poaed IEEE 802, 11 atandard. The PRISM l 
chip eet ia further dee:cdhed in m1rris corporatioti 

.~S Application Note entitled "Hat·r}s PRISM Chip Set", No, 

A..~nn . .-i,, Mar-oh :ts%; and ;1l!.bo :in, a pu.blicat:ion entitled 

"PRISM JA GR:;s C1l.ip Set 8
, file ~,:;;,, 40€l.4, 0-ct:.t:iber 

'.I'he PR!St•( l chip aet proYiQ$;/;S dl the 
30 fu.,~ctfona necei::i,ga.ry for: foll or. half. dupl~~, di.rect 

aequei1ce a~read spectrum, packet oommv.nkllltionl<l at the 
1 , 4 to 2 , S GH2; JS~! z,;,.dio band, , 1'.n pa:i:-t icul.-s.~, the 
n:srnS24 baaeband proceaa~n~ ma111.i:fact\n'e.d b-/ lta:t::t:"i~ 
Cci-:-po~·atii:m. ~miploya quad:rat1.t:re r;,r l:)i .. phas~ phaa~ ahift 

35 keying !QPSK or BfiSKl mqd.ulatfon s~hemea, While the 
!?R!SM 1 d;d.p siet, ia cp~r~ble. at. 1 Mbit/lEI for BPSl': u:.d 4 
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Mbit/.:si for QPSX,. the!lle <lat.it rat.ea ~ay not be ~ufficie.Yi:. 
fur b.igher data :ca.te app1ic3tt.iona. 

Sptea.d s;rp~i:itrum commu.."t:i~$,t:ion.e have hee;:n Ui!!ed 

:for .•ari.oua applications, such a.a cellular telephone 

5 .com.lll,mi.cati.ons, to provi.de robi..u~tnellia t~ j$mming, good 

itster'fe:i:·enee and mu.lti~path :i:•ejection, and inher~mtl:t 
t,ecure cnmmm,icat:h>n;;i. f;r:om ea-.•eed:t,:wpe:t•~, as de.:swrib~d, 
for e:.::ampl(~, in tLS. Patent Nu. 5,SlS,3% tu 
n"'lekotzfo., 'the pat~nt disc1uBesi -a ¢00~ divieion 

multiple ac.-oess {CD,.~) celhibr c<imm\mic~tic0n ay1:it,en, 
using fo1n· Walsh ap;r:eading codes to ~now tranamil:lsion 
of a highe:i:· infcri:;msit,i3m nta without & f.mbstantfol 
duplication of transmitter hardware, u,s. i'atent No, 

.s, 53 5, n ~ to Padovani et al . , tL s, P;si tent No, s, -t 16, 'Ht7 

15 t•O 'liilhou.se:n -et ~1.<·f U(~-~ Patent No< 5~3-·09~474 t~o 
GJU,,;)\.l$en et ~L, and tLS, Patent NC<., S,:102,45~ ·t:O 
Gi.1hm,-$en et, ~L 1:1leo ,:h.scloss~ a t;D!>il'~ apread sspectrum 

cellular tel~phone comin,mica-tkl•M ayst~m u~dng W,:tl.~4 
fm1cticm ap:reading codes, 

20 Unfortunately, the convent-ional Walah 

funct.fon sspre~d.ing code~ may ,::re.&t.e unde.$:irabl.<2! eign~l 

coThponenta tc:i- aome applications, Moreov~r, a WLAf~ 

applicatii:in, for ~Kic~:mpl~, may r~i:tUi:t"e a 1'.!h.$rtfi~ between 

BPSK and Q~SK du:t'ing oper.adon, t:hat ia, on--the-fly, 

2:5 Spreading codee may be difficult to use in au.ch an 
<Sppl.icat:ion where an m1.~the-Hy chat1ge ia :t'egu.h'ed, 

~~n: (:If th~ J;rs:~;lW, 

In view of the foregoing back9rou:nd, it ia 

3{l therefore an object of th!t! p:reaent: inv~ntfon to provide 

a $pread ap!\lc.trum tr.-1rw<:~iver artd a~~ot::,i.l!!too method 
pemitting oper.~tJ,-on ~t higMr ~ta :.a.tea t.4-an 
co:tlVel1tio.nal transceivera, 

:tt ia .;mother object, i:,.f th~ i:nv~ntic-.<n t,o 

3$ pr<wide a ~:re&d iSpect:i::u.m t.ramiceiver and iu,rnio~iat~d 
method to pe.rmit ot,erat.ion at higher data rateG an<t 
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whictl may awitch <m,,the-fly between different data 
r-atea and/or fa:irmats, 

Thege and othe:t- objects, featti.rE!s and 

ao:.,·ani::agea in accord<1.nce with the lnyenti<:>n a.r<:! 

5 y:.n:ovi,tled by a spread apectn~m radio t:ranscdYe:l;' 

con~prising a high data :r~te baseband processor and a 
radio aircuit cormect~d thereto,· The ba.!:l~ba:nd 

proceaaor p:t-ef<:1:tably i.n.C?ludel2l a modulator for aprelxd 

$pect.:t'\tm phase !:c!hHt keying {f'SlO ,i:\Q~t3,hthlg 

:io info:rm~UoJt for tr..;u:urmil2laion via the :radio circuit, and 
wh~rein the mo<l1.ilatQr, in one embodiment, compri~e$ at 
lelxat e<ne 1,iodified Walsh code futict:ion encodlil:l:' fc,r 

enct::iding irtfou~tfon a.ccording to a -modifie<l Wal~h 

code. The has;ebaxld p-roceseor a1$.0 pre:hirably fori:J:ie:r 

15 cotr,:prises a dem!'.ld\11ato:t: fo:i:· spread spectnllll Pl':!K 

dll>mc,--dulatit1g i~1fornmtion r~cai ve~ from the radio 

ci:rc\d.t. 'l'he demodulator is pzssfex:-<U:l1y connected to 

the oi..ttput of llt le.sat one aualog-to"di.gital (A/OJ 
corrV·ll>rt<:1:r, which., i.n. ttrrrt, i.Ei AC-coupled to the 

20 assssm::fat-ed receiYe port.ions of the -radio d.rcuit., 
.A.co::=<:~:rai:ngly, the demods.J:la.to;r preferably comr,i:d~ee at 

lea$t on~ modified Walsh cooe fom:n.:.iQn correlator for 

dModing i.nfo:s:-ma.tio.i accor~.ing to the modified WalBh 
cod~., l'he w.od.Hied Walsh oode 11:!Ubst.antiaHy reduces an 

ave:i:-age DC comprm.ertt which in combinatii:m with the AC" 

coup.ling to the at lea.at one A/'D conve:-rter thereby 

ir1cl~ea.eee <::r,'1H:·.i.ll siyt3tem ~rfo:t:mance, Other orthogonal 
and bi-orthogortal ending $<:heme.a ma;y alao be t.i.$ed, 

wl:u~rein the average !JC component ilS! preferably 
1::11.1.J)stant-iaUy red:uced er avoided, 

35 

The modulator p:tefe:t'ably c°'~pria~i:-1 -i-r--e~na tor 
operating in on~ ct a. bi~i;:,hasie FSK CS?SK} mcdul.&tion 

l!lf.)de at a fh-st dat~ rate defin:i~g a first format., and 

a q:U.«drature PSK (QPS.!0 mod$ at. a se(;:c-n:4 data rat~ 

defining a s-econcl fot."!llat, Iri addition, th~ demoo:ul.ator 

pi•eferabl'.f compria~i, mean» for operating in on~ of the 
fh'at and aeeond f.ormata, The mod.ul.ator ma:{ alJS10 
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preferably includ~ header moo.-ul~tor mea:nl!l fc:t 
1i1odulat.ing data packeta to include a head~rr at .s, 

predeterw,ined modulat:,ion and ~ thb;d data rat~ defining 
a third format, and for modul$,t;§.ng v~rL!!.ble cbta at ocne 

$ 0£ the fJ:t·at and second fo:t'!!\ata, Accordingly, the 

demodulator tb:1).s prete:nd:ily in<!1Udlll!$ helider demodulator 

meana fo:i:• destiod:alating data packet.a by demodulating the 

header at. the thhd fm-mat and fQJ:: switching to eithe:t 

the fir$t and second fo:rmat..s of the variable data after 

10 the header. 'the third fo-rm;s.1; hi pr!!!fot-ably 

diEferentia.1 BPSK, and the third data rate ia 

p:refei-ably lo~r th~n the fir1:1t and $~mond ~ata :rate~

The demodulator way preferably ccmpiiae f.iret 
and eecond can•ie:r tra.cking 1--oopa ,, ~ the first ca:tc:t'i~:r 

15 t:t·acking loop for the third forir.ai:., and the 8e!":l:Ot'ld 

carri~r tr1w.!dng loop ft::tr th~ fi.rnt and i;1ecoud forma:ta, 

The second carrier tra<:!king loop, in turn, may compri$e 
a carrier tmme:t•ically cottt1:·olle:d oaci11atoi· {NCO) , and 

~CO .c,:mt:i:ol mearie :fo,r selectively oper!!lti.t~g the carrie:t' 
NCO baaed upc.<n a <:ar·der phase of the firet ~art:-ier 

tra<iki.t'lg loop tc the-s:-eby facilitate a\'<'itc'hirtg to the 

format cf the variable data, The second ca:t':t·ier 

tra;dd.t'lg loop may ~leo cc)mpri.8l!l ~ carrier loop fJ1te.H:-, 
and carrier loop filter control mean.s for seleot.iYely 

:25 oper-at.ing the: ca:t•rier loop, filt~:t ba~ed upot'l a 
frequency of the fir~t car·d1n:- tracking loop to 

facilitate awitehin9 to the fot:<\Mt of the variable: 
data, 'l'he ca:r:der tx:acldng loopa permit. ~itching to 
the desired £0:i:·11.at after thl"l header and onNthe ~£1:l,. 

The at leaat aiie !llt.xii:fied Walsh code: function 

con:elato-r of th~ de:mcdulati:ir p:i;-efe;rahly e°''\'lp:tiaes a 

modified Wall:>h function gerter~tor, and a pl-Ur&lit:y of 
pa.i:all~l GonneGted oorr!!!l<1tori_s cton.u-6":~ted to t.oo 

modified waleh fancti.on: g:.-,ner.sto:r, 'the modifi~d W&llllh 
3.5 code may be a Walsh code modified by a mod\.l:lo t<;.<o 

addition of a fixed h~adecim.a1 co...1~ thereto, In 
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forthe:r comprfoee. means fo:r pa:rtitioning data int,::J fou:c 

~it ninbles of sign {one bit) .and magnitude {t:h:rne 

bita} to the ~iH~d Walsh code fu.n~ti.ot} es1.cod.er. 
The mod,tlator may alsso, inc.li,.ide sp~"aad.ing 

s means for spreading ea(lh d.~t$ bit u~it19 a paeu<.'lo:nmdom 

(PN) sequence at a p:redetermineq. chip :rate. 

~aordingly, the moduhto:r may also compriae pream.ple 
:modul~ting· means for g:~ne:rating i a preamble, ~:rid wherein 

the democlulatoi· inchtdes prea!llhle. demooulator metuui fo.:r 

10 demodulating the l,,'reattible for $Chiev>ing hiitial PN 

eequence .synchri'.:mi~ation. 
1 

The modu.lato:t £0:r the spread ape<:::ltr\lm 
tr~naceiver may inalude a acram.\;:iler_, >ind the 

demod:ul&tO:r .acco:rdingl}• prefera!;il~t includl\ii.: a 
15 delSh':l:rembJe:r, Tht!! detnodulat,;:,r may a1ao include (llear 

channel 13.Saea,aing me<S131.a for genl!\rati~g a clear charm~l 

a1:1aesament .. signal to facilitate' communic~dortl!I o:nl}' 

when the Gh;s.t1nel is clear. 
The b;su~eb;sm.d proceaaor ia de~::lrably coupleo 

20 t:,o a radii:.< cii·cuit:, tor the complete spread ~pecttum 

tt:,U"la•ce.i vl!\l.·. Ac:co:t'dingly, th~ t~raneceiver pt"eferahly 

j,ncll..uies a quadrature interm.~diat~ f:r~qu.ency 
tti.oihilatct"/demodulatol::' conn~ctfld. t~ th<$ baeehan~ 
p~cces1:1cr, as,d ~i\ up/dew:,, frequerlcy conv~:rter i'::Ot1.."teated 

to the qtiedrature inte1-medi.at~. t;rE!q11ency 

35 

' ·modul.ati:n'/<!~modulator. !ii addition, the- radio cir<:::luit 
preferably furthe1.· com:prisets a iow noise ampliHe:t' 

having ~ output connected tc ar1 isiput of th~ t,tp/down 

coJ.T'l~rt.et', and a radio freq:u~ncy p·m»'$:t." awplif:ier having 
at1 irip,ut- ('!Onnected t:o an output. of the 11}'>/down 

c:o:rrvi!trte:t:, The lifPt'!;lad :s};leetrum. · radio t:tatlec~i:ver 
pi·e:f,1;irably also include~ ar1 ,~J1t~snna, .and an a11tanna 
swit~h rot' ewitch.ing the. atlt<i:!l'.Ul~ beti,,.eel.'i the out.put 0£ 

the radio freqi.i~ncy powe:t' amplifier and the input of 

the low noise amplifil!\r, 
A met:l:v,:icd a~~ct: of tht ilw~ntirin i$S :for 

kiasehand proce$1t1::lng fo:r spread $pe~truii. :t~dio 
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comm1;:nk,s.tion, 1.'b.e m~thcd rrefef ably C'.omp:t'iael1 the 

at,e,i:)a of~ spreed epeotn~m phal:le 1o1hHt k$ying (PSK) 

mqdulatit"l-9 infoxmabion for tranami$aiPti by enoodins 
infot:i:!?ation ~ccord.il'l.9" to a p:n.ed~tet'ffli:ned bigo:i:t,hog,::mal 

s "o4e f'.01' reducing an ~verage DC signal c:o~.ponent i and 
$pre~d $pec:trU!\'l PSK damod.,tl.3.ting received infotmation 
by de<;otling inforniati.cm. according t;o the p:t·edetermined 
bi-orthogonal <:ode. The predetermined hi-orthogonal 
code ia preferably a mod.i:Hed Walsh hmPtion code. 

ll#@S,AA!i!~!.iQn !.!~ t'b@ ft~~ 

F!O. i ha ,a schema.tic circuit diag-:;-am •Of a 
t:rapsce.hrer. in a:9ord:an.oe with t:he preee11t i.nvention, 

FIG, f ia a uc:hematic circuit diagram. of a 

m.txfulator port.ion of th~ .high data rate baseoom.d, 
p1u:icessl:'lor in accoy~nc~ with thQ p:t-~1Sent invent.ion, 

FIG. Yi!S! a timil1g dias-xam of 13igna1a 

gener.a.ted ~• the ft'MMt ln'.'~tion, 

FIG. ¥ ;§,a a t.im.ing diagram of addit.ional 
aignal$. generated,_,$y the p:n~sent· .invention. 

in;Q-, v"ill'I a ach!?imatic circuit diagram of a 
dem<niulator port:ic,n of th!?i W.gh data rate ~a$band. 
processor ix. acc9tdance with the prel:'lent :b .. vention, 

z'!G. ( is a schematic c.i:rc-1-d,t diagram of the 
ccrirelatN' portion of t::.he demodulator of the high data 

rate b-aJole.band p:rocesaor in ac,:1ot'da:n<:e with t.he i:n:el:'letit 

i.r1v!1lntJan, /' 
FIG. is a achet;tatic i::lircuit diagram o~ 

additi.or,al. portitm.a of the damod1-ilator of the high dat$ 
30 rate baseband ""ro.~e$l:'lor in a.~co:rdan.oe with the -.,reaent, 

·"' i "' 
invent.ion. ( 

FIG. , is a, sch~matic d'tcuit di~g-i;;am of 
fu::rther portions: of the d~modulator of th~ high data 
rate baseband procl!l$&Pr in accordance 1.d.th the pre$<!ll1t 
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~11-.!1.s_d~ll~i-tH,!~n 2£ ,M~-~~~~g ~ti~~ 

The pt·eaent in"l~ntion will now he deacri~d: 

mo'te fu:Uy hei-einaft~r with ref~ren~e. to the 

· a.ccompa:riyiri.g d:i::a.wi.ng:a, in whidi p:refer:nid emoodime.nte 
s o,f the i:rw~mtion a..1.·e l!lhown, '!'his itY•.rention may,. 

howev~:ir,. be embodied in m,,m.y diffe:t•ent forms and sshoul,d; 

r;;ot be const:n1ed as lhdted to t.he ~mwdiro.ertt.a set 

for.th he:t.'1,d.JL Rather, th~$e ~mb-od:!.xM~nta u·e provided 

so that this d.ti..clo~,1s:e ~•ill 1.--e tb.o:roi,igh and complete, 

tG ~id will fully comtey the s~ope cf the invention t:o 
tho~e skilled h, the art.- 1,i!ce n~ll'hiH:'a :t'efer to like 

elementi; th-ro~g-he>ut. 
ReEe:o,ing: to FIG, l., a wir~leSS:s transceiver 

30 in accordance with the iiw.1Sntion ii!! fi:t:JSJt d~lnlc:dbed. 

15 The traum:::ei v!!lr lO may be :readily used for WVIN 

applications ln tl:w, 2 , 4 GHz WM bartd in a.cco:tc'dance with 

the proposed IEEE 802, 11 standan·L '!'ho~e of skill in 
the a:r.t will readily :rncog~1iie other app1i,c$tionss for 

the t:t·atiaceivei: lO <SS well, The t::cansceiver io 
20 .includes the selectable: antanrrn,B ,:n coupled to the 

radio po~et: an'..plifier and TX/Rt switch 32 aa may he 

provided hy a Ha:n:ia ?~rt ri1.imber ~?A.3925, Aa would he 

:readily i..mder~tocld by th6.$e akilled in the art" 
multJ:ple ante~1nas may be providllld for sspa..::e diveraity 

25 · 1."eaept: . .ion, 

A low n<iiae amplifie:r 1$, as may be provided 

by H.a:t::da part n1.tmher HfAJ'i::24, iss ~lao operad:1.tely 
connected to the antennas, Th~ ill.~str~ted up/dowtl 

converter ll is as.m ... '1.~cted to both the low no;t~e 

JO Mll}lifiei: l$ ax,d the RF powe:t' amplifier and TX/RX 
!i!1»•it.ch 12 a.a wo1.,ld biol t'ESadily u."Sdersto,:>d by thoae 
!S!killed. in the art, 'thES up/down eonve:rter 33 may be 

p:tovided by a Harris part tt\lmber HFA3624, for example, 
The: ttp/down converter SJ, fo t.ut·n, is connected to the 

:i~~ i11uisitt'-at.ed dual fr~Hl\l,mcy !ilynth~ssizer 34 and the quad 
:rf mo(iulatos:/demod.ulator S5,, 't'he dual ss1•nt:heaher ::H 

may he a Ha:r:d~ part m:m\ber tff'A3$24 and the quad !F 
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modulato:t· JS may w a Ha:n:-ilS! pa:t,t nu."llher HF~T724. AH 

the aomponentlS! de:l!crib~d ao far iire ineluded in a 2,4 
GE~ di.1-·e,ot sequence ap:.t·ead ~pectr .. m wi.relese 
ttanisceiver chip li~t manufodm-ed by mu:xia Corporation 

S under the delS!ignation }?F.!SM 1. Vidoue fHtera l6, and 

the i11~1S1trat1S":d. veltage contro11,i&:d oltlci11ato:rlS! 37 may 

ali;io be p&Ovided &lS! would be :readi.ly u.nd~r$itOod by 

th.om,, skilled :!..si the a:.t:t and a,$ turthi:1· d~~cribed in 

the H,n·ria ?RISM 1 chip aet lit:erat\.l.re, a:1,:_ioh a1:1 the 

10 apfllication not$ tii;:;., At-,9f;i::IA, Ma:t'ch 19%, the i!ltiti:t:e 
di~alO$\!re of which is inco:rpor~tad M-s:-e:lsi. by 

Tun1ing now more r,arU.cul~rl:r• to the :t-ight 
h,3.nd ~id.a of F!G, 1,- the high datoi rat~ direct sequence 

15 ~pre<1<d a;~<;tnim \PSS) baae.band pn:>ceaaor 40 in 

acco:t'da.nca with the preJS!l=ltlt i.S'i.v-ention is no~ da~cribe(L 

The i::oi:1ventional Ra:rris i?RWM t chip JS!et includi,%,t a low 

data l:"ate DS.S baseband proceasor available t),.nder the 
designation HSP'.Hl14, This prior baseband proc~:U:1$0t' ilS! 

lZl de~cri):)ed in detail .il1 a puhlic-at;ion sntitled 'lni:rect 

Si!lqt.ience Sp:rea4 Spectrum Baeebatid Proc,i1H.:iao:r, N'ai·ch 
19%, fH.e mirnhe't' iOM, 4, and the enti:.t•e diaclomi:re of 

which ia incorporated herein by reference, 
Like the RSPJ8:24 ha.~eh~,md p-s:-c,cesssc,::c-, th~ high 

:i5 d~t.:1. rate ba!o\ebaud pr.oceai;io:i:~ 40 of the invent:lcr) 

contain££ ,'il 1 of the f,mctions neceasar.y for. a f\l11 or·. 
halt dtiple:it: packet &>&lS!eb;imd trat:wceiver, The pr.oae!ileor 

40 h~a on-hoaxd dual 3-bit A/0 converters 41 for 
receiving the receiv~ ! at1d Q aig;ti.ala :from th~ quad- n• 

so moduh.tc1:.' J5, Also like the RS~3a~H, the high dat.a 
·t"-ate processor 4.0 includea a receive signal strength 
indicat:ot' m.ss:O mQnitorin-g f\!n.ztiun with the onvboaro. 
6-hit A/0 converter &ind CCA cireuit blot-ill: 44 provides a 
clear- ch&.Itnel a~sef!$mwt {CCA) to avoid data Gollissit!ne 

~s and optimi~~ network ti:u:·ough-p-ut tae would be readily 

unde;ratood by t.hosli/l skilled in the art, 
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The i;>resent. invent.ion providee an eY.t~rrnd.on 

cf the PRISM l uwauct from l Mbit/a BPSJ and 2 Mbit/1:.1 

Ql?SK te< S, 5 Mbit/a :SPS~ and U Mbit/a QPS!C Thi$ i1:.1 

;s.ecomplished by keeping the chip rate Gi::inS3tant at 11 

S Mchip/::s. Thi.s allowl:.l the isame F..F drcuits to be used 

for .higher oat~ ratea. The aymb-ol rate o.f the high 
:tate mode: i1-: 11· Mt-fa/fl "' l.3'75 M~·ymhol/1:1. 

~or th~ 5,s Mbic/s mode of th~ pr~ll!ent 

inven.tion, the bit-$ are s~rair.bled and then Qn,zoded from 

10 4 bit nibbles to !! (?hip m°'1ified Wal.ah funotfone, '1'hi1:1 

tr1apping rei;;ii}tl!I i~ b:t-urthogonat ~0<3Qlll whidi ha•re a 

bettei· bit ar~r rate (BER} pei·fo:rm~nae 'than 1:J:J;;•SK 

alm1e.. The i·eaulting: ll .t>'l<::hip/a data stream i.$ BPSK 

~ulated. The demodulatot:' comprises a modified t\1.shh 

lS con---elati::ir and asaodo1ted chip tracking, i:iaaier 

t.:racki.ng, and retormatt:!:ng d~vicee aa descr.ibe<l i.n 

g:t·eate:r detail be1-ow, 

For the 11 Mblt/a mode, the hitltl are 

scram.bled and th~l'.I. en('!oded from 4 bit nibbles to e ohip 

::w l'!loditied Wal&1b !unct.fons lndepende~!:ly on each ! and Q 

:rail.. 'fhe:re are $ in:fo.nnation hit.a pel'.' 1,1~1 mapped 

ti:i 1 mod.Hied W:&llllh funot:ioms. Thia mapping :reS3l.l1t~ in 

bi-oi:-thog>on~l. codes which h~ve better BER perfo:rmanc~ 

than QPSK alone. 'l'he !'.'eautt:ing two 11 MC:hip/s datta 

2S _streams are Q'PSK mod1lfated, 

The th.eo:t'eti.cal })ER p~:d'.o;:-man:ce of this ti,Pe 

of :modul~ti.o.r, iBi approo:imat~ly 'l..tr~ at an Eb/No of e dB 

ve:r!SluS 9, 6 dB for plain tlPSK O:t" QPSK, 'l'l'lis codh1g gain 

i~ d·>l.e to the: bi-orthogonal ,;;odiiig, The~e iis bi&:ndwidth 

:30 e:xpan~ian fo:t· an of the m.o,'hilationl£l to help combat 

multi--path and t~-d'uce the effoctlll cf i:nt:erfere:n~e, 
R¢f!:lrring addit:iona11:t' to rro .. 2, the cutp\tt 

,of the Ql?Sl</B$}SK m,::idulatc:t.' and aci·.mihle'?:' drcuit $1 i1:.1 

partitioned into nibblea of Si.gn•M~gnitude of 4 blt~, 
35 with the leaat eignifii::at1t hit: {L-SB) fit-ii,;t, For QPSK, 

2 ni.bble!Sl are: prea!:lnted i~ pa~alle'.l to the Modified 

W&lah Q~n.erat:or'!fs $3$, $~.b -- the fh'at nibble from the 
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a se:d,iJ.-.in/pa:t'all.el--out arno ¢:Lrr:ui.t block 52b and th~ 

second f~om ~ $IPO S2&, rh~ two nibhl~e foi-m a symbol 
of d.~t~, The Mt rab!! imq,r b!_ll t:l t>tpit/a ;sia illustrated, 

Therefor~. th!_ll eymhol :tate ia 1.115 Mbtt/l>l 0.1./S » 

s t, ns} , Fot' arsK_. nibble$ a:re. p:re1m~nted from the A 

s:rro Sb o~ly, The S snio ~l~ i~1 dbahhtL A nibble 

form.s a a}'ll'.b~l of d.<tt~, The hit;. rate in tJiia-. in~tance 

i~ $, 5 Mbit/a and the symbol rate remain~ L 375 ?®it/a 
{S, S/~ « l, :t:iS} . 

The t~~gnitude pa:rt cf Hie SI~ 01.ttput P,(lintll! 

to one cd: the Modified W,1,1.lsh $eqra:m.ces shown in the 
table bel.ow, alocng wit,h the P<"ie.ic Walsh :;.equen<.'ea fo:t~ 
comparlm;in, 

.MAG EMI ¢ W.IU,SR 

0 00 
l OF 
2 :H 
3 SC 
~ 55 
5 5-1\ 
$ 66 
7 €~ 

MODXF!~D WALSH 
-03 
tX~ 
30 
3? 
M 
5.9 
G5" 
6.!\. 

The S$1 Wii1sh A,. and Sel Walsh 5 bite from 
is . the clo<.'k enable logic ci:rcuit H multiple~ the 

selected watlllh sequem:::itr. t:o the output, and whl!l:rein the 

LSBa al."e ot..t::ptit firsst, 'l'he A Sign .atld :S Si.gn hit.$ 

b)'JMus1s the :rell!pect:ive Modified. Walsh G~neratorll! 53a, 
53b and are XOR'Q to the $equen,~e. 

'.30 1w would he readily i .. rnder~too,;1 by tl:mae 
ak:U.lsd in the a:rt, thel:'e are oth.~r ~al<'lible m~pphiga 

of bi ts to Walsh ll!ymb,;)1$ that ai:-e conte~lat~d by the 

preee.tt in-v-entiotL :tn additi~n, th.e Modifiad. Walsh ·"" 

code m~y :t;ie genexat:.ed by mod1..tlo tliID addh19 a fi:ited 
35 hexade~imal code to the basic or atari~:ed Wlll:lah c,;:ides 

t•P thereby recly.<ie t.l:te aver.a$* nc _1S1igna~ compct1ent: and 
thereby enhance ove:t·an perfor:maJ~ce _<ts will bl: 
e>..-plained i.i grE!~ter _detail be.low, 

The output:. rd the l>iff em:::oder~ of uie last 
4'0 symbol of the he~d$i)r CRC ia the :rehreMe tor th~ high 

047 
IPR2020-00036 Page 00681

Rembrandt Wireless 
Ex. 2012 
Apple Inc. v. Rembrandt Wireless Technologies, LP, IPR2020-00034 
Page 681



fj _.., 
m 
ro 
i-...s 
,.0 
® 
;: 
tri 

-

• • 
rat~ data, The header ma.y alwayi:;i be S.PSK, 'thia 

:reference ie XOR' d tP• r and Q e_ignals before the 

outpi..tt, 'J:<hi$ aUowa the demodu.lat:.or so, aa de$<::t::H ... --ed 

in greater det&il pelcw, to compensatie for ph~-~e 

~ <3.ra.oJ,;uit:y without nHf decodins the M~h :rate data, 

Data £lip Hops !>Sl%, $Sb a:re e:op.neded to the 
_ini...tltiplexe:s:.·, although in other enmodiment1;3 the flip 

flops may ~ po$itioned further tk:iwnstrean1 ~a wolJ1'.l be 

r!Scadily u.<-ideretooo by thoee &kill~d in the art, The: 
1.0 output chip rat-e is ll McChip/e,! For BPSK~ the ftl~rne 

15 

· Phip e~qi_i~n:i.ce ia output on each. ! and Q r~.U via the 
multiplex.er $1, Th~ output multiplexer 5$ provides the 

selection of the "'3.pp:roprietl!l dat~ t-ate and fo::t.'mat, 

Reforrins now ~dditioila.lly to FlG, 2, the 
timing: ~nd ~signal format for the interface ~O i~ 
cleaoribad in gre.shr debil, Refo:r:d.ng to the left 
hand po:t'tion, sync :te iaU i's, tncl SFD ia F3AOh fo-r the 

~LCP p:tceainble ~O, Now relating, to the ~LCl? h.ead.e::t.' !'ll, 

Ohh. 

Hh 

.nh 

1 ·Mhit/s BPSK, 

2 ;Mbit/S QPSK, 

5, $ Mbit/e SHU<, ;:;ind 

ntt. 11 Mbi t/e QPS!C 

'l'he SEf{V!CE i-a ooh, t:.he LIDK~'l'll il!l XIDC{h ~h~t'ein the 
length is in µs, and the CRC is h.-xuh ealcula.t.ed ~~ed 

on SJ.Ql'{."1J,, S.E..~V!CE a.nd LEWGTH, MP!itJ iis; .. ,ra:dable wit:h ,;! 

m.imh~r (')f octet/ii {bytes). 

the n,ct:' prea,11ble and /t.Cl" header are ahiraye 

at l Mbit/;&, niff enf:ode.d, scra.mb1~d and ep:t-ead with ~ti 

30 11 dd.p l:i:arker, SYNC and Sf'D are inte;rn.ally gene:ca.t~d. 

35 

S!Gl.>UU:.., SERVIC..E ancl r.E...i:rom Helds ai·e provii:fad by the 
inte:t·face SO via <i <ioti.trol port ,i SlOWU. i$ intlicatad 

hy 2 conta:ol bit~ and thei1 fortt1$.tt~d a~ dee.oribe:tL The 
inte:t·face $0 provide~ the 1.ENl3'.rn in fS. CRC in Pl<CP 
hea~'ier is perfo::rmed on S:W~?,..L, ~ERVICE and L$Ntl'l'H 

I 

' 
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MP-DU is se:r.h.lly provided by Il1ter.fac.1,,; SO as'l.d 

is the v~:i::'iahle data aci·ambl.ed fOf: ni;n:mal oparatiorL 

The referertve phalEle for the first:. symbo:l of the MFDU is 
the outl:)Ut phase of the la!3t ~ymbal of the h~aoa:r.· for 

5 Di.ff .Encoding., The last aymbol of the header into the 

scrambler Sl mu$t ~e followed by the first bit of. the 
MP.rm, T:he vat:iabl~ data may he mod:ulated 1rnd 

demodulated ir;, dif:forent formats t;lia:.s the heade:t' 

portion to the:r!,lhy incr~aae the data r~te, .and. whtle ~ 
10 $w<itd,over as indica~ed hy the ~wit<::hove:t' point :ln f'l'.Q. 

3, oqct~:s.·~ o.:n-the-fly, 

'lurning now additi,::mally to ll'tG. 4, thi 

t.im,ing of tha high data Seate modul~to:r SO may be 

further. ,mderatood.. Wittl the ill.u1:1trat~d tim..ing, the 

1S delay from 'l'X_EO¥ to the tiret Hi Rate Output Chip ia ... 

ten 11 f-mz <lloc~ period.$ or 909,l ns. '!'he other 
illuat:tated quantit.i!l'ts will b~ readily app:teciated in 

view of t.h!,l ~:Oove tl~ec:t'i~Hon. 

Eefen::ing now to FIG, 5 1 the high dat~ r~t~ 
2.0 demoduhtor 60 in acwr.dan~e with tne invention is 

further datK~z-ibed. The high :rate ci~-uits are 

acttivated aftei.· the dgna1 field indic~tfs!a 5,S ct 11 

Mbit/~ opE.Sration. At a eerta:in timet the ~tart t,haee 
ia jammed int.o the card~r NCO n ~nd the &it~i.·t 

frequency offset is j;a~ed into the Ca:x:":riex L-ocp ti'LJ,te:r 

s:2 • 'The ~igna1 is freq\tency tr<'Snslated by the C/S ROM 
(;J <lifl.d the Complex -?-1l..tltiplier. U and paeeed to the 
Walsh Co:rr~lat:.c,r 65, The correlator 6S output d.xh•e13 

the .Symbol Dec ht ion d.:rcuits $~, M illuet:t'atecl, 'l'htt1 

30 output of th~ Symbol t¼wiaii;m drq-uita: t.6 ~:i:-e se:dtllLlY 

,0$hi.Eted by the p,··u.-~,Hel-:ln/aerial-out s:rro block 61 to 

the d.eacrro1mbt~r portion ,,;if tl'le 1nm: Pamoou'.Lat->r and 

Scramblet: cir,-::uit 10 after pa.fiiaing tht-ough th~ Si9i1 

Co.n,eetion qi,i·cuit 6$ baaed 0,1 the last symbol of th!sl 

35 heade:t', The timing of. the switch O'l.>~r deei:ra.bl~• makl:l~ 

the a2<mb-.-,l deciaions re~dy at the corr~ct, ti~. 
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Th~ IS'igrrn,l il:il phase ~nd frequency tracked via 

the complex Multiplier 54, carrier NCO ~land Carrier 

Lo1.1p Filter 1:12. 'l'M output nf the Complex Multipl,iE!:t: 

64 alat-~ feeds the Can'ier Phase En-or Deteci;;or 'Hi. A 

deeii:.ion directed CJl.ip Phaiste En'o"S'.' netei::to'S::' 71 feede 

the .illJ.lSt:tated 'timing t.cop I:'ilte:r 7! whit:h, in turn, . 

is: connec;t~d to tl'l~ Ck,ck SPaple J;ogfo 77, t\ decii;i;ion 

fxom the Chip Phaae Err.or Detector n ia used inatead 

of early-late co:treLatio:aa for chip t:tacking einee the 

S.NR :Ls high, 'l'hila gnatly :r~ducea the a<l.ditfon,;il 
ci:r~uit~• r-eq-ui~E!i;i fer high rs&.te operi:\tioi1. t'he 44 l'llllz 

maatex -1.'!lock input to the Clock Co:nt:rol 74 will allow 

track.ing high rate rnode chip~ with t :t/8 chip i.tep!,!, 

Only the atepp~r is requfa(',d to r@ at H ~m .. , while 
15 most of the :i:·emairling circuit:a run at 11 MHlll, The 

ci.:tX'l'>lit: i~ only :t:1'\qu.ired. to operate with a long header 
a.nd ~ync, 

~rtn:nins now addit.ion..a.Uy to FIG. G, a pai.:r of 
Walah Correlat.o:i-a i§.a, 65b ia further descdbed, '!'he 

20 :t_:m:u:1 and Q,..)?.ND inputs :from th* chip t:ra<ikinij l.oop are 
input at 11 Ml!:&, 'th':! Modified Walah ~nerator Sl 

produce.s the S Wall!lh c::>dea {WO to ITT l IS!erially t:o 

sixteen parallel corx~l.ators fa far l~JtND ,;ind a fw 
Q_E~'D}, The aixteen ~o:r:rel~tiol:Ul al.'e available at:. a 

25 l ,r75 Mlfa :rate, 'l'he Wa11S!h Codel5! (WO to W?) a:t·e the 
same al:$ lhsted in the table ~bove for the h:igh data 

rate mPdulator. 'fot' the 11 Mbit/11i mod~, the h:rge$t 

lllag,tl tude of ! WO to t W7 ia select~d by the Pkk 

t.a:i:-seat, Magnittlde (;lirci.lit $la to form ! ~ym. l'. .$}'tll is 

30 fo:i:·matt,ed in Sign~Magnitu:de, Th.e f./t'lgn.itude i~ th~ 

Modified W$lah Inde,i: \Cl to 1) of. th!<! lal"g~$t 

correlation and Si91. ia the sign bit of' the input of 
the wi:rmis)g' correlation, The Q charm.el i.s procesia!1';d ixi 

parallel hi the s.ame manne-r. Fo:r the !.LS Mhit./a mode, 

JS the l~xgeSS"t ~'9.gtJ.ituoe c>f I WO to I W7 ia selected to 

form :i:aytr:. ln this case, onlt• r i&ym ill1 output , Acc:e:~1: 
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cont:t-ola the correlator timing and ia suppli~d by 
timing ~nd cm:itro.1 druuitl5!, 

With additional referem:e to FIG, 7, the 
ca.rr'ier track:h)g loop iO ie l'.low· deec:dbed, Irt tne 

S de;acd,bed embodiment,, the ttuir.ber of bite are worst <:l~S3.e 

for m,rt:iro.athm purpo1,1es, While i bit.Ill are used for: the 

A/D comoe:rsion, a highe.r mlmt,~i- ma~, be detd.re<l in other 

e!llbod.i:ment-s ae wi:,uld he rea<lil~• apprecfaited b:i,.• thoae 
skilled in the art, The Phl:\se BL"IB circuit 91 

10 compenaatel'l fer con.ate:J.latirm. t:otat:icti, that: iis:, SPSK 
or Q~SK, • FSCALE compenaatel!! fo:t' the NCO clock 
f:t·equency,, PHASE SCALE compen.lla:tes :fo'r a phalS!e ~h:lft 

due t:;:;, frequem,::y offeet ov~r th~ tim~ difference of the 

fh·at ~md aecot1d loopl:l, The I..ead and. l.ag Shifti,irs 92, 

J.$ 9l form the lo9p multiplie1. .. for. the aecond ot"ih1r 
caxdex t:ni:<?king loop filte.r i:2, 

Reforri:rlg now add:ttionally to t<'.W. a, the 

Chip Tracking Loop 110 :ts fat·th.er da$cdbed, All 
airc,d.ts !!iXCept Ch.ip Advan~e/Reta,;d lll use the 2J MH2: 

20 clock signal. The Chip Mvance/Reta:t.·d circ1.:dt 111 may 

L--e made to integ:t'ate with the e."¢.iEiting clocJ.i: of the 

prior art, PRI8l>! 1. circuit, ?R!SM 1 steps: in d: 1/4 

c1:dp,ii. The PR!SM 1 timing may he d:iang:ed to li!'.d .. tchover 
thia c:L:ccuit k<t' 'hi$h data :i.:·ate operation, The A/n 

25 clock a:witches wichuuc a phaae ~hift. I_ROT ati:d Q ___ ROT 

an~ ft·om the Complex .Multiplier ti! ,91.t ~2 MH.~, 'r:hey are 

a;s.mpled by the illu~trated Regi~tel'.'£1 112 to p~<i\;ci;,; 

J_End and Q_Rnd at ::a MHz, which a:t~ roi.tted ta th~ 

cor:t·elat.ors ~5 {FIG. 5}. The alternat~ samples !_Mid 

'.H) and Q=_Mid ai::-~ used to mea1S1>1re the ,;:ihip phaa:e er:t'or, 

:For Q!?Sl>t,. errors ,91.r~ gene:t:ated flXlm both r~i1e, at'l.d for 

Bll'SK, the error i£i only gene:i;;,\t.ed from t..h~ .t rail, 

QPSK &1 disables the Q rail phase error for BPSK 

operation, 

:rn The ~dgn rif the ac-cumulato:r i$1 us,:ed to 
advance or retard the chip ti;ming by t/8 !::hip. Thia 

d.rcu:it mit~t '!;)e !S\nabled hy the PRX.SM 1 oircuitis: at the 
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prQ~r time via the ~J_S~AAT eiinal. The en:-or~ are 
.sulllmed ~mi acciumu1ated fot' n a~bol.~ (~56 chipal, Th~ 

Cnip 1.ra.ck Aoo signal them d:umpa the .s.~cumulat:.or fot' 

the next measurement. The i:::h:l.J:, pha.ae erro:r ia 
. A 

5 gen~rated if the End Sign bit$ hracl\:~ting the Mid 
sample ;;t:re different, Thia ia ,wc<:<mpli$h~d u1sdng the 
tran.eition -detect(.'.lrs. The aign of the chip ph~s.H.~ iairror 
ik'l tleat:erinlned. b}' the aigr, .pf th$ Snd $&mple after the 
Mid sample. A multiplier 114 ,l..$ shown for multiplying 

10 .hy +1 if the Emd Sign fa O O::t' by ¥1 if the $rid Sign i.$ 

1, 1f the End sign bitis are id~tical, the s:ihip phaee 

erro:t" for that r.ail is o. The h"D function iB only 

!l'lnah.led by t:ranaitiQn~. 
¥.any :mooifkat:.ioM at1d other emlx:ldim.ents of 

1s the invention will come tot-he mind. of one skilled. in 

the art. having tht~ het1~Ht of' the teacb.inga pr~.S11.1~~t$d 

in the foregoi~1.g deacri:-ipticn~ and the asll:lociat~d 
·dr.a.wing.s. 'l'he:n~fo:i:-e, it is to be 'l,nder$tooo that the 

inv~nt-.iQn is not tu be limit~d to the ispe(:lific 
20 embodiment$ d.ill:lcloaed, and that mo-..1.ifications ll:lnd 

emkx,diment~ a:re intend:ecd to he inc:l,sded within the 

scope of the apFended dails,~, 
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1, A ;:,!pread spect:rum radi.o t.ram,iceiver 

c~'l\p1•ising: 

a baaebano. pr:,-::>ce1Susor and a radio circu.it 

connected thereto, said baaeb~nd proCe$1:.!0r Gomp:riijing 
~ demodttlator f03:' !:.!l?r~;sid $p~i:!t3;:um phaae 

k1h.±ft keyit1.g {PS.Ht) dew,odulating information 

~cei'l.-~d from a~id r~dio Gircuitt 
at lea;:J!t one analog-to-digital (A/Dl 

cornrerter h~vin:g ,m eutput otit).nected t:ei aaid 
dem,_"'lliul&tC}:' an<s, an iUp\~t AC-eoupled to Hid 

1:·adio drcuit, 
l!laid demodulator ~c,mprieing at least one 

mcd.iHed. Walsh code funct:iQn correlator for 

decoding inf<n::m~tion according to a modified 
Wal.ah code reducing an avenise DC eig:n~l 
comp~nent which in CQml:linatfol, with the AC
coupling to ~aid at le.a.at on<t>l 'A/D ci:>n'l.~ertei.· 
enhances overall performance, and 

$ modulator fo~ $p~eacl $pe¢trum FSK 
modulating infozmati,:::m. for tramsmiS$ion vla 

th~ radio circait-, ~aid mtx'hllator compri-si~g 
at least one modified Walsh code function 
encode:t fox e:m::oding infor!S$i;.ion according to 
ttm ~odifi~d Walsh cod~. 

2, A spread ep,:;!et:.:rum radio transceiver 
accomi.ng to Claim l wherein said modulator compriaee 
meru-is for ot,'-e::rati:ng its ,;>Tie of first fo:t!Sla:t defined by 

hi-phase »SK (BPSK) -mooulatiots at. a fir.at data rate and 
s ,a second format defi,Md by quad:n;,t;.u:re .FSK (QPSK} 

ti<.od\.~lat.ion at a s~cond d.<lt~ rate,: and wh~rein said 

demodulator compri!il1&S3 m~.a:nf.! for opEirating in on$ Qf t.he 

first and second forn-at.1$:, 
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-, , A Bpread apect:ni.m radio· tran.sC1eive:t' 

acco.rding to Claim 2 wherein ~aid modulator compriae$ 
header modulato~ means for· oodulatins dat$ packets t:o 

include a header at a third format define{{ by~ 
S pi.-edet.erminecl modulation at .s. thi:rd. data :tat-e alld 

vadablo:t data in one o_f the fi+$t and eecond foxmatlii!-; 

and wherein sai-1 d~moclulato:r compris~a header 
demodulator' means for d~modulat:ing data packet~ by 

demodulating the header at 1::-he thit:-d fornsat and foi-

.1• switching to the reespeetive one ,of th& fi~at: and second 
fo~at:i:t of the var.i~le data after the headex, 

4, A spread apeotrt~m radio t.riu1aceiv~r 

accordi.ng to Claim J wherei11 the -predetermined 
mqdulatioi1 of the- third fo:t:tl!at is diffe:t'ential BPSK 

UJ$MKJ , and whe:t'ein the thir<.'l d$,ta rate ia lower than 
s the fi t-~t a:r~d aec(n1d dat~- rate~, 

5, A !i!Nelltd sspect:t.'um radio trati$cdve-s:-
am::ord.ing to Cl~im S whe.-s;etn $$.d demodulator further 
compri!i!~~s .; 

a f irS,t ca:n:ier tr,M.~king loop for the third 
format, and 

a aecon.d Cilln-ier tr~cking- loop for t:-11-e firat 
and second .fo~niats, 

6. A ap:t·ead apectro;m radio transcei.,n~r 

accoi:'d.ing to Cl.s.im s whert;iin a-aid second carrie::t' 

t.racJdt19 loop comp~.1..ae~ ~ 
a c~rrie-s; num~rically cont:rolle.{f o~cillatolc 

5 {Net)) , $mi 

car:t•ier NCO coni;c3;:ol me&na for sel~i:::tively 
()pen.ting said ,.;n~n.--ier NCO basad upon a c<1.:rrier phaae 

of a;;tid f.h'at car:rfor tracking loop to th@-s;eb}• 
facilitate ms<i.t:ching to the form-at: of the v.~::t:i~ble 

10 dat<3-, 
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7, A apread $pei:::t,ruiis radio t:<t:ansoeiv~i· 

according to tlaim s wherein said ~ecOtlQ ;:::arrii!lt' 

trackirtg loop compriaee; 
a carriet loop filter, and 
carrier loop Hlt:e:r corttrcl meana fo:t.· 

selectively of«!!ratirig said can:i~r loop filter baaed 

u_pon a frequenc:{ of 13aid firat carri~r tracking loop to 

the,:eby t&dlitate switching to the formait of the 
variable dat;a, 

!L A epn:iad spectrum t:-adi<:i t.3:'an~;:::eive:t' 
<1,ccordin.g to Claim 1 wherein said mod\1lato-i:- f~rtfSer 
compdae!S' me&na f,;:ir partitioning data in.to tour bit 
nH::ible_e of ~d,.gn (rme hit) and magnitude lth,t'ee bits) to 

5 ~ai:;i ~t least one modifie~ Wal.ssh code :famction ~mcode.:r,, 

5 

acoordi~g to Claim 1 wherdn th~ modified Wal!i!h code is 
a Wal$h code modified by a modulo two $ddition of a 
f.ixed hex:aded.mal c,xi~ th~reto, 

ltl, A sp:t't\l*d 1.'!fleGt.1'tiln :tadi!:i tra.n.aceiver 

accordi.ng to Cl&im 1 wherei,, said at l~a$t one oodHied 
Walsh cod~ function co:t·:tehtor l-ZO!llf,;>'.ril.'!l!tS3: 

_a modified Wala:h function g~n~rat.i;ir; and 
a plurality of pai·allel connected ,:::on·elatora 

connected to e~id modified Walsh function gen.¢rat,:::ir, 

u. -~ sp:t·ead spectrum l"adio tr&naceiver 
accor•ding to Claim 1 whereil'.I. said modul~t1::,r comprise.s 

spreading mean!.'! for ep:t:eadir1:g each dl.'!ta bit uain~T s 
paeudorandooi {PN'} ~equence at a. Pl"$cdet.e:rmined chip r~.tE! 

S: ,-a.nd prea:m;'ol~ modulating meana for g:en<:l.rating a 

preambl~,. and whex-~in .s.aid demoou1ator ccmp:i;i$EH~l 

, p:reambl.e demodulator mean$ f,;;ir tlelt\ol"lulating the 
p:reamble for ~chievi'ng init:i.al l?N sequence 
s~<11chroniz~t:ion, 
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i:;L A ~pr!:!ad. lSlpect;:l:'um radio tr;sinace.iver 

according to Cfo.im 1 wher1:d:n lSlaid mc,'dulato:r comprisselSl a 

acrambler, ~nd wherein sai<i demodi,.,lator compris~e a 
de$3cramble:r, 

13, A si1read epectrum ndio transceiver 
according to Claim l wherein. said demodulator comp:riees 
!:llea:t· charmel ;uiseaaing meane for ges-i.eratit1g a clear 
channel a:t:.H.:1eaam;;:mt signal, 

H. A ~pr~ad ~pect:i:v.m :ns.dio t.:-.an~cei-1ter 
according to Claim 1 wh.~.n:·flin l2fa,id radio c.irouit 
compriae!\l.: 

a q:uadrat~u:,e inte:rmedi?-te :frequency 
ni,;)(iulator/de-modula:tm:' corulei::ted to 1;1aid baiseb~si.d 

i;:n."oceaeo:r; and , 
an up/down frequency converter col·niected to 

said q\Sadrature intel'.'ll!ediate fre~u(mcy 
modulator/demodulator. 

i 

1s, A ispread apedruni radio t:t:atrnceive:r 
aacording to Cl;aim H wherein s;a~d r~dio ~ircuit 

furthe~ compz:iaes: 
a law noiee atttplifie:t having an output 

5 .i;:onne.cted to an input of .said 'up/dawt'l. ci::m,ve:t'ter, ai1d 

a radio fremi,ency power amt:lifiez- having an 
input connected to a11 output, of aai.0: 1-~p/ down converter, 

H , A ~pread al)ectrum raditi trmwcei var 

accor.dJng t-o Cl;;tim lS further comprLd.ng i 

as1 antenna; al,d 
an antenri.a switch fo:t• lllwitohl:ng !Ila.id ;antenna 

5 ootwefln the outpllt of said :radio , f:requ$Jtncy pow~:. 

amplifier and the input of lSfaid low l1oise amplifie?:-, 
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17. A haaeb;llnd proce~ aor for a .1;1pread 

!<!pe(:t:rum t:adio tran.a($iedve:r, S<llid boii!ll•~band p:rooeasor 
' compr:i.1;1in9: l 
i 

a demodulator fo:t' apriad ~pectrum pha.ae slti tt 
5 keying ( !?SK} denXldUl ~tins; 

~t leMt Ol:ll!l analog .. t~-digital {A/D'.! 

armvextel.~ having an oul::put:. corm:rcted to !llaid 
demodulato:t· and an input AC-coufled to rec~iv~ 
informatior1, 

lJJ said dem.."X!.ulator· comprising at:; l~al!lt one 
. pred~tel:'niined orthogonal code f~mction con:-~latcot" for 

d~cc:xHnr,l inf.o~ation according io a pr~det.ermin.ed 

o:rt:h~gon.a.1 c<ode r·edudng an i!t\~;tage .oc signal compot\$-ttt 

to thel."'eby i.ncreas~ AC-a,;)UI,)1ing ! to Hid ~t lea.et otie 
15 A/D corwerte1.·; ;5\P.d 

a modulator fox aprea4 spectrum PSK 

mod-ulatins inf.o:t'!!latfot1 for txan~n-;iasi<m, eaid modulator 

compri$ing at leaet one pi·$<kite¼mined orthogi::mal i::odce 

function •~H,c<.:ider· for en~oding i*fr,:n:w.ation a:.ccording to 
i O the predetermined <:<.rt bl::,go:t~al co~e. 

5 

:t!}, A baaeband p:i;oo~~111or according to. Cl~im 

17 whe:i:·ein aaitl modulatot' eowpriaea ~a:n§l foe~ operating 
l 

in one of Hrat fo:nmst:. defined ?Y bi-ph.sae PSK (BPSK) 

modufat:ion at a firet ,:fa.ta :i;~te; ~d a second :f<:n,-met 

defined by 
da;:;a :rate; 

qw~.d.z-ature PSK (Qf•SK), m<:<ihilat:ion ll!t a second 
and wh:1&;rein said demMulato:r. (:O~.p~i~es means 

l 
QP~tst:ing in one o.f th~ !ir·ft ,md second fo:r.11.-rat:~, 

19 , A 'b~.aiaband p:roce~sol.- ~.ccord.ing to Claim 
18 wherein. said 11(00.\tlat,::ir cO!llpria~a headre-r moduliS!tor 
means to:n: ll'\Od.ulating dat& packeis to ;ipl'.:lude a he<lds;iz-

' ,:1t a thh:d :foi;r-.at defined by a pred!S;te:rru,ned modulation 

5 at ~ third data rate ~nd va:.u:'ia.bie dll'ta in one of th~ 
! 

first and ~econd format,s; .ind w~e:rein aaid d~~d:ulator 

00>."l>p:t;lsea head~r demod:ulat.ot' mean£! foz- demodulating 

data pac~!,lt$ by demoo~lating th4 header at the third 
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·format and for awitching to the ~ap~ctiv~ one ot the 

10 fi.r.8t and second foxmata of thlll va:dabllll data aft.ecr.- the 

header, 

20, A baseband pr0<::eaaor acoordir,g to Claim 
19 wher~in the predet:e:i:1ninetl ~•d:ulation of the third 
foz-mat ia diffe?:"~ntial ff!"'SK CDB?Sl} , ~nd wn~rein the 

t:Jiird dafa rate ia 1owe:r tha,1 the fi:rat and second data 
S :t·atea, 

~1, A bMeband p~".lC(%!!Slo:r a.;::cording to Cl~im 
rn wherein said demodulator further CO>"i'lprfaea: 

a first earrie~ tracking loop for the third 
t (U'mat ; and 

5 a aei::¢nd carrier tr&ck.ing loop for the fit"st 

and !11econd format: ISi·, 

2~, A baeeb~nd proc~imo:r sci:!ordJng to Cl,a,im 

:n ~fae:rein said aecm1d carrier t::racltil1g loop comprises: 

& ca-i:-:iie·r numeric&lly controlled O$CJ.llator 
(Wt:O}; anq 

5 carriel:' NCO ccnt::tol means fo:t' selectively 

ope:raUtig Mid r:::a.r:tie:i; N(X,) b~a:~d i..ti;:x>n a O$:t'l"i$:r phMe 

of :Said f:b.·st ca~rter ti:~<!king loop to t-hsrs;-,by 

facilitate switching to the format of the variable 

dat~-

23. , A bMeba.nd procet".ao:&' accordi.ng to Claim 

21 ,.,.ihereii1 ea.id ee<lcnd car:rier trai:ki:ng loop ccmpriees: 
a ca:trier loop filteri and 
ca:i::-:t'ier l,:>op fi1te.::< -:iot1t:rol mean$ for 

5 s~l~ctively operating ~aid carrier loop filter b~!11ed 
u:pon a frequerwy of eaid Hrst carrier trackfog loop to 

thereby facilitat.Ei. $Witching t:o th~ format J::$f the 

variable data., 
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~4 , A baaeband proc~~Hmr according to Cl~im 

17 where:iit eaid tu(A-ii..\l.at.ol:' fu:tther co~,1:nd,is.es uieana for 

partitioning d.at.s. into four bit nibbles of aign (;:me 

bcit) emd magnitude {three bite} to sild.d at least one 
5 p:redet:erroined o:rth~onal. code :functict1 encoder, 

~S- A baseband proG~t~or accordin9 to Claim 
l7 ~herein the predetepnin.ed orthogon$l code ia $; Wali&h 
code mI)dified by $. mo~falo t~o addition of $ fi)l:ed 
he%a.dedmal cod~ thereto, 

2S, A ba1t11,i'b~nd pr~cesscr a.ocot'ding to Claim 

17 wherein. the predetermined orthogonal code is a hi
o:l::'thogonal code, 

11. A baseband p:toceetict; according to Cla.i~l 

17 wherein eai.4 at le~at one p~di.starmi~ed orthogonal 
cooe fonct:..ion correlator c~p::daes ~ 

a predetet·ntined orthogonal code tune.ti.on 

5 9ene-rat:or; and 
a plurality o.f pa~a.11~1 cotme<lted oor:relators 

cotml:!cted to sas.id p1:edeterm:ined orthag~al oooe 

f'\.!.nction g1,m.e:t-liltor , 

is, A baeeban<l proc~~ssor eccordin~ to Claim 
l 7 whe~in said ~r~dulato:r <i~rissea ap:t:eading mean~ for 
spreading each data bit uaing .it p$€H.l:dol:'ilU'ldom {l'N} 

!Sleq_ue11ce at a pz-~dete:t'lllinl?id' chip rate and preamble 
5 modulating means fox gen~rat.ing: a preambl.$, and whe:cein 

f.!aid demooulat.01; <l•mprissa!Sl preamble <::fomodi.i.l~tor metma 

for <'kmod;u1ating the pre.a.mhle fo-i:: achieving in:ttia1 '.l?N 
aequence ~ynch't'i:mfaatfon • 

• w, A baseband proc~.saor according to Claim 

l? whe:t'ei.n said modu1ato:i:· con1pri$eJS! a m:l:ta~ler; and 

wherein said demodulator i::!1:>lll.P:t'iaes a delS!cr:rarubler, 
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30. A baseband i~:roceesor. for a spread 

ra!pect:rnm radio trli\nsscdvet, s;siicl, baaeba:nd processor 

compr .i.!ldn$ : 
~ modulat•r !Pr ~pread sspe~tr-uin phaae shift 

5 keying (PSR} mod.utatirtg information for transmission, 

.said modulator comp1.·iain9 
at leaat one encoder for encoding 

informatlort for tnu1t:imiaaion, 
!1le~nss fot- i;.:;perli\tirsg irs ,;)ne tif a first. 

fo:tm~t defined by bi"phass P8K {BPSl!;) 

mod\tlatbn at a Hrst data rate: atld a secon.d 
toi·mat defined :b'y qt1<1.drati.n:e PSK {Qt~SKl 

m--~ulation at a second data .rat~. 
header modulator meana for modJ..tlating 

1!.'> .:fat.a pacskets M is1ciude a b.ea.der at a third 
format defined by a p~dete-i:;mined modulation 

at a third data rate and variable data in one 
of the firi!t and it1cond fo~at.$; and 
a de~iooula.toi· for a~read apect:rum ~SK 

20 de:modul<1;ting r~ceived info:t:mati,::m., aaid demod.1-tlato:r 

compdshi.g 

at leaat om~ correlator for deco-..1ing 

-received information, 
means fox- op,,rr.ating :in on$ of the fil:'$t 

an,d $3ecrmd fomab,, 

Mader dem<:ldul&tor !!)e&:r,~ for 
demooulatir,g da.t~ p,;u:::keti! PY demodulating the 

header at the third format- and for sswi t~hi:r-l.g 

to the re$p~ct:iv:e one of the fis:at ~ncl ~iaccmd 
for!nata of the vat'i&hle data after the: 
header, 

a :Hrat: ca.rrle.r. tt·a<:J.d,rig J,oop £oi- the 

thixd fo:tm~t, and 
a second c~r:der t.ra~ki:ng loop fo:r the 

f i:tat ami $~Cond formats, 
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-25-

:n, A bisuieb~md prnceaaot' according to Claim 
30 wl;e)."ein the predeterlllined modulation of the third 
fo:rmat is diff.erentl~l "Bi$l{ (OBPSK.} ( atld .wherdtl th!S!' 

thi:t:~ data i'ate is lower t~an the first· and eecond data 

32, A baseband processor according to Claim 

30 wherein said aecond c&rrier tracking loop compri~e~: 
a cat·,cie:t' nun,erfoally control.hid oscillator 

(N'COl 1 and 
5 carrier NCO (:ontrol me:anl!I for ael~ctively 

operating: aaid carrier wco based· iipon a ca-rriililr pha!!H~ 
of aaid :Eint: ca:rd1n- t:radd.ng: loop t:.o ther~hy 
facilitate switching to th:e format of the varia.ble 
data, 

:n , A baaeband p:roceaaor acctirding tc Claim 
30 whl?!rein is<tid ise~1:mcl carrier tracking loop COffipriaea; 

a carrier loop f·ilter, and 

carrier loop filter c:onti·ol meaniai for 
S !Sldective.ly ope:tating said can:ier loop tnt:er based 

i..ipon a fr~qv.en<lY qf said fJ.ret <l_a.ttier t:::t'a.c•..ing loop to 
the:r.-eby fadlitate awitchi~,g t• the fo:t,mit of the 

v·al'iable data, 

34, A baseband proc~a$or according to Claim 

:rn wherein said modulator comp~is~lil spreading m.eanS3 fc,r 
spreading· each data· bit uaing a paeudor.andom (PNl 
sequence at a p:ni:determined otd.:p rate and pre.amb1~ 

s mooul.$tii1g ~~:ns fo:r generath\g a pre-s1ns,bl~; $.nd 1.fhe:re.in 

said. demochi.lato:r ccnwd .. sea preanible demodulat.o.;. mceans 
fo:r dei~'l(.-id.ul.ati:ng th$ preamble fo:r achieving, initial PN 
s.eq-,,ence aynch:i;:on.iz<1tion. 

35, ~- baseband r.rr.<ice$§.!,::;ir ai:Jcord:hig to Claim 

H.l wherein aaid rnod,il~tor comp~ia~e a scr~m~leri and 

wherein s<1id demo¢ulator.- .::omp~iss~lll a deacrambl~r-
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2€, A mod.1.ilat<:<:i:: fo:t' a, apread epect.rum :t:i8tdio 

1;.-r.am210:e.i ver, aaid 111ooubtq~ o:omp:deinsp 

modulator meana for ap~ead ~peetrum phaee 

ahift keying {PSK) modulat:i~1:g infoi-:mation fo~ 

s t:::t:~Jiismisaion, ea.id moclul,ato:t mea~a c~~:ri1:1;ing at le.s1st. 
on(; pl:·edetel:.'minfld o:i::thogot,al code. fu:nction ~t'leoder for 
enc:mding information e.e~ording to a predetermin~d 

orthogonal code for redudng an a:veras,e DC i.igtia1 

component:. 

37, A illDd.ttlato:r slccording to Claim J~ 

wh,e:n;ii:n lS!aid mcdulato:t· mea:nll:l compri!!.uais meatl.e for 

opexatir,g in one i:sf firat fo1---mat:. def:ts1ed by hi-phase 
.PSK {EPSl<) modulation at a fit-al/ d~tll\ rate and a second 

5 foi-:-mat: defined by qu.a:drat1.u;e ~SK (QPSK} mo4ulatfon 1Stt e 

second data rate. 

,HL A 'ffiOOUbtor a.ci.:lording to Cl.tdm 37 

whe:t'ein said m<:'..dtllatcr it,eana cow,priaei:i headlltr mo,i:ktlato:r 

!lie.aria fo:t' modu.bl:J,ng data p~cketa to inclu.dllt a header 

at a third format ddined by a P'.:t'edeterttdned modJ.,ilation 
5 at:, a t.hi:rd data ni.te and "-'<i:t'iab1iei data in one of the 

fi:t'at and a:soon4 fo:r-mata, 

:H, A m,:,dulat,::>r a~coiding to Chim ~a 
whe:.:-ieiin the predet,emin.ed m<:,dulation of the third 

format ia di fbrentbl BP.SK {DB.PB'k:} , and whe~ein the 

thi:rd data :rate ia lower than the first, and Sei.:lond data 

5 :r.ates, 

40, A mod\slator according- to Claim JS 

wherein ssa.id tt:.-e<dulat:or means further C011Wriaea mea~lS! 

for partitioning data into foi,,t:r bit nibbles of sign 

(one bit;) a.mi magnitude {tht:<ee hit.It!} to 111aid at lea1s1t. 

5 one predetermined orthogonal ~~e function <Elncocier, and 

whe,.-ein the predet~rmined orthogonal cod~ i~ \ti. wa1~h 
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code modified b:r• .s. ir:o-dulo tw.> addition of a fixed 
hex<1ded1na.l coqQ thQreta, 

il., A modi;l~toi· according to Clai.~ 26 

wb>;.er.ei.n said at. leaat one predl:lte~mit).ed ortho9onal code 

function co-r:relator compriae$: 
a p:r-edetermitied. N:'t:hogonal code fimction 

5 ge:m~:r:·ato:t·, and 

a pli.u;ality of parallel. connectced c¢rrelator&S 

co:nm8':c::ted to !l!aid predete:t-mined orthogonal oode 

function ge-iwrator, 

42, A modulator acco:t:l'.Hng to Claim l~ 

wherein the predetetmi.ne~ or,tJi.ogon~l ~od.Ei l-$ a Wd~h 

code modified by a modulo two ttddition of a fixed 
he%adecima:1 code thereto, 

4.:1, ti. mod\i.lator according to Claim: sg 

where:tn the predetei·nlined m·thi::i.gonal code i~ "' l;)i ~ 

ortho-.3onal code , 

H , A de:modulator for a sp:n~ad apectrµm 
radio tranaceivex, said demodul&to:r oomp:daing: 

demodulati::i:t mear1.<s fo:t' lSip~ead .spectrum pha!l!e 

ahi.ft keying (lrS~} i:famodulating inf¢:,rmatios1 :re!;!ei.Vl:ld 

5 from aaid radio d1,'.'(luit, mdd demcdulato:i: meanlS! 
oomp:d.aing at:, least one predeterm:tn~d orthog<mal code 

:fa.i.nction corn.lat:.01· fox decoding Lnfoi"'ffiation >l!i:::co:rding 

to a pr~det.ermined orthogonal cede reducing an aver&ge 

DC signal Pomp.en.ant-

-4.S, A demo.dulllltc:r ac·oording to Claim 44 
wh~rei:n said d.emodulsitor means no\'l),pri.se~ mean& for 
ope:.atin:g in one¢!.': Hrat: format d~:t;inesd by bi-phlllae 
FS!< {BJ!$!<) mndulation at a firat data mt~ ~~d $ ~et:i0:nd 

s -format defil1ed hy quadr~tu:te ~Slt (QPSK) modulation at a 

~!i\~ond d.~ta rsste. 
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46, A de~odulator according: to claim 45 
wherein said demodulator m~(ina ~ompdeea header 

dei~mdulator meanllf for demooulatiJ-ig dat.si pa.ck~te 
including . .1 be<1d~r in a thit:d :dt:mat def:l..ned by :a 

$ predetermined ir,edv.l$tion .s.t a third data r<11:te and 
v~riaJ:,le data in one of the first ~nd lS!eC0,.'"!.d formate, 
and for switc.h.ing to the re!Slpectjive on~ of the ti~t 

and i&econd formats of the viriable data .i.fter the 

header, 

~; •. A. demodulato.t· acqording to Clai.m >l-~ 

whe1:·el.n the pr~d~te:nnin~d modulation of th~ thJrd 
fos.<mat ia diffor.~nti.s:l BPSK (OB-FSKl, an4 Whll.l:rein the 

third data rate ia lower th,sin the first a.nd aecond data 

$ rat~f.1-

48, .~ demodul~tor accordis1g to Claim 4f> 
wherei:n !i1ai.d denn,dulator means further <.':Omp:riaea: 

a first i:!ar:i::-ier track~ng loop for thi?: thil:'d 

fornat1 and 
5c a ~econd Cl\i.r:rier tr.a(lldng l.oop for the firat 

and second formats. 

4~. A d~modulato:r according to Claim 4~ 
wherein said ~ei::otid canier track.ing ;tocp compriaea ~ 

a c.s:rrier n!,l.merically ,cont.rolled oGcillatot:
(NCO) t and 

5 oa:ri:-ie:r NCO control w.eana for aele(lti,i-Ei1y 

operating said ca:r:der NCO :ba&1eq. upon a carrier ph;a$e 
of ~3aid fh·at carrier tra(lking l<::.>ol) to thereby 

focUitat~ switching to the fot.kt of th$ variable 
'dat.a, 

so, A demcdufo,tor .ic~ord~ng to Claim ta 
wher·ein aaid a~cond ca:n:ie1:· t~ackin-s locp ~omp:t:i8ea; 

a carrier loop filter: and 
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c~r'i'ier loc:sp tilter ecnt:rol ~~»$ fo:t 

~, S3eleative1:y o,pE?:rai:in~;i said carrier loop filter has<Sl.d 

upon a f:t:eqt.\e1wy of l!laid f!ii'&t: msr:d,er tracking loop to 

the.r~hy fai:::ilitate awitchtng to the format of the 

v$r:iable data, 

5l, A demodulator acoordiug t6' claim ,u 

fa~:rthe1-' co.'llpriaing meani;i for partitioning data into 

four bit nibbl$a Qf .sign {one bitl and ~gnituce (thrH 
bit&)., 

$2, A demodulatot· according to Claim H 

whe:r~in the pt·edster.minEld orthogonal code ia a Wal~h 
code modified by a modulo two addition of a fix~d 
hex.adscimal code thereto, 

53, A &ntodtt:l..atoi-:- a.c<:>;)rcling to Claim M 
wherein the predetermi.1ecl ortJi.ogon$1 cod~ ia a bi-

(J:rthogo.1al code, 

54, A demcdi.ilat~i.· a.;:~o~dh1g to Claim ~4 

whe:rein 131:a_id {1t least one _pre.<Wtex-mined orthogonal. cc,de 
, f\:m,ct ios'l. corr~l.~tQr cpmp:rieee i 

a pred~t~rmined orthogo~l co<ie fu~<:ltiors 
s gener,ator; .snd 

a plurality of parallel conne~ted ~c:t::t'elat:ore 
cc.mnected to said predetermit1ed orthogonal ~ode 
fun~1:io11. generatot', 

55, A method fot:- ha$,,d::iauid proceaao:r fo.r 

spread .ap~ctz-uttt J'.9tdfo eomi,.,\mioactiou., ·· the method 
comprising thlEl at~pa r:,f: 

5 i;ipre&d :JSpect:rum pha!:1~ 1;1hift key'il"l-§t (l?SKl 

'lllr:<dulating in:fi:n:-mation :fol:' tranamis&ipn while encoding 

th~ i.riJ:o:nnation a.ccording to the predetermine~ 
orthogonal oorle for t'edudng .tn ave:r,~ge DC sigpal 
compon~,t; and 
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• 
1.0 ~p:read apectrum nm:: demodulating received 

inform,3:ticn by decoding tl:le re~eived inform~ti,:;m. 

according t;:i the pred~texmined. crth.r)gcna:1 cw~. 

!% . A method a"CCP1.'d.ing: t;:i Cl.<S1im 55 fi..irther 

comp"t"iain.g the step of AC-coupling received. information 

tor spread 1:1pect::rum l?Sl< d.emodi..tll$,ting so that th~ 

redi..<::>Sid. ~,Ye:l".'age PC sigwal component. i.n ~cmbination with 

5 t,he AC-c<,upHng enhance$ ove:i:-all performance. 

57. A method ac<mrding t.o Claim 55 fi.n~-ch.er 

~omp~iaing th~ $t~pe cf n)<!dulating ano. dett1odulating in 
, one cf: first fm:mat ddit,ed by bi-phase ~SK {BPSK) 

modulation at a firat data r~te and a. !!!econd f.ot."ma.t 

i def.iMcd. by quadt:atar~ PSK {Q~SK} mooubt.ioti at a m~cond 
dat.a rate , 

St~, A method according to Claim 57 fu:t:th~r 

comp:dsing the et,epll! ofr 

modulatil'~g ct.at~, pa~ketll! to it'l.clude a h~~de:t' 

at a t:.hird format defined hy a predetermined w,du1ati<:n1 

l'i at a thi:td data :rate and variable data in one of the 

fil~at artd Se\~ond format~; and 
de,rr.odu.lating data t-)$Cket$ by demi>dulating the 

heade:r, at t1ie thi.:rd fot:l!lat and for S\'litching to the 

teijp~ctive one of the first ~nd f!!econd format.a of the 

:iO variable data after th~ header, 

59, -~ ml!lthod a.:zccrdi~1!:l to C1a.irn Sa whereitl 

the predete:i:·mined mod\slatk-n of the thi:rd fo:rm.,at is 

diffe.:rerttia1 BFSK ('f.lBiSK} 1 and wherein the third d.at.a 

t.'a.te is 1o~er than the fir.~t trnd $econd data r..,ates.. 

60, A method according to Claim 55 wherein 
the: f'l'edetermined ort:Jiogort<1<l code is a Wal.ah cod~ 
modif.ied by a modulo two a.dditi~ of ~ fixed 

hex:e.d.eciwl code th~ret:o, 
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l:il-, JI. method ace~rd.ins to Cl.aim ss wherein 

the predetermined· o:i;:t:Ji.ogona1 cede: ia a hiNort.hogona.l 
code, 
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•1 

' ' 

/ 
I + l tr1 ~ { 

~ •·, ' 
lll:Gl'l PATA RATE £!~READ SHC~m.t 'r~SCE!Vl!:R 

ANO .MSOC:tATW ~OS 

~~ 
A ~p:n~ad spectrum radio tr~n$ceivet- i~'>.chidea 

a high data rate ba.sseband proceeso:r and a radio cirKlt:dt 

G<.mneot.ed. th&;reto, The baaeband 'proce~iaior p~ferahly 

5 foclu.dea a !lll.~U:lat❖r fo%' ~p,read ipect:rum: ph.afla shift 

keying {fl.SK) ll'IOdulating inform.1.ti,on for tr&n~!tmisa:lon 

via the :t'adto chouit:,. The modulator )lla}' include at 

lea.at one modified Walah code f~ction em:iw~r fox 

<:'B"tt,oclin9 infox:m~t.ion ,!l~t::<n:tling t9 i8! ~odified Wala,1h <.iode 
10 for au}:)a,t~ntially redud.ng an &1te:r&ge DC ai9nal. 

GOmponeitt to th(lreby enhance o'.rei-all sy!>ltem perfo:i;'ttlance 
when .l\t"~XJupling the rec~ived aigual through at lesiat 

ot1e analog--to-digii;al c<:<nve:!'ct.er to the demodulator, 

'.the demodulato:r ie for spread sp~ctl:'u!!I PSK demodulat:.ing 

15 i.1)fo.:ni!ati<;,n received from the 1·adit') oircuit. The 

mod<.1J . .s.t.o;r s1nd demodulat•r a:re e<1ih pr~fe:r.ably <:<p1n·ah1e 

in cm.e ot a bi »pha$~ PSK OWSK} ~ooe at ~. f,f:rst d.s.ta · 
rate and a qu.«dn-itu~~ .PSI<. {QPSK\ mod~ at a aecond dsita 

rate, Theae formate may al~o b~i, $-Wit~hed on.-the~fly in 

20 the demodulator, Method aspects: a:re also disclosed, 
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!11 re Patent Application of: 
J~ M\:ROY Smtt.t.. 

FOl' ; UGR 'DATA 'AA'l'll Sfruuil) 
$PE~tm ~SCEIVE~ .!Um 
ASSOCIATE!\ · ~tH~ 

08/819846 

;:tt ~ I :t'.bS -.,..jltfr 
\ ~ - ::i. ~-,7 

;-q-
Pate; ~a~ch 7, l~S7 

------------~-. ,. ___ ) 
Hon:qr.-able Commims1ioner of !latents 

and T:t·ademarla, · 
Washington, o, c. 202:~1 

Attached ia a fcn.-m t"TO--H~~ list.ing ~everal :tefe:t·encea 
for consside:rntion in the examination of the al-xlve" idtaH:.ified 

application. A ccrpy .o:f each refere~lce is also enclol\!ed., lt ia 
requested that th.e~e references be ~onitiide1:·ed by t-he lbmmi:ne:r. l:l.nd. 

officially made of :n~co:n.'i in acrcordance with the provisions of 37 
CFR fL9? and Section 6{19 <:,cf the tiW.f;kl:', 

~ 

. ,~l'Jf::tfl{l1Y~:lhll!1~'\tJ 
"-~/ ~ )·\ .. ' tSt--r, 
CHR. :fS't'OPHER F. ~ - 1~ 
Reg. No. 34,906 V 
Allen, Dyer t.. ~ppelt, Milb~ath 

& Gilchrist, P.A. 
155 S. Or,mge A'-.n~nu.e, Si.11-te 14'11 
Post Office)iocX 3791 
O:cl~m:io, Florid.a 32<S02 
,!Hl?/tHl-:B.lP 
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Harris PRISM'14 Chip Set 

Using the PRISM1'M Chip Set for Low Data Rate Applications 
i~i~l\'l~: CM Md,~.,~ ~ ,~~ r,s11i~*~ 

~'Zl~thm 
Et@ £-1 l lmi Pl'l!$M'~ ¢!':~ s~ l'laas iiluiwpy,'; tie~ ep~mit~ !Q a®r~ i~{ll~ 

'// ®m raw, appseet~::ms wilfl ~ii to 
4 M8f>S \'!&!>, m~s. TM 

f>f!!$M'~ ¢&11 ;s~o oo utillz~ 1-<lf low lli!l:l! ia\e epp~Cl!-~'¼ 
To imp$ffll!M k)W mis~ re~ ~pp~w~i~ {~1,w,, 2~ Kafi'S} 
me de~~~er ,;eeo:3$ to M~~ (!,a~ •,~·a$i<.le~as l'!l lJ>o;, 
1\"li;~~i~ aroas; 

A, SeR¾'~M (i! ~l ~~~rmg SllW&f':/-~ l~ ff!!SM' .. 
OO~~M/%, 

It l®llail<m,~ Qtl 1l~1 ,:in oil trel)t<l!::wieis ol ~ ~1~:_ei~n4 
m!!lf!"i!il le,;, f';.~ Fl'it&fS, 

C, l¼~'l'l cl &W<sl}~late ~ff~r ~ ~~ ¢!lei~".$ tc 
a.Q~ ~ ®S!ffl!S p&ffil:S'm&~. g:,,~"I "¢li!· HSf"~4 in!t"!r• 
,~A._~~~)~ r.~g i()<.~ il'lt&gra~n ®l~~ 

~~"" 11.Sjj ll<o~!l,~"' >«1~"'1' ~;,,<.-t,.<l!l<11.-mOo>po>W01< 

c~~«i ~Bo,MC.,fll<>"'-~ 1~ 

TJ¾ $'),'.;\~ll) ~1 ~/;/~~ ~ ~.;\ll,:<1.l& t~II ~" >,ill&<& 
the <'00~ m&irn!llr.s llS< hi~ i:l&t! r,slls i:--0.~t~mt-0rt t-w ~m~
mi~ !ml- @l\l u~lm} hfr<S~<it holjh dill& fll~ ~iis.t 1)1'1!:k~ 

Wll&~ it>is SYl<l&m ~tr&S tt<~t ~ ia<l~ ope~,s at ~ ..... 
,-a~ (d~,l) ~:PS), li-111 \'!l,ll,lgM< im,si a~I~$' i~ a,ea~ 
~Mtg~oo t!O>'! AAIS.l.f~ ~~ s~ii l<i i:~mc t. 

~ltm 
A.~~11$>!ll"R~ 
TM tl~<111 ~ liMns ,.i\m,)1 rurtw!i&.'l m,e HfA~4 tn,,l m!CI 
Hfl,~~4 i:s.l~oo "* !:!f.'Fi is !!ml SP'F"ll> 01, 1"1ijl!:'11l i ist& (;;>l'r., 

!&ioo &t If &M !\!!lit ttiis ~&Ii '>\<a:!&~ W&\<il!oon lis>!c>,ce 
~$:.'.~lOOIJi&~ O<.l lilfd !<sol&~*~ rul<l !JcM'!ra me fln&i l!l:~on• 
>il!tSiQ<l ~f! th\l l1is.~~l tl,:!e. 

Onll mi%),"¢ UW!K IMrt ~rd 1'X il~~t ~" oo ~wl~ rsi,t ~ ii 
!'!!~~M !If mll,O)i. tlli! ~~ wwras!!l<ln ~l'!l>Cl:l:slSlki11$ 
.-.~m1n9 i~ ~cc l"lS!!ul~misr,~. 
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• .Pffl~ A!l~ll~tw3ll$"" tt&!& $~ 

• !-(lw "11tt~!il o~ftl,t~"I t«:im ~.1v w 5.l.W 
• :U\l~~- l.SW¾it ii~ ~d ~$~ 
• Sl•H~w Ct.UW~ 
• ll!'~llll!!!fl!ill!~ ~l~J>ll!ilm'(l M~ $~l!ltl fijt:im, 

• t~tu:.~ ~'l(!M~t .IF ~flllt!im ·~11 A:$$1 
• h!~11=u• tt.s!f !))!),~ ~t $&quooelll M!.l@m 
• ~~•Oi!IPl:1'1<, 00~ ~lllll.!~ 
• Mif!l!Ul1: lfu<Sfffitty Sii~l<>n 

• ~t $~mt!'!G~ l"l\yale~ ~-10$,IO:HY) 
• om~ntta! om ~~m§ 
• p~~ttw,, 'l~lt ?n(:* 
• ~!Ill ~W$ <.<f t1) 4 M~~ 00f'$i>. 
• f'tiwer M~~<lt C!!!l'lrol 
• !,.(IW 1""1l!Ua F'C~CIA.C>\b'!!j!,llI~ ll!!rlat$ ~~Ill 
?~in!j 

Appfklttk;m; 
• ~~~ ~>111>1:ln~ lf:Et!.M~,11 ~ 
• fCMC~ Wlt'$ml$ 'Ttimi!Wl~$!" 
• Wt.,\liltlf'M~ 
• WMA ~ii.lilt~~! !:(~~Ill 
• PM 15 Cis!lij!l~!l'! Ra$~~ 

!iF,A~:M {f!W ~~ 
;«'.Jc'fi,:: ~~'ll~~ roi ~:iffl,'1>~ ~ga~ ~, 11 ~~<'lc»ij,i,~. 

------.,_._._._.,,~~------.............., __ _ 
rn1w1¥1 

2#4GH~Chip Set 
Oi~t Sequene~ Spread Spectrum 

Wirnlese Transceivet Chip Set 

~';\ Dtwcn'pfloo $f4-?1!!1l I ·~ ~.l,<illl't~. ~lS,lo!™ ~i> 
iiliillllllllllilllilllllli111iilllllllldilllliillii!llllll .... !lilllllll .. 1il~~if i ~ It i ~.l>' ~~ ~? 1/ ~.!!11Rl"m~"~ 

~-.i.~~~~m 
!~S}~~ ~ill'eM! l~~ ,,f ~:$m~ano ~ 
:'$;.">\~1/ll ~· !00 ~~ le$: (:t~ ~t<l>ij~too 0$$$ 
~'1j8, ~ HSP~4; Ill ,;wst'.o~ ~a!®\1~~t:1.\ 
!\'!l8-!lros..'d '1>1th IS-'!!!> ilml'-M ismp~~f wM ~SSl. too HFM724; 
~ ~00<3 Wl\l'M~ amj l~!ll\~Wlti!i!!!ll!!l,l®et, ~ 
>if~; a~ lll3~00. !Ollf r,o~ ~ilm!f:!r~~ 
~· ~~~- !M l-lFA-1424; a di~ s,,~~ ~ 
i-if:A~~ al1d l$ m_~~ ~ ~ ~f, !he I-if>\.~ 
~ ~ lh&fl.~= may~ 1.1:Wtl on,,.~~ ru il'l 11!\y ro.~ 
~a~ft,!.si;w,m~a~mflf'~~-~ 

1'!-«3 PmSM"' !.)!)ii) ~t !$ k1~~ Ifs ¼,)µoit-;&1il)~ ~($ 
~a= ~tN.t!I~ $~~ms ~~tlng !h!l j:<fl)l,l~l!!IK! iS'~~ ~2, 11 
mmfis,~ '!}if®! S~@ Pms~l %<er (00..f}~Y)'. Oll!lllr• 
i!ffil8l ~K m1is OPSK Slij~ !SI &,'llt),'t)~ w:m ~•&,~. 

llal a~oo(lmg &~<3 00/lO<~~~ <)l ~~•»~.--:! lS..~l&, A PN 
$!.l~ll~ ~ ot Ul,l W il2 Mel3$c il3!!\l!)~M~ lfJ$ * t(l Ill 1~ 
en~ f'N ~::$$!. !n,"stlm!.!!<'l ~~"1,!ramm.sll!a k:tw PIil~ ~~1111l3 ~•Ni 
~1 (lt! ~ Hf:~''>i'S!~ a>!\!~ c.;'1/f,i ~ws {r(!ffl 2,7f! MCPS ·ii, 
~2 Mef'S, A !l!S!!;bli! 11~-.emi i:<~•m,.,~a c~ !lM oom~ rntl!cr· 
ia~e iei ~' 1<11 lSiltt.i~er ~vrs~.-in am:l klt !ffl.t1&f<11• 
~ ~~ ~~tl.l ~~~!! ~ PWf Md Ml31$i& Atclil~ 
C;;imo! !MAC) !ayim,. O<lia mias <l! ~'ll to ;t M$PS ftir 
oa:?Si>: ari<! 4 M!'ll'S ~r OOP~K <lfiS S'-'\:.W~&~-

-------"'· ______ , ________________ _ 
C..>a\.ffKll-l: ~.,lo~~"~ --~~i:>~-io~~ ,.,.._SI ~d(i!I:~-~ l!M<i!>~ ~~ 

C~~ @tti>~C<»'l>"'\<li<»> lllOOc 
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"' . ,App/I~ Ncte !Ji14 

'

:I ~'i.lf thee 11~ raw, ~i§Wl$1Wfl ,at .ll'Hs IM™, a ~rom, 
~l¾l!id !,'llfll\l,m&~ is w u!S!l ~w liliPFs i;en~1lS!S at 
®OMHl: w,Tu i! ijW <sf-~~ l'.i'Mm:. Th!$ :is &ll%m~~ Jl1! 

I 
\ l MH~ Ct!ip m~ ~1ms ~Mi-Ii Sfl~d ~ I\) ~ilil ll,m(Sb>;l(lfuj. 

• ... ~WM~ deW'.-1) 1!1at m~!$ l-lWSlS: mq<Jifflffli!f\$ l$ 

I ;: :::: :s:::ouritt,'1 I& lmp~ioo~*IS !!:~fl &l!~ll-
1 Mo II" tii!OO> !\~ !O •Ol)c .~u'll;:,~ ~! .,.,,~i r,~..,, k) Ui,ii ~l<'U1·· 

·.•1. nsl ~MW{~ QI llm ~$(.1 ~v,iwm at ~J ~ Cll!j) r&Rl-
ihe l1&S~~c,!f Ci!HI USll snr lF c.mtar lN3~.1MCY ~imlll lnll 

1 r!FMrn ,~moo. Tlw ~s,~f musl !lo Simt tiloul,111. tnst ~'sti 
.I lOO!lllllod ili!i!r m~ th& t~'.~~11s~lo!1 .s,~ m;;iiil< I ~,i~i,!!1$ 1,:.,, FCC !!.'!' !Ill! 2AMH.:: i$M bs!lG!, SAW ~,~rs 
I ll:l! PCMC!.il, ~1!;;;3n~ ~/!! oo, .,.,,~s,y ~~il,tll<¼l at t!li!S!S 

l ~lllmlllons i&M o cu!S!>~m ~Ofl ffll!'i' oo 11l~if&d. 
I ! S. LI ~i!tlOfuH:ifttFA~i'24 U"f"jg 

! 
I 
! 

Ytli! fifAA'/'24 1,1,:n•.>rjOS i! $&i o;,l ~~~,1£1 low ,-,.~$8 *ll<lf!.l {'I$ 

Ul!l ll~& ll!lli1ln11 stag!l (lt \lie 00.'lli)!i!'li -S:~li!&<:l ~~!m. 
n1~ a,.i piB¢~ ~iJcm ~ i,, il~&~ {!} lln~ Q~~M& (Ql 
t40 =~i-t&!ri lor ~S®ii::'\d pm~&Sl!lr>g, 'fMSll li~rs aro 
:s~~ow~ on Fi~~ 1, as t~~ (fu} .&r~d L~F$(t!<}. The~ ~i~ 
1<M eiltott ~~-oodos m~t t-&n b!l ~-11>~ lor ti;- lPf-s, 
-~ ~t t1!l-Clln 00 S-$l!!<,.'!~ W ~ it,eM~ t1.;,t i'l .:nip. mi& <II 
~2 MC!".$), ~.aMi1.:: j'!c)r a n MC~S f!S..~), ~,<IM~ 1<-"t a 
~-ti MC?S rataJ O!' 2.2MHi (l'of a 2.7::1. MC!-'S ralll), In ;Ji$,'!~ 

litm l~ Gl!l •'ti 1f&q\,,~l,l ~!l Mia~e iM)l.'lj!l i!!l ~ll!:1-
,1.irsl ,~!$i\1-l ~ :t~. Th!I ~ ~s-; ~ llM> cl lt'oil !om 
!llS<H'l'M cSlt <)ff troquem:m. The i<%'®t a.ct mr 11.f oot ltX i! 
-~pro~ ram !l! .t.!SMHt ~ f&tu s,w a~ ctslp r~ms !o;i;!lr 

!Ma ¢~ #ill req1.,-i1\l m;i. ®ll~!'1 l:lf ~1efM.l ~mii ~~a 
l:i10 Hl"Mn.4 ~i"tµuts aml in!l HJ";;~~ /$,'O l!ll)l)ffi. The 
l"l!"M1't4 l !ml:l Q -l.P~ s ,ml !illh •/001 et;~'m'lrt!'l ~W$ &~¢ 
!O<.'ltt~~ai *il!ll'l'lill ~!!$-tl ~~~ ~ llil <:l!!S.~ >lt \M lo>,,;& 
cu! ilff ~,i,¢1llci:11lons, 

c. ~!~ot~1~rf~~e~C~Q~IM(lt$: 

TM HS?~~ im~ms ~ f.l!l&Ov~~ <!&m!;!Wi~()!\ f~ 
!loo, Toll ~S<gll ~~ t!~'t$l $i,J:,'.1$! >)tq~~~ &flt! ~I':, 
~'lg !lii!jlS· rnr ®11:l ~ $,'llWO> tlm~,g ®(:~· ,3r,i$ lrn; ¢.!i'l'l!!f 

!wq~~ 

Tllo PM1«<)' C(lm;Qf>'! ,<~ U'te ~<)!\'$ l'l>:>!I~ t<,> !)\l <.lj:<~ffili)<i 

w!ll'l -& -~ l~$l.at1.~'ll.l$ d& ml!l ~ lMt ll. reqlJ!ras i! 'i>ide 
~~ 10 .~mm;-;s~l* osdij~!lf ~l.lll1ll."o/ !®mll¢IW, 

Man ox,imj!lo i&t 2400Mtl;i; M<.'< .t-2~ l>f<M. l!w ~~ !~, 
®tl!'!'~!l at e,i!lii 11,,,;l cl ~a !]l1j,; CM M i:!W l)y i!S i11~t! i!S 
120~Ht i,~~ ®th •ll:lm-. T1\ls ()flliili ffill$! !!;.! well Wittlll\ !lw 
~is~: isl>S e1>1>!lwi~!l'i m t~ m:1i(} in ol®r mr n t<> !m tWJ.<, 
!IWd l~illwt <:!~,;.~ ~ p~:farn1&t'\C~ ~l ti\& ijf!!s, l!' it ~ 
~o!, a !mqu&~C\> s<&~ l'IOU.'<:l !ill ~t'l&(i(tn ll:, ~nd ltNs "ll)na~ 
011,1 ;,';i$ i~ Mt nu~! ,11tc !J'>jje nwi-o <l~ign. O;)er,ii,no iM i:iwlo 
~ith \llido OOlll llamt,,,«tth ll.rni WW daw. fat& J$ looffk~11nt i!OO 
woob1 f;'>1,uS<l t1M<108rs!~ ~s !n ~!l"'l$~OO, 

,t ~~ f'l'llSM"' is l/$~, ;w a !!praM $p~ ~'!flem ~ll!l 
1 i ~'l!!l!l poi bl! sp,-o&<.lk,g raii<.l. tti~ ~>wn g~ n &r1 !~ ~all(!;. 
milt!\ QI :1ru1lim,!~)' 2:!MHi null ~ !)till ill 1 MSl"S. W& mwr lo 
HMH: to ~,low ®S!lr p&l.'l(l<1,;J <)i thtl th&1!!/l~ WMl!l UliS 
i>!>effi$ w~!il ~,;,mii-~iw tr; ti\& frg,qusn~ ®~ -mlJlit 

thal in~ ii, a df.'isct Sl3ffli!<l ~ , , Tlrs, ll.-Sl !!ta~ ~,f PlOClm• 
int:i !lW ~ii:inal lfflp~an~ it l3W w~ !l t« ~ lia-~ biarni~ 
1<4$1, ~ l"fl!SM1>« tnl$ 1$- doi,& ~ a tl~ll iit.mils!lt rnare:n!'ld 
Mil! <10.~~l!lt. Thir;. e<ll'r!ll!tti!f ll:3$ s,~ Flfl. ~tt~ i.t11.<cture 
wti!Jlm ~i.i r~ ~!l&-"<!I l3 $1.l~i/Mi!<:l ~ th!l ISP ~w, 
The me, iii~ffl~ al b<l~<llll&~, ;ro ln<l f arid O !i\S&dffll\1~ 
~0/111/~ i!~ IS~ffi~ OO!'l'~l!.'!il:d '1!'$. lllll S;l.fflll 
~~~~- nl8 ®S!l\rt$ r;l l!ll.i l llf;(I O ~mi~'!"$ &fa ~ 
~~<f ~'l'l!)!ll!<l!'!ls <1! lllo'! tC!'l'Sll3l!O.~. Th~ wm lm(lW ,1i ill$• 
ijn~ ~11~· ~ m~t~J,l~ {mmpr11;$%d fll.l~} ~ii m'l!'<'!llil• 
tkmot~f!l, Ct!rf!!l&~'1!! pi.i®nn~ !isl!s@wh1.1~ lh$ ~is:i 
i$ ,mt !it&t~<sry f*, ii®~} .. r~ =>l<ii!M =~ a 
a~U!lt':ary J!i~msl, {tl'lll Pl', ~&®l3) l'>"ilt.· Ill& lN,.,~ s~ial. 
TM \'13mtlr oor~ij<)n i,; i-,~;~ 1~~ll¢ tlm._wg~ ttio ~niS, 
iol~O.'\ !Ji\i· too t,~i 1/iSl:ll,~!'lv<-y, Thi!i m!S:3.~<I\ \h!H ~ siwfa;i -~-Of• 

!'!!'lalelS ffl Cll& a!!i;il<l lit~ ~fl; tit & eymti-;)! .s,Jl<:l i!i& dlfflirefl't 
-S:,~$ i!l ~!) !)t1d, if ill!$ il~l!~t ,'.!)~f/6~& ilS gma1;., fl(l ~&&l 
i= <)l:;-<':\,'lll.- ,ti$,! n&i i::s=:!a~ ooos as m-s~r swn !!l al\ 
mll t¢nst~\k>.'I ~~!'Ii! OOWI&~ '!11-S:. sw, &n<:l ?lB !'!.<\!$ (>f 111~ 
&¥.m~ ;s;s i.ooa,,;n oo~~ 1t,us Ulll rnagnil!.!d& ~s c!l ~;; ier• 
;i'1rn1 oil~ rn!-1!~ i! ~b-S:1~ ,.~~ 1'(ll&%ri ,'>I imi! ~l.i
par S''.1'l1100!. rl:'!i! mag:n~ ilS ,;;lr:ii®si\>' maxim;/.'l'l .s,t n~ t<f!", 
is!lt ll~>'.! f.s,~ ()ff isW 0,%!d8 i!l 45 de~ ~tali®, Th~ 
~-Om>-~ds it1 ~~~ l~tl~ ~et {-1/llll> ¢! l MB:~'$}. 

l'll:.Ul'lls ~ ~ ~t:sl!:l'lE~TWt>l l"!S~l'IJ.!A~l?:"~ 
~W!Sm:Yi:>P~l!.'l' 

C.1}-s.i&! ~i!&to.-s cl tl!li'!!!t ~ t.25 Ill'&! =uracy ~al\ oo 
µ1,.--rCiclil~<:l, bill ~!!lt ,-0st ge<l~ ~ ~r:i!%M1tr as tu& ~\!sf, 
~s ~IS !!llh~~ Gi~-e!! tl!!is~. ~~ ® swe m~ 
!JleC ~;.-er <1M <li~"ll~ loo~ Ai a !ielta rail! •! 2513_ 
!la.f'S, !1*~m!l ~~-~~ ~.&frli>l~Y~ 1/ 
4t'1 -~ 1&,130. Th!~ mi!ill$ mffl. w l!Qi i:M '$11111$ psil,..'11',,,,.Mt&, 
w<II <l&i'!>:\ «~isiior$ s~oo t.;, :W :i"!'M, To l);()· 1<>1,,;01 1n 
ti~ti! ram ~5 tlgh!:iming \JP Im!- $!lis-~if~ ~, !wmi1. 

~m;!il!" ~k~t~()n i,$,SOl! I~ m't l:\K9Sil if;/ 3:1'8 e!®~ lll~t 
aro US® ~ l\lll lhe oas~rni jlfW!)~$()r l!~l{. Tull $')-'l~lOO! 

¼'llln\l ~* h\ll.'l<i~ &il),.o~m ~~raitt G'<'!lt 1~ $S<mbol 
siWSln:ttllm ,~t&w~, 1'!> m.iir'lai~ ;11,::~ep11.s~ ma~ ii~~r
milll~ !llll i,yml:<ll! 1iml~ ~l!iia Ml!. must l.l!-1 l!1$l! ~n ua;11 
!:hi;) />',~ \!'le 1 ~ -S:)'ffll;(S l~Wi!!ll!rs lnl!m.'!ll. ~&ffi!l1r.4l&f 
!ll&i ""'& -S:l'e !~i111;1 Ill& p~ o$ ll\l3 CO""!lf<ill>$00 p~lS:1$ "'l\lcll 
l$ t .-:ni~i wWe ar,d must k~ ltlll S\Jill~lllllll! !<1®' i!>W ½· 
$M!jlli~ i;,'¢$* !tr t~~ ~i!$*., Fm ll !H5 Mai:>s ~ra rat~. Ulll 
0~() tlS!& i$ ~:r~ MCPS. wim (j\;g ,at~, Ill& •~llil!)(&tk<n 
!lll:siNal is e.1;:ms whisft iranl!li!~:s Ii> &11 ::>~1i&!<'lr .,.;t~~ 
WPi"};l m ~~~ lllli <irii( {&$1 UlM t,-a.m C.!lip ({!,()<1Sms1. 
S'flt,'<'l \l,,l ~~,t /:!ill! I.<'! d3."3• ti!!l! >&li!S iis fl~ Ol1;,mg0<:1' &I 
th& !Ol>li!f !lt!lll fill~, tlll!. ltl!eran® lS Ml $ff~ !ly l:<$>'ffif 

(!;sll,!; 'i.$1:!S:!i, 
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, Applklltfon fi(}ft!J 9614 

~!gh ~m !'!l!~~t "ff$imim~:$.lol'la Wtth •A~ti~ ~t& 

~m1m;1~v, tl'\13 ifWGl'l!Ne to U!i$! loW&r cta:-~ ~~ l$ m ®tli.-'W 
a ~<$!, ntn~ ·'<'<ith tha miriil'rnJm am~oot cl ')!SW!!:!', Wa t~<i 
showtnal llliS ~ a~a~lls',~b)' ij!lim!lm 11).,jil:, !Ii 11!!1!~ 
data r,M ct.,;,i!\)l' ~l}s!\l!Jks'I. TM PRIS~""' l3' ~ ~ci>:!ll 
re<l½ wmm~l.l .w;;s-a Md, .w !IUC!l, tan ~ ~ 
d~ ~ a lih\l><l !)1ftjil ~it!l 01)$/l an.<l«1ml)!,>/I! mi~~ W.:, to 
5 mi!;w. TM!; M& ~~~ ~anti!!l ro, ~~ ~"!Nr,t\ ~ 
mu®~ml ln M<lriemm::a. h1 Iha h'll):l mita mla tw,~~~sn 
U'le !/!$S!,g,1 .rom~ll~ •~m&;.1 $t.~ 11>rn n-0- ioo~r o! 
~~*~◄.~ 

'Th& w~<am &!lPfOOO!l I& tt> a~¢ Iha \ MS?S (jJSSil tlila ,;f 
U1!.l i~ as k<llil as ~ ~!&.~~ f!lfl!,l;fi ill !l~~si;s~, 13r.-ct 
l$!l ;t 1n o s,11.ort !)w~, m<1<l!.' m'!lcn ls ~sl$-t@i Win i~ 
~~,s rtat,,,-a. Wiih a i!n~' ;Kl~ ~11-:1:1 ~)'i(;IJ, !ha ~gei 
~an iffll!j:! acte-q~am !Jf!:\a ro Ol)<lmtas ,smier a pasoo or a ~ 
a!~~\\Kl s~~ma, in ·li1,t>l>!l i:Mrlas, lli11 rile~ $ (>~'81~ ~ 

~ ot !he uma and o...iy ~'i!l@'tl.'- wh~ ~=m~N~""'ikm~ 1$ 
\ll'!-'o-'<1100. T!9:i$ .is!sl.llon wookj I:"!!! awlll<:eoo<l pa®<l~i~ to ;is. 
~ ~ !I OOIIOOC~ mmsmitl's~,, Tilt1 ~'<lM@ Mir\<ll-S 10 m~l 
ma llmlng o:i.'1'1 re, a~ the -C3li~ * ~ffic. ll ttamc ~ w~ltin.i, 
the ffl-li!(! is ~'1:!flme\,s:~t ~ei, ~1 :l:s!a:i .~!3 mr !N:Y« lto'l(l, ir. & 

p1.>i!ad -~~n&, lli,;, i'lilrnota ra<:il,a ~&11 m~j!0-'1:d ll:) !ha IX'~ wit!\ 
!is, !.>~fflc >! n hits .. nr.• W"rth IWSa ~~'<l'\I~, ~~,;, &%!">'<gs, 
p~~f COll!i\lm~l;llf\ ol m11 rM!s\ c,w b<l tadl.:Clll":l U'\I O)'\l:);'i! 
than &f.l f.l11.·w o! ffi<ll111-.\luoo m'll~ m<S<Stilll, .i~ o:¼ttis trsiw~r 
tltll&'tll•l>S-

i:~~n usl11>~ ~~,;, ao-2.1 i Mtwi,rl< r,-.~~, too !oo cta~ m.t<l 
c&,'l aik'.w l»w &¥111>1~ 1-'o-">'l<l; ~<lt.allon. The M<l® ¼t<l!!:11 
Ci:mlms!!c> {MAC} or !'laW/,ar~ µt~"'<'S:1-.~{ Ci!fl o;)<lffl!jS lw m.li!f.l 
ir. lh& s*aµ m<'ll:l;I axc~iil !o-' if1!.l time$ It n~~i !o ~,;,illg ti!& 
i!-.woon w,,mt~. 

TMc g!)Q;rt, f$l imm< : . ~'<ct• tm· ~ral ~f.l!lS. 
!'~,~tile ~i$11&00~ ft!r ffiY wm-i1, !l ~\'ffl/1$~~ 
$bl!!'! \'>'ill ~r W/l,~(lut ,~~~1e i:i,;,~r- s.~, iflWOOf·• 
- !O ~'1111>' ~ll'W1l !Sl!.im i:is ~ istl.-.l dl.:m..tls~, 'fW'(j:, <lOO 
tt<-~~ ;~~nt, t~ ~~l ~ tl-&l> s~n into ~ag ~me~~ in 
!ll.i m$!diw!!, ""'1\ii::11 !!Ml~ ff moia ~-,a &gl'lm~ (:<lrt3m 
fypa {.<1 ~i~~ram:e ln !hi, !SM barn!. for ~m!)l!!, !l !!rt 
~; 'I 'I ~ti r!!lm01is ~ ~!lS~ in ~ ~~ U e®ld ~~a 
~~~- with !!liS m~, To<l FN rw~rl( lw$, h(>w, 
~r, a ~~ ~,a;~ tiir,,;, wnan it l$ %Wl<'l~ imd ~<l oi its 
l!U\t<:moi &!& ll1l l!1& &lr, Tl'l.:S. ijroo ~n bl! l.'$00 kl !fflfl$m\'! ~ 
l:illm <)\)'<~,ll'l~\Ro'1:ll ~~~- Athli!lM&tly, lh& fl)~,>\/& 

O\<'JS!I ~ ooen i~® al! it~• ~i!,f,!!fu.~<l!! 6i>u'¢<l o! oo.-i,, 
t~m »~l SOO :;t4.QH:;; i:SM 3'lliM. Th<l O\ll$i'I $ & j:MS® 

IS'.l>;ioo -wn about a 50-'JI> fl1st, ~- The ~~s &~ ~i,;, 

ga~ of ®l'l~l 1tlM ½'!&S tn~~ al tM i Ml3f'!l r~e. 

!l1 ~. lM siy~.a-'f.l ¢IS.~ t:~ li&t &I ills l!l~ !!'008 ffil:1lrt. !:!! 
i}ls ~illll IO a,.;~~ row ff~Br ~llJSl!WO, it oo.<y ne~ !<> 
<tl-'!!t&ta at fillt ~r oon,~ d'1flng !!<,;, ~s-~~ Ql 
a pa@-al ,x jS,,i,il,1:1 ~iii a~~~ 1.-lf lac®lllS ~~!$ .. 

The ¢~f00l\¢~ij~ WI~ (>~<Rlo'-e ~oos "'~ tM 
MM'>l .-i! !he eri,,t<onmlSl!t, A ~ Ill si.i~t (;..OS}~, a~s 
tt!ilf ~i ,,s~. Wlth iW aM ~ ~am m Iha anm~"11!&, ~•; 
tan ra&t:!11)' at~ a s milil i..o.:;; mf>Q.e. Tha pro,~~~ 
l~ at $-1:!&M II! \%$ ~1', OMS !lj;!! m~ in ,,~a~y !JS!fl, SC 
Wi't&:Mr ii!f no! ,iSt1;3!!):' cf ~rs.at =&rn, Mtan!ld witti isiJe 
~aln al'IS iw ll~ i!'l~'!!ll1~ns \llii!h ¢<la 0.'1 en<a ilnil::1-. Mot,i~ 
~M 1¼."1\m<. i$l~!list!o.~s ~a .-imni<lii'!!i;tl<t~a1 snli!:t!M$ ~ll!l 
3.fC<lml ~ ijl'>!/l. l~, t!la fMtlji. •~ <ml~h i'S!i<,\":e<l Ii~ 
~~~ IOSISilS <l\llil l>;I w~ ani:l Cllli!t ~itl\:~~s,. TM (lfslll<l! 
:ilf &l!w vs,:ro!y retll,,~ !fs 1tlOmW !())' ir,ww~ an'1 !Silte.fy 
~Of\Cffi"m!. 'fhlS!Si!i ~!.!<:IS l,')l! Q'>~ii®!& !'$1<~. b\.>l ~ &pp~• 
(;S!~m wit ac:himm s~i'lt ta~ (SQQ !t,l, 

An!~'~W d:11<1:1~~'.i' $ alls.:. U8¢ in ttl& Pf.U$M""' ~w, lo 
c~~t >l'lv!t~h i•~!fB!~j:j~. SIMa llii!i Pf!!SM'* 11\'&~
~m; is w~oo t:~· twl~ ~ad ~1 !ll>"I ci<l§> t&~, 111B 
1 M81"~ d1M 11>W, i$. OOl. a ooi11:1!llutor to wlliµlS!il ~1~ti!emi, 
a.~{l ;i ~m!f ~ta r,sm is. ct~ l!,;,.'letit 

~ !,"I ga-"lBrn.~ tm~ il lS! ~q"~ !<l $~ lf;w hllt&n!.1.1~,uws 
da-1& :'$.t&~ !I! M~ ai!IM ofuat~ifP{l.SlS. !ti&~ ~!-!!l
ll~ll!&S ~ l"i'U$M'"' ~ll !1:<!l"~s; =!! 1w S!<lll<il ~k::~'»l-$ ;i, i!ll 
~'®al 1'\fJ'h c\<!m ml$! de$il.!!l «in~fu.,,'\ 

1 
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nn? t.·om.~,~~~&~~ ~t~~.ds«i f,~,f 
wit/J~a~ kl¢a1 rs$!»;<:>rk!CI. !~la~ 
i!0:.?.11, •-s.~~t/l-<\(! iwi><»~mi.>"11 
~t~~i ~8-0~ ·~~~~:,q»:~ >)00: ~}]~* 

;,,11 !i.,~iv= ,~11-i,11 ;i,a OG! t0,"'>-00-" ~no,,;1-e<l-;i,~. ,r.-e ~rs! 
l,cl:~,, s~»;:,;,,:J $f,,x;!,,m, 1".-dil.>a!..~ & ,8(!<,1 lnx.1:0<s:FlC'!( 

mil<'il.lls."!k"' -mw~~ ~•'-' !~ ,,.~ ~;;>f& 'S ~e-.~ .-iv<St 
a l}\~!1 '9iil*f ffi<.<·\W>'i\i!h lhc~ .~ .. ~!,<J- l()l' \hi$ <!&ti.> ll!-1&- We 
{jo th~· tog~~ S(.l~ ~Mij~ ths,t ai3: rs~?~~!/ ~~l~t 
T~ <S!IS~ $.,00 ~ctw,j l~>;,~:.>$ !~ &~f"'&IN it 
!~~111'"-".>' hi.,;, !!'NJ. l!> tll'S', i,:s,:hn!q~e, !~ el:lil<,~ !>&Ir,,) 

'-'~ i$ ,...,i<,i!\' ~~~'il s\ ~ P,.Si5i>~l •ll~>:$0,"'l j:l&t':@<l SO ll'.<e>l 
lM !::t1'11/i!Oll1i/:;.~!ir,,'l$ i>Pl,~~f$ \ll ~~ ·l, _.i,:J& Q:S.M'l>'l(li!1 

<Mli fiffi<!. s~ f'~m l. -n.~ $<'-'WS \I'$;! en~,gy ll\il $<:i \nsl 
th& :l•&f•l~& µw-.i< fr, a,1;< ~an--m ~!! -~ ih-!$ ix'too is 
nw,,mi;;:<S<J. 0l ~OO<<S;.l, wi !mrs,mil~ng ;s~ •<>~<<i~-!.'19 ,a-ll!w 
~ !~• S}'f'~ll!'<:1';~,;i l~if hv"l)l:•ng i:,atte® S<l ~&t <~>· r,~ 
!~!h;er. 

A!CI a,r, ~~sm>4&, Wl.1 i s~&Cl!leis lMl ,-.& wo,, u~ !SM ts~rn:l 
al t 4~Bz. ib& lSM li!sml ls ~Ht "'-1@ an<l r,as !l<~&n 
is"txt"'W~\:! i•~\"> ·iMi-.~ <>,">anm,!s ·~,r 11\e ~•• ~oo'!ic.ltxm. 'l'l'l<1 
~l~C ii,$i:il,i$ \Mtilfl}' ilj>,~i:I $l,1~!<'"'1l i'tl 111,:faHl\'.<>lf&lil'.•J ill 
t~ ~}')~ ~":l-V~ ~~~'t ~ ~~~~ /'$: "t th~ i:-::Mr,neis at ~as~ ~m:~ 
~vtir>~ :ro f~crndK 'fhi~ )_.)"tJ-fk~ oot ½ ~ min:<w ... ::m ht"¢1: fate .::4 
f lS il<i:;..'» pa: <>&c;smt 

A Bn'ef Tutorial on Spread 
Spectrum and Packet Radio 

Th&,--.&~ k<;m cl SPIBa,1~~!l!ll.•'" ;,,c~¾:H)l.--ed ~ (00) 
<>fi~ ~s is !tra ~lh&f ~ l.)i *'l!OO ~:Imm wl~ by !l>e 
~cc :n lffi:s t-a-"l<i.- \'>°till os, ma <i:l!"-'l •~ ,1~w (>'.00} wit,, & 

hi@ •~-~ P-"(!<•-J,; rsrnmm *~••~>x:e l:>e!l::<!i> ~ i"S!( 
11,,:,i,iuia\ei:S¢10l~ ~'W l'W ~&I~f- r~ ~ !'&ls ~!>,,."1$S{l!S 

1w ma.<>'{~ Cl m~'>l1~~ !~~t ~<> !~i! tillm il1'I!: mt\::i, In 
il'»l ISM~~ ,s llml!>ld ~ 11<:il ~ ~n 1', 11,!;l $l.1-'Si&(!i,•11 
!<'!I~ Th~~·tl\l&p~serr,..,--ass1&~1~,1"""8~¢e ~mm 
c,,1.while< <i~"!l lhe 1l()W&c' ~r~l<¼f<s~ Thi!i-n~ 
/Ml ~l, ls::r,d {l( S~8l wll! lfl\em.ire ~ wi!h ll~®W b&I><) 

US&~ lt ~lso M6 :;,_,,..,J<) ~ri~~ il)lm(;nily 1:() th>]Sll' ;1afl'OW 

t~OO ~l'S, Tm! IW-"""''-<~• P~'<SS>~~~ !):$ Si~!!f ~-.l.'R\ 

w~h ®~&<Jl<~ !l"ib'! s@>1al$... n,s is ®t--.& !:ly milt~ i~ 
Sjl~S~J,<>afw,'th ~ ~fft<l f'N ~~~~ --~~l /or 
~•ffldtc-l)- ~~·Pi\;i!m 2A TI*.. C(,lill;.'S<l~ !f>!t llt~ siw1:1lll.G 
i$ot~l>! l>~jwl<:!!R1'!1(l fo,m !! mll'lml'>t;lie! $1:'.~~il<l~< 
~~!$ !Ml ~1 <:;~@lal11 wil!1 lh<l ~as,!~ 8~ 'tl'RO,s S 
mn-os-,~l!-f>d ~181!,~nc;, w;ij 9<1'- ~•'-'~ ~ !hif,;t~r$li<:irsa"~ 
wil, n:::<! ltl inc'~!\~ "'•m<Jw lit&ta ii8~. ~ Fig~ W, W~n 

1®$-'l/!l$l ""'*'©' is l:'00).00..'ll ~~ t""'~ ba.~. ~$)11>'>'6$ 

~ral ~~ l$ l~~"l"l cy !l'lc1 ~~ <ll llw ~"<l::!si!t9 
!!~".,.'!ii--~~ p-,wo.~ 1.-, :hli oo~ll'AA ii'!<'lue!~l'l. rmr.a 
st~~ll~l wa$ f!l<:<lii!<Sl!-&i ~•' ~;,w !t,a ~S~-~~:- ~ m)w 
~~ ii,11 rn;~ ~nd !:\l<'t 00 d~rno<il-ilali;,:l, 
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i lnt~tltm 

--, '.Ht!!.rnf\l\l @mmt•~.1WN$ 1%11' 
I l '1&1~ ~· 'l<'ll~@S ~ m;i:,, 

· · -7/ .;.;~~ ifeR @{~, 11.. usi;~ 
, sp~1&1!' IS:l-'SQt.-Wm all!:! p,s~ei 

ml!!,) ~~*~~~s .!IP'i:l m~s<:> ll>'tl l!!W\~s -"'l'>it.il rsr111 tm:! ~fil, 
moo ilrlll>'l'ie!)>~ T~ lli'!!t term, llp~&d Sl,'>l~tr~m, !n~aws ~ 
18.~ ·!~'®'."Y m®>iSS~!'!rl lmlim~ :,.<htl«:1 !™> ts~1 
<:t~ey/ ls ISP/M~ o-.m ;3 ffi\j(':I\ >i,'\oor l:m~~~m!tl \Mn !1~1/llle<i 
½t ti,,1, ,&J.t& i&i.& W;s ~ i(ll~ kl gm OOt':le ~Mlilli tM( lll'i!' flOt 
re~ly ;3w,;i,1nt 'l'h1:1 !Rl!ila'$t ~!l sµ~mm ~$1.'(lt>l:I !/$ 

fll(p¼~ 1$ f;~~1ey ~ !fH), Ill !!\ls ll!>~Mil:l~'S), the ~han~; 
~1111 u~ ls mp;o;y ,::h,an!JS!~ ifl ;,s p,&1,.s:i<i rands."<f!I pattern 
s~ ~! ll'l!l ~mmts!li1's,':l,csM a;ipw,1~ !t) m.~j:!}' a wkle 
m\f\il¥,1~ O,_.~f lITT11/l, $oo >'il}\.<l':!! '\, "ll>$ !ij:!Wl:I® ~ Sft<:tl,l~ 
;,,n so timi t~ a.i.>1~ pow,;,i in i'<11}' n.air® part cl l:'11/l i:l8r<<:i 
is m!11frni~it Ot cm.»~;i, \ll"1l tmflsmitt~ llt'.Ki ,_,,,~ 

~®'11 ~ !ti: ~,nel'lrn.~lii; th<sli ~~~· po1mims oo that 
lll"'V MP \<i!JS!th&r. 

--

-

f 

'l'l~ n~ !€!.<m m sp~ ss:,iitlrum !$ cs.~oo !l!1~ $µre~ti 
(0$) ilt'l(J ~ ls. $<.I ~t~tl fsf ~Q&l~ei;ttum ~dbf 
\t:e FCC lrl !ill$ !ffl!ld. W!!,'t 0$, !!'.1>l da!is !$ l!ll>-'l.\'l! (XO~) ~,Iii a 
r~ fa~ ~IR~ ~~m i!~j~"sejj ~,,,_~ l:<iffl>~ PS.I< 
~~ ont<i lflSS f:lf ~me~ ~ h~ tl!.l!! ~r,~ ¢l.l.r, 

~ m&s-;y ..S.~$ Ill fflQ~\illi~ h~ l~ raw tr/ISi'.< lh& @1',a, in 
'\t:e !SM ~. ~ !s \iir!ltell kl n« ~ ~ i1 10:1 ~~•!lQ 
f&'¾>. Tots. 11,,.)h raw !)ft~* moo\l!1iltloo ~p_'(laM I™! s,,">\tmwm 
t1~:t. ;mill!. <i~"lllnl! Ill$ j!tr~lt ~~I ~~'ti:, Tn,i m11~,s 
lr,t<l ll'liS. l::i!li3 <,,! ~! wi~ l'1:l&ffiK<S WSS! ~ fl?lrfW Wn<:i 
~<:tlR ll ~ \1i!ll i,tWIB imsifui;~im& lmmuili~ I"-' IMS.B mtf~W 
oaml im1~ Th$' ~'Wl' p~~ o! 00 ~l!i ~t.1$ 
w~ d,i,;sp,~,-S~ ~ ~!RI,$. mi 1$ i!Ot,<l ,:))' nlli<.!WJ th$ 
!Sjlr&ad S~l'la! w,m l!:1il ~ffi!S ~ ~UlS~ tlll!t '-'<lc!.lS ~~ klt 
~1<:t\llll~. S,,.'1! !":~till~ iA This ~g$~~Sl lhll· fflimi:l &i.'ill\ill l<i 
tts ollglil&! ~ imtl ic!m. it mSl!;~,-,~t<flis ~iimam a§ t1\tl&f 
1'1!~'<~ ms1 ,1-.~1 t.,1t~i:r&!II: wi.l:l'l ll'le &!),~'111 S!ij!l&t Th!.<s! Q 

rtlSm)',<ll:1fs!l(l llll~f1/l!IC$, Wil. ~ $!)l~ In !!\i$ ~•~<! >'!~u 
w11l1x1t ~t~~ Ill& 11;1,,<1{,!!M ®lli t<~, ~ F~f1/l ~ When 
tti& $\."lllS.i $ralc>g"f ,is i-~P'S~ to~ ~i* 1l>m<'lWk!m .. ~ p>t>)'fi/ 
~~ flc<mslly $ ~'\CIB®OO t,· lh& ,a~~l m ~~ ~issi~ 
I!~ Wlli¢1'l lS P1¢,,,~fl!on$l !1:i !l'ltl ~~¢»>idm l~~~l<'\, "fl',lllS & 

~8l mi.st w~ ~~ l&'S t1r ~~ ~ ®~ !\00<, ii; ~""' 
atiow ~e ~~;~ 1100 ~!! ~ ~filiXl\l¾~. t 

I 

l 
I -

-
-

ffill& ,, 

l NQ!J~ 1, !'lUAA~~~ l>l•IS~'f!'II™ • 

·---------------------------------~ ¢<-l>i<~~-~"&lo '*3!! 
;,;w:11,r &<><i~ AA~lol!»"'"' r-s<jl ~!l~""' !:\:~{'<~ 
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, __ 
--.----· ---------

,_..~$,,,. 

y ~ , /-~ 
~J__ 

fi!lai!~, PS ~ill:ll:t:l ~i:t<>,,m ¢ISO Iii~ mo-~ \tll!;ri <t<l'l \!$r 
to ocrupy !~ s.em,s e,'lS.J\~lil i.f\1>$!.!~ & ~1rn ~;w:i• 1m.1~ =~: Ea~'! I)..~ •~l'<'!f ~~,m,s. ¼'l•~' 1l<trll!;~ s.~:i. 
to !l"l1i" d&l.la !l;s!m!w!dtli, O!Mr, !i!'lr. co;r~~d is.og.~ ;,igl 
~"Ra]:~ &p~a<.j lll INS S!.-lP, W!1M illf)I ,:llt~r~ .l i$ 
!!!!l!;,mj to ~ s.~a! ti-aru1«-<iUl!\ <t>il)e e smis,l !fflci½n m 1~ 
i!M&Slrn,::i S:.~ml! i&ms.lrni, Soo FlgWl'lS ic. 

T!l& i!a1m p~~ 111~(l or p~ei cooimis~~ttns !s. ~mm.:m 
~~ ~~ "!1tllm¼'l\1e,,,cti,'1'>1~ m~m is !l~ <.«~l e;r;~~
'l'rl;:,,(' 18$$ flt:mlltlMl -"'\IS '-'<11Y & radio oommuni®t!!'/!1$ 
~,1lif ma~· I:!!! lritemi,>i.<$,t eu."l'i as. ma m~~ '"''•ll:n, fll T!la 
mia:\."ffl.lo"1! c,~ ~tels ,~ too mldd!e. ¢! t~ !SM tian<j ~ 
s 50% <My' '),'el& Md s. ~ n\!& loo<oo ti.> il'>!! ~Wf \me, 
Tha,11 itil> off !i'>t Bm& -ry ·lMl$> ")'~- ¢'!! ~iafltlt'!s iol~ itlia 
inmllmi~i¢n m burli-lS W 11a~) Q! 100() t\,w et & ~1"!j>S, 

l"l'aw,aimy !l1:iW1119 &!$(l m!!-~ns. tlull tlie l"itt1!o ~Ill=~~ 
liimli is fnl"!fft~d ew.lf}' «:'l'.li:rnf wMe u,a ~cm~ em.J 

~'>1¢ll.$ri~-!AA"!'~ 

lilllll' lfl 
/.t! l 

...00-----::::-;/'w,i;; .. J 
~ ........ ✓ , 

Cr&·.-· ... / 

' 

f:!!&s.r•lng ,,;illlos. am ~urnw. Till!: !:!re$~ up S!! e is.~e 
ili!'ii:k (l! 00!$ l!l!,, smisil '~&ts.• i$ e OOfflm(l,11 ~'1td®& ITT 
~~lklf<S. !¢ IN$ll~ that ~ro,· ftai (>..~'!'m\AAOll:!lti-Om; = t.tk<s ¢ls>~-& a.-,m wim l@~. !'.ll If lllil m.n!lum i~ 
~tlJ!}tM l!imtmitt~l!y, a ia•§lt ~ «l d,am will ii~i- makls 
It tt<m~!:f w,'tt!~t ~m~. !n ~ ~kl!tt~k);iiti lill~ l,\&:.t:k ii 
OO)KM iti:!O S~I! pa<:!1:ei:e 1!1ci\t .-i&W !1J~<e >Si:ffi& &fmf d~!a<:· 
!lQr. ~* MIil~ ~!I. 1l 8!! <m{)t $ ~M, & 
;eiranllm~l® !$1 tll-& ~ µa®it IM! ~~w;. oom;pt~ w~! n-Ol 
u!ii::lli~t !;,;~&,"< mi ®~!!(. Tole ~&~l oommwii®®-ns 
W$hlllque h-$$ !!lw-1 ~!ro! ~®I IMt -Oil~ ro M'l i! lll-li 
rn&m•rn Ill .1,$,ar, me oi.Mr &.">d is 1&s.<i~• m r&¢!!:!\<>& aoo, l(> 
~~ a 1~l>'!S~!$M)1, t a ~l <!ld 11o!:;<I 13&t m,·®<Jh 
<::~ms,;1~1- $~ i=~;M ~ Ail <ti ti-.. 11~ 1~:<ei.< Sl.1-"1~ Wll~'\!$.O 
~~- !hat ffll.!.~-&S loo n<Scl. ~JS!:am !~~hJi}llt t'M~'lll 
ll3~tt, ~<i ~ t~~til minml@ <},'l!:~d ,,111.·U~ ll!!!:.<ring 
ltw W®~ ttlrQllti,~ul wM <i'lltis l~t~~ 

I llilllllllll 
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. . .. rec1t8def337 

Wn~, !Wntim-.i~ti-& ®ti ~ p:;;~I& !ll~-.us Ill~ ~ 
rnual t~~;siw sir\t.e Uie lime lS!!o\l>-oo * ttats U'\ll~i~~n l!l 
mdt-'Clm ·Thi;! 11!k)ws ~m, mi •!he psd{sI ~! 
imQrt;lllS.~ J'.'I!~ il~d(!l'& an!i oi~ e,~'h&ali ~~ 
¢\lrnfflSS~ll.lkm,S ~fl l:>& ~ >',,'lfl YSJl<,.\~ ~l! l»I!~ 

(iJ The 1/,4GM~ ISM bcil~ ~ ~~<'$ (',Ill!~ mi J!.'fl!( bisml 
~lJ!!& tt $ !S!m&d;< ~!lt&ffll!l&~ ~ •>'1;l,°! ~~mi. 
Ya&,$ &~, ~A3GH~ ~~ llts:.>@l:$it1 Ill !ne m~~ 
o~ &!lli ·~ Wl!:!!~lhat m:,;m~ 8li!'i! ~-rw!ll!t !• 
<.:ll~ lnlit tlaf\d, AS !lf~W!'& !jJ >'l!l~& ffiWl! ! 
~rott! t<Jc e!lmffilt,.*~~NS Wl.!t ~ii:, lM FCC $l$! lJ!$ 
ri,l&IS fjJr tmlii:~ lll'&tru~~oo, S('lll.'l!ll!~ i:!fl(j 

M~l¢8l l1$-l~ ~j:F&-'atNl!! ~ !.'I~~~~ b-3iRt 

su~ &s oomw ®<'l&& ffl/$,~"' ~~ {CIS!'M) ~t lime 
d'/1.>i~ nwl!ls}ie &~-ms~ ff PM/1.l, C$M.~ ~~®s &s~'lfO• 
'100$ OO'i'l\!lr~~'\lcll!loos, ti-Ji: fm'!U~ $i,t,l't t'O!N!!W'>R'$W (Ii 

!li-&t !AAt&~ i1!m ~i,.; ~{.'I'll•~ m.11 ws~. ff !!100 e..swo:~e 
ltl& li>'lk w~ &fl m-~~ coo~,i.g ei 1! r~s! l\l ~• 
l~T$), l'l:li~~ ey a ~r W 1!!l'.'ld ft:nif, ttl& <;!&ta ~&i: 
afld ~~~11me.'li or !list {ACK,'{AI<). TOMA ;:~!<:ml.! 
&)"!lrowii.,,~ ~1'\~~~$ ~'i'l&r& 8fsd'! ~&r ls a~uc~ 
e l~ $!!)! us i:="llisl'lle&!I ~1. Ths f11,.'!\<I~ ~i!ad ,n :$!ls 
~~'!I&~ fo the ~!Id tlmi! ~'ll!fl $()!'!!& l..'Si$.IS< M~ n«t!!ng 
ro, sem:l nm:! m ttl& p&cl>.'&!l> /fOrll il¾· ~111.-lll!er ~~'\I !ti 
a~sie lll& !lm1:1 sl«ll; 

!~l Rw~me(!&~~~~l>V~!yp.'l)gawoo:e 
P3.sll8 w,'loo,,.<t ilu>:sf ml$ il ~ ~11¥~, Th'$ fti'st 
wo.'\.'! p~or illnl lS!.~oo ,.._~ !O kxm ~ an!! 
lWl'l'OOi ~~h 1Si!nl$fl~ ~ ~ffll!l~1%} ~ 'lO !-llSI!~ 
>l<l!$ a~~ m~~~h, 

Th& oomb~ti<m ()/ ~t!ffld ~o,&elfl1m &>'l<i' ~~ @lnffillfll
ce.l!..'Slf& mr ihll l!02.'lt l\ilt'$l~$. !~el S.reil. ~ll\ls a!.\'!w& 
~11! com,,i1m,<t~ttoms !n n ~-w!i~ an!! n()'!sy ba™i, 

$#/>w_,,.,,,-.,_,.,,..,_~_.._wi»,~~~,- ~$~-$»-Wl<'-~·{t,¢!>)<.,t~--w~~~$1 
,;,,r~,.,,.,,,,.,ifMf.l::'<11;~/ii(;-"~'~ """l),~QIA!f·~~.~~·~~.~~·t1'~.itl 

:!!!~)~'!.._~~~~:~~~~~~~~~-=~~M-~~~~~·~~'~,x-~~~ 

Sa/$$ Office lkMquarters 
l"o,•~~1- ~1~,,,.,i!:i~ i<lffe"<i1~8""1>fi~11>~~l}r !Wl!$ ~~,,:,s~ Hl®•\,ffMl~it! 

m:mYN ~.<m:;~ 
!i'1»~S~!e;:c<~ 
P. 0 ~H!~3. M,!l: ~ ~~2!<1 
~'m&,l''.~~ 
lli~: i~.SM7~7 
{~onm~,~ 
l'/\X: {«!?'), n:H~1 

w~ Aa!4 
~ ~~ ~~ ~'s,at~~?l, u.i. 
Mei;:;,,»l ¢"'"&so- Uo, 1 r~~'>' ~~ 
!@. ~~~lt~- Col»,:<lO! l,,m.J,j)'l 
}'!$!!fl~~~ Sl.~ll'l3:il4 
~!..: l;s:aj ll:.~Ut11 m, 18;1} ?~W 
l'A.¥.: (St) i .. ?g,U2~ PAA; ~) ,~~!Kl 
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---------~~-----•·' ., .. '""" __________ ···········... ... 

(1242/(1716 

CHRL! $ TC:!F'HE:R f. REl:lAN " .,. . . . 
ALLEN P'{ER DOPPa1.T MH ... f.lRATH ~ l:HUA-ifU$T 
155 $. ORAN~E: iWE:NUE, SUHE l,W1 
f', n. BOX :J791 
ORLAND(l FL :31:~!)l 

NO~ TO Fili MlsamG PM'!'$ Of APPUCATION 
ffffrsg D#«1 GNINd 

AA~~ ~!ft ~'It'$ Hl~Oal~M\11'! ~ msa..~ wl.!llil-s:pp~t~. ~. t!l~~ l'llll¢~~tw!ow&ramiis&~, l~ 
roqw-&d~Sll;"l>:!~!;l!i~~=~.. !itt~!)'.!!OOmi~AtJ:.lNGWt'l'BTt!E?AYM!.N'fOFASt,l!'\Cf:1:AR!lE' • ~~ 1 aoo 
3'--8 ~ cl $~~ !~r ' . . ~tifyO ~ij ~1't in etimp!i~ wllh 37CF~ l ,~?.TM~ 1$: S6! ~ lll 
S7C~ t,1ll{~}, ~,it~ gi',11.m lWQ I'<: TtlS FR•MtJ,mtiA-ra O~lN!:$.NOi!('A'; Wilffirl~~ l!w~ ~rei:!~'{lsaoo pisy 
&."'f ~"'00 reql.!l~ ab<)\~ to s'l\'lid ~~'it11!S:t\l, E.l!IM$!00$ ;:;;,'lltll1'1 may. lill• ~\"! ~•ll1!1%'j a~ikm~~IIIOO tl}•loo al<¾n.-~ 
m,;i 11fl®r Uw prov~ ~f a:r CFR U~{s). 

lf~fti~~!i':>tm lfii$~ttm fi!N wf(Afn tf1Spw-!MJS~OO~_,JpW~?f ~·byit~~~ 
Q~~~' 0~4Sil~~~{'v$:«,~~'ltfi~), ffl$.C6_J ,li.:&d-..f?}() 
,t( j .~S~!'ji OO~lili~ loo~. 

-~~~ 
Cl .~s~i®nt i,>""/,,""'$ . ='l- • 
-~la?W ffllJ$t svbffl!! $ / ••·u,J lrJ ~ i~ M..@ tii.'i,'lfi foo {111$•·~ ~· wm."'¼Kis~,1 ermly 

>.l s~ti:,~s~s,~ {S;'CFJf 1.;;1,\, 
lo'\. ,t M~(}(lS! ®lm ks.,"'& ot i/,7,..ds.t..d& .. , kiclwj~ B,W l'IR~~~ d~1\i.!~m <:lillm t~ ilffl ~!lad. 

Appl-1!:'~~ rm,,~ !li/Mlt ~I ~~/J &ddi~! c.io!{m fe~ WCMi~l ~~~/ (!ia,'fflS rot 1•,hl<.'-h !~ &ff/ W/3, 
~,. lil~1t! Of~!~~n; 
a• / • ~ffl!li.s.inij. 

f . do® wt =ll>~ ·~ oowly· $\il3m,'ttoo ttem:-i.. 
0 ~ no! ~ol\fy ·~'1.s appij!S;S!ilQn ll3 .,,"l,ioo il ~~$, 

D ~ llfA 1r,¢~~ 1:00, <:~>' e.rui !Slam orlo.'&i~ =~-wr m ~ws,~nl'e r~ki~. 
M .;a#) Qt~1>'1 Ii'! <X'<!ll~W witf197 Cf,~ t. @, ~'t~'l.'fJ..~{1. ra~ !Afal'mll~'1 t.t!d l<.mnt'f}'/<'{I flw(Wlli-."Sl!l<m by 
I&$~~~',$, ~!km NV,#WM!/ Flti.-ir; 0&~ l$ ~,i,'&;}. 

0 4, Th!! ~&tu~tl !!! ;:,'111 ooth (jf oociamtton il!/ara: 
0 ~iJ:lQ, 
0 ~a~rs~ti~!Mnim.~)f0tt~t~ti q~1Hl~(it,M~~7CF~ l-42, iAi 11r t47. 
A ~'tiy $¢ ~1/l .w-.~~tllm {o IX!~ ~11n 37 (;FA t,SS, . .t@flf}~ i<w HWfi,;$/1® by ftw ~ 
Appik~Him N$...'<"f!I.Wt w~ ,"'l1.r:g01>1$, ~ w;;ii,;i~. 

D !.l. Too sig,-iarura ot th!l follow~,§ J!,llrtt l1wt1~~l i$ ~ril$~~g fro.-'{l itm •::lil!!l oi- d&<:liit<l!lo."<: 

Ari ~iii;,;~~i®n 1/stit>'g ~ -WW$ tif 811 l1wiml!'J~ i!,'!d s..igmd by Im! omitmd lt!¥e.rs.io,fe-). W&ttt't}~'ng,ii;.;p;i<?;liitir'" 
!M ~-~ Appj_iaaim1 N•.imbgt e-M Fh'i,'1!? Os!~. i$ re<i!Jil~. 

0 !'l. A s,----~~!l'!!l f.w kl ~utred ~o...~· ~"<Uf ~ wlSli ratumoo ~itnout pisymoot (a7 CfR ~,21{m}), 

0 7. Ymir ll~ rw~ ~ mll~-i ¼'l ~ffl!# ~uoo ~r cl1'Wk wag, 1emm~ ~1!11i:<i.<t pafmoo!. 
Cl $.1l!!! ~l ®!Sll l1ol ¢&lj$ly wl\.ll !ll&O s~~t!OO Au!~~, 

Siw fflM~ "/>lo~ ftl Cwnp,'y wfftl ~-1H·1 ... "f! F!µ;'!f$ 3? Cffl 1.~i- l.$.."ti, • 

0 t,i, OTHe:!'t 

DlN.l~ lhe ffl$1,<t'l"W& and ~!?· q®S!lt.-m .®iM ~s rn:il)t:& ½ •t.tt~!lon: Box ~l<l 1>'1111$.' 
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~or: !tt~ DA?.!\ MT! SP 
SPECTRUM TRA...~SC~I~~ .me,..::;-~ 
ASSOCIA'l'IID ~.!'!'HODS 

Hon. CommisaiC>tlet' of Pab,rm.ts and Tl:-ademaz-k~ 
Washington., D.C, .102:U 

Responsl V!al t<:• th~ N<ltlce to File Missing Parts 
!l-miled July 16, 1997, Applicant encloa<:il!l ,th>~ following: 

ll Filing fee of $H.12,i)O fo:t:: a hrgs entit:t-
1} S\u"'Cha1-ge of $BO. 00 for large et,t:ity, 

3) Declaration and Fower of ~tl:.o:t:"ney, 
4 l ;~sai.gnm~r,,t t:.o Hat"dl<l Co:rp<.n-:~tion, together with 

$40 :recordal f1:::e and covsx·page, 
5) Cotiy of "Notice to ~'Ue Mi~ss.ing t:<arts of 

Applica1:.ion~ ~Fi.ling Date G:n~nted.1' ma.i1ed July 

AUl:hO:t'faatfon is give.n to cha:Cfl'$ $2082, 00 {ti.ling 

fee, surcharge and assignment recordal fee} to th~ .Hanis 
Corporatfon !lep<:•~it.: Aecc:,i.mt No, OB-OS7lL If any additional. 

extension 1.'lnd:/or fe~ is :rnquired, or H 1u~y additional fee for 
" da.ima fa :ceqs-..ireci,. ch~.rg~ l:VJCA_~t No, (lSnOS'lll,:___..., ;j 

Ill'\ . . V : :/ . ' f::~-~ __ ,, 
· , istoph~r 1-::· ) egar.. r,:

1
.7f"",, .---.,,,.. 

Reg, No, 34,~ ( 
Ii.Hem, Dyer ~ Doppe1t, l..~iU...,rath 

• Gilchrist, J,A, 
2S5 $, Orange A\re,nue 
Suite H-01. . 
t>;:i~t: Office Sox :nn 
Orh.ndo, Florida 1.1S•J 
407/eU--2330 
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.?.: 
,l :'- li • !n :i:~ Patent Application of 

JAMSS LEROY SNELL 
S:edai No, 0&/aH, !Hi 
Filed M~Z''1h. 11, uin 

' 
__________ ..;,_ ____ ,, 

• 
r hereby certify that this ru!l.Si:!ONS! TO NOTICE TO 

FIL£ MISSING l~MTS for Sa:dal No, oa/U9,MS is beirig 
deposited with the Ut,it:ed States Postal Se:r:vica M F'.i:tsst C1asss 
.Mail in an ~mvelope add:reased to 1 00,"!MISS!ONER OF PATENT ,i\,.¾"tl 
TF<AD!3MARK.S' WASHH:Utl\_"\N, D 'C ' on thi$ /S""'- d.i;.y .of $~pt~sr~i~ ,' 
1997., 
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M:i,• rel3!.ide,u~e ,, p,".lst off.i«e addr.ess l<nd cid:.:;:$i,ahip are as stl<ted 
below ~ ·to my nam'!):, 

I bs:li~vs: l run th~ s:,,;d~im~l, fir~t and .$Ole 1s1v~nto:r {if only m:.e 
m~.me is l:i121t(sd below} c,r an o:righ1al, fi:ra•t and joint inventor 
{if plural msmelS! a1;:e Hstad belt;,w) of the subject ma-ttier which is 
claimed a.'1d fo:t' t-/h.ich a pati:m.t is IE!Otight cm the irtventi,;;m 
entitled: li;l,;Ga; P™ ~ ~R~m li!~iQ~ ~aQ~™ &ro. 
A.$.i~Mm.-.~ .• the apeci.ficaticm of which: 

( ch.eek •t~:rie) 
__ is attache<J hereto 

and w.ae amen .. de.d on 

r hereby !::!ta-te that r have reviewed and ,ui.derata.nd the contents 
of the ru..--ove•.id~ri:tHied speciE•::atto.n, ind,uding the c1,~iml3!, as 
al'l,ended hy any amendrn.ent r>:'3fe:i.·1.-ed to a.l":t<·,.-,re,, 

l ackno,i;,(h1dge ~;he duty to discl.ose i:nformatfon which ig material 
to the exan,iti.ation r.:if this application in accc<t'dartce with Titl$ 
:~·'J ~ C<xle o-f Federal Re,gula.tion., 1. ~ 56 {a) .. 

r he:tt$hy ala.ini ford.gr, pdo:d ty benefits under 'l'it.le JS, Uni.ts3<l 
States Code, 119 of anv f.o:t·e1t1n a-oplic~tfon {sl for patt:ln.: or 
i:nv~nt<:<r's' cei:tif.i.cate' lil<ltei.(wJow ,;ind have al.an idimtif;:te.d 
below· any foreign application for patent: or inv,rntor' l:l 
c,lrtifi,:;ate having ~ fi1,ing dat.~ bdor~ timt pf the of. the 
applJcation or, which p:dodty i!3 claimed: 
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.............................. _·--------~-~----............. _ 

r 
Yes 

Yelil No 

( 1 
Yes 

i'. her.eby clai:m the benefit. i • .mder Title as, United States (\:ida, 
120, ~,f mw United Stat~s application(a} listed below anci, 
i:nsoh.r as the e:,tbject: matte:1.· ,:;& each of the claima of thii,: 
application ia riot. di!s!cloaed in the pric-r United ,St,it:ea 
a:ppl:!.cation in the -nwu:mer prc:,vicled by the first paragraph of 
Title 35, United .Stat~'l$ C(;d.e, 112, I acknowledge the .~ ... t~ 
W.~ matedal information ,,rn defined in Tit.le 37, Code of 
Feder·al Regu1atic,n$, :L $6 {ai which occurred L--etween the filing 
dat-e l,f the prioi· application and th,si :nat.i.on,il o:r l?(c!' 
inte·~national f:U..in9 date Qf this applicat:i.01·,: 

{~'i.llng Date'} 
ab.a.t.t.~} 

_,._,._.._.._,._-.~-··,, ________ _ 
{A,_-o_pln Serial N,) , ) 

(pat-ent,-;)d, pen,ttn9, 
{Sta.tu~} 

! ne:ral:)y declare that. an state.n1-et1ta made herein cf my -::-.wn 
knowJi:}dg~ a.rs:: .true ar,d that a.11 ,$tatements m;;H1$ on info:r:mat.ion 
and b1:ellef &r~i be1,i~ved to be tr-.... e; and ·further th.at thfa$e 
statsmei1ts i.ixe:n~ made with t:rie knowl~dge tr,.at wil.lfl.G. false 
atat:emflntss- and th~ Ukec so rr-.:ade are t>"Urtiah~ble by fiml o:r· 
impi·isonment,- N" both, tmder Se~t:Lou '.LO(l;J. of Title 16 of the 
United Stat\:\s Cede and that such willful :fali!!-e st:.atemi:mts ma.y 
jeop~:t"'dhe the val.idit:Y of the applicatioi1 or any patei1t. issued 
the-r-:&on , 
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POWl'm OF A'!'l'ORN'SY i AS a 1,airteci it1vento:r, J h<:i!:.tceby appoint th~ 
following att.(.:'l'rneys to pn;,secut:e this applicat:ion and trar~<?,ct 
an bus.il,ess in the Patent and T:taoomark <>Hie(;. connected 
therewith~ C,,1-;:t"istopb.er If', Reg~n, Re~i - N•. ~~i.t.JI~:d:iex:t L·. 
Allen,. Reg. No. -lli.~]12; David L, Sigalow, !leg. Ne,. 3€,Q.Q.iL, 
,Ief:faey S. Whittle, ~' Nu. __ 36;3S2:; Carl M. Napomano,. Re~, No. 
:\1""-1$1§;_ ,facqile.1:l.rm 1'1. Ha:rtt., Reg, ?lo, __ J_,1,,.§J§; Leslie J. Ha:t·t, 
Reg, No. 25t.Ji.~~:J Hany M. nl:lck, Reg. No. ;,\4, 'i.Q:4, ,:-r0,hn L. 
1)e1,.,1'1gelis;"'l.eg. No. 30, 52;;!, Fe:rdimmd Romano, R~':l · l~;,:> ,.,,..12,.,,._'.,t~2; 
Joel I.. Raae:nblatt, 'fili:g'":7,.'tl'\ 26,,tl2$; t,auiel ,J. Stav.dt, -lW.t~ .. ; 
l''re4ed.ck. ~- J\-;rg:e..'1Mn, . .JJL .• ~{fi:,Jtib:y L. :Ceffeb~ch, 11:!, ,.;.i1~,
n0.rmit$ L. CMk, Reg, No, J.2.r£6, and M.dyut K, Niyi:,gi,. Reg. No, 

~·27 ,- t71- ~ 

CH.R1B'1'0Pfrn~i<. F'. Rl~G..t\N, ESQtJIPJ!: 
AL!.,EN, D~R, D•~F!:t,'l', ~!>$RATH &, ~:tt:Cl:m.IS'l', P,_.l\., 

P,O. Box 3791. 
O:r.·lando, !?1(,rida n.so~-2?91 

P,{:,Si,t Office Acld:i:-ess<:l t :2 5 95 l:s<!!mtui i:ltri&et :N~ 
!?$.lm Bay,, JI, Sl~~S 

094 
IPR2020-00036 Page 00728

Rembrandt Wireless 
Ex. 2012 
Apple Inc. v. Rembrandt Wireless Technologies, LP, IPR2020-00034 
Page 728



-------------------------~------ .. """"Y , 

., . , • 

~..is..-=..._;~~m---~,:i...awL t.h~t. atld s1.:>l.e lnv~ntox {:tf c<nly m'.le 
ted below) o:t an ori.gin(ll, first and joi:nt invei1tor 

Uf plural names are listed b-elow) of the aubject matter which h 
claimed and for wl:d.,ch a pate,Jt ie aou~ht on the i:i:rs,•~ntion 
~ntiUed~ IUmi ~ EADl H~-~mf ~™ Alm 
iHQCU,m ~S:, the 1,1pedf1<::atian of which: 

( chedk o:m~) 
_______ i$c atta.ched beret(;) 

tmd: w.-a:,1 amend~d on -··~< ____________ _ 

t ~if app1ic.able) 

! l'\ereby stat~ that I,h.aY~ reviewed end miderst~nd the contente 
of/ the above~identifi01Ed spedfkat:icm, iriclud.i.ng the cl.iimB,, .al!! 
a1ncled by 1-\ny ;,;,;mendment ref¢rred to ~bove, 

X ~a}mowled.g·e the dut:y to <'lisc1Pse inf<:,:i:m~t:lon which is mate:dell 
to' the ~x;amimttion c,f U:tie ,application in ecc-oi·dance with Title 
37; C(ide o.f Fecleral Regulation, l. ~5 {&} • 

.r he:t·eby daim fot•i,dgn priority he:ndit;1<1 ,~:nder Title JS, United 
States Code, 119 cf is.s1y :foreign ap-plication(a) for pat;e:S\t:- i:::.:t· 
inv.~nt:o:i:".e• certificate li$ited hdow and h~ve aleo identifie<l 
~"&.low·any foreigri ;,;,;ppli¢at:ion f•r patent or inv~ntor' e 
""ert.ificate hav.ing: <! filing date be.fore that of the ot the 
.ippltc.&ticn on which :pri.ority is ,;;l.aim12td.; 
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-----------------------------------------------------------

• 
f r \ 

Fil~d) 
\. ;: 

rn,rn:i.'Gi~T (Country) l C<ay /Morith/¥ea:1.' Ye~ t,o 

(N\rntber,) {Count:ry) may/MontETWiir Filed) 
t 
'tea No 

·loaylMontb}Year r'Hed) 
( 

(Wurobe:i.:·) (Couriti:y1 Yes t-ki 

! har.12::hy claim the h~ne:fit under· Title JS, United States Code, 
:i.:i:o, of m-i}' U-riited Statea applica.t:ion(s) listed below and, 
iriaofa:i-; as. the $Uhject:: ~at:-1:.er of each of the claims <:,f this: 
applicati,;:m .ilSI t,ot disclosed. in the pd.m- trnited state~ 
ain:>l ication in the m..-s.-rmer p:e:ovided hy- the first pa:t·a;p:-aph of 

t:;) Title 35, l'lnited States. Code, 112, t acknowledge the ~t,Q 
00 ru,a~lQ:~~ materi~l i,nformatd,,on as defined in Title 37, Code of 
ro fed~:ral Regulatioa.i.:, l.St'i !'al which occuned. between. the f.iUng 
1,,-, dat:e of the p:d.nr appli:eati,·:m and the n,3.t~i:::<n$.l ,:::ir ?C'l' 
\c!J internat.Jonal Hli:r,g ,:h-.t:e of t:.hii3 appl.kat:i,,:m.: 
ro 

{Ap:pln Serial No.,) {Filing- !)&te) 
{p.s.tented, peod.iJ1g, aban,.} 

{Appln $eda1 Ne,) {Filing Date) iStat\ta) 
(t)atented, pending, aba.n.) 

:r hereby declare- that all stactament,s m,1dEl hereJn of my own 
kuowl~dge are true and that all st:atenienta made on 1:nh--n::'11\athm 
and belief a:rn balieved. to be true, and further that theae 
statements were made witt1 the knowia<lge that l>fiUf1,.l fals~ 
ar.~t<>!m~nt.s .s.nd the like so made a:t.'e pu.nishable by tine or 
impriacn\nent, or both, \mds.:i::- Section 1001 of 'titl~ .Hl of the 
United State~ Code and that i!l\.l.C.h willful falae statements may 
jeopardi~e t:tie validity of t:,he appli,c&tion (')t:' any patent il!ll!luecl 
th~~i-eon, 

J 

/ 
/ 
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----~----.,,...----••••••••••••••••••••••••••••w•••••·••~•••••••••• .. •••••~•~•••••••••·•· . 

• • ' . 

Eng.lissh Lan!,T!la9"$ Oe~la~ad~n 

·POWlllR OF A'l'W~Y: A~ a n&med inventor, :r he:rehy appoiri.t the 
following -atto.rne:ye to -p:t·oeet:i..J.te thia -apP!Jkatitm. -and t:t'i:>.l,a-act 
~u tm.sine,ss in the ~&t.ent:. and Trad~mark ;offi~e <c:!::m.nectecl 
thes:ewith~ Ch:rist:oph~:t F, Regan, Reg, N~. ]1,~/J!h .. Jl.erbe:rt L, 
All~n, Reg, No. -~g., 13211 David L. Sig,\"3;low,l Reg. ·Mo. J6,0t)Gr.. 
Jeffrey S .• Whittle, Re~-. No,...)IS,3!\2,> Cat·~ M. Na_pol:'ffa.Hb, Reg, No, 
J~ ,Jacqw~Hne E, H~rtt, R!:lg-, Wo, p,~; t.eal.fo ;J, r{art, 
Reg·, No. 2G,i.4q,: m: .. :n.-y M. Fleck, Reg, No,(.21,7~~; John!.« 
.Dell.ngelis ;-R!::g. 'No. 30, !i21; l?e-rdinand Roi«<Sno, • e:g. tio -~~ 
Joel '.L Rosenblatt, ~eg,;··1~tr. ~; Dani;el J. Staudt, .:l1,1J;l, 
F:re~e:dck E, Joi·gens.oi,, .~..l:_'t:li"w Ran:y L, il::•effobach, :tu. 1 ~...., 

nenni!Zl J,, Cook, .Reg. NOc. ·10,es'lG1 and Bio.yi:it IC .Niyogi, Reg. No, 
27,071, ~-· j ... ~..._-,._..._..._..,-.-...-...-...-...-....~ .. 

Sertd Corz·esp-oi,de.nce t • , 1 
' ~¥~,,., '.'i,"11'.,..v,'J, - "'.'I.' M~ 'I' ;-'.lo:.,....,: . ~"''!o. , !: ,,.,,,.t~T().hte;..R t<' .i<:E•.=.,.'i/, l;:;::;~U'.l'..!<:E I 

AU,EN, l'.)Y!:a, 00.PP!lt.T, M!~titl~~ & or:u1mm1,,'T, P.A. 
?,o, Box ::nn ! 
Orlando, Florida .:32:fl02-3'791 

i 
i 

t\.i.ll name of (first} imr~nto;r;: J~S t~ROY $ltml:,t. 
: 

Citiienship: Ci.ti~en of Unit.Eld StatQlll 

. ! 
.?~$t Office Ad,:fres~: 269S I,~ St~at h'l!:l 

'P~lm ~ilY, ft< 3ljQ$ , 
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Application Assignment Record 

Th~.s p;3g~~ ~~ nt.~t p~:t of th~~ off~:,:l~i CJ$Pr(J :"€:Cord. it f:1as bf~tn detr:::rn:itK-:d th<.:t co.;:--:,t~?n:: 
idi:~:·:tff:~:1·j on th1s d~)tU:T~~~:Yt is :'nt:;~~n;; frorn th~~ ~.)r;gh:a! fil:2: h~$tt::\• rtt{:cd. 
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BEST COPY 

, · NOTIClE TO fl!..E M!SS!NG ~ARTS OF A.PPUtATIOi'il . 
Fifmg mi~ /lfl.lJt(tW/ 

At>~~•~.lffibW~J,;I Fl!t~~i~ ~ve ~ ~roorothls.:swlil:'tl!wn. !-©~, u-:~ !Mma ~~oo~al\'l~~~- Th& 
. fGq!illW&<Sfflll and~. ~d ootow~ ~ ~a~~~ ALOOG WITMT!1EfW(MENT 0~ AS.!J~Ol-'iAA()E l¢f ~m3 i &l1<i 

:,N~ (l..'l.\> m ,,_.,,._ ·· !or:~"¾&~ enli1yt::J$.<Mli &n%,' i:fl ~,.)mpl.a~~ ~!.fl :).1 Cfft 1.z-t, ~ ~n~~l$ ~ Rll'lh in 
$7 Cf'R -i. "le{t). ~!s~l~"f!n n,-.rn MONTH$ AA® TuE DA;tl: Of THl:S'NOl'~ Wl'ttlln whid!io fi!.'. ~ mqwm~ lt&'% a,1d Pi'!Y 
eny~ ~~ ~lmY°& to~~l!U&~l'lt e:~™~\l'!'ll!M m~ OO®ffllnoo ~y!lilrl§~~~&OO!:ffip&OiOOb):'Ul!H\\<'.re~ 
!~11,n.ino~ !!'Ns ~~il:ffl of ~7 Cflil -u~a). 
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-
,-- _., 

In :r~ Patent AppHP<it:ion of 
sm~L:r, 
S¢d.;,1 No, 08/alii, 64$ 
f'il£!d Mal:'.'ch 17, 1997 

depo~i.ted with the Unitli.ld $te,te~ Po&tal, Se:t·vice as fir»t t':la~~ 

1-iail in .s.n i,uy•-.rel•pe .add:reri.lse<l t,o: Ct.)~NtSS!Omi:R OF P.~:rm<ITS MIT) 
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-
rn re l,'<1tent Appl.icat:.ion of., ) , 
SNELL ,} 

}. 
) 

} ' 

• 

fo3:': X!Gli DATA AAT~ SJ>~ 
SPmCTROM TRANSCE~ A.."W 
AS$00!~TW METHODS 

8E.CE\\fEO 
~AR n 5 fli:i-~ 

Grt0UP3500 

i '. """-' ""'" ' 
&~~ ~ ~~Irn:~;rm,r ~ nrni tlli:t~ ~~CEi\lED 

Hon, Co--imiiaei-:m.et· of Pat~t1te and T:t:13:demarka 
waahi:ngt.on, D, ,-: . 202:n MAR 1 11998 

~~n,:n~ 
. ,· · . [' ~nl) '-,H"" j(,200 

a\ih~ ect J~t~nt · · · 

application haa L~en. t'e<.?ei vied .snd ~ev:Lew~d .for·· a:cc'ui-.. qr. two· 

discrepancies have be~m discovered,. ~l'"he fil:l.,ti.9 :teceipt fails 
to iri.d.ud~ ,the resider.«e of the applioai1t, ,J~mes Le~y Srtell, 

as .Palm Ea:{, FL. Fux-th~ni.<-:.:re, th,;;; tilii1:g receipt miai:,pells 
t.ne word "spect~u.,11" in t.he title of the application, The 
c<u·rect apelling .pf the title sshould he il::1di.cated aa followa., 

H1GH DATA RA.TE SPREAD Si"EC't'ROM TAANSCE!VER rum 
MSOC1A'.l'ED METHOPS 

It is r~specttully requested that: .a cor:r.-~cted filit1g 

receipt be issw~d in thi~ tsppli<::~tion, 
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.• ~ \1,, 

ff'~•l•S.:t 
{/l.$,v, $-~&l 

AU~ l'i~'1.'lflT' 

#'' ~,, 1 uNrrro. sr A T.S)AR'fMijtff OF cOMM:eRCE 
I "· ' ~ ~ ll!lld it~ Otfk.f 
! . , ~ AS~ .. STMfT SECRfITM'f AND COMM!SS!OMER 

\ 
., Of PAT~TS AND TAAOaMf«& 

~; ' W&Shl!'!¢olli O,C, wzn 
/.&.W(li$lll'rioo Nvf.nm1!''1:'!wmi'o,,i.-ra J ~!iff'Al'fwNff' fu. i:~ Mc·o (1.fflli~'H'i&..~Y ·,. 

l oa/tn_: • 846 ---~3/11 /91 2 611 

ClL."!:!L!STOPHEft F. RSGAN 
At:t,SN DYER POP'PELT Mit.BAA'l'H & GH,C 
255 S. OR..!\NGE AVENUE, SUJTE 1401 
J?. o. so~ J1n 
OR:LA,."IDO FL 32602 

!l•<{tj~ ;,,: $<,<«<I\'/!~~ ❖! !R<>< ,>~!)l<',-l«i»m, l'ol•~l ~:,ti~~!~- ~ ~1 I>« Oo~•·· :,, 8" ~f1"0' ,,.,.:e S""' >>iS' Ill> ~~ t~ l» ll<O 
<<$•~• ~f <M =l\lt<oiio/1. · :S» --.. !~ !!<«-.ii<, lM ,t~. ~!'!",•{;.>.no!! !:il.lMW:!\, f8.W<l ~~- liMre' ¢i= A~l't~)\ ~>I<! Tm.~ Cl' 
l!:i\l~J,rn,,--in ;,,ii"" ~•l~~ ~:t l!\lli 8i>y-l1>,>1-;,,,.. k,oo l-l~ ~¥ e>li:o<;k <lf iiN,/l: •'11> tc,~'ll<,t <• ll«J~. i,,,..~• ~y !~» •• ..,_~,::Y 
$l' l~ ~t• .~1-'l!O~ ,>,; jl}\o •~oli:,l. II ~ <>mi> ;,,: *«l~ •• 1#0 ~ ~• ~-· l•· 'lll» ~~" ~~ ()1,.-i.!.,-,'• 
C<!X'""'"' ~'!W» &,,m,f< ~ ii> ·~• ¢ mo!j>t, ~ ~~" • ¢«I'!' al. ~ ~$ ~~ ~ 1M •~~~ ~ ~•-

~lltls) 

'J.'!'rt.t 
lHGH DAT.A AA'.rn S:PRtAD SPECATRUM TRANSCrn::tVER AND MSOCXATED METfWP$ 
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________________ _.,.. __________ .......................... ., 

Af'l'\~W, L.~!~OA._~. ~~f)~\~ A~~y tlO!~T!I.~, l 
,•l:!Nl~ • @<I/!, P-../l 7 ~7 SNELL :J SE-130 i ·~WR/H 

l LM1li:110 7 
CJ·lf<:USl!J!!'HtR F. Ri::'.Gt~N 
ALLEN l)Ytcf;'. .Dt,~PELT MU.BRATH ~ tULCMRHH 
25$ S, ORAN(~E AYENL-%:, St.Htt l<HH 
F, O. BO)t' 3791 
ORLANDO PL :neoz 

[. 

1 M'H!t.ll' ...........__ 
27:34 

:::] 
: r: ~ ~~itlS!!€:J 

G 

Pl~ find ~w m'ld/or $~~ 11m Offloo ~mam!tat~n ~mt~ thft applleatiM or 
~~-
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---------------------------· ·----·----·--•--.. 

I : 

Offlc~ Actio.n Summary 

00 l'l~~~i:,orisive to i:ooiir,;.,;;itcati!l:,i!~) tiieo on M1:v f7~5? ..... ··----------------

U ·rn~ .ittiof; 0$ F!NAt. 

0 5,r,ce tn!i. '\l~llc.at!Qr, ls in comlit!M for &lloW@ce e)o;C®! ·1~ tmma! mattem, ~'00&,,,"l.ltlon <:l8 m tlle mMh~ ~ .::iosoo 
;r, ,1i;i;orcl~t:8 with 'IM Pf8~tl~ ,,Met fa p,3.,w Oooy,¾t, 1 Sl6 C,0, l 1; <l.l\3 C.G. 2U. 

A sr<mt&iiad s"t<lti.<tW)' ii,;i,-}.ld f(lr '"8ll:P'{l•'Stl i(I ti1lli ictk!rs i~ s;at t<l ~,>Ira ....... .,,lL._ mootMsJ, 13,• tlll~>,> days, wl'llch~wer 
iS ltN,gar. from tna m&rn~ date m thiS ¢0ffimi,m!~~- f!!i!:;lN,l l• t~!)OO~ w!1/'l!n ~ ~flW !or t~~ll! 'Ii/Ill cause tha 
!.li:>pliCttiOO ro ~t;~~=ei ~~~rnl~ml:1.1, !JS u,s.c, i 133)< E,;wr.sl!}l~ O! tlmi m!I\' b!H)Ut{!<llOO ,;~ lh<:l ilf<l't.<!l,Wf1S ol 
3? CFfi: U'J:6!~). 

00 C'-ffiim!&l ""f.""6~1~---,~----------·~• ~--·--" ·.." .. t$llM8 p-ern:li<)S in 1.1111c ~Wl~~ll3.'l, 

_____ _. .... _._ .... iS/8t~ wfthdrav,m 1r,::,m c,:;,1&klerati,')ll. 

rJ C:~im{sJ _______ .._~..,--,-..; ~.A-.• .._,,__._.~~~~~- ✓,~~~~~~!S:/'Qf~ a~i~~-~~:, 

l&l Cl<!im(~l ._t-~5~1----------•.·--__, ~-~-. ,----.--_ ,ir,ra ttJect~d-

0 Cl«lttli~) .. -. --.w-------------------'-----i~fiirn lllli~te<i tr;, 
C} Ci<1lmi.;._ __ .. _______ . , _ , "-~~~-~----- srs 1:Ribiec~ w re.strlc:twr, !if emminn raquN"arnimt. 

Ap.pij¢Stion ~~~ 

D See th(:! 8Wl(:l1ed Notice ,1f tlf!!f~rson's f¾ltant Oro1winu f!e\eii!w, PT0.94R 

D Th!l dtllwir,9/sl filed r;ri , . . ,-·-- , , .. __ , isi!l;il ooj11Ct$:C R'> i,.y the E-.:am,ner, 

0 Thi/ ,,,o,.)<)..~o:>o:l d1'.~w!t,t1 CQ;reetl(!ll, fi!®' on ___________ i~ [1,ppi•¥e4 Ci!lseppravad .. 

rel The SlX!emcatlor, \s oi.'l}scMl t;; by we ~~minll!f, 

0 The oath~ ue¢ll!1'istion is ool~tM tll p\, tr,e. E.tc;smlr;ai·, 

Piiof;tt Wrn:k<t 3S 0,$,C- § 119 
Ci A!:kr,~w~cl~rn!lnt i~ misde of a !:!aim !~i !1,iteigti ;:vlority uri!l,ir ~$ !.J.$,C. § l H~(sHdl, 

Cl A!I OSomec" ONt}fl,i at the C#ff!FU:O (:¢1,)i~ !ll tl'll! i31l<lri'fy d~ume11~ Mltil l3ee,i 

0 rn~ved h, Appliention N•, !S~ril9$ <:ooeiS!lt!~! 1--himoerl --------

!:} rei;eiw<i ln tl'lls Mrtltl!1lli st!l!.l!l llPPlle8ti{)n lrOi'l'l tM l11temetlooe! 8~'1'00(, wcr Rl..ll8 11,ll.il), 

•cmm,etl (:~les ~t r.seel~®'; ---------------------------------------
CJ Ac~i!lwl!ltlgi!,;,l!iit ,i.; m19ue •f >l! ~~!l!!m It'll' t11m1~i~ prl!.lri~·f ,,i:(ler 35 U:$.C, i i H)(I"!), 

Anl!'C1'lfr<;,'f111~} 

® Notice of !sererem:e,s Otm.l, PT0-8.li\i 

00 lr,!o;m&tkm Olseh·s~t!.l St~tismi.imM, M'Z)-!44i, ?&per No(s) .. __ .4_'_ 
[] lr.terviecw SsJmm&ry, PT0-41;) 

0 No:ice ot Or«flS!)!.l1SOP.'$ Pater,t Ori!Wi'11!$ Re\iilSW, PTO-lM8 
0 Notiee ,:ii 1,,!<)i"l'!:\a) l"l!!&f1t Ap~1l~riQ!\. PTC), H}l 

i ~· $.f-$' 0-~)'<'U; Af:"fl\~~ ()!,} rm; t'tJl.iOW!l,'f; PAGES -
L,-~.--~---------------------------------...>.A -~~~,._.....,.~~~~~7,,,-... 
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e 

Art Unit 

' 1. 

IHtTAll£D ACTION 

Tht s~~~w~atio11 ~'rnli .:tl>-i!!l!n a 1<t1·1min <les.e;:ip~-~ of the ln~<elStfun, ,S!!U ofthe 1:i1anntf ~,xi ptQI'.~~ ;;;,.f m!l~ini,; 
am! 11si!11( ll, in ~uc.h Ml, dt~; i:(}."l!.l'S!.l, &mi ~~ ~=~ !IS ~ t~!lh!t i<ny ~,w~oo ~!le!! in lil-e snt rn wl;kl>. it 
pe~;ni;, •OI' wlih ,.,-;,;o,', ,sis ,w.<st 1,~rly ttmn~,. 1;;, m~;* sn,;! i.is* tw =~ am sf>il!l ~t fulth the t•*Sl mooe 
co1;$>..'lllpl~1.td ~f tllt hi,~Rt!.lr ,1f,;,m:!11>g cul his W.\~ntkm. 

/a) The ~i~if!~atlell musi ln.::lu<k a 1><rirt~n <les~ipi.~n ofme in~w.t~,n Of <li11&<)~'>l!'1' all& of tilt m~n# and 
pl'OC~$ (}f mal,;iNg ,u,<l ~i~ig ·!Jl.: ~,~,~ <\tl<l ls req;;i~ to ~ i.'l. ~1,-<ll fol~ c~~f, ~on~ls~ $l){1 ~J<~l ~mi~ *S is;, 
~,,,...bi~ *"'Y ~,i:5 sk.il!e;:! in me ,ut ,~r s~it(I•~ i• whk:11 t~t i,wimticn ;,r ~iS<-0¥e~ J!ll,)<tttli,ii,s, ,;;r wi!h wl:li,;,~ it ls 
~o~t M~!y ~'llltll'l~t~ t,) m~ 311,;! u~ tile !.a.mt. 

(til Th* $j>~eiJi~tim1 .::1111~1 ret li.1''111 tlle (lrecixe ir.••'t<'<fi()$! ~ whic.~ i ~~nt i~ s-J!if;iie,i,. i11 s~~il m~ims., a~ 
!(~ !iistin~11fa!1 i; fo,1m ,;,!h~r !n'Ye1>11\.'f<S ,md from 1,1,ilai i~ ol~. lt mu:it de~ril:>e s::ompkltly ~ si;~ifi:¢ ~mt>®f!i\&nt 
of !l-!$ w~i-;.,~~, .tl!il{;hiiit, illll!IY~'.."W't, :ls.w:ipmil'i!>.<> ,,f mall~r ill' ln\prov~mem li:i"-.<>nl~, an;:! mu:it exp!~in tt:e 
m!!di llf ,~ratio!l tf ~m~!i)..~ whe.~~~ iijip!~~l,1¢, ii~ ~it moot =1e-:m;il.md by the .in~ntor of '-"lfl)'lfl..i oil, 
Ms inv$ml.-,., mi~ !>e .ret· furth. 
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--------------------"" ______________ _ 

-
Ci In !~ Cl\S~ of an !!llilf,>•'!:lll~!il, th~ SP"'tific~tir,n must l)lltlktlltm:,, l)',linl ¢l>l !l:~ p<1.<l ,ir pearl$ l.lflh~ 
11!>:!00IS, ma~lne, rna:iuful::-tul'l), w c,;,m~\ticn ;:,f matte.: ii:; wi:lksh !he lmp:wenm1t ~l~s. an<! illt o:~cnpfall\ 
.!ihool<l ·i:rec c!l.-oi~~ w ma ~ooifk lmp.<o,·~mem ~11d w s~h p,sm <l! t-i&-'e~Sl!tllJ· CCl;<§!trai.e with it <lr ~ m~y ~ 
n~SS<!l)' !(> & eomp!eit, ul\'dt,-st~i,n§ ct dt~l:'l'ipt!-0n <lf i:l 

Tue ~~~m"a!li:m m~ll oo;:;..<ak,;; wim~ ~riµtk~- ~-ih.l ln\'tlll~, ~wt of!ht m;moo, i!nd 
µ~~~ l.lf miild~ -ilt!d t>t!11:g it, l.<1 su~ll fol!,,~~,- ,~ncire, and !ma¢< i;,ims QS 1>:iim~li!; lffl)' 
~'><m sr;illnd hi~ $1 Ill «<h.'cl, ft 11'$l"tai.~, ,<r wlth whlc!! ii ~ .ill©t Mady ""-'lf<nei::~ l!l 
m~h ;m(l = !ll!l' s~me ,mo: ffiS!! iltt forth t~* oos.t m!:..-le (:emternplar<Sl! hy inf hl,'el!lttr nf 
c:mying 0011w fo~n. 
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----------------------- -------------------------

-
itpplfoatiolliCo-n:trol N1.unoer; OS/819,84Q 

Art llt,k 

e 

:should b,~ directed to Mohammad Oha-~-oll,.r v,11.(1~1;: tefopl-~:ine i-ium~r ia (1tl3) J(l6. 3034 .. The 

examil1erom oorn:mlly btl reachw on Moncl~y--Thurs<lay fr-Om 830A1,1 w 4-30:PM, 

ff attempts to ~h tlie ~.xan1iner b-y tefophmi:e ~ utiau«:esaftl, me e:<.m-iiner's 

~isp:--rvisi)t, S!'.epheri Chin, @n oo ~whe<l on {703J 30$4714 .. The fux pl:mne munhs:-,r fonhls 

gro:up is (703) 30ll-540J, 

At!J?' inquiry •f gi:m.~-ral nature cir relllrinR to ~ status of th1~ ~ppilcation ~nouid be 

direct.sci to !he te¢eptionistwh-0se tefoph<.im:: m .. unl~-r is ('703) 30$4100,, 
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".PROPOSED" or xDl,lAFT'') 
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~ f ~=~s 
3iC( J ;1$6 

l ~7!.i nt 
·' 

' :rn, NO 

l :rn ¥\<! 

109 
IPR2020-00036 Page 00743

Rembrandt Wireless 
Ex. 2012 
Apple Inc. v. Rembrandt Wireless Technologies, LP, IPR2020-00034 
Page 743



!n. 1:e l?at-ent .i\pplication oft 
S:Nll.ll:,r. 

For: RI@! DATA AA~ s:inn:AP 
Sl?EC?li:UM 't~SCJ:!vml AND 
M.SOOIA'l'!:D ~OS 

} 

} 

) ________________ ) 

Aasistant:. commialli.oner foi· .h,tsnt$ · 
~ Na1e,hi:ngton,1 P. C, 20.23 l 

Sir~ 

RECEIVED 
AP~ 2 3 '999 

Group 2100 

Re!l!po:nsive to the Office Action mailed Nove~:t' 10, 

H~S:, pleaae consider- the fol1owit1g :tema:tke, 

'!'he E:sXaminer has initially ol;)j.~cted tQ th~ 
:~p-ecific«tion under 35 lL s, c §112 because the Examiner atatea 
tha.t tM apecifica:tion doeri! not del\!c:dh¢ how mmlif:ted Walsh 

codea ot· f.'>~tJ1ogona:.l codes :r~duae a-.--erage DC sign.<S1 componerttl:"l, 
'l'he Exsi:1:1.d.mn: i .. referred to the ~pecific~tion, 

$tarting at p~ge 10 hl the second full pa,ragraph, l!-fhere t:-h<S! 

scrambl in.g and er-icoding fa·om four bit nibbles to eight ~hip 

mod.i.fied Wal£Sh functic,ne i~ det-iC:t'ibed, The d~mOO.\.tlator 

includes a modified Wal$h correlator and aasod,i:.ted chip 

u-a.~king, carrier tradd.ng <Snd refc:rl11attfo.g de'<r'icea, The hits 
are sct'amb1ed and en.cooed from four bit n.ibbl~a to eight chip 

modified Wall$h f,m.ctions. .independently on each r and Q 3:'ail, 

'l:h1:n:e axe eight information bi.ts per !l!'}~ol m,s.pped to ttlOdi:fied 
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e 
' 

Jn re Patent. Applicati.<:.l1 of 
:t.AMO~L.t,E 
S!!!dal No, Oi/554, au 
Filing Oat,.i i 0-!§/l4/9'i _______________ / 
Wa.l.Gh fum:tiona, Thia mapping re.ai,.ilta in bi yorthogonal codes 

which nave u~tter ~.SR perfor'm1).nce t:ni:m QPSK alone, The 
resi.il.ting two 11 W oh.ip/$ data st:re&ll'J3 a:t:e QP$K modulated. 

The t-h.-eoraticd BB!l ~rforman<:?e of thia type of 

modulat:.ion is a:pproximat!/11 y 1(f~ at an F'..b/No ,:;if 6 dB v~rs\tf! ~. 6 
dB for plain BPSK or QPSK, This cooing gai.:n ia due to thl!!' 
b.i-o:t'thogana.l cociin{l, 

!?age lO de~cribeis how the rrsagnit1Jde: pa:t:t of: the 8IPO 
01-1tp,.1t point.s t-o c-ne of the moditi,ed Wal~h ae:qu~nce$ as ~hown 

in th~ table. Later at lh1e 10, the: Ull'.ldiHed Walsh codl!l' may 

);)e gene:ri~J;ed by modulo 2 adding a fixed, hexadedma1 code t.o 
the ba.1S1ic or stand.am Walsh codes to ~edi,qe the: a•Yei-.·age DC 

signal component, Beginning on page 13 il'1 the h.st paragraph 

and contimJi:ng onto page H, ,md the second full paragraph, 

the Walsh corr~lator.$ ane !:.hen deBc:ribed, lt ii'$ evident that 

thiis magnitude of mo to !W? fa eelecteu by the: largest 
magnitude d.rc1.tit:, 61-~ to k,rm ISYM and for1M.tted in 

lSign·magnitude. It i!SI evident. thro1Jgho)Jt the specification 

~~hat: the modJfied WaJ.ah cede :E\,mqtion correlator uaea the 

modifii'ld l'1allllh cods and :l:'ri:Hltlces the algl,al. cori-i~nent {which 
natu:raUy ie the average oc slg.nal. <:lomponentl, at,d work.a in. 

qoro:binati<m with the JV>coupling to the .A/0 converter and 
enha11ces tl'lce performance, aa taught i.1 :the specificatior1, 

For pu:t·poise& of d.a:dty, a sep.llrat:e appH.cation note 

that. was mitten hy a $yste~ ~,gin~e.-.· at the: a.s1<1i,gnee of the 
pt·aaent invention m.ar:i:-is Sem.icondtwtoi:'-) is auorrd.tt~d ~ud 
.showa Ute pexfor!brtie~ c& 5~~@ ~!i18K1e8.:- ""as in Figure s and 
a1,uo1odated te~, Natur;!'llly, che nc aig~1al ,::!om~nent i.s 

reduced. 
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Tn re Patent Application of. 
LAM-0~'1.ml'.,!.,l§ 

Ssda1- No_ !Hl/§$4_, 819 
filing Date: 05/24/96 _____________ _,/ 

1f th-Ee ~l>::aminer ha:S! a:r,y questii:m.s, the unde:r:·sign$-d 

atto:rw~-y WO\~ld .ap~i-ed . .i,te ~- t~lephonl<l call to di*ctM!.N th~ 

app1ication in greater detaH, 

Resp:..~julllfubmitted, 

f\U.&-1 ~ 
WX'' ~~i) K. l-<l'AATRSR 
~g, Nu, 22, 1.80 
Allen, t)ye<r /i't D~firelt, Milbrath 

& Gikhri~t, P,A, 
2$$ s, Orange Avenu$, S1,;ite 1401 
Post Off.ice Box 1791 
Orlando, Florida J1S02 
M7/e-U~:,U:H,l 

1 hereby certify• that thia cor:r~spondence is hei:rtg 
deposited with the t.Jnit~d Stat<g!JS Poastal Service aei firat clafa& 

m~il is, ari etwelop~ ad(ll'esaetl to: AaS:i:S>xANT co~tss::i::ot.'E~ WQll 

P~'l'~B, 'iQ.S-R:t'NG'l'•N, D,C. ~()2n, on this, 2-f'b. d,sy <:<f J½-,:i;-i,1 1 

199;:l, 

------.................... __________________ _ 
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....................... _._._._.,_r""""'S.,._.----------•··----------www-• ............... . 

In re Patent ~plication cf: 
mmu. 

Fo.:r 1 atGB: m.'l'A Ri:'ra Si?:R~o 
SP$CTR!JM ~SC$IVJ:~ ~ 
.ttss«::tAno ~ona 

) 
) 

} Examiner: M, Ghayour 
} 

} 
) 

) 

.i 
} 

) RECEIVED. 
-~------------~--> APR 2 3 \9~9 

:"-s.:ssi:&:ta.nt C,:m,.<nis~ioner for Pate,1ts 
Washington, D,C. 20131 

Group 2700 

Applicant in the -al::.,.>v~-referera:::e<l appH.cation 

re.spectfully reque$tJSl i$, two-!llonth time extension t:or·El!ng 
the re.fspons<:< t{) the Offici~l Acti.ori mailed NO'Ve-roh~r 10, H98. 

'J:'he e~tension fee in the am:e<u...'1t of $380.00 ,i,$ endos~d. If 

~ny add.itiona.l ~--..tension and/or fee ia :t'equired, or if any 
.;.dditional fee for claim!!! i~ requiriad, <:harge }.\<:count No, 
01y{!4M:, 

~lWlm li:S.~ ~ ~\~ 

.l(!C'JrARD lC wr,..~ni . 
R~g, No, :n,:u:io 
AU.en, Pyer, Doppelt,. Milbrath 

artd Gilc.l:t:t·isst:, P,A. 
2SS S. o:dmqe Avenue, Suite HO! 
Po~t Office-Box 37n 

--~--...... -_ ............ -_ ... -_._._ .... _._._._ ..... 

Odan<ki, l\'lqrida 32802<37n 
T$l~phone; ~07 /64.1-2130 
Fa~: -ti::i1/au.n43 
Attorn~y for Applicant 
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-~----~---------------------- ··········------·"·· --· 

I 

Sehial No, 08/Bl.9, 84ti 
Fil~d: Mat'().h 17, B9'1 

-~----/ 

I HERE&Y CSE'l't?Y that:- tti~ c,)rre$pondismce i~ being 

depoi$lit-e<-t with the United Stat<!!S f<oatal s~rvice as !<~irst ClMs 
Mail in l:IIJl envelope add:reSS$d to, A,S$l$~t'Affl' c1~:rnS'.tONBR .FOR 

PA'!'S..'-rt$, WMH!WG'l'ON, D,C, 202.ll., on thb -'' 9- ""~ O.sicY of 

~-p:i;-H, l-9~~, 
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~ and'lbll~ril: Offiet 
~ ~'{m!mO!"~rem'$ANP: rmeMAf'!K$ 

~t3.Ci.~1 
,.._........,. ... ,... ,,.,. ... ,_ ______ .,....... __________________ ,,,_,_, --~ 
~I ...;~.;..;...·;..;...;;imm...;:_.·:..iw:..._,__~...;· .,.;.,.;.,.;·pJ;;.;.:ft...;~~....._ ___ f_m'f~~,.;...~""·""~~.......,..;· ____ __.__~.;.:TT...;~_._:112!_~N°',J 

OS/8!9,B46 03/17/~7 $N~l.l, 

CHRU STOPHER F. ~&AN 
Al.LEN DVER r:,o;::•p£L r MILBRATH & 6,!LCHfUST 
:2~.S s. ORAN$£ AVENUE, sunc: 14!J1 
P. O., '$OX 379t 
ORl.ANC.•0 F'L 3:S:$02 

7 

J 

..____~_·_,:::: :::::::i 
GHAYOIJR,M 

AAT lOOT • ! ~ ~~~~~J 

~ find b!l§aw a:m.ilffl':e.~ tn Offloo ~u~~ ~lng thhl. a;pp~t!on ~r 
p~~ 
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iamm~ i:.'1.<j,ie~ ~h ~ '!NI .!!PP!l~~'I fl!.lffl~ (see 37 CFf! 1 ,$4\tU ~l~kf ~ Wl'itt!m ~'ll' th!! te~se $ltl~ •l tfl!i 
df!IW- Th$ (l,'$W(,- $twuld Ila ~ $SI jl. ~!ltlS PlSl-\i!f >4/4tll S! tl$\Wit~i !artW ~113-'SOO t/J t!U:! Ocffic!e! 
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F.or, liXQH DATA AA'nl SP~ 
St->IroTRUM 'l'!U\NSClU:VlUt AND 
MSOC!ATJID ~ODS 

Assistant Commis$ioner fo1.- Patents 
Wa"1hir1gtot1.! !LC. 2 02 31 

f'leaae :Hle the endo1,1ed eight ($) aheetll! of fo+m~l 
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applicat:.:l.cn. 
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Exhibit M 

DOCKET NO.: REMB-0109 
Application No.: 12/543,910 
Office Action Dated: September 1, 2010 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of: 
Gordon Bremer 

Application No.: 12/543,910 

Filing Date: August 19, 2009 

Confirmation No.: 8306 

Group Art Unit: 2611 

Examiner: Dae V Ha 

For: System and Method of Communication Via Embedded Modulation 

Mail Stop Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-14 5 0 

Sir: 

REPLY PURSUANT TO 37 CFR § 1.111 

PATENT 

In response to the Official Action dated September 1, 2010, reconsideration is 

respectfully requested in view of the amendments and/or remarks as indicated below: 

[8J Amendments to the Specification begin on page 2 of this paper. 

[8:1 Amendments to the Claims arc reflected in the listing of the claims which 
begins on page 7 of this paper. 

Amendments to the Drawings begin on page 19 of this paper and include an 
attached replacement sheet. 

[8:1 Remarks begin on page 20 of this paper. 

D Request For Refund submitted herewith. 
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DOCKET NO.: REMB-0109 
Application No.: 12/543,910 
Office Action Dated: September 1, 2010 

Amendments to the Specification: 

PATENT 

Please replace the Summary section, which corresponds to paragraphs [0008] - [0013] of the 

specification, with the following: 

[0008] The present invention disclosed herein includes communication systems, 

devices, and methods. For example, a device may be capable of communicating according to 

a master/slave relationship in which a communication from a slave to a master occurs in 

response to a communication from the master to the slave. The device may include a 

transceiver in the role of the master for sending transmissions modulated using at least two 

types of modulation methods, for example a first modulation method and a second 

modulation method. The first modulation method may be of a different type than the second 

modulation method. The transmissions may be groups of transmission sequences. A group 

may be structured with a first portion and a payload portion. First information in the first 

portion may indicate which of the first modulation method or the second modulation method 

is used for modulating second information in the payload portion. The transmissions may be 

addressed for an intended destination of the payload portion. First information in a 

transmission that includes an address for an intended destination may include a first sequence 

in the first portion that is modulated according to the first modulation method and that 

indicates an impending change from the first modulation method to the second modulation 

method. Second information in a transmission that includes an address for an intended 

destination may include a second sequence in the payload portion that is modulated according 

to the second modulation method. The second sequence may be transmitted after the first 

sequence. 

[0008) The presefl-t invefl-tion is genemll)· direeted to a system and method of 

eommunieation be:t\veen a master transeeiver and a plurality of tributary transeeivers in a 

multipoifl-t communication system in which the tributary transceivers use differefl-t types of 

modulation methods. Broadly stated, the communication system includes a master 

transceiver in communication 'tvith a first tributary transceiver and a second tributary 

transceiver over a communication medium. The first tributary transceiver uses a primary 

modulation method for communication while the second tributary transceiver uses a 

secondary or embedded modulation method for communication. Tl=te master transceiver and 
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DOCKET NO.: REMB-0109 
Application No.: 12/543,910 
Office Action Dated: September 1, 2010 

PATENT 

tributary transceivern each include a processor, memory, and control logic for controlling 

their operation. \Vhile the primary modulation method is normally used for transmissions on 

the communication medium, the master transceiver can communicate 'tvith the second 

tributary transceiver by notifying the first tributary transceiver that the primary modulation 

method is being temporarily replaced by the secondary or embedded modulation method. 

The master tran-sceiver can then- mwhange in-formation- 'tvith the secon-d tributary transceiver 

'tvhile the first tributary tran-sceiver ign-ores aey secon-dary modulation- tran-smission-s. In- the 

meantime, the first tributary transceiver conditions itself to look for a trailing sequence from 

the master transceiver in-dicating that communication- with the second tributary transceiver is 

complete. ',\Then the master transceiver transmits the trailing sequence using the primary 

modulation method, the first tributary transceiver conditions itself to look for primary 

modulation transmission-s while the second tributary transceiver condition-s itself to ignore 

primary modulation transmissions. 

[0009] The present invention has many advantages, a few of which are delineated 

hereafter as merely examples. 

[0010] One advantage of the present invention is that it provides to the use of a 

plurality of modem modulation methods on the same communication medium. 

[0011] Another advantage of the present invention is that a master transceiver can 

communicate seamlessly with tributary transceivers or modems using incompatible 

modulation methods. 

[0012] :!\nether advantage of the present invention is that a master and tributary 

transceiver can calculate a channel parameter using a test signal sent using embedded 

modulatiott. 

[0013] Other features and advantages of the present invention will become apparent 

to one with skill in the art upon examination of the following drawings and detailed 

description. It is intended that all such additional features and advantages be included herein 

within the scope of the present invention. 

Please amend paragraph [0022] of the specification as follows: 
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PATENT 

[0022] FIG. 8 is a ladder diagram illustrating the operation of an alternative 

embodiment of the multipoint eommunieation system of FIG. 4 is a signal diagram for an 

exemplary transmission according to an embodiment. 

Please amend paragraph [0025] of the specification as follows: 

[0025] Referring now to FIG. 2, an exemplary multipoint communication session is 

illustrated through use of a ladder diagram. This system uses polled multipoint 

communication protocol. That is, a master controls the initiation of its own transmission to 

the tribs and permits transmission from a trib only when that trib has been selected. At the 

beginning of the session, the master transceiver 24 establishes a common modulation as 

indicated by sequence 32 that is used by both the master 24 and the tribs 26a, 26b for 

communication. Once the modulation scheme is established among the modems in the 

multipoint system, The master transceiver 24 transmits a training sequence 34 that includes 

the address of the trib that the master seeks to communicate with. In this case, the training 

sequence 34 includes the address of trib 26a. As a result, trib 26b ignores training sequence 

34. After completion of the training sequence 34, master transceiver 24 transmits data 36 to 

trib 26a followed by trailing sequence 38, which signifies the end of the communication 

session. Similarly, with reference to FIG. 8, the sequence 170 illustrates a Type A 

modulation training signal, followed by a Type A modulation data signal. Note that trib 26b 

ignores data 36 and trailing sequence 38 as it was not requested for communication during 

training sequence 34. 

Please amend paragraph [0027] of the specification as follows: 

[0027] The foregoing procedure is repeated except master transceiver identifies trib 

26b in training sequence 48. In this case, trib 26a ignores the training sequence 48 and the 

subsequent transmission of data 52 and trailing sequence 54 because it does not recognize its 

address in training sequence 48. Master transceiver 24 transmits data 52 to trib 26b followed 

by trailing sequence 54 to terminate the communication session. Similarly, with reference to 

FIG. 8, sequence 172 illustrates a Type A modulation signal, with notification of a changes to 

Type B, followed by a Type B modulation data signal. To send information back to master 

transceiver 24, trib 26b transmits training sequence 56 to establish a communication session. 
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PATENT 

Master transceiver 24 is conditioned to expect data only from trib 26b because trib 26b was 

selected as part of training sequence 48. Trib 26b transmits data 58 to master transceiver 24 

terminated by trailing sequence 62. 

Please delete paragraphs [0042] - [0046] 

[0042] ht an altemative embodimefit of the presefit iR¥eRtioR, embedded 

modulations can be used as a ,;,vay to measure transmission line characteristics between a 

master transceiver aRd tributary transceiver, as sho1.vR iR FIG. 8. IR this embodimefit, both a 

master transceiver 64 and a tributary transceiver 66a would have the ability to transmit using 

at least tvw modulation methods, type l\, and type B. In the presefit e~,ample, the primary 

transmission type is type ,A,._ Thus, as shown in FIG. 8, the master transceiver 64 establishes 

type/',. as the primary modulation in sequence 150. 

[0043] To switch from type ,A,. to type B modulation, master transceiver 64 transmits 

a RotificatioR sequeRce 152 to the tributary 66a. Thus, the tributary 66a is Rotified of an 

impeRdiRg chaRge to modulatioR type B. The s,;,vitch to type B modulatioR could be limited 

according to a specific time interval or for the communication of a particular quantity of data, 

such as a test signal. After notifying the tributary 66a of the change to type B modulation, the 

master transceiver 64, transmits a test signal sequence 154 using type B modulation. 

[0011] In this embodimefit, the tributary transceiyer can coRtain logic which enables 

the tributary 66a to calculate at least one channel parameter from the test signal sequence 

154. Channel parameters typically include transmission line characteristics, such as, for 

m1:ample, loss versus frequency, non linear distortion, listener echoes, talker echoes, bridge 

tap locatlo-As, lmpeda-Ace mlsmatches, -Aolse profile, slg-Aal to -Aolse ratlo, group delay versus 

freq-ueRcy, crnss talk preseRce, cross talk type, etc. Moreover, the tributary transceiver 66a 

could be configured to communicate a channel parameter back to the master transceiver 64. 

[0045] /',.fter transmitting the test sigRal sequence 15 4 to the tributary transceiver 

66a, the master transceiyer 64 can transmit a trailiRg sequeRce 156 to the tributary transceiyer 

66a usiRg type ,A,. modulatioR to iRdicate the eRd of the transmissioR usiRg type B modulation. 

The master transceiver 64 can then seRd iRformation to the tributary transceiver 66a usiRg 

primary modulation type/',., as shmvn by training, data and trailing sequences 158, 160 and 

162. Like,;,vise, the tributary transceiver 66a can seRd iRformatioR to the master transceiver 64 

Page 5 of23 

IPR2020-00036 Page 00764

Rembrandt Wireless 
Ex. 2012 
Apple Inc. v. Rembrandt Wireless Technologies, LP, IPR2020-00034 
Page 764



DOCKET NO.: REMB-0109 
Application No.: 12/543,910 
Office Action Dated: September 1, 2010 

PATENT 

using primary modulation type 1\:, as shovm by training, data and trailing sequences 164, 166 

and 168. 

[0046] In a further alternative embodiment, the master transceiver 64 or tributary 

transceiver 66a may identify a time period 'tvithin which test signal sequences may be 

transmitted. This \vould eliminate the training and trailing sequences which alert the tributary 

transceiver 66a to the beginning of a ne\v modulation method. The identification of the time 

period could be initiated by the master transceiver 64 or tributary transceiver 66a and could 

include a time period noted in the header of a transmission betv,'een the tributary transceiver 

66a and master transceiver 64. 

Please amend the Abstract as shown below. A clean version of the Abstract submitted on a 

separate sheet is also submitted herewith. 

A device may be capable of communicating using at least two type types of 

modulation methods. single stt0scriller line multi fJOint communication system is disclosed. In 

general, the multi point communication system can The device may include a first transceiver 

coupled to a stt0scriller line capable of acting as a master according to a master/slave 

relationship in which communication from a slave to a master occurs in response to 

communication from the master to the slave. transmitting and receiving at least t\vo 

modulation methods, either of said modulation methods lleing operable to transmit a test 

signal, and a second transceiver coupled to said stt0scriller line capable of transmitting and 

receiving said at least t\vo modulation methods, the second transceiver being operallle to receive 

the test signal and determine at least one channel parameter from the test signal. i\, The master 

transceiver may send transmissions structured with a first portion and a payload portion. that 

can be used in various embodiments of a single subscriber line multi point communication 

system, and a tributary transceiver are further disclosed Information in the first portion may 

be modulated according to a first modulation method and indicate an impending change to a 

second modulation method, which is used for transmitting the payload portion. The 

transmissions may be addressed for an intended destination of the payload portion. 
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This listing of claims will replace all prior versions, and listings, of claims in the application. 

Listing of Claims: 

1. (Currently Amended) A communication system device capable of communicating 

according to a master/slave relationship in which a slave communication from a slave to a 

master occurs in response to a master communication from the master to the slave, the device 

compnsmg: 

a transceiver, in the role of the master according to the master/slave relationship, for 

sending at least tn+nsmitter capable oftn:1:H:smitting transmissions modulated using at least two 

types of modulation methods, wherein the at least two types of modulation methods comprise 

a first modulation method and a second modulation method, wherein the second modulation 

method is of a different ~ than the first modulation method, and wherein the fust 

transceiver is configured to transmit transmissions comprise groups of transmission 

sequences, each group of said groups of transmission sequences structured with a first portion 

and a payload portion wherein first information in the first portion indicates at least which of 

the first modulation method and the second modulation method is used for modulating 

second information in the payload portion, wherein at least one group of transmission 

sequences is addressed for an intended destination of the payload portion, and wherein for the 

at least one group of transmission sequences: 

the first information for said at least one group of transmission sequences comprises a 

first sequence, in the first portion and modulated according to the first modulation method, 

wherein the first sequence that indicates an impending change from the first modulation 

method to the second modulation method, and 

the second information for said at least one group of transmission sequences 

comprises a second sequence, i:H: modulated according to the second modulation method, 

wherein the second sequence is transmitted after the first data sequence. 

2. (Currently Amended) The system device of claim 1, wherein the transceiver is 

configured to transmit a third sequence after the second sequence, wherein the third sequence 

is transmitted in the first modulation method and indicates that communication from the 

master to the slave has reverted to the first modulation method. 
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9. (Currently Amended) The system device of claim 1, wherein the~ transceiver is 

configured to transmit the second sequence according to a specific time interval. 

10. (Currently Amended) The system device of claim 1, wherein the~ transceiver is 

configured to transmit the second sequence according to a particular quantity of data. 

11. (Currently Amended) The system device of claim 1, further comprising a processor and 

a memory, wherein the memory has stored therein instructions that when executed by the 

processor cause the transceiver transmitter to transmit the first sequence and the second 

sequence. 

12. (Currently Amended) The system device of claim 11, wherein the memory has stored 

therein program code for the first modulation method and the second modulation method. 

13. (Currently Amended) The system device of claim 11, wherein the memory comprises 

random access memory. 

14. (Currently Amended) The system device of claim 11, wherein the memory comprises 

read-only memory. 

15. (Currently Amended) The device of claim 11, wherein the memory has stored therein 

program code for operating the transceiver in a multipoint master/slave relationship 

eommunieations protocol. 

16. - 17. (Canceled) 

18. (Currently Amended) The system device of claim l H, wherein the first 

communication from the master to the slave burst transmission is a poll in accordance with a 

multipoint communications protocol relationship, wherein the poll indicates that the master 

has selected the slave for transmission. 

Page 8 of23 

IPR2020-00036 Page 00767

Rembrandt Wireless 
Ex. 2012 
Apple Inc. v. Rembrandt Wireless Technologies, LP, IPR2020-00034 
Page 767



DOCKET NO.: REMB-0109 
Application No.: 12/543,910 
Office Action Dated: September 1, 2010 

19. (Canceled) 

PATENT 

20. (Currently Amended) The deviee of elaim 19 A communications device, comprising: 

a processor; and 

a memory having stored therein executable instructions for execution by the 

processor, wherein the executable instructions direct transmission of a first data with a first 

modulation method followed by a second data with a second modulation method, wherein the 

first modulation method is different than the second modulation method, wherein the first 

data comprises an indication of an impending change from the first modulation method to the 

second modulation method, wherein the executable instructions direct transmission of a third 

data with the first modulation method after the second data, and wherein the third data 

indicates that communication has reverted to the first modulation method. 

21. - 26. (Canceled) 

27. (Currently Amended) The device of claim 20 +9-, wherein transmission of the second 

data is according to a specific time interval. 

28. (Currently Amended) The deviee of elaim 19, A communications device, comprising: 

a processor; and 

a memory having stored therein executable instructions for execution by the 

processor, wherein the executable instructions direct transmission of a first data with a first 

modulation method followed by a second data with a second modulation method, wherein the 

first modulation method is different than the second modulation method, wherein the first 

data comprises an indication of an impending change from the first modulation method to the 

second modulation method wherein the executable instructions direct transmission of a third 

data with the first modulation method after the second data, and wherein transmission of the 

second data is according to a particular quantity of data. 

29. (Currently Amended) The device of claim 20 +9-, further comprising~ transmitter 

configured to transmit the first data and the second data. 
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30. (Currently Amended) The device of claim 20 +9-, wherein the memory has stored 

therein program code for the first modulation method and the second modulation method. 

31. (Currently Amended) The device of claim 20 +9-, wherein the memory comprises 

random access memory. 

32. (Currently Amended) The device of claim 20 +9-, wherein the memory comprises read

only memory. 

33. (Currently Amended) The device of claim 20 +9-, wherein the memory has stored 

therein program code for a multipoint communications protocol. 

34. - 36. (Canceled) 

37. (Currently Amended) A device oomprising: that transmits in accordance with a first 

modulation logio; method and a second modulation legte--mcthod that is different than the 

first modulation logio; and method, said device comprising: 

at least one modulator; 

a transceiver that includes the at least one modulator adapted to use the first 

raodula-tion logio and the seeond IBOdula-tion logie, wherein the transceiver is configured to 

transmit: 

a first sequence, modulated in accordance with the first modulation method 

legie-, that indicates a an impending change from the first modulation method legie- to 

the second modulation method legie-, and 

a second sequence, in accordance with the second modulation method legie-, 

that is transmitted at a time after follmvs the first data sequence. 

38. (Currently Amended) The device of claim 37, wherein the transceiver is configured to 

transmit a third sequence after the second sequence, wherein the third sequence is transmitted 

in accordance with the first modulation method legie- and indicates that a subsequent 

communication has reverted to the first modulation method legie-. 
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45. (Currently Amended) The device of claim 37, wherein the~ transceiver is 

configured to transmit the second sequence according to a specific time interval. 

PATENT 

46. (Currently Amended) The device of claim 37, wherein the~ transceiver is 

configured to transmit the second sequence according to a particular quantity of data. 

47. (Original) The device of claim 37, further comprising a processor and a memory, 

wherein the memory has stored therein instructions that when executed by the processor 

cause the transmitter to transmit the first sequence and the second sequence. 

48. (Original) The device of claim 47, wherein the memory comprises random access 

memory. 

49. (Original) The device of claim 47, wherein the memory comprises read-only memory. 

50. (Original) The device of claim 47, wherein the memory has stored therein program 

code for a multipoint communications protocol. 

51. - 86. (Canceled) 

87. (Currently Amended) The computer readable storage medium of claim 86, further 

comprising A computer-readable storage medium having a computer executable instructions 

stored therein that when executed by a processor control a master transceiver, said computer 

executable instructions, comprising: 

first logic configured to transmit first information in a first modulation method for 

communication; 

second logic configured to transmit a first sequence to notify of a change from said 

first modulation method to a second modulation method; 

third logic configured to transmit second information in said second modulation 

method; and 

Page 11 of 23 

IPR2020-00036 Page 00770

Rembrandt Wireless 
Ex. 2012 
Apple Inc. v. Rembrandt Wireless Technologies, LP, IPR2020-00034 
Page 770



DOCKET NO.: REMB-0109 
Application No.: 12/543,910 
Office Action Dated: September 1, 2010 

PATENT 

fourth logic configured to transmit a second sequence after the second information is 

transmitted, wherein the second sequence is transmitted in the first modulation method and 

indicates that communication has reverted to the first modulation method. 

88. - 93. (Canceled) 

94. (Currently Amended) The computer-readable storage medium of claim 87 86, wherein 

the first transceiver is configured to transmit the second sequence according to a specific time 

interval. 

95. (Currently Amended) The computer readable storage medium of claim 86, A 

computer-readable storage medium having a computer executable instructions stored therein 

that when executed by a processor control a master transceiver, said computer executable 

instructions, comprising: 

first logic configured to transmit first information in a first modulation method for 

communication; 

second logic configured to transmit a first sequence to notify of a change from said 

first modulation method to a second modulation method; 

third logic configured to transmit second information in said second modulation 

method; and 

fourth logic configured to transmit a second sequence after the second information is 

transmitted, wherein the first transceiver is configured to transmit the second sequence 

according to a particular quantity of data. 

96. (Currently Amended) The computer-readable storage medium of claim 87 -1-l-, further 

comprising program code for the first modulation method and the second modulation method. 

97. (Currently Amended) The computer-readable storage medium of claim 87 -1-l-, further 

comprising program code for a multipoint communications protocol. 

98. - 100. (Canceled) 
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101. (New) The device of claim 1, wherein the transceiver is configured to be the master. 

102. (New) The device of claim 1, wherein the first information in the first portion 

indicates the first modulation method when the intended destination is a first type of receiver 

and indicates the second modulation when the intended destination is a second type of 

receiver. 

103. (New) The device of claim 102, wherein the second type ofreceiver differs from the 

first type of receiver at least by the second type of receiver being designated for transmitting 

in the second modulation method. 

104. (New) The device of claim 102, wherein the second type ofreceiver differs from the 

first type of receiver at least by the second type of receiver being operable to ignore 

transmissions intended for the first type of receiver. 

105. (New) The device of claim 104, wherein the intended destination ignores 

transmissions in the second modulation when the intended destination is the first type of 

receiver. 

106. (New) The device of claim 104, wherein the intended destination ignores 

transmissions in the first modulation when the intended destination is the second type of 

receiver. 

107. (New) The device of claim 104, wherein the intended destination is the first type of 

receiver and unable to demodulate the second modulation method. 

108. (New) The device of claim 102, wherein the transceiver is configured to receive data 

from the intended destination in the first modulation method when the intended destination is 

the first type of receiver. 
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109. (New) The device of claim 102, wherein the transceiver is configured to receive data 

from the intended destination in the second modulation method when the intended destination 

is the second type of receiver. 

110. (New) The device of claim 1, the transceiver is configured to transmit a third 

sequence, according to the first modulation method, at a time after the second sequence is 

transmitted. 

111. (New) The device of claim 1, wherein the transceiver transmits data modulated 

according to either the first modulation method or the second modulation method at any 

given point in time when the transceiver is transmitting. 

112. (New) The device of claim 20, wherein transmission of the second data is according 

to a particular quantity of data. 

113. (New) The device of claim 28, wherein transmission of the second data is according 

to a specific time interval. 

114. (New) The device of claim 28, further comprising a transmitter configured to transmit 

the first data and the second data. 

115. (New) The device of claim 28, wherein the memory has stored therein program code 

for the first modulation method and the second modulation method. 

116. (New) The device of claim 28, wherein the memory comprises random access 

memory. 

117. (New) The device of claim 28, wherein the memory comprises read-only memory. 

118. (New) The device of claim 28, wherein the memory has stored therein program code 

for a multipoint communications protocol. 
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119. (New) The computer-readable storage medium of claim 87, wherein the first 

transceiver is configured to transmit the second sequence according to a particular quantity of 

data. 

120. (New) The computer-readable storage medium of claim 95, wherein the first 

transceiver is configured to transmit the second sequence according to a specific time 

interval. 

121. (New) The computer-readable storage medium of claim 95, further comprising 

program code for the first modulation method and the second modulation method. 

122. (New) The computer-readable storage medium of claim 95, further comprising 

program code for a multipoint communications protocol. 

123. (New) A communication device capable of communicating according to a 

master/slave relationship in which a slave message from a slave to a master occurs in 

response to a master message from the master to the slave, the device comprising: 

a transceiver, in the role of the master according to the master/slave relationship, 

capable of transmitting using at least two types of modulation methods, wherein the at least 

two types of modulation methods comprise a first modulation method and a second 

modulation method, wherein the second modulation method is of a different type than the 

first modulation method, and wherein the fiFSt transceiver is configured to transmit messages 

with: 

a first sequence, in the first modulation method, that indicates at least which of the 

first modulation method and the second modulation method is used for modulating a second 

sequence, wherein, in at least one message, the first sequence indicates an impending change 

from the first modulation method to the second modulation method, and wherein the at least 

one message is addressed for an intended destination of the second sequence, and 

the second sequence, modulated in accordance with the modulation method indicated 

by the first sequence and, in the at least one message, modulated using ffi the second 

modulation method, wherein the second sequence is transmitted after the first data sequence. 
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124. (New) The device of claim 123, wherein the transceiver is configured to transmit a 

third sequence after the second sequence, wherein the third sequence is transmitted in the first 

modulation method and indicates that communication from the master to the slave has 

reverted to the first modulation method. 

125. (New) The device of claim 123, wherein the transceiver is configured to transmit the 

second sequence according to a specific time interval. 

126. (New) The device of claim 123, wherein the transceiver is configured to transmit the 

second sequence according to a particular quantity of data. 

127. (New) The device of claim 123, further comprising a processor and a memory, 

wherein the memory has stored therein instructions that when executed by the processor 

cause the transceiver to transmit the first sequence and the second sequence. 

128. (New) The device of claim 127, wherein the memory has stored therein program code 

for the first modulation method and the second modulation method. 

129. (New) The device of claim 127, wherein the memory comprises random access 

memory. 

130. (New) The device of claim 127, wherein the memory comprises read-only memory. 

131. (New) The device of claim 127, wherein the memory has stored therein program code 

for operating the transceiver in a multipoint master/slave relationship. 

132. (New) The device of claim 123, wherein the first communication from the master to 

the slave is a poll in accordance with a multipoint communications relationship, wherein the 

poll indicates that the master has selected the slave for transmission. 

133. (New) The device of claim 123, wherein the transceiver is configured to be the 

master. 

Page 16 of 23 

IPR2020-00036 Page 00775

Rembrandt Wireless 
Ex. 2012 
Apple Inc. v. Rembrandt Wireless Technologies, LP, IPR2020-00034 
Page 775



DOCKET NO.: REMB-0109 
Application No.: 12/543,910 
Office Action Dated: September 1, 2010 

PATENT 

134. (New) The device of claim 123, wherein the first information in the first portion 

indicates the first modulation method when the intended destination is a first type of receiver 

and indicates the second modulation when the intended destination is a second type of 

receiver. 

135. (New) The device of claim 134, wherein the second type ofreceiver differs from the 

first type of receiver at least by the second type of receiver being designated for transmitting 

in the second modulation method. 

136. (New) The device of claim 134, wherein the second type ofreceiver differs from the 

first type of receiver at least by the second type of receiver being operable to ignore 

transmissions intended for the first type of receiver. 

137. (New) The device of claim 136, wherein the intended destination ignores 

transmissions in the second modulation when the intended destination is the first type of 

receiver. 

138. (New) The device of claim 136, wherein the intended destination ignores 

transmissions in the first modulation when the intended destination is the second type of 

receiver. 

139. (New) The device of claim 136, wherein the intended destination is the first type of 

receiver and unable to demodulate the second modulation method. 

140. (New) The device of claim 134, wherein the transceiver is configured to receive data 

from the intended destination in the first modulation method when the intended destination is 

the first type of receiver. 

141. (New) The device of claim 134, wherein the transceiver is configured to receive data 

from the intended destination in the second modulation method when the intended destination 

is the second type of receiver. 
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142. (New) The device of claim 123, the transceiver is configured to transmit a third 

sequence, according to the first modulation method, at a time after the second sequence is 

transmitted. 

143. (New) The device of claim 123, wherein the transceiver transmits data modulated 

according to either the first modulation method or the second modulation method at any 

given point in time when the transceiver is transmitting. 

144. (New) The device of claim 127, wherein the memory comprises an erasable 

programmable read-only memory. 

145. (New) The device of claim 11, wherein the memory comprises an erasable 

programmable read-only memory. 

146. The device of claim 20, wherein the memory comprises an erasable programmable 

read-only memory. 

147. (New) The device of claim 28, wherein the memory comprises an erasable 

programmable read-only memory. 

148. (New) The device of claim 4 7, wherein the memory comprises an erasable 

programmable read-only memory. 
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The attached sheets of drawings include replacement FIG. 8. The sheets, which include new 

FIG. 8, replace the original sheets. 

Attachment: Replacement Sheets 1-8 
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REMARKS 

Claims 1-2, 9-15, 18, 20, 27-33, 37-38, 45-50, 87, 94-97, and 101-148 arc pending in 

the present application. 

Claims 3-8, 16-17, 19, 21-26, 34-36, 39-44, 51-86, 88-93, and 98-100 have been 

canceled. 

Claims 1-2, 9-15, 18, 20, 27-33, 37-38, 45-46, 87, and 94-97 have been amended for 

clarification. 

Claims 101-148 have been added. Support for the claim amendments and new claims 

can be found throughout the specification, for example paragraphs [0031] - [0035] and 

[0048]. No new matter has been added. 

Allowable Subject Matter 

Applicant thanks Examiner Ha for the indication that claims 1-18, and 37-57 are 

allowed (office action, p. 7). Applicant has further amended claims 1-2, 9-15, 18, 37-38, and 

45-46 with additional recitations to more precisely claim the subject-matter. For example, 

the language of independent claim 1 has been clarified to refer to two types of modulation 

methods, i.e., different families of modulation techniques, such as the FSK family of 

modulation methods and the QAM family of modulation methods. Support for the clarifying 

amendments can be found throughout the specification, for example [0024], [0025] and 

[0031] - [0036]. 

Applicant thanks Examiner Ha for the indication that claims 20, 28, 36, 59, 67, 70-71, 

73, 81, 84, 85, 87, 95, and 100 would be allowable ifrewritten in independent form including 

all of the limitation of the base claim and any intervening claims (office action, p. 7). 

Accordingly, claims 20, 28, 87, and 95 have been rewritten in independent form. 

Claims 3-8, 16-17, 19, 21-26, 34-36, 39-44, 51-86, 88-93, and 98-100 have been 

canceled. 

Accordingly, Applicant respectfully submits that pending claims 1-2, 9-15, 18, 20, 27-

33, 37-38, 45-50, 87, and 94-97, are allowable. 
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New claims 101-148 have been added. New dependent claims 101-111 depend from 

allowed claim 1. Therefore, Applicant respectfully submits claims l O 1-111 define over the 

asserted prior art for at least the same reasons as allowed claim 1. 

Applicant has added new dependent claims 112-122 that correspond to subject matter 

that was previously presented in dependent claim form. The new claims 112-122 have been 

added to depend from allowable dependent claims that have been rewritten into independent 

form (i.e. claims 20, 28, 87, and 95). Accordingly, Applicant respectfully submits that claims 

112-122 are allowable. 

Furthermore, Applicant has added new independent claim 123 and corresponding 

dependent claims 124-144. Applicant respectfully submits that new claim 123 recites 

patentable subject matter not disclosed by the asserted references, and is therefore in 

condition for allowance. In addition, Applicant also respectfully submits that dependent 

claims 124-144, which depend from new claim 123, are also patentable for at least the same 

reason. 

Applicant has added new dependent claims 145-148 which recite "wherein the 

memory comprises an erasable programmable read-only memory." Support for new claims 

145-148 can be found throughout the specification, for example paragraph [0048]. Applicant 

submits that new claims 145-148 are allowable for at least the reason that they depend either 

directly or indirectly from claims 1, 20, 28, and 37, which are now presented in allowable 

form. 

Therefore, Applicant respectfully submits that new claims 101-148 are in condition 

for allowance. 

Replacement Drawings 

Applicant has included replacement sheets 1-8 including replacement FIG. 8. New 

FIG. 8 corresponds to FIG. 4A & 4B of U.S. Provisional Application 60/067,562 (the 

"Provisional Application"), which is incorporated into the present application by reference. 

Original FIG. 8 has been removed. Applicant respectfully requests acceptance of 

Replacement Sheets 1-8. 
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Applicant has made certain amendments to the specification. Applicant submits that 

the amendments contain no new matter. 

Applicant has included a replacement summary section and a replacement abstract. 

The MPEP suggests that the applicant modify the brief summary of the invention and restrict 

the descriptive subject matter "so as to be in harmony with the claims." MPEP 1302.01, 

General Review of Disclosure. Accordingly, Applicant has deleted paragraphs [0042] -

[0046]. Applicant has amended [0022], [0025] and [0027] to describe a new FIG. 8, which 

was included in the replacement sheets discussed above. Support for the amended paragraphs 

can be found throughout the specification and the Provisional Application. For example, 

support for the amendments may be found in the Summary Description section on page 4 of 

the Provisional Application and paragraphs [0025] - [0027] of the present application. 

Claim Objections 

Claims 1-18, 37-57, and 96-100 stand objected to for antecedent basis and 

dependency. Applicant has amended or canceled the claims to address the objections. 

Claims 20, 28, 36, 59, 67, 70-71, 73, 81, 84, 85, 87, 95, and 100 stand objected to as being 

dependent upon a rejected base claim. As discussed above, claims 20, 28, 87, and 95 have 

been rewritten in independent form. Claims 36, 59, 67, 70-71, 73, 81, 84, 85, and 100 have 

been cancelled. 

Accordingly, Applicant respectfully requests the objections to the claims be 

withdrawn. 

Claim Rejections under 35 U.S.C. §§ 102 & 103 

Claims 19, 21, 23-27, 29, 34, 86, 88-94, and 96 stand rejected under 35 U.S.C. § 

102(b) as allegedly being anticipated by U.S. Patent No. 5,537,398 to Siwiak. Claims 30-33, 

96, and 97 stand rejected under 35 U.S.C. § 103(a) as allegedly being unpatentable over 

Siwiak. Claims 22, 35, 58, 60-66, 69, 72, 74-80, 82, and 83 stand rejected under 35 U.S.C. § 

103(a) as allegedly being unpatentable over Siwiak in view of U.S. Patent No. 6,125,148 to 

Frodigh et al. 
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Claims 19, 21-26, 34, 58, 60-65, 72, 74-79, 83, 86, 88-93, and 98-99 have been 

cancelled. As discussed above, claims 27, 29, 94, and 96-97 have been amended to depend 

from a claim indicated as allowable. 

Accordingly, Applicants respectfully request the rejections under 35 U.S.C. §§ 102 

and 103 be withdrawn. 

Conclusion 

In light of the above amendments and remarks, Applicant respectfully submits that the 

present application is in condition for allowance, and Applicant respectfully requests a Notice 

of Allowance for the pending claims 1-2, 9-15, 18, 20, 27-33, 37-38, 45-50, 87, 94-97, and 

101-148. 

Date: March 1, 2011 

Woodcock Washburn LLP 
Cira Centre 
2929 Arch Street, 12th Floor 
Philadelphia, PA 19104-2891 
Telephone: (215) 568-3100 
Facsimile: (215) 568-3439 
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Johns Hopkins lJni'versity, I have p(~rsonal knowkdge of the facts listed below, 

2.. 111e l\.'lilton S, Eisenhower Library is open to the public, Any member of the 

public may enter the ~-fiJton S. Eisenhower Library and view the periodicals in the library's 

located in the lVtilson S, EisenhO\Ver Library's collection of periodicals, Specifo:::aHy, Exhibit A 

shm-vs the arfo:.:k titled ''Cormm.mication Protocols for Ernh(:dded Systems"' as in appears in the 

Novembt~r 1994 issue of Embedded 5'.v~terns Prog_rarnming;. This is voiurne 7, issue 11 ofthis 

puhEcation. 

4.. The stamp on the back cover of the November 1994 issue of E~mbedded ,~F;t&-tns 

Prograrnming reads '°OCT 28 1994," It is the regular practice ofthe lv1ilton S. Eist!Iihov<'er 

Library to stamp periodicals with the date the periodical is added to the library's catalog. Once a 

periodical is in the library's catalog, it is made availabk in the lihrnry tbr \.'lt"'.ving by any visitor 
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Cnmm·u•••·icati•on 

E11b1t1deds1,-. 
There's IDore .. t•· connecting .mUltijtllil 
than just stringing \Vires or caole. 'Ktll 111111: 

choice o.f neh¥Ork protocol, Iu··particR~il,,11· 

determine systern performance. \ 1111111 

·. · .·. · · · · · · · · · · · · · ·· he p11:,t t~w years have 

. ~een a gi\•18h:ig i:retW l-O 

)·t···1 .. n·~.-.·.·. l.·.) •. J·a·•••.h.ca·•·. '·l···1··•)'.··'. jl·•.'.•.·.'.·.:.•.f •. C.~ru .• ••·:s ... • .. ¢·••. · .. t··•··l· J.;;."' e:rnb{:dded ekctnmfo:-. 
. . . . . con:ten1 of aUti)mohik~, 

d~v<1h}r5, huikliilg dhnute control i;ys• 
teems, jet airc:nrft engiRcs, at1d an,,-w tra
clhij,)J:laHy dectr(1-,1nech,1nki1.Hy con~ 
u~Mted $ystem:,;;. lil m<1ny Mrg;e systcr1iB, 
this increas1ng dectn:mici; ci:mtent is 
ace:()ttip,mitd by a prdiJ:;~nition of 8Uh• 

il)'f>titWi$ witJfs¢psUate CPUs. 
The inci-t~}iMt in the number of 

pmee.s~(fr$ W <I Mls.tem is orkt1·ddven 
by 1xw)putution and I!O g;rnw'lh. ln 
&1.11n;:: de:vdrip:tnen:t envitnm.1:1ents, the 
inwe,1se may i1ho be driven by a need 
ih t}\@ sy~f\:'m hitegratfon titH\kn~ 
among r,1:ultipk design gmup:s or to 
prm,'id.e sy~h:tn fkx.iNlity thr,Jugh 
"smmt scn:snrn" and '"smart .a:,:,tuators;'' 
Whtth:~v~r the reasons, once there ii; 
nmre than (me CPU in ,l system, ihere 
n:rust be some means of conmumica-

While s<:)tne Mgh-end em.bedded 
systeins conirntmicah: over ,l VME 
backp1ane or similar anai1~;en1e11t, the 
tTril:redded Bystems we 're working on 
-u:se physic,\Hy d.istfihuied CPUs 
involving_ some. sort of kx::a.l are1:1 net
work (LA.N), aJro called .:i. ,11u1Hp1exed 
1!ehvork or a C\)mmunieation hus. At 
Hlo;, Jte~u-l nf the LAN if th\:' rn~dfai 

tranm,_fur.JIII 
work 1tiedhut1, JJpiJtlg\' JifL:: 
or RF fr,x1uenqe; \[. 

ln tbii; mtid¢, WW@ii @t 
spe<iia! <l,)Ilski#1's{fiM@Wifi\h. 
real-tin1-:;, ~mtx>ti&cl.ilfa,%iMV.,. 
at ~evei-al m~~tia Ji.\il twim 

~:~;:,::d:tlll 
prnkllct}h, .•!X>llint\••l¼r~ ~IH ::::r 
pk accei;i; {TDM.JM!hMMff:' 
bus, binary U,1J!Jt{fr,r1ii It:, 
rnultiple ,lcce:Si:'i Nil#t@mtr::· 
tkm ( CSMAiC('); W.4. rn~ :('.: 

~j~s:=1-
;:;;n:~~;:;!!:]siff¾J11••1~:~ 
enabk. you to. sclH'l~l\\J(;::'.'.: 
your needi;, Whik riHfa{w.f[. 
foe!. fr\r all J:Hl!W@em rn:Mt 
CST\<fA/CA .. ot1ern·•.tl% k%h4\'.'.'❖• 

===• I:£~:i~.--
h,tk kireney, . ripera#imM ;L:· 
;:;1~:~:~tt1Jt1 fl(ttiblli!fi••111;,· 

Ekeau;;;~ cost li~niff illff 
bandwidth HVllBi:lM@ m iffil{) 

·····················••1•1•1~ 
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~ii\11~i~;l~l;!:!(~:Y• ~:s::;;~!i:: 
)Mi~iikM very ln,prn:tai1t 
]W'll~:#!b:n:s.we:.1mve.sttHlioed a:re 
.'.:M(@t## PW a ]Wtd,;vnim,i1t!;l 
3fawjJgijif lJlC:Stillges, So,. an obvi'" 
]l\\iMfWFW•M•fo•t;.1duce o:vt-:_th,;~ad 
:'.;!mi~ !Pi#1es..'>agc Jiackaging and 

1152:!~~= 
\r,~~ iri~~~g~ O:\iethe,:itl has been 
Ji@ @ ffe~wh as. p()S§!tik, medfa:. 
·:·:=::;: M@=fabi:.Ltniist Nr t;::!dtt(:~d .. For 
\IH ~% tl'i:fa i:s anx:m'l:{)!bl:mff by 

:\l\li!Yi!ti~~::~~:•tqu~~:1:~widfh 
\~i¾1&\fo:tfotiHving ,.•oHi~kin c!Jn, 
% it{!#'~ 'Wt,rnh.'<lS~~ bdrnd,x j,; 

11:~111~1,~i\~;!t;~i~~;!~1
~i~l s;::;: 

•:1rnt1mm~t~{fapk, .. cr:HvtAiCD (often 
:::Jm M%WM*iml l,ANi) b hfghiy 
Bi{J0tmrt,t traftk hut gives poor 

:;\\~l1~~:,:,~tr:~:;:'1!:~:;n:~1~e:1:!: 
.imit1i;·· 
11\iMmrntY, or t1xe abitity to tJfon~ 
·•:J @ilfflhf<>'$~ response th:n~, fo 
it.Mii@ :!h:f mt~i.Hi11K the rea!Hlme 
:%11Mi\l;~@f@,my e~ibedtkd wntr•t 
:,·~iw@rf9·••A.•·•pti:m<itiz~itintl C'4iWhiH
'Mi4WMh' }b;:;h.tded in ~ystem:s to 
i\1~f~f }~~~ttttHt1aCJt of n:~~>~$ageK tbt 
·J%jj\WM Mtk$ 1>ueh a," ·• excq:rtfotn 
.:::::M~i i4 mgh,~id foop ('.(lnlWt 
JWt\@ {@ be ,~ssigned ¾y ,mde 
'.:'.:'.:'.filMi#fo~½,.¾ige.type, Adcl1ti(,m1}ly, 

i/il:[:'.:'.i: ~:'.@;\~[ iMW!Wl)J)Nt hx'.aJ Qr gfoh;tl 
m* rn:::c: 1@~irnf@Cl:iuri_hm,'lK lit 1oeaJ pnori!l• 

:~nm[:~;,,. ,l~lli~l[~ ~f u;~:f<\~)',~!, :'1!dfa a.s,ce:s,:s 

t( •• ¾'thrntn·•··•.•·'•.'.··•.l··•.J··•··t·.··•'·••.'·h······.h.,.Hl.--.·. c;lx;lt).k for many !Wt!Jt. ~%Tut@@m••imrl:lcMirn;~; I. 11!"r~- ,.,. robu~ 

qpieilly 

important, 
efflcie.ncy•··s11,1111 
b1••·•eva111111••••·l1r 
b1tt1••••1iglll 1n«1•• 
beaq blfflil; 

operatkm ,mder e:ttn.cme <:ond:itit)Jiit 
We caH •a• protix:,ni robust if lt c:@ 
ll\tkkly deteN iinclteti:itet front etrott 
(dup!k«te ot Jor,ttt,kens,Jpf i.IJs.aii1pkl, 
.~dded l1t~Jes, and.dd@td m:xl:ek .fa 
-~rn1,;e systcmt, it's 11,:J;t)o,i,~li{ 1:..1 @M½r 
ly t@ovt:r from il te$el or pow% giW.::$ 
fuat Tott&; a restart oftJfo ndW@·'k 

Vurietl 9p¢i:a.Hlig er,j,'li:tihn:rer.t~ nmy 
<lki:¥/~ us@µf j ltlt(lli at;;<t} 1wwm:(1t 
that h ttexlbfo l# i>lJtil?Wtll'l_g Mtn~iNt 
lM<lfa. and tni\ed Wpb\(Jgifa{lNW@M 
of a syswin may reqMtw M,pri@Nf 
fiber i:n twisy etwh:i:Ht?nertts{ ,fhUe 
other pm:tiN,s ca;i1 i<iJerate hWi0cos:t 
h~'iSit~d pair <;.virell in bt,uigivenvimn• 
:o,m1ts, A h¾s t1)pt1k1gy may be <,pti
m,im for wirts, but u ring o:r star wpol. 
i:1gy may lx: nee<1e<l fht fiber .. 

A vltat consJderntmn is the ,,,,.,,.~. ,,,= 

ni:ide. 1n Hdt art:idi;\ tht 1n<lfi::t !Jf 
medfa access discm,sl:nn 
from ve1y simple t<l c-.omp}e,',\ 

tron~, these pmt»cots @e ri0rn1 c:s:mct,· 
diites. l:kw<-'ev:~J, for mx}'-'":n:1r' ,rrm1 
lions, J'.f)i'.lft advanc(:,;1 rm)tfKiO>Mt pri)~ • 

vide a st:r(1n,__ger fzmnJati<m .. 1n geneta1, 
cost~ are d$cnx1shr~: over time due ki. 
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1-1 Commu1:1ic8ffl>o Pl'ffl'OCOls 

I I 
·I·· .. I I I 
•·.111 

I I I '~.1 I 

;: : 

I I I 
I 
I 

advsnce,;; in IC m,~m1facti;irtng tix:hnnJ
ogy and t¾e focn;;,isfng: M,'ftlfaijlfa}' Qf 
1)ff,il:H>s1wlf pn)tocok. Cbh~c<~uen.tly, 
Viti enviswn. a<lvm,ced c.::1,;,tc.;:ff~<.'.tive 
prntocoh ns~~d: in ini,my trnh~d<kd 
app!icati{}BK~ 

MED~ ACCESS PROTIJCOLS 

N o-..v that we have u fod for the 
'.ss:ie~ in t~t:l b;~dd(l(~ mctwi:wk~, 
1en, exam.me vanous corn

mmtly avaihhk me<lfa ;;Wcess prot~)" 
co1i,, \Vhik many variations a11d c~"i,ll· 
bh1,itirn1$ an: possihk, we'll tlif¾,11ss 
thi~ plain ,,/er;;ions ,~reach pr<JtOC<)L 

fkfoi:e l>\Ns: be;:-:an:w popular, con
ncctlon•<lri;::ntcd pwk;rnfa were heavi
ly u:-;td to cmmect remote tennJnafa to 
tn,:ri:n:6·aJ11:~s~ '"fh~·~<: pl\)1{)ti)l& s~~ppotJ. 

(ff\!.)' i'>V(? rwdes: per phys:ka.l 1tu.i,i1#fa-
.sion n:h~~Huin and ,i.11:: tY:i'#41mt ¢:di,. 
n.ei::.t€tl vhi modem witfo.i,eriaf Jines, 
Fig1m~ l shows all ¢~,jhple df}(f(r~tt» 
pr,1ce,;;:sm· nenvtifk m,1ngJhi~4m1t(W(JL 
C,)n:imunication hetweth••·••ni:.ideS•· ·•n,)t 
physically C<mnec:tN1 .. n@ttl.ms.•int1Jtt1:1k 
lt,J11smi:ssk1w, thnn.tgh ii,tt~mNdiate 
ntld.<~£:. ~I'h,~~{~ ptfHncols are:. diten:n.Sn:h~::
tk: h!t:W€rn dire<.'.tly c,mIK!ded DJ)des. 
f\Jr in.direcHy Ci)IB1et:ted n,)de~\, l,att·ncy 
can be bjgh .. 

For an ernbed,kd sys{e1:n with nii:id« 

e~t com1mii1icfation req,i:ir$me:nts, this 
r,right be a co:st-dfr<.fi\,({ 1-irt'itl-Jc<il 
(read:ily wt1llahk han:lwa;e am:l ~ot1:, 
v..✓ar.e fam:i mature kd,;11olt>gy), Jk"\t 
den);;inding a:pplk:itfo:i:rn,. ;1odes that 
h<lndfo a fot 1)1' pass-th.t,'>ugh trnffic can 
Jx,come ::;wa:m.pNl, pn:\hibihi1g use. •>f 
!(;wscni;t nodes in a large syste1n, 
${mt,~tirn~~"', this ty1ie (;f pto\i::it•lis 
eomNne<l whh a m:0re co:mpkx mm-
1:.nvnica.timi s.ysteffl trJ pn:ivide back, 
wurd comp;:i.tihHHy to (,lder sy~t$ms or 
fie) aifow s:impk remote rtlode:m atc.ess 
to the syst<::,n ($UdL «s HAOls::iJ Thfa: 
type of prnhx:tii ui;ed by the X-25 
iwb1k neh'<'<li'k sti~11<hitd fn~~tW\:<i:k $!:,l's 

vkN, z,ffo.red by tekp!mne cmnpa..'lks) 
aHd. UlM's syste,n ndwork ,ttchifot, 
t"tll'C (SNl.\.)) 

PoJHrig is <me ,,f the more popuhi:r 
fff,>ti)@ls for en-i:bcdded .s:ystems 
lui.-::,rnse of its sirnp1k:hy an@de1em~i--

nacy, Jn thfa protrnxtl, ,1 centrally 
as1>:i@twd t!la::.kr periodk,,illy sends ~1 

i>oHl-ng me!lsage to the sbve nodes, 
giving them exphcil permissk\ri to 
tra11~mit rm lhe ut.·:hvt}:tk 

.Fig1.ire 2 shows the polhng qrder 
(dotiiirl iines) Qf a si1nple thur~rli)ti<:'. 
bu5 network. The ti'.«tjority nf tlle pm
t-0oot software h sti::ired in fue master 
a:ndthe ctin:tm1wkath::1si ·work of.sla\'ce 
nod.es is minirnal (there fort\ tlm ndc 
work cnsis tend to bf snm.lkr). Thfa 
pmtocot is ideal for a. cemtrnlized data
acq:1.1is:ithm system wfo:re petr--to-peer 
c,)mmti.nkatlon and globs:11 prl<Jdti:z:11-
tion are no\ requfred.JL::iwever, thi: sin~ 
~fo--tmint..-{if~faHure fn:m.1 the master 
node (or the cost of irmtaHing :redun
dant rn,t.°'<'ier h~n:l\vare) is often u:rn1c
utpta"bl\~, Adcli.!irmaHy, the !)(}Ufog 
ptoce;-,s • C•:',\$µme..'> <:nnskkrn:ble hand~ 

rei,!t,cJ.t{irn~,s of nt\twnrk load (poor 

Sfl• ~B~l)jD .$fS~~ P$008MffiilHG NOVEMBER 1994 
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• Communication Protocols 

due to efaniuation ofindfrid:im11wWng 
n,essa,ge$, Co:;:_ts for shrve nodes ~we 
greater wi.th TDMA than With pZilling, 
beeau.se eu~h $bve node miJst b~-ve Jt 

sts:ibk time ba~e to n1easure s:lkes, Aii 
additional wtakniis for lDMA is the 
rt<)ed for fixed~kng,th mess,1ge8 to fit 
into tkne slices. In some TDMA varla
iions, n:nused sHces mt tnmrafod by 
tacit agn.o,ement among nodes. Timc
ba,-,ed protocoh have been fXlpufar in 
aerospace appfo::atitm~. For cxmrtplc, 
digita1 ,rntom)mtnis te:n:ninal acciss 
conmumicatimv, ff>ATAC) is being 
m;e<l by NASA and Boeing. 

li1 a token ring nctv,,ork, the nodes 
arc Ci,.)tmected in a ring-like stmcture 
using pnin!-to--point 1hJ;:s as shown in 
Figure 4. A s~cial k,ken signsJ is 
pa&&cd frorn node to nnde around the 
ring, Wbc-n a node bas 5i'.lmel:hing to 
selld, it stc;)ps the t(ik.cen. rircu!a6on, 
sends its n,essage a11 the way ,1round 
the ring, imd passes the n1ken on, Since 
,vornt•cuse token waiting time ea.n eas:, 
ily be z;aJrnlakd, this pn.,tocoJ is deter
minfatic, Under Ught traffic, token :ring 
hus nmclerate token passing 1Jverhea:<i, 
l'1o-wever, the pt1)imc;)! priwitks ef:fi, 
cient thn:nlghput under heavy traffic 
(,ond:ilions &inee idle ,nken passing is 
minimized, 

A frt~qm~iit impkn1cn!ation 1,;1rntegy 
is to have a one-hit delay at ead1 JB)dK 

so u token can visit all nodes in N+T 
bil times, 1.vhe:re N it 1he number nf 
nodei:i and Tis t'ne m.n:nber of bits in the 
token, Glohai pdoritization is accom-• 
plis.h{~d by altering the priority field of 
1fa> !.)ken .~ it vhils the wxk:s, 'Hiis 
fid4 emrb!e:s o,Jiy the n~ides \Vith a 
high prihdWJQ send mess,rg,:r; on foe 
rietwm:k, fnit:hHlt1ttion ,,f the tokeii 
niess:~ige alrddtl~@iwr of aeddentgll y 
duphealed ,:ic JoM fokens t{<lds eom~ 
phtx.ity a.nd em,i to the PHJtQC<JL 

A .hm(k h1 the eibfo o:r a :foiled 1mde 
disabli:ng the en:tire network fa a corn
moIJ com;ern fbr many rn~ers. 
Consequently\ node hJ1)2:~s hardware 
and dual rings use used to address this 
c1)necm at additkmal. cnst, Bc:c,1m,e ihe 
ring c,)tu1ectitJn:s themselves are point~ 
to-,po:hli, it ls -;,v;;,11 su:i,ed .for fiber 

i::,ptks. So, many LA:.¾ls and wide area 
!l('.twi)tk".> (WANs) are 1rto9ing to tbis 
type of protocoL For example, fiber 
distribu:ted data interface (FDDU i;;ses 
dual crn1nter--rnt,:1ting rtngs to ,w:hkw 
higlwr reHabHity than bus or sta:r 
topo kigk~. 

TOKEN BUS 

T he operation of a ttikcn bus fa 
very similar to a token ,iwJ·----u 
token is p,issed from ra:xt~ in 

node :b a vi.rt;ml ring as in Figure 5. 
The holder (,f tbe token ha.s llie aec~s,~ 
m the network Like token ring, mken 
bus works well llf!der heavy tr;:i.ffic 
with a high degn::e of d1~te.rmiwKy .. 
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Communication Protocols 

deleted fron, the network. Bi~cmrne 
lms-hke topologk:1, are wdl suited for 
tn,mu!~wturing plants., n.-Hmufocturing 
mi!cnnution protocol (MAP) adopted 
this prot(KOL .A.dditio.tially, aw1ehed 
resnuree computer network (f\RCnetl 
uS:ei:i this prottKo1 for LAN connecti vi
ty and p:r,!C{'.SS control. A.dapti.ve 
Network1,' PLC-192 power line carrkr 
chip us,Ii> a hybrid t1)M:n bu::; pw,oc(il: 
under Ught trafr1<\ imdes dynamically 
ji..1in and k::tve from the logical dng····· 
under heavy tn1ffic, ll.ll nodes join the 
ring to nwiniain. :,tability, 

ln hini:iiry coun:tdm.vn, al;;ci k110wn as 
the bit domiruince protocol; all nodes 
,.<;;;sit for an idk d11Hll1el before lrnns
n.11Hi:ng a me@age, Competing nodes 
(trnn~mittiJ1g t!inlultantmrn,1y) rnsi;.;lv,~ 
s:m:itentkm by hmadcasfrng a sig.nal 
based 1.m !.heir unique node identifku
tion value. The trnm,mission nwd.inm 
must h.uve the charncteristk thut one 
Vll1ue (s,ty\ ,1 "1.").·i:iverdd.~~s the oppo~ 
site vulue (u ''O') During tMs trans
inis:sio:n, ll node dt:<1cpi, Nit of the cnm-
1xmtkin i.f it detect;; u dmninm1t sigm1.l 
opp(tSit(~ to itiJ Qwn, a• shown in hgun.~ 
6. Thus, if a 'T' i:iignlll fa dominant, the 
highes.t n11.n:i.bered tnmt!mitl:ing node 
W'i,ls the competition and gains owner~ 
ship of the d1,nmd .. 

Global pd,:,,:itizatiN1 can be 
udrieved by arbitrating over message 
JD vi~lner; rniher than the m:ide IDs. 
Since the arbitration is pmt of the mes
!l,i.ge, this prokx.:(>J h.is good through.put 
and high effkien.cy. Ad.dhionaHy, ihe 
pwt=1)rd i.s mor~ wbtist be('.au:;e node 
C<mfigurntkm (tmtrnmisskm. order) ii> 
nd requir~d, and ina<i::live nodes are 
igtKircd. Ho,veve:r, since aH me1;~1g,~s 
ure priorit:lzeti, there fa no s:hnpk way 
to guarantee <:'.q\MHY foir acce3s mmmg 
au nodes under 11eavHy loaded 1:xmdi• 
tions. Als,,, srnne H1inrm=i:i,-.,sd1m tech• 
nlqm.ts (§uch M cnrre:nHmide. tn:u,;;~ 
former coupling ;;:.ornmonly used in 
hit.;tHWit!{'. .em,irm,ments) aren't cvm
patihk with the bit dom:inmme requirn
!:iltl1L Using. thb protocQI, Boscl1 
1.kvekiped the w:ntmHer. area net\'-v'<.)tk 
(CA,N) Sf\(Wil'itnti(m for ,mtomvtive 
U!):plkatkmt>,~ Society of 

.Aui(nxmtive Rnginems Matidard :SAE 
J-1850 also use::: this protoeoL 

CARRIER SENSE MULTIPLE ACCESS 

C a.r:rie·r. se11se n:.n.,Hip·h···:·. a.Ix:.es.s 
with col !iskm detec"iion 
(CSMA/CD) has b~en widely 

r~~searehed with a larg{: tmrnher <,fpuh• 
Hshed variations, in the ;.;impki>t c.ase, 
a node w;~tl:s.fo:r the rwtwotk to go i.clle 
before tr,msrnis;;i,>n (a:.s in b:in.ary 
emmklow:n). if nruiiip1e stuti.ons trnns
mii alm.o:st slnrnltimeom,ly ("within a 
m,md-trip trnnsmisskin dihq on the 
iteh:vork), the m~::;;<::ag.<is enHide, as ln 
Figure '7 .. The nodes must detect· this 
co1h~irni. and resQl9e it by ,v,iiting for a 
rnndmn time before retrying, 

Th,~ key ,i<lv,mt,i.fw h> thfa pwtocd ii> 
thut; in pi:hJei}>k, i:t m:ipportsan un!lm~ 
ile<l J:imn~=r of nt~lt~s lhw: rlon't rei:fuire 
i>'W~llfocat~d sl:ot;;;: nr inclnsion in tokei1 

54 £M8£00ill SYfflMS MOOIWMIIING NOVEMBER t994 
Exhibit 1218 09/12 

passing activities, 
nodes to enter m:\d 

,werhemi i::i 
i>rnhahHity 
Coni;equently, 
(i,itermtn,Ky 
F,Jrtlmr:u-:mre, tWiectiti~• 

wiring i1,m;; am 
ty, wlfo,10~1 
all. The l"'l:-'<"'·"·' 

protocol. 
Ma,.'1y hybrid 

light trn:ffic 
·with the 
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••••• 

Comm.unication Rrotocols 

l<ik'(1l}-btised pnit(H.,oh. The resulting; 
pnrtrn.,,)ls care often caJfod carder sense 
nrtdtlplc access with fQ!tision avoid,... 
an;:,c (CSMAfC,,\). . As in CSMA/CD, 
nodes frn:nsu~if ~{t¢:t .:ktcdlng Ml idfo 
di;:1nn:el. Hnwivet, lf twt1 t.,r nii;:,re. st.i
tkms nJllide, a: jan1 signal is sento:n the 
netwntkto tMtify all rmdes of cMlislrni, 
t';fnchttinize clocks, and start c!."in
kntio:n time slots, Eac:h contention 
time sklt, tyµkally jti3l: ;)ver;:. network 
rrnm.dArip propagation dday time, is 
,isslgnecl lD ,:1. ptittkubr statit11L Eiid1 

i,tatkm fa, uHow:cd to initiate trnt1&n1is~ 
shm. dm·i11g its ci;imenJfo!l slot Fi.gi;ins $ 
sh<rws :a slot wogre:s:sfo11 :for a lhree 
rn::ide nt'.t:.vork In thii, i;!xan,ple, tram,~ 
mitters 2 · and 3 co.Hide Md inlti11t:) a 
jan:l, C•iitt!nt:km slots foHow the jmn 
frigrrnL Sinc,e pnx,essrir l has n,)ihlng 
w :send, i,M.J gQts idk, Tra:n3n1i!ter 2 
starts. sending its·t,K:i:<~lgt}·i;lwing·.:sivt2. 
Other stations &~tec,t the mcmmge, and 
$tt,p H,~ sktlpn:igtt&"iii:\Ji, 

Aftet the end of flt: l11etimge; aH 
nodei, hdtia:H:: new: tfoMJi1ti\ni · ('lfofa. 
Ho'\.vevtti lo• ensure .. foinit/iis .. and.•deter•· 
mimicy, lhe. stots are rotated (d,m,ge 
rwsltfon,;) Mler eadi tn1n~;nis~.i.(H1 . 
.. MJitimrnlly, the priority !ilots (pshJts) 
c,m precede each s:lN pmgtess:hrn to 
:c<UfllX)1i gfobaJ prioritization fi,r hifh" 
prloi:ity Iitesstiges; The netwi:xk returns 
to ,:m idk state when all the ::lkiti, g;) 
l.1im1;ed. 

The contentkin sfoti, :il.1 C&MAJCA 
:pnmwd heip a11uid .,~otHskms. In g~n
ernl, there ,{N two d.istind V,t:riiiti,n\s i;\f 
CSMA/CAprotncds, If the nmnhcr of 
slnts eqii,lls thsc: nurnber QfstM:ioJis, the 
prntowl is called reM~i:vatkm: CSM.A 
(RC:S:iVtA)> The RCSl"<tA vuriutk:,n 
·•,V()rks effide:nt!f un.de:r an· traffic crm~ 
di.tio:n:&,t kfowevc:l\ &.~a.use of the one~ 
to•m):e n::1ati,)n ,>fHw n0<k to the (}k,t, 
RC:M,,fA . is n.Qt µrm~tic!:::l for a .netwi,rk 
'vtllh .;1 l,Ht@rwmktt (;f'p,w:le~, Jn,moth~ 
er vadatt(i& the Hilimbehdr s1M~ fa lfa:,t 
tbi>n the• Mfon~t••••µf • iJMl{ins,•••ifa!••••tlte 
sJnt· ,,,-,s@t\hie:µW·· %re•• rnNMmlf ••WU¼WM 
ed to .inlnimi,fo e&Hii,frrns Efoheib:n'a. 
1oe~1• ···<tp~r<iHu,i··•·n<'.i,~"1~ti•·•••(LQN).••••4~{ 
the latter .vm::i,ltfon. rind dyn"½foidll!f 
vades A11e . m,illhet of ~!N~ ba.soo rid 

exp~~Chtd J:r,:i:ffk pn~<hcti.ciu, 7 tfofrlrn 
CSJ\4A/CW, there are ways. to diminaH~ 
the tieitl. for colli:-;i1)n det@tkm lmnl• 
',vare, s,mh M :-lt11di:n§'. dnm:rny m:es» 
i,,iges that·• ijeep slots goiiJg in the 
,1bs,:mce rif i,d:WtirktrMffo, 

PROTOCOi.. fflAPEOffS 

W. . . . . . .. · ..•. :.i ... l~ .•. ) .. ~.--:. u.: .• /; .... ' ' ;·~. : .• ~.~.·.•·•·s·:·:l .•. 1.•.~l:.;.~.jl:! ... ~ ... 1: ... '.·.·•.i. :.::···1···.~ ... ~.:. •·.~. 
noted ckar d:ifforente:s, 

Table l. ~drfo11,,.dtt1, $Om~ oflhe. i;Om~ 

n1,.ih ttaits and our ai,~esstn:ent of their 
Mi#1gths ~ml W'e.al.ui:~s1est¼r emh~cl,... 
41WftiJHiin"~ ,ipirfo:.c:i;tiqi~s, Theiinp(ir,· 
'$\it poinfu ii, Wk¢ into Nn\side:rati,)<1 
\vhen evdm:tl:iti:g ,tlkrtltifivit at~; 
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$pezy;:l Product D$cv$clopnwn! ·with the 
DS:$6:ao oev~.l•pr:ti$ot sycstem 
Your.OS!li.iHtl •1r:~llit'!%•iil§.CMf$f;;~Q,. CMjOZ 
t<.~ypad sc~m;it;;J,'PCMp!A,CMHl4 wtth J.a~ 
85MB 11,,<'(J ;!fl>,,:;~, CM 100 f,VOA conimli;,rS, 
DMf.i40!l 124*, JOO llh;<; ~taMosltl!e'M Han 
,,ne!ooo,~ ~1th ~ld~rnm powwwippiy; 3 5' 
fi1,Rp~',. K"'J'l',(,.,;<;},.l<"'yimct,1l"l5DJ1:>m*J?l} 

t\iJtJrci, Bi$!ilt;t:?,f!B.W% $iGNfVMATW'', 
M~H)QS, S$0WflW<i~ & ;!ijlin~~.fqr j,KJ 

titsn. 
for i:nor~ iJ.,:fotnJatiiiri. (}ti fo;r l>t:}J(l4 a,id 

lSf, l'w, pttidfa:ts,C;stltiili,i$ 

l{Jfc.;:./1 n<-Jl~~g}1Ji J{~~5;:earch <7~~i:"i.lt:rt~ 

()ftt):tftti~ /:itt t1 tt{;?i\>ti\~\ff r~h1?#f ~wthf:
il~-otu(~~f•:i~t#{l.·:;*~-'t1~?t~tiltt~t JJ:i'Ott~~t~~),~~: }br 
tlistr/t}#likl/ ·.·:ftttbf~i¥h?{i $Y:*t<=~#i~\ Hrt 
ltohli a JJS • fn d(~:lrk,,t ,{nghw,~ring 

fmM·•th!;'. •• lhdret:~/t:F tfCwtt1te,>kiit .(!Rri 
an .]1;:tfl · itt f!:ftfftifi!! ~?ZtfirJaer~iirg- ./YrJtf:l 
(Jr>rnt'.ll tfot:?#r:;;i.i'.F in. fotk, flt 
c.a?J i:i:iniat:t~ut e!ecit·ortii~ai/}1 a.t 
(~1!:t~~i{t{ti~t~::~itt-::rAJ:ii~:. 

i1. printipaL 
al UnU,,irl 

1'i3d,#o1ogiei Rdsi,ardi Ile 
<:i,.:n.-.;mt{v tli:isigm. an.el 1:!w:thi<dfs ard#, 
tecuwes a.nd 
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SYSTEM AND METHOD OF 
COMMUNICATION USING AT LEAST TWO 

MODULATION METHODS 

CROSS REFERENCE TO RELATED 
APPLICATION 

This application is a continuation of U.S. application Ser. 
No. 12/543,910 filed on Aug. 19, 2009, which is a continua
tion of U.S. application Ser. No. 11/774,803, filed on Jul. 9, 
2007, which is a continuation of U.S. application Ser. No. 
10/412,878, filed Apr. 14, 2003, which is a continuation-in
part of U.S. application Ser. No. 09/205,205, filed Dec. 4, 
1998, and which claims priority to and the benefit of the filing 
date of U.S. Provisional Application No. 60/067,562, filed 
Dec. 5, 1997, each of which is incorporated by reference 
herein. 

TECHNICAL FIELD 

The present invention relates generally to the fields of data 
communications and modulator/ demodulators (modems), 
and, more particularly, to a data communications system in 
which a plurality of modulation methods are used to facilitate 
communication among a plurality of modem types. 

BACKGROUND 

2 
Thus, communication systems comprised of both high per

formance and low or moderate performance applications can 
be very cost inefficient to construct. For example, some appli
cations ( e.g., internet access) require high performance 

5 modulation, such as quadrature amplitude modulation 
(QAM), carrier amplitude and phase (CAP) modulation, or 
discrete multitone (DMT) modulation, while other applica
tions ( e.g., power monitoring and control) require only mod
est data rates and therefore a low performance modulation 

10 method. All users in the system will generally have to be 
equipped with a high performance modem to ensure modu
lation compatibility. These state of the art modems are then 
run at their lowest data rates for those applications that require 
relatively low data throughput performance. The replacement 

15 of inexpensive modems with much more expensive state of 
the art devices due to modulation compatibility imposes a 
substantial cost that is unnecessary in terms of the service and 
performance to be delivered to the end user. 

Accordingly, what is sought, and what is not believed to be 
20 provided by the prior art, is a system and method of commu

nication in which multiple modulation methods are used to 
facilitate communication among a plurality of modems in a 
network, which have heretofore been incompatible. 

25 SUMMARY 

In existing data communications systems, a transmitter and 
receiver modem pair can successfully communicate only 30 

when the modems are compatible at the physical layer. That 

The present invention disclosed herein includes methods 
and systems for communication of data according to a com
munications method in which a master transceiver commu
nicates with one or more slave transceivers according to a 
master/slave relationship. Communication from the one or 
more slave transceivers may be in response to a communica-is, the modems must use compatible modulation methods. 

This requirement is generally true regardless of the network 
topology. For example, point- to-point, dial-up modems oper-
ate in either the industry standard V.34 mode or the industry 35 

standard V.22 mode. Similarly, in a multipoint architecture, 
all modems operate, for example, in the industry standard 
V.27bis mode. While the modems may be capable of using 
several different modulation methods, a single common 
modulation is negotiated at the beginning of a data session to 40 

be used throughout the duration of the session. Should it 
become necessary to change modulation methods, the exist
ing data session is torn down, and a new session is negotiated 
using the new modulation method. Clearly, tearing down an 
existing data session causes a significant disruption in com- 45 

munication between the two modems. 

tion from the master to at least one of the one or more slave 
transceivers. Example communication methods may include 
transmitting at least a first message, which may be low data 
rate message, of a plurality of data messages. The plurality of 
data messages may be transmitted over a communication 
medium from the master transceiver to the one or more slave 
transceivers. The first message may include first information, 
and the first information may be modulated according to a 
first modulation method. The first message may include sec-
ond information. The second information may be modulated 
according to the first modulation method. The second infor
mation may comprise lower data rate data, for example low 
data rate application data. The first message may include first 
message address data that may be indicative of an identity of 
one of the one or more slave transceivers as an intended 
destination of the second information. Example communica
tion methods may include transmitting a second message, 

As discussed in the foregoing, communication between 
modems is generally unsuccessful unless a common modu
lation method is used. In a point-to-point network architec
ture, if a modem attempts to establish a communication ses
sion with an incompatible modem, one or both of the modems 
will make several attempts to establish the communication 
link until giving up after a timeout period has expired or the 
maximum number of retry attempts has been reached. Essen
tially, communication on the link is impossible without 
replacing one of the modems such that the resulting modem 
pair uses a common modulation method. 

50 which may be a high data rate message, of the plurality of data 
messages. The second message may comprise third informa
tion ( e.g., first information of the second message/high data 
rate message), and the third information may be modulated 
according to the first modulation method. The third informa-

55 tion may be indicative of an impending change in modulation 
to a second modulation method for transmission of fourth 

In a multipoint architecture, a single central, or "master," 
modem communicates with two or more tributary or "trib" 
modems using a single modulation method. If one or more of 60 

the trib modems are not compatible with the modulation 
method used by the master, those tribs will be unable to 
receive communications from the master. Moreover, repeated 
attempts by the master to communicate with the incompatible 
trib(s) will disturb communications with compatible trib(s) 65 

due to time wasted in making the futile communication 
attempts. 

information (e.g., second information of the second message/ 
high data rate message). The second message may comprise 
the fourth information, and the fourth information may be 
transmitted after transitioning from the first modulation 
method to the second modulation method. The fourth infor
mation may be modulated according to the second modula
tion method. The second modulation method may be of a 
different type than the first modulation method. The fourth 
information may comprise higher data rate data, for example 
Internet access application data. The fourth information may 
be intended for a single slave transceiver of the one or more 
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slave transceivers. The higher data rate data may be transmit
ted at a higher data rate than the low data rate application data. 
The second message may indicate an identity of the single 
slave transceiver as being an intended destination of the 
fourth information using second message address data 5 

included in the second message. 

tion medium 28. Note that all tribs 26-26 are identical in that 
they share a common modulation method with the master 
transceiver 24. Thus, before any communication can begin in 
multipoint system 22, the master transceiver and the tribs 
26-26 must agree on a common modulation method. If a 
common modulation method is found, the master transceiver 
24 and a single trib 26 will then exchange sequences of 
signals that are particular subsets of all signals that can be 
communicated via the agreed upon common modulation 
method. These sequences are commonly referred to as train
ing signals and can be used for the following purposes: 1) to 

The present invention has many advantages, a few of which 
are delineated hereafter as merely examples. 

One advantage of the present invention is that it provides to 
the use of a plurality of modem modulation methods on the 10 

same communication medium. 
Another advantage of the present invention is that a master 

transceiver can communicate seamlessly with tributary trans
ceivers or modems using incompatible modulation methods. 

Other features and advantages of the present invention will 15 

become apparent to one with skill in the art upon examination 

confirm that the common modulation method is available, 2) 
to establish received signal level compensation, 3) to estab
lish time recovery and/or carrier recovery, 4) to permit chan
nel equalization and/or echo cancellation, 5) to exchange 
parameters for optimizing performance and/or to select 
optional features, and 6) to confirm agreement with regard to 
the foregoing purposes prior to entering into data communi
cation mode between the users. In a multipoint system, the 

of the following drawings and detailed description. It is 
intended that all such additional features and advantages be 
included herein within the scope of the present invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention can be better understood with refer
ence to the following drawings. The components and repre
sentations in the drawings are not necessarily to scale, empha
sis instead being placed upon clearly illustrating the 
principles of the present invention. Moreover, in the draw
ings, like reference numerals designate corresponding parts 
throughout the several views. 

FIG. 1 is a block diagram of a prior art multipoint commu
nication system including a master transceiver and a plurality 
of tributary transceivers; 

FIG. 2 is a ladder diagram illustrating the operation of the 
multipoint communication system of FIG. 1; 

FIG. 3 is a block diagram of a master transceiver and 
tributary transceiver for use in the multipoint communication 
system of FIG. 1 in accordance with the principles of the 
present invention; 

FIG. 4 is a block diagram of a multipoint communication 
system including the master transceiver and a plurality of 
tributary transceivers of the type illustrated in FIG. 3; 

FIG. 5 is a ladder diagram illustrating the operation of the 
multipoint communication system of FIG. 4; 

FIG. 6 is a state diagram for a tributary transceiver of FIGS. 
3-5 using a secondary modulation method in accordance with 
the principles of the present invention; 

FIG. 7 is a state diagram for a tributary transceiver of FIGS. 
3-5 using a primary modulation method in accordance with 
the principles of the present invention; and 

FIG. 8 is a signal diagram for an exemplary transmission 
according to an embodiment. 

DETAILED DESCRIPTION OF ILLUSTRATIVE 
EMBODIMENTS 

While the invention is susceptible to various modifications 
and alternative forms, a specific embodiment thereofis shown 
by way of example in the drawings and will herein be 
described in detail. It should be understood, however, that 
there is no intent to limit the invention to the particular form 
disclosed, but on the contrary, the invention is to cover all 
modifications, equivalents, and alternatives falling within the 
spirit and scope of the invention as defined by the claims. 

With reference to FIG. 1, a prior art multipoint communi
cation system 22 is shown to comprise a master modem or 
transceiver 24, which communicates with a plurality of tribu
tary modems (tribs) or transceivers 26-26 over communica-

20 address of the trib with which the master is establishing 
communication is also transmitted during the training inter
val. At the end of a data session a communicating pair of 
modems will typically exchange a sequence of signals known 
as trailing signals for the purpose of reliably stopping the 

25 session and confirming that the session has been stopped. In a 
multipoint system, failure to detect the end of a session will 
delay or disrupt a subsequent session. 

Referring now to FIG. 2, an exemplary multipoint commu
nication session is illustrated through use of a ladder diagram. 

30 This system uses polled multipoint communication protocol. 
That is, a master controls the initiation ofits own transmission 
to the tribs and permits transmission from a trib only when 
that trib has been selected. At the beginning of the session, the 
master transceiver 24 establishes a common modulation as 

35 indicated by sequence 32 that is used by both the master 24 
and the tribs 26a, 26b for communication. Once the modula
tion scheme is established among the modems in the multi
point system, The master transceiver 24 transmits a training 
sequence 34 that includes the address of the trib that the 

40 master seeks to communicate with. In this case, the training 
sequence 34 includes the address oftrib 26a. As a result, trib 
26b ignores training sequence 34. After completion of the 
training sequence 34, master transceiver 24 transmits data 36 
to trib 26a followed by trailing sequence 38, which signifies 

45 the end of the communication session. Similarly, with refer
ence to FIG. 8, the sequence 170 illustrates a Type A modu
lation training signal, followed by a Type A modulation data 
signal. Note that trib 26b ignores data 36 and trailing 
sequence 38 as it was not requested for communication dur-

50 ing training sequence 34. 
At the end of trailing sequence 38, trib 26a transmits train

ing sequence 42 to initiate a communication session with 
master transceiver 24. Because master transceiver 24 selected 
trib 26a for communication as part of training sequence 34, 

55 trib 26a is the only modem that will return a transmission. 
Thus, trib 26a transmits data 44 destined for master trans
ceiver 24 followed by trailing sequence 46 to terminate the 
communication session. 

The foregoing procedure is repeated except master trans-
60 ceiver identifies trib 26b in training sequence 48. In this case, 

trib 26a ignores the training sequence 48 and the subsequent 
transmission of data 52 and trailing sequence 54 because it 
does not recognize its address in training sequence 48. Master 
transceiver 24 transmits data 52 to trib 26b followed by trail-

65 ing sequence 54 to terminate the communication session. 
Similarly, with reference to FIG. 8, sequence 172 illustrates a 
Type A modulation signal, with notification of a changes to 
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Types B, followed by a Types B modulation data signal. To 
send information back to master transceiver 24, trib 26b trans
mits training sequence 56 to establish a communication ses
sion. Master transceiver 24 is conditioned to expect data only 
from trib 26b because trib 26b was selected as part of training 5 

sequence 48. Trib 26b transmits data 58 to master transceiver 
24 terminated by trailing sequence 62. 

The foregoing discussion is based on a two-wire, half
duplex multipoint system. Nevertheless, it should be under
stood that the concept is equally applicable to four-wire sys- 10 

terns. 

6 
to one of those two modulation methods. The master trans
ceiver 64 communicates with trib 66 over communication 
medium 94. 

Referring now to FIG. 4, a multipoint communication sys
tem 100 is shown comprising a master transceiver 64 along 
with a plurality of tribs 66-66. In this example, two tribs 
66a-66a run a type A modulation method while one trib 66b 
runs a type B modulation method. The present invention 
permits a secondary or embedded modulation method (e.g., 
type B) to replace the standard modulation method ( e.g., type 
A) after an initial training sequence. This allows the master 
transceiver 64 to communicate seamlessly with tribs of vary
ing types. 

The operation of multipoint communication system 100 

Consider the circumstance in which master transceiver 24 
and trib 26b share a common modulation type A while trib 
26a uses a second modulation type B. When master trans
ceiver attempts to establish A as a common modulation dur
ing sequence 32, trib 26a will not be able to understand that 
communication. Moreover, trib 26a will not recognize its 
own address during training interval 34 and will therefore 
ignore data 36 and trailing sequence 38. Mastertransceiver24 
may time out waiting for a response from trib 26a because trib 
26a will never transmit training sequence 42, data 44, and 
trailing sequence 46 due to the failure oftrib 26a to recognize 
the communication request (training sequence 34) from mas
ter transceiver 24. Thus, if the tribs in a multipoint commu
nication system use a plurality of modulation methods, the 
overall communication efficiency will be disrupted as spe
cific tribs will be unable to decipher certain transmissions 
from the master transceiver and any unilateral transmission 
by a trib that has not been addressed by the master transceiver 
will violate the multipoint protocol. 

15 will be described hereafter with reference to the ladder dia
gram of FIG. 5 and the state diagrams of FIGS. 6 and 7. A 
communication session between the master transceiver 64 
and a type B trib 66b will be discussed first. A state diagram 
for a type B trib 66b is shown in FIG. 6. Type B trib 66b is 

20 initialized in state 102 in which type A modulation transmis
sions are ignored. In the present example, the primary modu
lation method is type A, thus, as shown in FIG. 5, master 
transceiver 64 establishes type A as the primary modulation in 
sequence 104. Note that because trib 66b responds only to 

25 type B modulation transmissions, only the type A tribs 66a-
66a are receptive to transmission sequence 104. 

To switch from type A modulation to type B modulation, 
master transceiver 64 transmits a training sequence 106 to 
type A tribs 66a in which these tribs are notified ofanimpend-

30 ing change to type B modulation. The switch to type B modu
lation could be limited according to a specific time interval or 
for the communication of a particular quantity of data. After 
notifying the type A tribs 66a of the change to type B modu
lation, master transceiver 64, using type B modulation, trans-

As discussed hereinbefore, however, it is desirable to 
design a multipoint communication system comprising tribs 
that use a plurality of modulation methods. For example, one 
moderately priced trib may be used to communicate at a 
relatively high data rate for some applications, such as Inter
net access, while another, lower priced, trib is used to com
municate at a lower data rate for other applications, such as 
power monitoring and control. The needs of these different 
applications cannot be efficiently met by a single modulation. 
While it is possible to use high performance tribs running 
state of the art modulation methods such as QAM, CAP, or 
DMT to implement both the high and low data rate applica
tions, significant cost savings can be achieved if lower cost 
tribs using low performance modulation methods are used to 45 

implement the lower data rate applications. 

35 mits data along with an address in sequence 108, which is 
destined for a particular type B trib 66b. In an example, 
embedded modulation permits a secondary modulation to 
replace the usual primary modulation for a user data segment 
located after a primary training sequence. For example, mas-

40 ter transceiver 64 may change to modulation Type B and may 
convey user information to type B trib 66b. The type B trib 
66b targeted by the master transceiver 64 will transition to 
state 112 as shown in FIG. 6 upon detecting its own address 
where it processes the data transmitted in sequence 108. 

After completing transmission sequence 108, master trans-
ceiver 64 transmits a trailing sequence 114 using type A 
modulation thus notifying all type A tribs 66a that type B 
modulation transmission is complete. If master transceiver 64 
has not transmitted a poll request to the type B trib 66b in 

50 sequence 108, then the type B trib 66b that was in communi
cation with the master transceiver 64 will return to state 102 

A block diagram of a master transceiver 64 in communi
cation with a trib 66 in accordance with the principles of the 
present invention is shown in FIG. 3. Master transceiver 64 
comprises a central processing unit (CPU) 68 in communica
tion with modulator 72, demodulator 74, and memory 76. 
Memory 76 holds software control program 78 and any data 
necessary for the operation of master transceiver 64. Control 
program 78 includes logic for implementing a plurality of 
modulation methods. For purposes of illustration, control 55 

program 78 can implement both a type A and a type B modu
lation through modulator 72 and demodulator 74. 

Trib 66 comprises CPU 82 in communication with modu
lator 84, demodulator 86, and memory 88. Memory 88, like
wise holds software control program 92 and any data neces- 60 

sary for the operation oftrib 66. Control programs 78 and 92, 
are executed by CPUs 68 and 82 and provide the control logic 
for the processes to be discussed herein. Control program 92 
includes logic for implementing a particular modulation 
method, which, for purposes of illustration, is called type X 65 

Inasmuch as master transceiver 64 is capable of running 
either a type A or a type B modulation method, type X refers 

after timing out based on the particular time interval defined 
for the type B modulation transmission or transfer of the 
particular quantity of data. Note that the trailing sequence 114 
is ineffective in establishing the termination of a communi
cation session between master transceiver 64 and a type B trib 
66b because the trailing sequence is transmitted using type A 
modulation. 

If, however, master transceiver 64 transmitted a poll 
request in sequence 108, then the type B trib 66b transitions to 
state 116 where it will transmit data, using type B modulation, 
to master transceiver 64 in sequence 118. After completion of 
this transmission, the type B trib 66b returns to state 102 
where type A transmissions are ignored. 

With reference to FIG. 5 and FIG. 7, a communication 
session between the master transceiver 64 and a type A trib 
66a will now be discussed. A state diagram for a type A trib 
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66a is shown in FIG. 7.A typeA trib 66a is initialized in state 
122 in which it awaits a type A modulation training sequence. 
If, however, master transceiver transmits a training sequence 

8 
otherwise processed in a suitable manner if necessary, and 
then stored in a computer memory. 

In concluding the detailed description, it should be noted 
that it will be obvious to those skilled in the art that many in which the type A tribs 66a-66a are notified of a change to 

type B modulation as indicated by sequence 106, then a 
transition is made to state 124 where all type B transmissions 
are ignored until a type A modulation trailing sequence ( e.g., 
sequence 114) is detected. Upon detecting the type A trailing 
sequence, a type A trib 66a returns to state 122 where it awaits 
a training sequence. 

5 variations and modifications can be made to the preferred 
embodiment without substantially departing from the prin
ciples of the present invention. All such variations and modi
fications are intended to be included herein within the scope 
of the present invention, as set forth in the following claims. 

1° Further, in the claims hereafter, the corresponding structures, 
materials, acts, and equivalents of all means or step plus 
function elements are intended to include any structure, mate
rial, or acts for performing the functions with other claimed 

To initiate a communication session with a type A trib 66a, 
master transceiver 64 transmits a training sequence 126 in 
which an address of a particular type A trib 66a is identified. 
The identified type A trib 66a recognizes its own address and 
transitions to state 128 to receive data from master transceiver 
64 as part of sequence 132. 

15 
elements as specifically claimed. 

After completing transmission sequence 132, which may 
include a user data segment transmitted using the usual pri
mary ( e.g., type A) modulation, master transceiver 64 trans
mits a trailing sequence 134 using type A modulation signi- 20 

fying the end of the current communication session. If master 
transceiver 64 has not transmitted a poll request to the type A 
trib 66a in sequence 132, then the type A trib 66a that was in 
communication with the master transceiver 64 will return to 
state 122 after receiving trailing sequence 134. 25 

If, however, master transceiver 64 transmitted a poll 
request in sequence 132, then the type A trib 66a transitions to 
state 136 after receiving trailing sequence 134 where it will 
transmit training sequence 138, followed by data sequence 
142, and terminated by trailing sequence 144 all using type A 30 

modulation. After completion of these transmissions, the type 
A trib 66a returns to state 122 to await the next type A 
modulation training sequence by master transceiver 64. 

The control programs 78 and 92 of the present invention 
can be implemented in hardware, software, firmware, or a 35 

combination thereofln the preferred embodiment(s ), the con
trol programs 78 and 92 are implemented in software or 
firmware that is stored in a memory and that is executed by a 
suitable instruction execution system. 

The control programs 78 and 92, which comprise an 40 

ordered listing of executable instructions for implementing 
logical functions, can be embodied in any computer-readable 
medium for use by or in connection with an instruction execu
tion system, apparatus, or device, such as a computer-based 
system, processor-containing system, or other system that 45 

can fetch the instructions from the instruction execution sys
tem, apparatus, or device and execute the instructions. In the 
context of this document, a "computer-readable medium" can 
be any means that can contain, store, communicate, propa
gate, or transport the program for use by or in connection with 50 

the instruction execution system, apparatus, or device. The 
computer readable medium can be, for example but not lim
ited to, an electronic, magnetic, optical, electromagnetic, 
infrared, or semiconductor system, apparatus, device, or 
propagation medium. More specific examples ( a nonexhaus- 55 

tive list) of the computer-readable medium would include the 
following: an electrical connection (electronic) having one or 
more wires, a portable computer diskette (magnetic), a ran
dom access memory (RAM) (magnetic), a read-only memory 
(ROM) (magnetic), an erasable programmable read-only 60 

memory (EPROM or Flash memory) (magnetic), an optical 
fiber ( optical), and a portable compact disc read-only memory 
(CDROM) (optical). Note that the computer-readable 
medium could even be paper or another suitable medium 
upon which the program is printed, as the program can be 65 

electronically captured, via for instance optical scanning of 
the paper or other medium, then compiled, interpreted or 

What is claimed: 
1. A master communication device configured to commu

nicate with one or more slave transceivers according to a 
master/slave relationship in which a slave communication 
from a slave device to the master communication device 
occurs in response to a master communication from the mas
ter communication device to the slave device, the master 
communication device comprising: 

a master transceiver configured to transmit a first message 
over a communication medium from the master trans
ceiver to the one or more slave transceivers, wherein the 
first message comprises: 
first information modulated according to a first modula

tion method, 
second information, including a payload portion, modu

lated according to the first modulation method, 
wherein the second information comprises data 
intended for one of the one or more slave transceivers 
and 

first message address information that is indicative of the 
one of the one or more slave transceivers being an 
intended destination of the second information; and 

said master transceiver configured to transmit a second 
message over the communication medium from the 
master transceiver to the one or more slave transceivers 
wherein the second message comprises: 
third information modulated according to the first modu

lation method, wherein the third information com
prises information that is indicative of an impending 
change in modulation to a second modulation 
method, and 

fourth information, including a payload portion, trans
mitted after transmission of the third information, the 
fourth information being modulated according to the 
second modulation method, the second modulation 
method being of a different type than the first modu
lation method, wherein the fourth information com
prises data intended for a single slave transceiver of 
the one or more slave transceivers, and 

second message address information that is indicative of 
the single slave transceiver being an intended desti
nation of the fourth information; and 

wherein the second modulation method results in a 
higher data rate than the first modulation method. 

2. The master communication device as in claim 1, wherein 
the master transceiver is configured to communicate over the 
communication medium in accordance with a multi-point 
communication network communication architecture. 

3. The master communication device as in claim 1, wherein 
the master transceiver is configured to transmit the first mes
sage before the second message. 
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4. The method as in claim 1, wherein the master transceiver 
is configured to transmit the first message after the second 
message. 

5. The master communication device as in claim 1, wherein 
the master transceiver is configured additional data modu- 5 

lated according to the first modulation method after transmit
ting the fourth information. 

6. The master communication device of claim 1, wherein 
the payload portion included in the fourth information is 
provided for a high data rate application. 

7. The master communication device as in claim 6, wherein 
the high data rate application is configured to access the 
Internet. 

10 

8. The master communication device of claim 1, wherein 
the payload portion included in the second information is 15 

provided for a low data rate application. 
9. The master communication device of claim 8, wherein 

the low data rate application is selected from the group con
sisting of: power monitoring or control applications. 

10. The master communication device as in claim 1, 20 

wherein the master transceiver is configured to receive slave 
data from the single slave transceiver of the one or more slave 
transceivers, and the slave data is received after transmission 
of the second message and is modulated according to the 
second modulation method. 25 

11. The master communication device as in claim 10, 
wherein the slave data from the single slave transceiver is 
received in response to a request sent from the master trans
ceiver to the single slave transceiver, the request indicating 
that the master transceiver requests data from the single slave 30 

transceiver. 
12. The master communication device as in claim 1, 

wherein the second information comprises user data. 

10 
whether the message-specific second information will be 
modulated according to the first modulation method or the 
second modulation method. 

18. The master communication device as in claim 1, 
wherein the master transceiver is configured to transmit a 
third message, wherein the third message comprises: 

fifth information, modulated according to the first modu
lation method, wherein the fifth information is indicative 
of an impending change in modulation to the second 
modulation method; 

sixth information, including a payload portion, transmitted 
after the fifth information and being modulated accord
ing to the second modulation method, wherein the sixth 
information comprises additional data intended for an 
individual slave transceiver of the one or more slave 
transceivers, and 

third message address information that is indicative of the 
individual slave transceiver of the one or more slave 
transceivers being an intended destination of the sixth 
information. 

19. The master communication device as in claim 18, 
wherein the master transceiver is configured to transmit the 
third message after the transmitting of the first message and 
after the transmitting of the second message. 

20. The master communication device as in claim 18, 
wherein the single slave transceiver and the individual slave 
transceiver are the same slave transceiver. 

21. The master communication device as in claim 1, 
wherein the first information that is included in the first mes
sage comprises the first message address data. 

22. A communication device configured to communicate 
according to a master/slave relationship in which a slave 
communication from a slave to a master occurs in response to 
a master communication from the master to the slave, the 13. The master communication device as in claim 1, 

wherein the fourth information comprises user data. 35 device comprising: 
14. The master communication device as in claim 1, 

wherein the master transceiver is configured to transmit a 
plurality of user data messages, and the first and second 
messages correspond to messages in the plurality of user data 
messages. 

15. The master communication device as in claim 14, 
wherein each of the plurality of user data messages comprises 
message-specific first information and message-specific sec
ond information, and for each of the plurality of user data 
messages: 

40 

45 

the message-specific first information is modulated 
according to the first modulation method and the mes
sage-specific first information is indicative of whether 
the message-specific second information will be modu
lated using a different type of modulation method than is 50 

used for the message-specific first information; and 
the user data message is indicative of a message-specific 

slave transceiver from among the one or more slave 
transceivers being an intended destination of the mes
sage-specific second information. 

16. The master communication device as in claim 15, 
wherein: 

55 

for the first message, the message-specific first information 
comprises the first information and the message-specific 
second information comprises the second information; 60 

and 
for the second message, the message-specific first informa

tion comprises the third information and the message
specific second information comprises the fourth infor
mation. 

17. The master communication device as in claim 15, 
wherein the message-specific first information is indicative of 

65 

a transceiver in the role of the master according to the 
master/slave relationship that is configured to send at 
least a plurality of communications, wherein each com
munication from among said plurality of communica
tions comprises at least a respective first portion and a 
respective payload portion, wherein each communica-
tion from among said plurality of communications is 
addressed for an intended destination of the respective 
payload portion of that communication, and wherein for 
each communication from among said plurality of com
munications: 
said respective first portion is modulated according to a 

first modulation method from among at least two 
types of modulation methods, wherein the at least two 
types of modulation methods comprise the first modu
lation method and a second modulation method, 
wherein the second modulation method is of a differ
ent type than the first modulation method, 

said respective first portion comprises an indication of 
which of the first modulation method and the second 
modulation method is used for modulating respective 
payload data in the respective payload portion, and 

the payload data is modulated according to at least one of 
the first modulation method or the second modulation 
method in accordance with what is indicated by the 
respective first portion; 

the transceiver further configured to send at least a first 
communication of the plurality of communications such 
that payload data included in a payload portion of the 
first communication is modulated according to the sec
ond modulation method based on a first portion of the 
first communication indicating that the second modula-
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tion method will be used for modulating the payload 
data in the payload portion of the first communication, 
wherein the payload data is included in the first commu
nication after the first portion of the first communica
tion; 

the transceiver further configured to send at least a second 
communication of the plurality of communications such 
that payload data included in a payload portion of the 
second communication is modulated according to the 
first modulation method based on a first portion of the 10 

second communication indicating that the first modula
tion method will be used for modulating the payload 
data in the payload portion of the second communica
tion. 

15 
23. The communication device as in claim 22, wherein the 

transceiver is further configured to receive at least a first 
response from a slave transceiver based on sending the first 
communication, and the first response comprises at least first 
response data that modulated according to the second modu- 20 

lation method. 

12 
the transceiver is configured to transmit the third trans

mission sequence using the first modulation method, 
the transceiver is configured to transmit the fourth trans

mission sequence using the first modulation method, 
the third transmission sequence includes information 

indicative that the fourth transmission sequence will 
be transmitted using the first modulation method, 

the fourth transmission sequence includes a second pay
load portion that is transmitted after the third trans
mission sequence, and 

the second transmitted signals include second address 
information that is indicative of a specified slave 
device being an intended destination of the second 
payload portion . 

27. The master communication device as in claim 26, 
wherein the first transmission sequence also includes infor
mation that is indicative of the type of modulation method 
used for the second transmission sequence. 

28. The master communication device as in claim 26, 
wherein the master communication device is configured to 
implement a polled multipoint protocol. 24. The communication device as in claim 23, wherein the 

first response was explicitly requested in the first communi
cation. 

25. The communication device as in claim 23, Wherein the 
transceiver is further configured to receive at least a second 
response based on sending the second communication, and 
the second response comprises at least second response data 
that is modulated according to the first modulation method. 

29. The master communication device as in claim 26, 
wherein the first transmission sequence includes a training 

25 signal. 
30. The master communication device as in claim 29, 

wherein the training signal confirms that a slave may com
municate using a particular type of modulation method. 

26. A master communication device configured to commu
nicate according to a master/slave relationship in which a 
slave communication from a slave device to the master com
munication device occurs in response to a master communi
cation from the master communication device to the slave 
device, the master communication device comprising: 

31. The master communication device as in claim 29, 
30 wherein the training signal establishes signal level compen

sation. 
32. The master communication device as in claim 29, 

wherein the training signal establishes a recovery time. 
33. The master communication device as in claim 29, 

35 wherein the training signal permits channel equalization. 
34. The master communication device as in claim 29, 

wherein the training signal permits echo cancellation. 
a transceiver configured to transmit signals over a commu

nications medium to a slave device using at least two 
different types of modulation methods and to receive 
one or more responses over the communication medium 
that comprise at least respective response data that is 
modulated according to one of the at least two different 
types of modulation methods, the at least two different 
types of modulation methods comprising a first modu
lation method and a second modulation method, 
wherein the transmitted signals comprise first transmit
ted signals and second transmitted signals, the first trans
mitted signals comprise at least two transmission 
sequences, the at least two transmission sequences 
include a first transmission sequence and a second trans
mission sequence, the transceiver is configured to trans- 50 

mit the first transmission sequence using the first modu
lation method, and the transceiver is configured to 
transmit the second transmission sequence using the 
second modulation method wherein: 

35. The master communication device as in claim 29, 
wherein the training signal includes parameters for optimiz-

40 ing performance. 
36. The master communication device as in claim 29, 

wherein the training signal includes parameters for the selec
tion of optional features. 

37. The master communication device as in claim 26, 
45 wherein the transceiver comprises a modulator configured to 

modulate information according to one or more of the first 
modulation method or the second modulation method. 

38. The master communication device as in claim 37, 
wherein the transceiver further comprises a demodulator, the 
demodulator is configured to demodulate information from a 
signal transmitted by a slave, and the signal transmitted by the 
slave is modulated according to the first modulation method 
or the second modulation method. 

the first transmission sequence includes information that 55 

is indicative of an impending change in modulation 
method from the first modulation method to the sec
ond modulation method, 

39. The master communication device as in claim 38, 
wherein the transceiver further comprises a central process
ing unit (CPU) operably coupled to the modulator, said CPU 
configured to operate according to programmed instructions 
to select either said first modulation method or said second 

the second transmission sequence includes a payload 
portion that is transmitted after the first transmission 60 

modulation method. 
40. The master communication device as in claim 39, 

wherein the transceiver further comprises a memory device 
operably coupled to said CPU, and wherein said memory 
device is configured to store said programmed instructions. 

sequence, 
the first transmitted signals include first address infor

mation that is indicative of the slave device being an 
intended destination of the payload portion, 

the second transmitted signals comprise at least a third 
transmission sequence and a fourth transmission 
sequence, 

41. The master communication device as in claim 26, 
65 wherein the second modulation method communicates at a 

data rate that is higher than that of the first modulation 
method. 
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42. The master communication device as in claim 41 
wh~rein sai~ _second modulation method is used for an appli ~ 
cat10n requmng Internet access. 

43. The master communication device as in claim 26 
wherein at least one of said first or second modulation meth~ 5 

ods implements phase modulation. 
44. The master communication device as in claim 43 

wherein said at least one of said first or second modulatio~ 
methods also implements amplitude modulation. 

14 
signals from a slave device according to one or more of said 
first modulation method or said second modulation method. 

50. The master communication device as in claim 26 
wherein said master communication device is configured t~ 
operate in a multipoint network with a plurality of slave 
devices. 

51. The master communication device as in claim 26 
wherein the master communication device is configured t~ 
transmit a trailing signal to complete the master communica
tion transmission. 

45. The master communication device as in claim 26 10 
wherein at least one of said first or second modulation meth~ 
ods implements quadrature amplitude modulation. 52. The master communication device as in claim 26 

wherein the master transceiver is configured to transmit ~ 
plurality of user data messages, wherein each of the plurality 

15 
of user data messages comprises message-specific first infor
mation and message- specific second information, and for 
each of the plurality of user data messages: 

46. The master communication device as in claim 26 
wherein at least one of said first or second modulation meth~ 
ods implements discrete multitone modulation. 

47. The master communication device as in claim 26 
wherein said master communication device is configured t~ 
communicate with a first slave using said first modulation 
method and to communicate with a second slave using said 
second modulation method. 

48. The master communication device as in claim 47 
wherein said transceiver is configured to transmit data in ~ 
third payload portion according to said first modulation 
method, and wherein said transceiver is configured to receive 

20 

a slave response from a slave device with a received payload 25 
portion modulated using the first modulation method . 

49. The master communication device as in claim 26 
wherein said transceiver is configured to receive transmissio~ 

the message-specific first information is modulated 
according to the first modulation method and the mes
sage-specific first information is indicative of whether 
the message-specific second information will be modu
lated using a different type of modulation method than is 
used for the message-specific first information; and the 
user data message is indicative of a message-specific 
slave transceiver from among one or more slave trans
ceivers being an intended destination of the message
specific second information. 

* * * * * 
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Pursuant to 35 U.S.C. § 302 and 37 C.F.R. § 1.510, Samsung Electronics Co., Ltd. 

and Samsung Electronics America, Inc. (the "Requesters") hereby request ex parte reexamination 

of claim 21 (the "Challenged Claim") of U.S. Patent No. 8,457,228 ("the '228 patent"), which 

issued from U.S. Patent Application Serial No. 13/198,568, filed August 4, 2011 ("the '568 

Application"). (A complete copy of the '228 patent is attached as Exhibit A, a copy of the '568 

application as filed is attached as Exhibit B, and a copy of the prosecution history for the '228 

patent (other than the prior art of record) is attached as Exhibit C ("the '228 Prosecution 

History")). Pursuant to 37 C.F.R. § l.510(b)(6), Requesters certify that the statutory estoppel 
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Request for Ex Parte Reexamination, U.S. Patent No. 8,457,228 

provisions of 35 U.S.C. §§ 315(e)(l) or 325(e)(l) do not prohibit Requesters from filing this 

Request. 1 

Requesters assert herein that substantial new questions of patentability exist as to claim 

21 of the '228 patent based on a prior art reference, Snell, filed on March 17, 1997 and issued on 

November 9, 1999, that was not considered during original prosecution, along with various 

additional references: four references that were not and two references that were before the 

United States Patent and Trademark Office ("Patent Office" or "USPTO") during the original 

prosecution or inter partes review of the '228 patent. As detailed below, claim 21 of the '228 

patent is rendered obvious by the references cited herein by the Requesters.2 

Because the challenged patent is involved in pending litigation, Requesters respectfully 

request that, consistent with 35 U.S.C. § 305 and MPEP § 2261, all proceedings associated with 

this reexamination be conducted not only with the "special dispatch" accorded all 

1 Pursuant to 37 C.F.R. § 1.565, the Requesters provide notice that the Patent Owner Rembrandt 
Wireless Technologies, LP ("Rembrandt" or "Patent Owner") has asserted the '228 patent in 
Rembrandt Wireless Techs., LP v. Samsung Elecs. Co., C.A. No. 2:13-cv-00213-JRG (E.D. Tex.) 
(the "Rembrandt Litigation"). On February 13, 2015, a jury found that claim 21 of the '228 
patent were infringed and, on the record then before it, not invalid. Rembrandt Wireless Techs., 
LP v. Samsung Elecs. Co., C.A. No. 2:13-cv-00213-JRG, Dkt. 288 (E.D. Tex.). The issue of 
post-trial relief was severed and assigned a separate case number, styled as Rembrandt Wireless 
Techs., LP v. Samsung Elecs. Co, C.A. No. 2:16-cv-00170-JRG, Dkt. 2 (E.D. Tex.). The 
defendants in the above litigation have appealed the decision to the U.S. Court of Appeals for the 
Federal Circuit in Rembrandt Wireless Techs., LP v. Samsung Elecs. Co., No. 2016-1729 (Fed. 
Cir.). In addition, the '228 patent has been involved in multiple inter partes reviews (IPRs) ("the 
Rembrandt IPRs"). Three petitions for IPR were instituted and have resulted in final written 
decisions (Samsung Elecs. Co. v. Rembrandt Wireless Techs., LP, IPR2014-00892, Pap. 46 
(Final Written Decision) (Sept. 24, 2015); Samsung Elecs. Co. v. Rembrandt Wireless Techs., LP, 
IPR2014-00893, Pap. 44 (Final Written Decision) (Sept. 24, 2015); Samsung Elecs. Co. v. 
Rembrandt Wireless Techs., LP, IPR2014-00895, Pap. 44 (Final Written Decision) (Sept. 24, 
2015). Four petitions for IPR were denied (Samsung Elecs. Co. v. Rembrandt Wireless Techs., 
LP, IPR2014-00889, Pap. 8 (Decision on Institution) (Dec. 10, 2014); Samsung Elecs. Co. v. 
Rembrandt Wireless Techs., LP, IPR2014-00890, Pap. 8 (Decision on Institution) (Dec. 10, 
2014); Samsung Elecs. Co. v. Rembrandt Wireless Techs., LP, IPR2014-00891, Pap. 8 (Decision 
on Institution) (Dec. 10, 2014); Samsung Elecs. Co. v. Rembrandt Wireless Techs., LP, IPR2015-
00555, Pap. 20 (Decision on Institution) (June 19, 2015)). 
2 In the context of the present Request, the standard for claim interpretation during patent 
examination as provided in MPEP § 2111 (Claim Interpretation; Broadest Reasonable 
Interpretation) is applied. 
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reexaminations, but also with the "priority over all other cases" accorded reexaminations of 

patents involved in litigation. MPEP § 2261. In the Rembrandt Litigation, a jury imposed a 

verdict of $15. 7 million based in part on the jury's verdict concerning infringement of challenged 

claim 21 of the '228 patent. As shown in this Request - based on combinations of prior art that 

were never previously considered by the Office - claim 21 should have never issued. In light of 

the Patent Owner's demonstrated intent to assert these invalid claims, timely conduct of the 

requested reexamination is of particular importance to the public. 3 

3 Requesters are also seeking reexamination of U.S. Patent No. 8,023,580 ("the '580 patent"), of 
which the '228 patent is a continuation. 

111 
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I. BACKGROUND OF THE REQUEST 

The '228 patent relates generally to "a data communications system in which a plurality 

of modulation methods are used to facilitate communication among a plurality of modem types." 

'228 patent at 1:21-25. According to the '228 patent, messages - such as those shown in the 

'228 patent's Figure 8 - can be sent on the same network using different modulation methods 

(e.g., type A and type B) by providing an indication in the first sequence of the message of the 

modulation method used for the second sequence of the message. 

-•= « "" I •~"x.w•-•"•----,· -•-~VA"VAV-'~~-~~'""'•·. o•w••'""""'"" ""-"'"""' •, •-""'""'""'"'" 

ri:'iif& /', f,.{(1,ht!~1,~, '!)"!>* {<. H·,it<l1'nz.,1 ) 'fy~<o .f< Moo,,!tn{~ / 
j 1\s,r.,i\t t'.tm~l n,,,w">,g,,~I ¼> 'l'H:1!1 .$., Tn!> ; Tr1~li!lil: $.¼,"t ! 
l :(~·11h ·'t=::n>~ A A.clJte')$~_ t ! _...,.., .. ,.. ...... ,, .. ,....,.,, .. , . .,,.,,.,," ~--,.,-.,.-..-.,,...-.-... .. ....,.,.,..........,..,...._..,,..,,,..,..,,.,.,,. __ _._ · · · · -~---,----.·,· - . .,.,..,_, .... ·,v.u·u·--v·. """'-'-""-'-'-'-'-,...,., ,.,., ".,.,._ ,,_,. ,,,...,..,,J 

FIG. 8 

The Challenged Claim does not recite anything that was not already well known to those 

of ordinary skill in the art at the time of the earliest claimed priority date for the '228 patent -

December 5, 1997. Indeed, in IPR2014-000892, the Board correctly found that independent 

claim 1 (from which claim 21 depends) is invalid as obvious in view of the prior art. 

Specifically, the Board correctly found that U.S. Patent No. 5,706,428 ("Boer") disclosed all of 

the limitations of claim 1, other than the use of a master/slave relationship. The Board also 

correctly found that the Applicant's admitted prior art, as reflected in the '228 patent 

specification ("AP A"), demonstrated that the use of a master/slave protocol was well-known in 
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the art, and that an article by Upender et al. ("Upender," a copy of which is attached as Exhibit G) 

provided a motivation to use a master/slave protocol when implementing Boer's system. 

As discussed herein, claim 21 is rendered obvious by the combinations of cited references 

presented in this Request, which demonstrate that all of the elements of claim 21 were well 

known in the art before the earliest claimed priority date of the '228 patent. The Snell reference 

cited here by Requesters discloses a transceiver capable of transmitting data packets with 

preamble, header, and data portions, where the preamble and header are transmitted using BPSK 

modulation, and the data portion is transmitted using either BPSK or QPSK modulation. Snell 

alternatively discloses that the preamble and header are transmitted using DBPSK modulation, 

and the data portion is transmitted using either DBPSK or DQPSK modulation. See, e.g., Snell 

at Fig. 3, 6:35-36, 6:52-63. As the PTAB correctly found in IPR2014-00892, DBPSK and 

DQPSK are "different types of modulation methods" in the context of '228 independent claim 1, 

and thus also of dependent claim 21. IPR2014-00892, Pap. 46 at 19-20; '228 Prosecution 

History at 355-56. Snell discloses the use of sequences in the header portion that indicate which 

type of modulation is being used for transmitting the data portion. See, e.g., Snell at 6:52-63. 

Snell also discloses (through its incorporation of Harris AN96 l 4) the ability to use its teachings 

with a polled (master/slave) protocol. Harris AN9614 at 3. Alternatively, it would have been 

obvious to a person of ordinary skill in the art ("POSIT A") to use a master/slave protocol when 

implementing Snell's system based on the same Admitted Prior Art and Upender disclosures that 

were relied on by the PTAB in IPR2014-00892. 

In IPR2014-000892, the PTAB declined to institute review of dependent '228 claim 21 

based on the Board's view that the cited prior art failed to disclose the additional limitation of 

that claim requiring "the first information that is included in the first message comprises the first 

2 
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message address data." Requesters cite herein the Yamano reference, never previously cited or 

considered by the Office, which demonstrates that the advantageous placement of address data in 

the first information portion of a message, as required by dependent claim 21, was obvious and 

well-known in the art. Specifically, Yamano discloses a packet structure with a preamble and a 

data portion, where the preamble includes a destination address of the receiving device. It would 

have been obvious to a POSIT A to use Yamano's teaching of including a destination address in 

the preamble portion of a data packet in implementing Snell's data packet comprising preamble, 

header, and data portions to beneficially reduce the processing requirements at the receiving 

device, as also taught by Yamano. 

In addition, Kamerman discloses an automatic rate adaptation scheme for transmitting a 

first data packet where the data is modulated using a first modulation method, such as BPSK 

( corresponding to a lower data transfer rate), and next transmitting a second data packet where 

the data is modulated using a second modulation method, such as QPSK ( corresponding to a 

higher data transfer rate). Kamerman at 6, 11-12. It would have been obvious to a POSITA to 

use Kamerman' s teaching of transmitting a first data packet where the data is modulated using a 

first modulation method and next transmitting a second data packet where the data is modulated 

using a second modulation method in implementing Snell's system for communicating data 

packets modulated according to different modulation methods to advantageously maximize the 

data transfer rate and adapt to changing channel conditions, as also taught by Kamerman. Id 

The Applicant's Admitted Prior Art further confirms that a master/slave communication 

system was well-known to a person of ordinary skill in the art at the time of the earliest asserted 

priority date. '228 patent at Figs. 1, 2, 3:64-5:7. And Upender describes that a polled 

3 
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(master/slave) communication protocol is beneficial for its simplicity and determinacy. Upender 

at 7. 

Under any proper understanding of the scope of the Challenged Claim, and certainly 

under the broadest reasonable construction required here, claim 21 is obvious over Snell in view 

of Yamano and Kamerman; Snell in view of Harris 4064.4, Harris AN9614, Yamano, and 

Kamerman; and Snell in view of Harris 4064.4, the Admitted Prior Art, Upender, Yamano, and 

Kamerman. Moreover, as detailed herein, if Patent Owner were to argue for a construction of 

the term "type" that is wholly unsupported by the intrinsic record, as it did in the cited 

Rembrandt Litigation and Rembrandt IPRs, these arguments should be rejected as the PTAB did 

in the Rembrandt IPRs. E.g., IPR2014-00892, Pap. 46 at 7-13; '228 Prosecution History at 343-

49. Requesters respectfully submit that reexamination of the Challenged Claim should be 

granted, and that the Challenged Claim should be found unpatentable and cancelled for the 

reasons set forth herein. 

II. SUBSTANTIAL NEW QUESTIONS OF PATENTABILITY 

Reexamination is respectfully requested for dependent claim 21 of the '228 patent under 

35 U.S.C. § 302 and 37 C.F.R. § 1.510. 

A. Listing of Prior Art Patents and Printed Publications 

Pursuant to 37 C.F.R. § l.510(b)(3), reexamination of the Challenged Claim is requested 

m view of the references below and Applicant's admitted prior art of a master/slave 

communication system depicted in Figures 1 and 2 and described in column 3, line 64 through 

column 5, line 7 of the '228 patent ("Admitted Prior Art"). The Snell, Harris 4064.4, Harris 

AN9614, Yamano, and Kamerman references were not previously cited or considered in any 

rejection by the Examiner during prosecution or by the Board during inter partes review of the 

'228 patent and present new technological teachings that were not previously considered in 

4 
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connection with the '228 patent. Accordingly, the combinations presented in this request were 

never previously considered by the Office with respect to the '228 patent. 

Exhibit D: 

Exhibit E: 

Exhibit F: 

Exhibit G: 

Exhibit H: 

Exhibit I: 

U.S. Patent No. 5,982,807, filed on Mar. 17, 1997 and issued on Nov. 9, 
1999, to Snell, J. ("Snell"). 

Andren, C. et al, Using the PRISM™ Chip Set for Low Data Rate 
Applications, Harris Semiconductor Application Note No. AN9614, 
March 1996 ("Harris AN96 l 4"). 

HSP3824 Direct Sequence Spread Spectrum Baseband Processor, Harris 
Semiconductor File No. 4064.4, Oct. 1996 ("Harris 4064.4"). 

Declaration of Jon Mears; Exhibit A thereto (Upender et al., 
"Communication Protocols for Embedded Systems," Embedded Systems 
Programming, Vol. 7, Issue 11, November 1994 - ("Upender")). 

U.S. Patent No. 6,075,814, filed on May 9, 1997 and issued on Jun. 13, 
2000, to Yamano, L., et al. ("Yamano"). 

Kamerman, A, Throughput Density Constraints for Wireless LANs Based 
on DSSS, IEEE 4th International Symposium on Spread Spectrum 
Techniques and Applications Proceedings, Mainz, Germany, Sept. 22-25, 
1996, pp. 1344-1350 vol.3 ("Kamerman"). 

A Form SB-08 and copies of the cited references are submitted herewith. 

B. Statement Setting Forth Each Substantial New Question of Patentability 

This Request presents new issues of patentability that were not considered during 

prosecution or prior inter partes review of the '228 patent. As described in more detail in this 

section, the Snell, Harris 4064.4, Harris AN9614, Yamano, and Kamerman references provide 

new technological teachings and were not cited by the Applicant or the Examiner or otherwise 

considered during prosecution of the '228 patent or during inter partes review of the '228 patent. 

Notably, Snell, which is included in every combination of references proposed herein by the 

Requesters, clearly discloses transmitting data packets where the preamble and header are always 

modulated using a first modulation method and indicate whether the data portion of the data 

packet is modulated using a first modulation method or a second modulation method, a limitation 

5 
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that is fundamental to the Challenged Claim. In addition, Harris 4064.4 (incorporated by Snell) 

discloses transmitting data packets where the preamble and header are always modulated using a 

first modulation method and indicate whether the data portion of the data packet is modulated 

using a first modulation method or a second modulation method. Harris AN96 l 4 (incorporated 

by Snell) discloses that the system described in Snell may operate according to a polled 

(master/slave) protocol. Yamano, also included in each proposed combination of references, 

clearly discloses including a destination address in the preamble portion of a data packet, which 

is required by dependent claim 21 and is the only limitation of the Challenged Claim that the 

Board previously found was not disclosed by the prior art that was then before the Board. And 

Kamerman, also included in each proposed combination of references, clearly discloses 

transmitting a first data packet where the data is modulated using a first modulation method, such 

as BPSK ( corresponding to a lower data transfer rate) and next transmitting a second data packet 

where the data is modulated using a second modulation method, such as QPSK ( corresponding to 

a higher data transfer rate). 

Although the Board previously considered Applicant's admission that master/slave 

communication systems are prior art to the '228 patent and Upender' s disclosure of motivation to 

use a master/slave communication system, these teachings were never before considered in 

connection with the Snell, Harris 4064.4, Harris AN9614, Yamano, or Kamerman references. 

Thus, the questions of patentability raised in this Request were not raised during the prosecution 

of the application that led to the '228 patent or during inter partes review of the '228 patent. As 

described below, in combination these new references disclose that all the limitations of the 

Challenged Claim were well-known and obvious at the time the application for the '228 patent 

was filed. 

6 
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Accordingly, the references raise the following substantial new questions of patentability 

that were not considered during the original prosecution or prior inter partes review of the '228 

patent: 

1. SNQ-1: A substantial new question of patentability as to claim 21 is raised by Snell in 

view ofYamano and Kamerman. 

2. SNQ-2: A substantial new question of patentability as to claim 21 is raised by Snell in 

view of Harris 4064.4, Harris AN9614, Yamano, and Kamerman. 

3. SNQ-3: A substantial new question of patentability as to claim 21 is raised by Snell in 

view of Harris 4064.4, the Admitted Prior Art, Upender, Yamano, and Kamerman. 

In light of the new grounds raised, the combinations of the above references render the 

Challenged Claim invalid. 

C. Background and Prosecution of the '228 Patent 

1. The '228 Patent 

The '228 patent is directed to the "fields of data communications and 

modulator/demodulators (modems), and, more particularly, to a data communications system in 

which a plurality of modulation methods are used to facilitate communication among a plurality 

of modem types." '228 patent at 1:21-25. The '228 patent describes a problem with 

communications systems where "communication between modems is generally unsuccessful 

unless a common modulation method is used." Id. at 1 :47-49. In the context of a "multipoint 

architecture" for a network, which utilizes a "master" modem and at least two "tributary" ( or 

"trib") modems, id. at 1:58-60, the '228 patent notes that where "one or more of the trib modems 

are not compatible with the modulation method used by the master, those tribs will be unable to 

receive communications from the master." Id. at 1 :60-63. 
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Because of these issues, the '228 patent asserts that "communication systems comprised 

of both high performance and low or moderate performance applications can be very cost 

inefficient to construct." Id. at 2: 1-3. The '228 patent asserts that the solution used at the time to 

overcome incompatible modulation methods was the use of high performance modems for all 

users, which resulted in higher costs. Id. at 2:10-18. Thus, the '228 patent asserts that "what is 

sought, and what is not believed to be provided by the prior art, is a system and method of 

communication in which multiple modulation methods are used to facilitate communication 

among a plurality of modems in a network, which have heretofore been incompatible." Id. at 

2: 19-23 ( emphasis added). 

The purported invention of the '228 patent is a system like that shown in Figure 3, in 

which a master transceiver 64 is capable of transmitting and receiving data using different 

modulation methods (e.g., what the patent identifies as "type A" modulation and "type B" 

modulation). Id. at 5:47-57. Master transceiver 64 can communicate with tribs, e.g., trib 66, 

each of which communicates using either a type A or type B modulation method (shown as "type 

X" in Figure 3), but not both. Id. at 5:58-6:3. Figure 4 shows an exemplary network in which 

master transceiver 64 can communicate using either a type A or type B modulation method. Id 

at 6:4-8. Trib 66a communicates using a type A modulation method, while trib 66b 

communicates using a type B modulation method. Id 
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FIG, 4 

'228 patent, Figure 4. 

•• 

According to the '228 patent, the master transceiver can communicate with both type A 

and type B tribs by providing in the first sequence (i.e., header) of a message an indication of the 

modulation method that is used for the second sequence (i.e., data portion) of the message. Id at 

6:8-36. For example, a master can communicate with a type A trib by transmitting a training 

sequence using type A modulation followed by a second sequence also in type A modulation. Id 

at 7:11-16. To send a message to a type B trib (that uses type B modulation), the master 

transmits a training sequence, again using type A modulation, that provides notification of an 

impending change to type B modulation. Id at 6:27-30. The second sequence is then 

transmitted using type B modulation. Id at 6:32-44. 

2. Prosecution History of the '228 Patent 

The '228 patent issued from U.S. Application No. 13/198,568. The '568 Application 

was a continuation of U.S. Application No. 12/543,910, which issued as U.S. Patent No. 

8,023,580. The '910 Application was a continuation of U.S. Application No. 11/774,803, 
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which issued as U.S. Patent No. 7,675,965. The '803 Application was a continuation of U.S. 

Application No. 10/412,878, which issued as U.S. Patent No. 7,248,626. The '878 Application 

was a continuation-in-part of U.S. Application No. 09/205,205, which became U.S. Patent 

6,614,838. The '228, '580, '965, '626, and '838 Patents all claim the benefit of the filing date 

of U.S. Provisional App. No. 60/067,562, filed Dec. 5, 1997. 

The '568 Application that eventually matured into the '228 patent was filed on August 4, 

2011 with 20 claims. '568 Application at 19-21. In an April 30, 2012 Office Action, all the 

claims were rejected for obviousness-type double patenting. '228 Prosecution History at 62-63. 

In an October 19, 2012 response, Patent Owner made amendments to the specification, 

cancelled all pending claims, and added forty new claims, numbered 21-61. Id at 107-22. A 

Notice of Allowance was mailed on November 5, 2012. Id at 131-56. No reasons for 

allowance accompanied the Notice of Allowance. Id Rather than pay the issue fee, on 

February 5, 2013, Patent Owner filed an RCE, along with a paper that amended, cancelled, and 

added claims. Id at 165-81 A Notice of Allowance then issued on April 11, 2013, again with 

no stated reasons for allowance. Id at 188-91. The '228 patent issued on June 4, 2013. Id at 

215. 

3. Office Action Response in the '580 Patent 

In a March 1, 2011 Response to an Office Action during prosecution of the '910 parent 

application to the '568 Application ("3/1/2011 Reply in '580 Patent," attached as Exhibit M), 

Patent Owner amended claim 1, even though it had been allowed. Patent Owner offered the 

following explanation: 

Applicant thanks Examiner Ha for the indication that claims 1-18, and 37-57 are 
allowed (office action, p. 7). Applicant has further amended claims 1-2, 9-15, 18, 
37-38, and 45-46 with additional recitations to more precisely claim the subject
matter. For example, the language of independent claim 1 has been clarified to 
refer to two types of modulation methods, i.e., different families of modulation 
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techniques, such as the FSKfamily of modulation methods and the QAMfamily of 
modulation methods. Support for the clarifying amendments can be found 
throughout the specification, for example [0024], [0025] and [0031] - [0036]. 

3/1/2011 Reply in '580 Patent at 20 (emphasis added). Patent Owner later relied on this post

allowance statement-made 14 years after the provisional application to which the '580 claims 

priority was filed-to assert during litigation that the meaning of "different types" of modulation 

methods referred to "different families" of modulation methods that did not have any 

overlapping characteristics. The court in the Rembrandt Litigation construed this claim term. 

Rembrandt Wireless Techs., LP v. Samsung Elecs. Co., Ltd, No. 2:13-cv-00213-JRG-RSP, Dkt. 

114, Claim Construction Order (E.D. Tex. July 10, 2014). After the court issued its claim 

construction order, the PTAB also construed this term, correctly rejecting Rembrandt's argument, 

explaining that "'[i]t is inappropriate to limit a broad definition of a claim term based on 

prosecution history that is itself ambiguous."' IPR2014-00892, Pap. 46 at 10 (quoting Inverness 

Med Switz. GmbH v. Warner Lambert Co., 309 F.3d 1373, 1382 (Fed. Cir. 2002)); '228 

Prosecution History at 346. 

4. Inter Partes Review of the '228 Patent (IPR2014-00892) 

On June 4, 2014, Samsung Electronics Co. Ltd., Samsung Electronics America, Inc., 

Samsung Telecommunications America, LLC, and Samsung Austin Semiconductor, LLC filed a 

petition for inter partes review of claims 1-3, 5, and 10-21 of the '228 patent. IPR2014-00892, 

Pap. 2 (June 4, 2014). On December 10, 2014, the PTAB instituted inter partes review of claims 

1-3, 5, and 10-20 of the '228 patent but declined to institute review of claim 21. IPR2014-

00892, Pap. 8 at 15 (Dec. 10, 2014); '228 Prosecution History at 255. 4 The PTAB did not 

4 Some documents from the Rembrandt IPRs appear in the file wrapper of the '228 patent, 
including institution decisions and final written decisions. IPR documents appearing in the file 
wrapper (attached here as Exhibit C, "'228 Prosecution History") are cited herein both to their 
locations within Exhibit C and to their original source documents. 
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institute review of claim 21, finding that the petitioner did not show that the prior art taught the 

dependent limitation of this claim, which requires "the first information that is included in the 

first message comprises the first message address data," and that the Petition's "conclusory 

allegation of design choice does not provide the required articulated reasoning with some 

rational underpinning to support the legal conclusion of obviousness." IPR2014-00892, Pap. 8 at 

14-15; (citation omitted); '228 Prosecution History at 254-55. 

On September 24, 2015, in a Final Written Decision, the PTAB correctly found all 

reviewed claims (claims 1-3, 5, and 10-20), including the independent claim from which the 

Challenged Claim depends, were unpatentable over U.S. Patent No. 5,706,428 ("Boer") in view 

of Applicant's admitted prior art of a master/slave communication system, as reflected in the 

'228 patent specification. IPR2014-00892, Pap. 46 at 22 (Sept. 24, 2015); '228 Prosecution 

History at 391. 

In the Final Written Decision, the PTAB correctly construed the claim terms using their 

broadest reasonable construction in light of the '228 patent specification. IPR2014-00892, Pap. 

46 at 5; '228 Prosecution History at 341. The PTAB correctly construed the claim term 

"modulation" as having "its customary and ordinary meaning as the process by which some 

characteristic of a carrier is varied in accordance with a modulating wave." IPR2014-00892, Pap. 

46 at 7; '228 Prosecution History at 343. 

The PTAB also construed different "type[s]" of modulation methods as "modulation 

methods that are incompatible with one another," specifically finding that the 

"DQPSK ... modulation method[] [is] incompatible with DBPSK modulation" and thus DQPSK 

modulation is "a different type" of modulation than DBPSK. IPR2014-00892, Pap. 46 at 13, 19-

20; '228 Prosecution History at 349, 355-56. The specification also supports the PTAB's 
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interpretation of different types of modulation methods as those which are incompatible. The 

specification addresses the asserted problem of lack of compatibility between modems, stating 

"what is sought, and what is not believed to be provided by the prior art, is a system and method 

of communication in which multiple modulation methods are used to facilitate communication 

among a plurality of modems in a network, which have heretofore been incompatible." '228 

patent at 2:19-23 (emphasis added); see also '228 patent at 1:60-67, 1:29-32, 1:49-54, 2:10-12, 

2:14-18, 3:12-14. The provisional application to which the '228 patent claims priority, also 

explains that if a master uses a modulation method that is not compatible with the modulation 

method used by a trib, the master cannot communicate with that trib. U.S. Provisional 

Application No. 60/067,562 at 2 (" ... the master communicates to all tribs with a single 

modulation method. If one or more of the tribs is not compatible, the master cannot communicate 

with that trib."). In construing the meaning of different "type[s]" of modulation methods, the 

PTAB correctly rejected Patent Owner's proffered construction after thorough consideration of 

the prosecution history of the '228 patent and of the '580 patent, including the Response dated 

March 1, 2011. IPR2015-00892, Pap. 46 at 7-13; '228 Prosecution History at 343-349. 

The PTAB further found that the '228 patent disclosed admitted prior art of master/slave 

communication systems, agreeing that "the '228 patent's disclosure of polled multipoint 

communications using masters and slaves, depicted in Figures 1 and 2 and described in column 3, 

line 64 through column 5, line 7, contains material that may be used as prior art against the 

patent under 35 U.S.C. § 103(a)." IPR2014-00892, Pap. 46 at 13; '228 Prosecution History at 

349. The PTAB further found that Upender provided a motivation to combine the master/slave 

relationship of the admitted prior art with Boer. IPR2014-00892, Pap. 46 at 17-19; '228 

Prosecution History at 353-55. The PTAB noted that Upender states that polling is one of the 
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more popular protocols for embedded systems "because of its simplicity and determinacy" and 

"teaches that master/slave protocols were widely used and a good choice for simple systems." 

IPR2014-00892, Pap. 46 at 16-17; '228 Prosecution History at 352-53. The PTAB agreed that 

Upender provided appropriate motivation to use the simpler master/slave protocol in conjunction 

with Boer. IPR2014-00892, Pap. 46 at 18 ("one of ordinary skill in the art would have found it 

obvious to use a different prior art communication protocol (e.g., a simpler protocol) when using 

multiple data rates as described by Boer."); '228 Prosecution History at 354. 

Rembrandt did not appeal the PTAB's finding ofunpatentability. 

5. Inter Partes Reviews of the '228 Patent (IPR2014-00893 and IPR2014-
00895) 

On June 4, 2014, Samsung Electronics Co. Ltd., Samsung Electronics America, Inc., 

Samsung Telecommunications America, LLC, and Samsung Austin Semiconductor, LLC filed a 

petition for inter partes review of claims 22, 23 and 25 of the '228 patent. IPR2014-00893, Pap. 

2 (June 4, 2014). On December 10, 2014, the PTAB instituted inter partes review of claims 22, 

23, and 25 of the '228 patent. IPR2014-00893, Pap. 8 at 14 (Dec. 10, 2014). On September 24, 

2015, the PTAB correctly found claims 22, 23, and 25 unpatentable over Boer in view of 

Applicant's admitted prior art of a master/slave communication system, as reflected in the '228 

patent specification. IPR2014-00893, Pap. 44 at 22 (Sept. 24, 2014). 

Also on June 4, 2014, Samsung Electronics Co. Ltd., Samsung Electronics America, Inc., 

Samsung Telecommunications America, LLC, and Samsung Austin Semiconductor, LLC filed a 

petition for inter partes review of claims 26-29, 31, 36-41, 43, and 47-52 of the '228 patent. 

IPR2014-00895, Pap. 2 (June 4, 2014). On December 10, 2014, the PTAB instituted inter partes 

review of claims 26-29, 31, 36-41, 43, and 47-52 of the '228 patent. IPR2014-00895, Pap. 8 at 

15-16 (Dec. 10, 2014). On September 24, 2015, the PTAB correctly found claims 26-29, 31, 36-
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41, 43, and 47-52 unpatentable over Boer in view of Applicant's admitted prior art of a 

master/slave communication system, as reflected in the '228 patent specification. IPR2014-

00895, Pap. 44 at 23 (Sept. 24, 2014). 

6. Inter Partes Reviews of the '228 Patent (IPR2014-00889, IPR2014-
00890, and IPR2014-00891) 

On June 4, 2014, Samsung Electronics Co. Ltd., Samsung Electronics America, Inc., 

Samsung Telecommunications America, LLC, and Samsung Austin Semiconductor, LLC filed a 

petition for inter partes review of claims 1-3, 5, 10, and 11-21 of the '228 patent (IPR2014-

00889, Pap. 2 (June 4, 2014)), a petition for inter partes review of claims 22, 23, and 25 of the 

'228 patent (IPR2014-00890, Pap. 2 (June 4, 2014)) and a petition for inter partes review of 

claims 26-29, 31, 43, 47-52 of the '228 patent (IPR2014-00891, Pap. 2 (June 4, 2014)). On 

December 10, 2014, the PTAB declined to institute inter partes review of the '228 patent on any 

of the three petitions, finding that the petitioner did not make a sufficient showing that the 

reference relied upon in the petitions (IEEE P802. l l, Draft Standard for Wireless LAN, Medium 

Access Control (MAC) and Physical Layer (PHY) Specification, P802.11D4.0, May 20, 1996) 

was publicly available before the claimed priority date. IPR2014-00889, Pap. 8 at 10 (Dec. 10, 

2014); IPR2014-00890, Pap. 8 at 10 (Dec. 10, 2014); IPR2014-00891, Pap. 8 at 12 (Dec. 10, 

2014). 

7. Inter Partes Review of the '228 Patent (IPR2015-00555) 

On January 9, 2015, Samsung Electronics Co. Ltd., Samsung Electronics America, Inc., 

Samsung Telecommunications America, LLC, and Samsung Austin Semiconductor, LLC filed a 

petition for inter partes review of claim 21 of the '228 patent. IPR2015-00555, Pap. 1 (Jan. 9, 

2015). The asserted ground of unpatentability was Boer, in view of U.S. Patent No. 5,537,398 to 

Siwiak, and further in view of Applicant's admitted prior art of a master/slave communication 
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system as reflected in the '228 patent specification-a combination of references that is different 

from the combinations submitted in this Request giving rise to substantial new questions of 

patentability. On June 19, 2015, the PTAB declined to institute inter partes review of the '228 

patent under 35 U.S.C. § 325(d), finding that "the same or substantially the same prior art or 

arguments" had been presented in IPR2014-00892 and that, barring joinder, the petition was 

time-barred. IPR2015-00555, Pap. 20 at 8-9 (June 19, 2015). In the decision not to institute, the 

PTAB specifically declined to reach the merits of the grounds presented. Id at 6. 

D. Secondary Considerations 

This Request demonstrates that claim 21 of the '228 patent is obvious under 35 U.S.C. § 

103 based on the references presented here. As discussed below, these clear teachings in the 

prior art cannot be overcome by any supposed "secondary considerations." 

The "ultimate determination of whether an invention is obvious is a legal question based 

on the totality of the evidence." See Brown & Williamson Tobacco Corp. v. Philip Morris, Inc., 

229 F.3d 1120, 1131 (Fed. Cir. 2000) (citing Richardson-Vicks Inc. v. Upjohn Co., 122 F.3d 

1476, 1483 (Fed. Cir. 1997)). As set forth in Graham v. John Deere Co., 383 U.S. 1, 17 (1966), 

those fact determinations involve (1) the scope and content of the prior art, (2) the differences 

between the prior art and the claimed invention, (3) the level of ordinary skill in the pertinent art, 

and ( 4) additional evidence, which may serve as indicia of non-obviousness. This "additional 

evidence" with respect to obviousness may include "secondary considerations [such] as 

commercial success, long felt but unsolved needs, [and] failure of others." Graham, 383 U.S. at 

17. However, a lack of invention cannot be outweighed by secondary factors. Dow Chem. Co. 

v. Halliburton Oil Well Cementing Co., 324 U.S. 320 (1945). See also Great Atl. & Pac. Tea Co. 

v. Supermarket Equip. Corp., 340 U.S. 147, 153 (1950) ("[C]ommercial success without 

invention will not make patentability."); Brown & Williamson, 229 F.3d at 1131 ("indicators of 
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nonobviousness cannot overcome the strong evidence of obviousness") (citing Newell Cos. v. 

Kenney Mfg. Co., 864 F.2d 757, 769 (Fed. Cir. 1988) ("finding obviousness despite strong 

evidence of commercial success")). 

Any supposed evidence of commercial success is unavailing without a concrete 

correlation between the merits of the invention and the alleged success. Richardson-Vicks Inc., 

122 F.3d at 1483 ("evidence of commercial success proffered by plaintiff is limited to sales data, 

and does not include evidence of market share, of growth in market share, of replacing earlier 

units sold by others or of dollar amounts, and no evidence of a nexus between the sales and the 

merits of the invention") (internal quotation omitted). In order to show the required nexus to the 

claimed invention for an argument of commercial success, the patent owner would need to show 

not only the sale of a covered product, but also that customers are choosing the product because 

of features that are purportedly within the exclusive boundaries of the '228 patent's claims. In 

other words, such sales could be pertinent to a "commercial success" argument for obviousness 

purposes only if the patent owner could prove it was these features, and not others, that were 

driving demand. 

The patent owner cannot demonstrate the required nexus. As detailed in this Request, 

each of the limitations of claim 21, properly construed for reexamination purposes, was actually 

known and present in the art long before the '228 patent's earliest possible priority date, 

undercutting any suggestion that any limitation played the required role in generating any 

supposed "success." 

The Applicants also clearly did not satisfy any long-felt need, nor was there a failure of 

others to satisfy any long-felt need. To the contrary, as reflected in the prior art submitted 

herewith, this is a long-standing art with disclosures addressing, well before the '228 patent's 
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earliest possible priority date, the same claimed features in claim 21. The clear teachings of prior 

art preceding the '228 patent's earliest possible priority date belie any claim of a long-felt need 

or failure by others. 

Finally, the Patent Owner's only apparent license (as argued during litigation) resulted 

from a settlement of litigation. Rembrandt Wireless Techs., LP v. Samsung Electronics Co., 

Case No. 16-1729, D.I. 34 (Brief for Plaintiff-Appellee Rembrandt Wireless Technologies, LP) 

at 24, filed Jul. 21, 2016 (Fed. Cir.). Thus, there is nothing to show that the license was 

attributable to the merits of the claimed invention rather than other considerations, such as a 

desire to avoid litigation. 

The '228 patent claims are based on an idea that was well-known when the Applicants 

filed for a patent. They are rendered obvious by the prior art, and the overwhelming invalidity of 

the claims under 35 U.S.C. § 103 cannot be rebutted with secondary considerations. 

III. DETAILED EXPLANATION OF THE PERTINENCE AND MANNER OF 
APPL YING THE PRIOR ART REFERENCES TO EVERY CLAIM FOR WHICH 
REEXAMINATION IS REQUESTED5 

As required under 37 C.F.R. § l.510(b)(2), a detailed explanation of the pertinence and 

manner of applying the prior art references to the claims is provided here with Requesters' 

proposed rejections. 

As noted above, for purposes of this request, the Requesters construe claim language 

according to MPEP § 2111, such that claim terms are given their broadest reasonable 

interpretation. See In re Am. Acad of Sci. Tech Ctr., 367 F.3d at 1364. When the claims are 

construed in this manner, or even in a narrower manner, all the claims are unpatentable in view 

of the prior art references presented herein. In construing the claim language in this manner or as 

5 All emphases and annotations are added unless otherwise noted. 
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otherwise set forth explicitly or implicitly herein, the Requesters expressly reserve the right to 

argue a different claim construction in litigation as appropriate to such proceeding. 

A. The PTAB's Constructions of the Terms "Modulation" and Different 
"Type[s]" of Modulation Methods 

As an initial matter, Requesters note that the PTAB has already construed the terms 

"modulation" and different "type[s]" of modulation methods, applying the broadest reasonable 

interpretation, in an inter partes review of claim 1, independent claim from which claim 21 

depends. IPR2014-00892, Pap. 46 at 6-13; '228 Prosecution History at 342-49. The PTAB has 

also construed these same terms in inter partes reviews of other claims of the '228 patent, 

IPR2014-00893, Pap. 44 at 6-13; IPR2014-00895, Pap. 44 at 6-13, and in an inter partes review 

of the '580 patent, Samsung Elecs. Co. v. Rembrandt Wireless Techs., LP, IPR2014-00518, Pap. 

47 at 5-12 (Final Written Decision) (Sept. 17, 2015). 

1. The PTAB's Construction of "Modulation" 

In all four IPR decisions, the PTAB properly construed "'modulation' in accordance with 

its customary and ordinary meaning as the process by which some characteristic of a carrier is 

varied in accordance with a modulating wave." IPR2014-00892, Pap. 46 at 7; '228 Prosecution 

History at 343. See also IPR2014-00893, Pap. 44 at 7; IPR2014-00895, Pap. 44 at 7; IPR2014-

00518, Pap. 47 at 7. 

2. The PTAB's Construction of "Different 'Type[s]' of Modulation 
Methods" 

Also in all four IPR decisions, the PTAB properly construed "different 'types' of 

modulation methods as "modulation methods that are incompatible with one another," IPR2014-

00892, Pap. 46 at 13; '228 Prosecution History at 349, and held that "DQPSK and PPM/DQPSK 

modulation methods are incompatible with DBPSK modulation," IPR2014-00892, Pap. 46 at 19; 
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'228 Prosecution History at 355. See also IPR2014-00893, Pap., 44 at 13, 19; IPR2014-00895, 

Pap. 44 at 13, 18-19; IPR2014-00518, Pap. 47 at 12, 18. 

The specification supports the PTAB's interpretation of different types of modulation 

methods as those which are incompatible. The specification addresses the asserted problem of 

lack of compatibility between modems, stating "what is sought, and what is not believed to be 

provided by the prior art, is a system and method of communication in which multiple 

modulation methods are used to facilitate communication among a plurality of modems in a 

network, which have heretofore been incompatible." '228 patent at 2:19-23 (emphasis added). 

The specification further describes the asserted problem as follows: 

If one or more of the trib modems are not compatible with the modulation method 
used by the master, those tribs will be unable to receive communications from the 
master. Moreover, repeated attempts by the master to communicate with the 
incompatible trib(s) will disturb communications with compatible trib(s) due to 
time wasted in making the futile communication attempts. 

'228 patent at 1 :60-67. 

Indeed, the specification continues to focus on compatibility, or the lack thereof, as the 

issue which the purported invention addresses. See also '228 patent at 1:29-32, 1:49-54, 2:10-12, 

2:14-18. The summary section concludes by stating: "[a]nother advantage of the present 

invention is that a master transceiver can communicate seamlessly with tributary transceivers or 

modems using incompatible modulation methods." '228 patent at 3:12-14. 

Contrary to the plain language of the specification, Patent Owner argued in the 

Rembrandt IPRs that different "types" of modulation methods should be interpreted to mean 

"different families of modulation techniques," IPR2014-00892, Pap. 46 at 7; '228 Prosecution 

History at 343, and that different "families" of modulation methods should be further understood 

to mean modulation methods that do not vary overlapping characteristics, IPR2014-00892, Pap. 

46 at 11-12; '228 Prosecution History at 347-48. Patent Owner relied solely on a single remark 
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made in the prosecution history of the '580 patent after allowance. In the 3/1/2011 Reply in the 

'580 patent, Patent Owner amended claim 1 to introduce the term "type," even though claim 1 

had been allowed, stating: 

Applicant thanks Examiner Ha for the indication that claims 1-18, and 37-57 are 
allowed (office action, p. 7). Applicant has further amended claims 1-2, 9-15, 18, 
37-38, and 45-46 with additional recitations to more precisely claim the subject
matter. For example, the language of independent claim 1 has been clarified to 
refer to two types of modulation methods, i.e., different families of modulation 
techniques, such as the FSKfamily of modulation methods and the QAMfamily of 
modulation methods. Support for the clarifying amendments can be found 
throughout the specification, for example [0024], [0025] and [0031] - [0036]. 

3/1/2011 Reply in '580 Patent at (emphasis added). Based on the foregoing statement during 

prosecution, Patent Owner argued to the PTAB that "different families" of modulation methods 

cannot be based on varying any overlapping characteristics. The PTAB correctly rejected Patent 

Owner's argument, stating: 

Thus, according to counsel for Patent Owner, two modulation methods that are 
different in one characteristic but the same in another, e.g., one varying phase and 
amplitude and the other varying frequency and amplitude, would be regarded as 
belonging in the same family. Such an understanding of the classification or 
categorization of "family" in case of partial overlap was not a part of any 
representation during prosecution history, but presented for the first time by 
counsel for Patent Owner during oral argument. It reflects ambiguity in the 
construction proposed by Patent Owner. 

IPR2014-00892, Pap. 46 at 11-12; '228 Prosecution History at 347-48. 

The PT AB further found that: 

the claim amendments with respect to two "types" of modulation methods were 
not made in response to a rejection, as the relevant claims had been allowed. Nor 
do the above remarks explain what a "family" might be, or why FSK is 
considered to be a member of one "family" and QAM a member of another 
"family." ... Patent Owner's purported "definition" is anything but clear or 
precise. 

IPR2014-00892, Pap. 46 at 8-9 (citation omitted); '228 Prosecution History at 344-45. 
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Ultimately, the PTAB concluded that "[t]he prosecution history is, at best, ambiguous. 

'It is inappropriate to limit a broad definition of a claim term based on prosecution history that is 

itself ambiguous."' IPR2014-00892, Pap. 46 at 10 (quoting Inverness Med Switz. GmbH v. 

Warner Lambert Co., 309 F.3d 1373, 1382 (Fed. Cir. 2002)); '228 Prosecution History at 346. 

After rejecting Patent Owner's unsupported and ambiguous construction, the PTAB 

correctly construed different "types" of modulation methods under the broadest reasonable 

interpretation in light of the specification to mean modulation methods that are incompatible. 

The PTAB expressly found that: 

In view of the foregoing, we do not interpret a "type" of modulation method as 
referring to some vague or undefined "family" of modulation methods. We 
interpret different "types" of modulation methods as modulation methods that are 
incompatible with one another. Thus, contrary to Patent Owner's construction, 
two modulation methods that are based on varying the same one of the frequency, 
amplitude, or phase of the carrier wave may be different "types" of modulation 
methods. 

IPR2014-00892, Pap. 46 at 13; '228 Prosecution History at 349. 

Applying this construction to the Boer reference before it, the PT AB correctly found 

"that DQPSK and PPM/DQPSK modulation methods are incompatible with DBPSK modulation." 

IPR2014-00892, Pap. 46 at 19; '228 Prosecution History at 355. The PTAB rejected Patent 

Owner's argument that Boer's disclosure of the same mobile station transmitting and receiving 

using DBPSK and DQPSK meant that the two methods are compatible: 

whether one "type" of modulation is incompatible with another "type" concerns 
the method of modulation, not necessarily the modem for carrying out that method. 
That is, a modem might be designed (as in Boer) to transmit and receive using, 
separately, two incompatible modulation methods, but that does not mean the two 
modulation methods are compatible with each other. 

IPR2014-00892, Pap. 46 at 20; '228 Prosecution History at 356. 

Accordingly, the PTAB correctly found that DQPSK modulation and DBPSK modulation 

are different "types" of modulation, stating: 
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Patent Owner argues that DBPSK and DQPSK are not different "'types" of 
modulation methods because the methods are within the same "family," because 
both vary the same fundamental characteristic of a carrier wave - its phase. We 
do not find Patent Owner's argument to be persuasive because we are not 
convinced that the broadest reasonable interpretation of "types" of modulation is 
so limited. 

IPR2014-00892, Pap. 46 at 19-20 (citations omitted); '228 Prosecution History at 355-56. 

See also IPR2014-00893, Pap. 44 at 19; IPR2014-00895, Pap. 46 at 19; IPR2014-00518, 

Pap. 47 at 19. 

Should Patent Owner attempt here to argue that DBPSK and DQPSK are not different 

types of modulation methods, as it appears to have done in the cited Rembrandt Litigation and 

Rembrandt IPRs, this interpretation of the term "'types' of modulation methods" would not only 

be wholly unsupported by the claims and the specification of the '228 patent, but it would also 

directly conflict with the PTAB's interpretation of claim 1 (from which claim 21 depends), 

which was never appealed by Patent Owner. 

B. Overview of Prior Art 

1. Overview of Snell 

Snell is prior art under at least§ 102(e) because it is a U.S. Patent filed by another in the 

United States on March 17, 1997, which is prior to December 5, 1997, the earliest claimed 

priority date of the '228 patent. Snell has not been previously cited to or considered by the 

Patent Office in connection with the '228 patent. 

Snell discloses a transceiver that serves as an access point for communicating data with 

other transceivers connected to a wireless local area network (WLAN). Snell at 1 :34-46; see id 

at 1:47-50, 4:42-47, 5:18-21. Snell's transceiver transmits data packets intended for another 

transceiver, where the communication may switch on-the-fly between a "first modulation method" 

(e.g., BPSK) and a "second modulation method" (e.g., QPSK) that is "of a different type than the 
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first modulation method."6 Id at 2:61-63 ("The modulator may also preferably include header 

modulator means for modulating data packets."), l :55-57 ("The PRISM 1 chip set provides all 

the functions necessary for full or half duplex, direct sequence spread spectrum, packet 

communications at the 2.4 to 2.5 GHz ISM radio band."), 2:27-30 ("It is another object of the 

invention to provide a spread spectrum transceiver and associated method to permit operation at 

higher data rates and which may switch on-the-fly between different data rates and/or formats."), 

7: 10-14 ("The variable data may be modulated and demodulated in different formats than the 

header portion to thereby increase the data rate, and while a switchover as indicated by the 

switchover point in FIG. 3, occurs on-the-fly."), 1:58-61 ("In particular, the HSP3824 baseband 

processor manufactured by Harris Corporation employs quadrature or bi-phase phase shift 

keying (QPSK or BPSK) modulation schemes."), 2: 15-17 ("Moreover, a WLAN application, for 

example, may require a change between BPSK and QPSK during operation, that is, on-the-fly."). 

See id at Abstract, 1 :55-61, 2:56-59, Fig. 2, Fig. 3, Fig. 5. 

Snell discloses that each data packet transmission is structured with a PLCP preamble 

and PLCP header and a "payload portion" (e.g., MPDU data). Id at 6:35-36, 6:64-66, 7:5-14, 

Fig. 3. The PLCP preamble contains SYNC and SFD fields, and the PLCP header contains 

6 As explained in §III.A.2, supra, in IPR2014-00892, the Board construed different "type[s]" of 
modulation methods as "modulation methods that are incompatible with one another," 
specifically finding that the "DQPSK .. . modulation method[] [is] incompatible with DBPSK 
modulation" and thus DQPSK modulation is "a different type" of modulation than DBPSK. 
IPR2014-00892, Pap. 46 at 13, 19-20; '228 Prosecution History at 349, 355-56. Accordingly, 
Snell, which provides examples of switching between BPSK and QPSK modulation, and 
alternatively switching between DBPSK and DQPSK modulation, discloses the claimed feature 
of changing between different modulation types, even if Snell's "first modulation method" and 
"second modulation method" each use phase shift keying. In addition, Snell further discloses a 
SIGNAL field in the header to indicate the modulation method used to modulate the MPDU data, 
thereby disclosing an indication of an impending change from the first modulation method to the 
second modulation method or vice-versa. 
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SIGNAL, SERVICE, LENGTH, and CRC fields. Id at Fig. 3, 6:48-7:14. The MPDU data is 

the data to be transmitted to the receiving transceiver. Id at 7:5-6 ("MPDU is serially provided 

by Interface 80 and is the variable data scrambled for normal operation."); see also id at 7:6-14, 

Fig. 3. 

Id at Fig. 3. 

'".,,.-- SWITCHCOVfR POINT 
I 192µ,5 I 

I Sl'NC(12B) I Sf0(18}I SIGNAl(B)I SERVICE(8) jLENGTl-!(16) ! CRC{16) I 
I ) 1 

:--1«µ.s . I 48µ..5 · : 

I PLCP PREAMBL[ i f>LCP HEAOER I 
j I 

l DBPSK. Hlbit/ s {PER 802.1 l) : 
l I 
I I 

FIG.3 

M PDU {VARIA8L[) 

MPOU (VARIABlf) 

Dlff£RENT 
fORMATS & 

RATES 

Snell teaches that the PLCP preamble and PLCP header are always modulated using the 

"first modulation method" (e.g., BPSK). Snell at 6:35-36 ("The header may always be BPSK"), 

Fig. 3. Snell further discloses that the SIGNAL field in the PLCP header "indicates" which of 

the "first modulation method" (e.g., BPSK) and "second modulation method" (e.g., QPSK) is 

used for modulating the "payload portion" (e.g., MPDU data). 

For example, Snell discloses "[n]ow relating to the PLCP header 91, the SIGNAL is: 

OAh 
14h 
37h 
6Eh 

1 Mbit/s BPSK, 
2 Mbit/S QPSK, 
5.5 l\-1bit/s BPSK, and 
11 Mbit/s QPSK. 

" ------------------------
Snell at 6:52-59. Thus, Snell teaches that the SIGNAL field in the PLCP header includes the 

symbol "OAh" to indicate when the MPDU data is modulated using the "first modulation method" 

(e.g., BPSK at 1 Mbit/s). Id at 6:52-59, 7: 1-2, 7:5-14, Fig. 3. Snell also teaches that the 

SIGNAL field in the PLCP header includes the symbol "14h" to indicate when the MPDU data is 
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modulated using the "second modulation method" (e.g., QPSK at 2 Mbit/s). Id Snell thus 

teaches that "[t]he variable data may be modulated and demodulated in different formats than the 

header portion to thereby increase the data rate, and while a switchover as indicated by the 

switchover point in FIG. 3, occurs on-the-fly." Id at 7: 10-14; see also, e.g., id at Fig. 3, 2:27-30. 

! 
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Id at Fig. 3 (annotated). 

Snell teaches communicating multiple data packets with the ability to "switch on-the-fly 

between different data rates and/or formats." Id at 2:29-30. Based on this disclosure, a person 

of ordinary skill in the art would have understood that Snell teaches that a series of packets may 

be sent that switch from using a first modulation method to using a second modulation method 

for the payload portion of the data packet, as shown in the annotated Figure 3 above. For 

example, Snell's transceiver transmits a "first message" comprising "first information" (e.g., 

PLCP preamble and PLCP header) that is "modulated according to a first modulation method" 

(e.g., BPSK) where the "first information" (e.g., "SIGNAL" field in PLCP header) indicates (e.g., 

using "0Ah") the modulation type (e.g., BPSK) used for modulating "second information" (e.g., 

MPDU data). For example, in the "first message," the "SIGNAL" field in the PLCP header uses 
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a code (e.g., "OAh") that indicates that the "second information" (e.g., MPDU data) is modulated 

"according to the first modulation method" (e.g., BPSK at I Mbit/s). 

Snell's transceiver then transmits a "second message" comprising "third information" 

(e.g., PLCP preamble and PLCP header) "modulated according to the first modulation method" 

(e.g., BPSK) where the "third information comprises information" (e.g., "SIGNAL" field in 

PLCP header) "that is indicative of an impending change in modulation" (e.g., using "14h") "to a 

second modulation method" (e.g., QPSK) used for modulating "fourth information." For 

example, in the "second message," the "SIGNAL" field in the PLCP header uses a code (e.g., 

"14h") that indicates that the "fourth information" (e.g., MPDU data) is modulated "according to 

the second modulation method" (e.g., QPSK at 2 Mbit/s), wherein the "second modulation 

method" is of a "different type than the first modulation method." This "SIGNAL" is "indicative 

of an impending change" from the "first modulation method" to the "second modulation method" 

because it is indicating a change from, for example, BPSK modulation to QPSK modulation. In 

addition, transmitting the data using the "second modulation method"- QPSK-results in a data 

rate of 2 Mbit/s which is higher than transmitting the data using the "first modulation method"

BPSK at I Mbit/s. 

While Snell describes that the "first modulation method" may be BPSK and the "second 

modulation method" may be QPSK (which are two different types of modulation methods, see 

supra §111.A.2), Snell alternatively discloses that the "first modulation method" may be 

differential BPSK ("DBPSK") and the "second modulation method" may be differential QPSK 

("DQPSK") (which, again, are two different types of modulation methods, see id). For example, 

Snell teaches that the PLCP preamble and PLCP header may be modulated using differential 

BPSK. Snell at 2:56-3 :5 ("[t]he modulator may also preferably include header modulator means 
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for modulating data packets to include a header at a predetermined modulation and a third data 

rate defining a third format .... The third format is preferably differential BPSK."), 6:64-66 

("[t}he PLCP preamble and PLCP header are always at I Mbitls, Dif.f encoded, scrambled and 

spread with an 11 chip barker."), Fig. 3. Snell also teaches that the MPDU data may be 

modulated using either differential BPSK or differential QPSK. See, e.g., Snell at 7:6-8 ("The 

reference phase for the first symbol of the MPDU is the output phase of the last symbol of the 

header for Dif.f Encoding."), Figs. 2, 5; see also, e.g., Harris 4064.4 (incorporated by reference 

into Snell at 5: 13-17) at 14 ("The preamble and header are always transmitted as DBPSK 

waveforms while the data packets can be configured to be either DBPSK or DQPSK."), 14 ("The 

HSP3824 transmitter is designed as a Direct Sequence Spread Spectrum DBPSKIDQPSK 

modulator."), 14 ("The modulator is capable of switching rate automatically in the case where 

the preamble and header information are DBPSK modulated, and the data is DQPSK 

modulated."), 15 ("The preamble is always transmitted as a DBPSK waveform with a 

programmable length of up to 256 symbols long."), 15 ("Signal Field (8 Bits) - This field 

indicates whether the data packet that follows the header is modulated as DBPSK or DQPSK. In 

mode 3 the HSP3824 receiver looks at the signal field to determine whether it needs to switch 

from DBPSK demodulation into DQPSK demodulation at the end of the always DBPSK 

preamble and header fields."), 16 ("Mode 3 - In this mode the preamble is programmable up to 

256 bits ( all l's). The header in this mode is using all available fields. In mode 3 the signal field 

defines the modulation type of the data packet (DBPSK or DQPSK) so the receiver does not need 

to be preprogrammed to anticipate one or the other. In this mode the device checks the Signal 

field for the data packet modulation and it switches to DQPSK if it is defined as such in the 
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signal field Note that the preamble and header are always DBPSK [thus} the modulation 

definition applies only for the data packet."). 

2. Overview of Harris 4064.4 (Incorporated by Ref ere nee into Snell) 

Harris 4064.4 is prior art under at least § 102(e) together with Snell because it is 

incorporated by reference in its entirety into Snell (Snell at 5:13-17)7, a U.S. Patent filed by 

another in the United States on March 17, 1997, which is prior to the earliest '228 patent priority 

date of December 5, 1997. A copy of Harris 4064.4 was submitted to the Patent Office in an 

Information Disclosure Statement dated March 17, 1997, in the original filing of U.S. Patent 

Application No. 08/819,846, from which Snell issued ("the '846 Snell Application"). The file 

wrapper of the '846 Snell Application (attached as Exhibit L) includes a copy of Harris 4064.4, 

Exhibit Lat 158-97, and a Form PTO-1449 dated March 17, 1997 cites Harris 4064.4, id at 78. 

Harris 4064.4 is a publication by Harris Corporation dated October 1996 with a 1996 copyright 

notice by Harris Corporation. Harris 4064.4 at l; Snell at cover (listing Harris 4064.4 under 

"Other Publications"), 5: 13-17. Harris 4064.4 describes the HSP3824 Direct Sequence (DSSS) 

baseband processor that was a part of the PRISM chipset developed, manufactured, and sold by 

Harris Corporation. Harris 4064.4 at 1 ("The Harris HSP3824 Direct Sequence (DSSS) 

baseband processor is part of the PRISM1M 2.4 GHz radio chipset ... "; "Ordering Information ... 

Part No. HSP 3824VI"); Snell at 1 :47-63, 5:8-17, 5:31-33. Harris 4064.4 is also prior art under 

at least§§ 102(a) and (b) because it is a printed publication that was publicly available at least as 

7 Snell expressly incorporates by reference "the entire disclosure" of Harris 4064.4 (Snell at 5:8-
17, 5:31-33). See Harari v. Lee, 656 F.3d 1331, 1335-36 (Fed. Cir. 2011) ("the entire '579 
application disclosure was incorporated by the broad and unequivocal language: 'The disclosures 
of the two applications are hereby incorporate[ d] by reference."'); Advanced Display Sys., Inc. v. 
Kent State Univ., 212 F.3d 1272, 1282 (Fed.Cir.2000) ("Incorporation by reference provides a 
method for integrating material from various documents into a host document-a patent or 
printed publication in an anticipation determination-by citing such material in a manner that 
makes clear that the material is effectively part of the host document as if it were explicitly 
contained therein."). 
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early as October 1996. Harris 4064.4 has not been previously cited to or considered by the 

Patent Office in connection with the '228 patent. 

Harris 4064.4, the entirety of which is incorporated by reference into Snell, is a 

publication from Harris Corporation that describes features and operation of the HSP3824 

baseband processor, part of the PRISM chipset disclosed in Snell. Harris Corporation was the 

assignee of Snell at issuance and developed and manufactured the PRISM chipset. Snell at 1 :47-

50. Harris 4064.4 discloses that the HSP3824 baseband processor can transmit using either 

DPBSK or DQPSK modulation. Harris 4064.4 at 14 ("The preamble and header are always 

transmitted as DBPSK waveforms while the data packets can be configured to be either DBPSK 

or DQPSK."); id ("The HSP3824 transmitter is designed as a Direct Sequence Spread Spectrum 

DBPSKIDQPSK modulator"); id ("The modulator is capable of switching rate automatically in 

the case where the preamble and header information are DBPSK modulated, and the data is 

DQPSK modulated."). 

Harris 4064.4 also discloses that the "Signal" field of the header indicates the type of 

modulation used for the data portion of the packet, and that the switching can be done on-the-fly. 

Id at 15 ("Signal Field (8 Bits) - This field indicates whether the data packet that follows the 

header is modulated as DBPSK or DQPSK. In mode 3 the HSP3824 receiver looks at the signal 

field to determine whether it needs to switch from DBPSK demodulation into DQPSK 

demodulation at the end of the always DBPSK preamble and header fields."); id at 16 ("In mode 

3 the signal field defines the modulation type of the data packet (DBPSK or DQPSK) so the 

receiver does not need to be preprogrammed to anticipate one or the other. In this mode the 

device checks the Signal field for the data packet modulation and it switches to DQPSK if it is 
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defined as such in the signal field. Note that the preamble and header are always DBPSK [thus] 

the modulation definition applies only for the data packet."); id at Fig. 10. 

Accordingly, Harris 4064.4 teaches that the "Signal" sequence, which is modulated using 

DBPSK and occurs prior to the data portion of the packet, indicates whether the modulation type 

for the data portion will remain as DBPSK or will switch to DQPSK. 

3. Overview of Harris AN9614 (Incorporated by Reference into Snell) 

Harris AN96 l 4 is prior art under at least § 102( e) together with Snell because it is 

incorporated by reference in its entirety into Snell (Snell at 5:2-7)8, a U.S. Patent filed by another 

in the United States on March 17, 1997, which is prior to December 5, 1997, the earliest claimed 

priority date of the '228 patent. A copy of Harris AN9614 was submitted to the Patent Office in 

an Information Disclosure Statement dated March 17, 1997, in the original filing of U.S. Patent 

Application No. 08/819,846, from which Snell issued ("the '846 Snell Application"). The file 

wrapper of the '846 Snell Application includes a copy of Harris AN9614, Exhibit Lat 80, 83-84, 

and a Form PTO-1449 dated March 17, 1997 cites Harris AN9614, Id at 78. Harris AN9614 is a 

publication by Harris Corporation dated March 1996 with a 1996 copyright notice by Harris 

Corporation. Harris AN96 l 4 at 1; Snell at cover (listing Harris AN96 l 4 under "Other 

Publications"), 1:47-54, 4:65-5:7. Harris AN9614 describes the HSP3824 Direct Sequence 

(DSSS) baseband processor that was a part of the PRISM chipset developed, manufactured, and 

sold by Harris Corporation. Harris AN9614 at 1, 2; Snell at 1 :47-63, 5:8-17, 5:31-33; Harris 

8 Snell expressly incorporates by reference "the entire disclosure" of Harris AN9614 (Snell at 
5:2-7). See Harari v. Lee, 656 F.3d 1331, 1335-36 (Fed. Cir. 2011) ("the entire '579 application 
disclosure was incorporated by the broad and unequivocal language: 'The disclosures of the two 
applications are hereby incorporate[ d] by reference."'); Advanced Display Sys., Inc. v. Kent State 
Univ., 212 F.3d 1272, 1282 (Fed.Cir.2000) ("Incorporation by reference provides a method for 
integrating material from various documents into a host document-a patent or printed 
publication in an anticipation determination-by citing such material in a manner that makes 
clear that the material is effectively part of the host document as if it were explicitly contained 
therein."). 
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4064.4 ("The Harris HSP3824 Direct Sequence (DSSS) baseband processor is part of the 

PRISM1M 2.4 GHz radio chipset. .. "; "Ordering Information ... Part No. HSP 3824VI"). Harris 

AN9614 is also prior art under at least§§ 102(a) and (b) because it is a printed publication that 

was publicly available at least as early as March 1996. Harris AN9614 has not been previously 

cited to or considered by the Patent Office in connection with the '228 patent. 

Harris AN9614, the entirety of which is incorporated by reference into Snell, is a 

publication from Harris Corporation that describes features and operation of the PRISM chipset 

disclosed in Snell. Harris Corporation was the assignee of Snell at issuance and developed and 

manufactured the PRISM chipset. Snell at 1:47-50. Harris AN9614 discloses that the PRISM 

chipset described in Snell can operate in a polled (master/slave) protocol: 9 

[T]he controller can keep adequate time to operate either a polled or a time 
allocated scheme. In these modes, the radio is powered off most of the time and 
only awakens when communications is expected. This station would be awakened 
periodically to listen for a beacon transmission. The beacon serves to reset the 
timing and to alert the radio to traffic. If traffic is waiting, the radio is instructed 
when to listen and for how long. In a polled scheme, the remote radio can respond 
to the poll with its traffic if it has any. With these techniques, the average power 
consumption of the radio can be reduced by more than an order of magnitude 
while meeting all data transfer objectives. 

Harris AN9614 at 3. This discloses that when the PRISM chipset described in Snell is 

configured to operate in a polled (master/slave) protocol, power consumption can beneficially be 

reduced by more than an order of magnitude. 

4. Overview of Admitted Prior Art 

The '228 patent describes a prior art multipoint network architecture using a master 

modem and at least two tribs, with the specification making clear that "tribs" are the same thing 

9 A polled protocol is a master/slave protocol, as confirmed by the '228 patent. '228 patent at 
4:30-34. See also IPR2014-00892, Pap. 46 at 16 ("In [a polling] protocol, a centrally assigned 
master periodically sends a polling message to the slave nodes, giving them explicit permission 
to transmit on the network."); '228 Prosecution History at 352; IPR2014-00892, Ex.1323 
(Goodman Declaration) ,i 124. 
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as "slaves." '228 patent at 3:64-5:7, Figs. 1, 2. For example, in the "Description of the 

Illustrative Embodiments," the '228 patent discusses an "exemplary" multipoint communication 

protocol, asserting that in such a protocol the "master ... permits transmission from a trib only 

when that trib has been selected." '228 patent at 4:28-33. In its "Summary," the '228 patent 

describes a "master/slave" relationship as being one where "communication from a slave to a 

master occurs in response to a communication from the master to the slave." '228 patent at 2:27-

34. Thus, the '228 patent teaches that "tribs" and "slaves" are both controlled by a master, which 

demonstrates that in the '228 patent, tribs and slaves are the same thing, and the terms are used 

interchangeably. 

Both the figures and the specification of the '228 patent admit that communications 

systems using master/slave relationships were known in the prior art. In particular, Figure 1, 

which shows a master transceiver 24 in communication with three tributary transceivers, i.e., 

slaves, is labeled as "Prior Art." See In re Nomiya, 509 F.2d 566, 571 (CCPA 1975) (holding 

applicant's labeling of two figures in the application drawings as "prior art" to be an admission 

that what was pictured was prior art relative to applicant's improvement); MPEP § 2129. In 

addition, the specification of the '228 patent admits that multipoint communication systems 

utilizing a master and multiple slaves was known in the prior art. Id at 3 :64-4: 1 ("With 

reference to FIG. 1, a prior art multipoint communication system 22 is shown to comprise a 

master modem or transceiver 24, which communicates with a plurality of tributary modems 

(tribs) or transceivers 26-26 over communication medium 28.") (emphasis added); see 

Pharmastem Therapeutics, Inc. v. Viacell, Inc., 491 F.3d 1342, 1362 (Fed. Cir. 2007) 

("Admissions in the specification regarding the prior art are binding on the patentee for purposes 
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of a later inquiry into obviousness."); Constant v. Advanced Micro-Devices, Inc., 848 F .2d 1560, 

1570 (Fed.Cir.1988); MPEP § 2129. 

Patentee made further admissions during prosecution of one of the parent applications to 

the '228 patent. As will be discussed in more detail below, one of the parent applications to the 

'228 patent is Serial No. 09/205,205, which issued as U.S. Patent No. 6,614,838 ("the '838 

Patent"). During prosecution of the '838 patent, an Office Action, mailed on June 28, 2001, 

required the Applicant to designate Figure 2 as prior art. Ex. J at 3. ("Figure 2 should be 

designated by a legend such as - prior art - because only that which is old is illustrated."). In a 

"First Amendment And Response" filed October 1, 2001, the Applicant made the amendment, 

thus admitting that the subject matter shown in Figure 2 was known in the prior art. Ex.Kat 5, 9. 

The specification of the '228 patent describes the prior art shown in Figure 2 as follows: 

Referring now to FIG. 2, an exemplary multipoint communication session is 
illustrated through use of a ladder diagram. This system uses polled multipoint 
communication protocol. That is, a master controls the initiation of its own 
transmission to the tribs and permits transmission from a trib only when that trib 
has been selected 

'228 patent at 4:28-33 (emphasis added). Lest there be any doubt that polled multiport 

communications using masters and slaves are admitted prior art, the specification says that the 

operation of the prior art system of Fig. 1 is illustrated in Fig. 2. Id. at 3:33-34 ("FIG. 2 is a 

ladder diagram illustrating the operation of the multipoint communication system of FIG. 1."). 

Patentee's admissions in the '228 patent and the prosecution history of its ancestor '205 

application regarding the fact that master/slave communication systems are prior art are binding, 

and can be used when determining whether a claim is obvious. Pharmastem Therapeutics, Inc. v. 

Viacell, Inc., 491 F.3d 1342, 1362 (Fed. Cir. 2007) ("Admissions in the specification regarding 

the prior art are binding on the patentee for purposes of a later inquiry into obviousness."); 

Constant v. Advanced Micro-Devices, Inc., 848 F.2d 1560, 1570 (Fed.Cir.1988) ("A statement 
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in the patent that something is in the prior art is binding on the applicant and patentee for 

determinations of anti ci pati on and obviousness.' '). 

The PTAB correctly found that "the '228 patent's disclosure of polled multipoint 

communications using masters and slaves, depicted in Figures 1 and 2 and described in column 3, 

line 64 through column 5, line 7, contains material that may be used as prior art against the 

patent under 35 U.S.C. § 103(a)." IPR2014-00892, Pap. 46 at 13; '228 Prosecution History at 

349. See also IPR2014-00892, Pap. 46 at 13, 19; IPR2014-00893, Pap. 44 at 13, 19; IPR2014-

00895, Pap. 44 at 13; IPR2014-00518, Pap. 47 at 13; IPR2014-00519, Pap. 49 at 5. 

The prior art master/slave system depicted in Figures 1 and 2 and described in column 3, 

line 64 through column 5, line 7 ("Admitted Prior Art") includes "a master modem or transceiver 

24, which communicates with a plurality of tributary modems (tribs) or transceivers 26-26 

[(slave transceivers)] over communication medium 28." '228 patent at 3 :64-4: 1. 

The master/slave system described in the Admitted Prior Art operates using a polled 

multipoint communication protocol. Id at 4:30. In this protocol, "a master [transceiver] controls 

the initiation of its own transmission to the tribs and permits transmission from a trib [(i.e., slave 

transceiver)] only when that trib has been selected." Id at 4:31-33. The master transceiver 

selects a trib by "transmit[ting] a training sequence 34 that includes the address of the trib that 

the master seeks to communicate with. In this case, the training sequence 34 includes the 

address of trib 26a." Id at 4:38-41. Further, "[b]ecause master transceiver 24 selected trib 26a 

for communication as part of training sequence 34, trib 26a is the only modem that will return a 

transmission. Thus, trib 26a transmits data 44 destined for master transceiver 24." Id at 4:53-57. 

The Admitted Prior Art describes that the master can poll another trib (i.e., slave 

transceiver) for data as well: 
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The foregoing procedure is repeated except master transceiver identifies trib 26b 
in training sequence 48. In this case, trib 26a ignores the training sequence 48 and 
the subsequent transmission of data 52 and trailing sequence 54 because it does 
not recognize its address in training sequence 48. Master transceiver 24 transmits 
data 52 to trib 26b followed by trailing sequence 54 ... To send information back 
to master transceiver 24, trib 26b transmits training sequence 56 to establish a 
communication session. Master transceiver 24 is conditioned to expect data only 
from trib 26b because trib 26b was selected as part of training sequence 48. Trib 
26b transmits data 58 to master transceiver 24 terminated by trailing sequence 62. 

Id at 4:59-5:7. 

Accordingly, the Admitted Prior Art describes a prior art master/slave relationship in 

which a slave communication (e.g., 44, 58) from a slave (e.g., 26a, 26b) to a master (e.g., 24) 

occurs in response to a master communication (e.g., 34, 48) from the master (e.g., 24) to the 

slave (e.g., 26a, 26b). 

5. Overview of Y amano 

Yamano is prior art under at least § 102( e) because it is a U.S. Patent filed by another in 

the United States on May 9, 1997, which is prior to December 5, 1997, the earliest claimed 

priority date of the '228 patent. Yamano has not been previously cited to or considered by the 

Patent Office in connection with the '228 patent. 

Yamano discloses transmitting a first message, including a preamble and main body, and 

that the preamble includes a destination address for an intended destination of the payload 

portion. Yamano at 19:63-64 ("Packet 700 includes a preamble 701 and a main body 702."); 

Yamano at 20: 1-7 ("For example, preamble 701 can include information which identifies: ... (2) 

packet source and destination addresses."). Y amano also discloses that the preamble precedes 

the main body (containing data), as shown in Figure 8: 
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( 
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Yamano at Fig. 8 (annotated). 

Further, Yamano discloses that including the destination address in the preamble is 

advantageous because the receiver can demodulate only those packets that are addressed to it, 

thereby reducing its processing requirements. Id at 20:54-59. 

6. Overview of Kamerman 

Kamerman is prior art under at least§ 102(a) because it is a printed publication that was 

publicly available at least as early as September 22-25, 1996, which is prior to December 5, 1997, 

the earliest claimed priority date of the '228 patent. Kamerman (attached as Exhibit I) is an 

article titled "Throughput Density Constraints for Wireless LANs Based on DSSS," authored by 

Ad Kamerman, published by IEEE at the 1996 IEEE 4th International Symposium on Spread 

Spectrum Techniques and Applications Proceedings held from September 22-25, 1996 in Mainz, 

Germany. Kamerman at 3. Kamerman also bears a copyright date of 1996 by the Institute of 

Electrical and Electronics Engineers, Inc. (Kamerman at 4) and was available to the public in the 

Library of Congress as early as January 16, 1997, as indicated by the Library of Congress date 

stamp of January 16, 1997 (Kamerman at 2). Kamerman has not been previously cited to or 

considered by the Patent Office in connection with the '228 patent. 
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Kamerman, like Snell, relates to DSSS transceivers designed according to the then-draft 

IEEE 802.11 standard, and discloses an automatic rate selection scheme for transmitting a first 

data packet where the data is modulated using a first modulation method (e.g., BPSK at 1 mbps) 

and next transmitting a second data packet where the data is modulated using a second 

modulation method (e.g., QPSK at 2 mbps) to adjust the data transfer rate based on channel 

conditions. Id at 11 ("IEEE 802.11 DS specifies BPSK and QPSK, in addition there could be 

applied proprietary modes with M-PSK and QAM schemes that provide higher bit rates by 

encoding more bits per symbol. ... An automatic rate selection scheme based on the reliability 

of the individual uplink and downlink could be applied. The basic rate adaptation scheme could 

be: after unacknowledged packet transmissions the rate falls back, and after a number (e.g. JO) 

of successive correctly acknowledged packet transmissions the bit rate goes up."). Kamerman 

discloses that the data transfer rates can fall forward (i.e., increase) with reliable connections and 

fall back (i.e., revert) when there is strong cochannel interference. Id at 12 ("The application of 

proprietary bit rates of 3 and 4 Mbps in addition to the basic 1 and 2 Mbps, can be combined 

with an automatic rate selection. This automatic rate selection gives fall forward at reliable 

connections and fall back at strong cochannel interference."). 

Kamerman discloses adjusting the data transfer rates by switching between modulation 

types, including between a first modulation method, such as BPSK (which corresponds to a 

lower data transfer rate) and a second modulation method of a different type, such as QPSK 

(which corresponds to a higher data transfer rate). Id at 11. Kamerman teaches that the 

automatic rate selection scheme can maximize the data transfer rate by transmitting the data 

using the first modulation method (which corresponds to a lower data transfer rate) during higher 

load conditions when a more robust signal is needed due to "mutilation of transmissions by 
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interference," and switching to transmitting the data using the second modulation method (which 

corresponds to the higher data transfer rate) when there is a reliable connection. 

At lower load in the neighbor cells the highest bit rate can be used more often. At 
higher load the transmissions from the accesspoint to stations at the outer part of 
the cells, will be done often at fall back rates due to mutilation of transmissions by 
interference. In practice the network load for LANs at nowadays client-server 
applications is very bursty, with sometimes transmission bursts over an individual 
links and low activity during the major part of the time. Therefore the higher bit 
rate can be used during the most of the time, and at high load in the neighbor cells 
(as will evoked by test applications) there will be switched to fall back rates in the 
outer part of the cell. 

Id at 11. 

Accordingly, Kamerman discloses an automatic rate selection scheme for transmitting a 

first data packet where the data is modulated using a first modulation method (e.g., BPSK at 1 

mbps) when there is a high load in neighbor cells causing cochannel interference which requires 

a more robust signal, and, after a number of successive correctly acknowledged packet 

transmissions (for instance, where there is a low load in neighbor cells and a reliable connection) 

next transmitting a second data packet where the data is modulated using a second modulation 

method (e.g., QPSK at 2 mbps) to maximize the data transfer rate. This automatic rate selection 

scheme is advantageous because it maximizes the data transfer rate when possible while 

preserving reliability during periods of strong cochannel interference. 

C. SNQ-1: Unpatentability of Claim 21 Under 35 U.S.C. § 103 Over Snell, 
Yamano and Kamerman 

Requesters submit that the combined teachings of Snell (submitted herewith as Exhibit 

D), Yamano (submitted herewith as Exhibit H) and Kamerman (submitted herewith as Exhibit I) 

raise a substantial new question of patentability with respect to claim 21 of the '228 patent, and 

that claim 21 of the '228 patent is unpatentable under 35 U.S.C. 103 as obvious over Snell in 

view ofYamano and Kamerman. 
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It was well-known in the art, as demonstrated by Yamano, that packets can be 

advantageously addressed for an intended destination. A POSIT A would have been motivated 

and found it obvious and straightforward to use Yamano' s teaching of including a destination 

address in the preamble portion of a data packet in implementing Snell's data packet comprising 

preamble, header, and MPDU data portions to advantageously specify which receiver the data is 

intended for and to beneficially reduce the processing requirements at the receiving device, as 

also taught by Yamano. Snell and Yamano are in the same field of art, with both relating to 

transmitting data packets over a network (see, e.g., Snell at 1:55-58, 2:61-63, 2:66-3:3, 5:18-21, 

6:48-63, Fig. 3; Yamano at 1: 1-29, 19:54-20:33, Fig. 8), at varying rates (see, e.g., Snell at 2: 15-

17, 6:52-59; Yamano at 19:54-56). Yamano expressly teaches that including a destination 

address in the preamble portion of the data packet, which precedes the data portion, will 

advantageously reduce processing requirements of receiving devices because the receiving 

device can filter out packets which it does not need to demodulate. Yamano at 20:54-59 ("When 

the preamble in a burst-mode packet includes the destination address of the packet, the receiver 

circuits can monitor the destination address of the packet, and in response, filter packets which 

do not need to be demodulated, thereby reducing the processing requirements of the receiver 

circuits."). In addition, Snell teaches structuring its data packet to include a preamble, header, 

and MPDU data portion (see, e.g., Snell at 6:35-36, 6:64-66, 7:5-14, Fig. 3), and Yamano teaches 

structuring its data packet to also include a preamble and data portion, and to place the 

destination address in the preamble portion (Yamano at 19:63-20:7, Fig. 8). It would have been 

routine and straightforward for a POSITA to include a destination address in the preamble 

portion of a data packet, as taught by Yamano, in implementing Snell's system for transmitting 

data packets between transceivers, as Snell teaches that its data packet already includes a 
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preamble portion-and in combination, each element (Yamano' s teaching of placing a 

destination address in the preamble and Snell's teaching of a system for communicating data 

packets modulated according to different modulation methods between transceivers) performs 

the same function as it would separately, yielding nothing more than predictable results. KSR 

Int'! Co. v. Teleflex Inc., 550 U.S. 398, 417 (2007). A POSITA would have thus recognized that 

this combination (yielding the claimed limitation) would have worked as expected. For these 

reasons, a POSITA would have been motivated and found it obvious and straightforward to use 

Yamano' s advantageous teachings of including a destination address in the preamble of a data 

packet in implementing Snell's communication system. 

It was also well-known in the art, as demonstrated by Kamerman, to transmit a first data 

packet where the data is modulated using a first modulation method, such as BPSK 

( corresponding to a lower data transfer rate), and to next transmit a second data packet where the 

data is modulated using a second modulation method, such as QPSK ( corresponding to a higher 

data transfer rate). A POSITA would have been motivated and found it obvious and 

straightforward to use Kamerman' s teaching of transmitting a first data packet where the data is 

modulated using a first modulation method and next transmitting a second data packet where the 

data is modulated using a second modulation method in implementing Snell's system for 

communicating data packets modulated according to different modulation methods 

(implemented using the teachings of Yamano, as discussed above) to advantageously maximize 

the data transfer rate and adapt to changing channel conditions (as also taught by Kamerman). In 

particular, Kamerman expressly teaches that it is beneficial to transmit the data of a first data 

packet using a first modulation method corresponding to a lower data transfer rate (e.g., BPSK 

modulation at 1 mbps) during higher load conditions when a more robust signal is needed due to 
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"mutilation of transmissions by interference," and to next transmit the data of a second data 

packet using a second modulation method corresponding to a higher data transfer rate (e.g., 

QPSK modulation at 2 mbps) (i.e., falling forward) to maximize the data transfer rate during 

lower load conditions when the connection is more reliable. See Kamerman at 6 ("Then there is 

looked to automatic rate control to keep the cochannel interference at a tolerable level."), 11 

("The basic rate adaptation scheme could be: after unacknowledged packet transmissions the rate 

falls back, and after a number (e.g. JO) of successive correctly acknowledged packet 

transmissions the bit rate goes up."), 11 ("At lower load in the neighbor cells the highest bit rate 

can be used more often. At higher load the transmissions from the accesspoint to stations at the 

outer part of the cells, will be done at fallback rates due to mutilation of transmissions by 

interference. In practice the network load for LANs at nowadays client-server applications is 

very bursty, with sometimes transmission bursts over an individual links and low activity during 

the major part of the time. Therefore the higher bit rate can be used during the most of the time, 

and at high load in the neighbor cells ... there will be switched to fall back rates in the outer part 

of the cell."), 12 ("This automatic rate selection gives fall forward at reliable connections and fall 

back at strong cochannel interference. Therefore it gives adaptation of the bit rate to the 

interference as it occurs in time depending on positions as load."). 

Moreover, Snell and Kamerman are in the same field of art, with both relating to 

communications between transceivers that use BPSK and QPSK modulation methods to transfer 

data at different rates according to the draft IEEE 802.11 standard available at that time. See, 

e.g., Snell at 1:47-63 ("The assignee of the present invention has developed and manufactured a 

set of integrated circuits for a WLAN under the mark PRISM 1 which is compatible with the 

proposed IEEE 802.11 standard .... "), 5:31-33 ("The present invention provides an extension of 
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the PRISM 1 product from I Mbit/s BPSK and 2 Mbit/s QPSK .. . "); Kamerman at 6 ("This paper 

considers the critical parameters for wireless LANs that operate conform to the IEEE 802.11 

DSSS (direct sequence spread spectrum) standard ... "), 11 ("IEEE 802.11 DS specifies bit rates 

of 1 and 2 Mbps.", 11 ("IEEE 802.11 DS specifies BPSK and QPSK ... "). It would have been 

routine and straightforward for a POSIT A to use Kamerman' s teaching of transmitting a first 

data packet where the data is modulated using a first modulation method and next transmitting a 

second data packet where the data is modulated using a second modulation method in 

implementing Snell's system (implemented in light of Yamano) for communicating data packets 

modulated according to different modulation methods, as both Snell and Kamerman are directed 

to IEEE 802.11 systems utilizing BPSK and QPSK modulation corresponding, respectively, to a 

lower and higher data transfer rates-and in combination, each element (Kamerman's teaching 

of transmitting a first data packet where the data is modulated using a first modulation method 

and next transmitting a second data packet where the data is modulated using a second 

modulation method and Snell's system for communicating data packets modulated according to 

different modulation methods) performs the same function as it would separately, yielding 

nothing more than predictable results. KSR, 550 U.S. at 417. A POSITA would have thus 

recognized that this combination (yielding the claimed limitation) would have worked as 

expected. For these reasons, a POSITA would have been motivated and found it obvious and 

straightforward to use Kamerman' s teaching of transmitting a first data packet where the data is 

modulated using a first modulation method and next transmitting a second data packet where the 

data is modulated using a second modulation method in implementing Snell's system 

(implemented in light of Yamano) for communicating data packets modulated according to 

different modulation methods. 
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The combination of Snell, Yamano, and Kamerman shows or renders obvious each and 

every element of the invention of claim 21. The relevant teachings of the combination of Snell, 

Yamano, and Kamerman were not considered during the prior examination of the '228 patent 

and a reasonable Examiner would consider these disclosures important in determining whether or 

not the claims are patentable. 

Therefore, the combination of Snell, Yamano, and Kamerman raises a substantial new 

question of patentability with respect to claim 21 of the '228 patent (SNQ-1) and presents new 

technological teachings not previously considered in connection with prosecution of the '228 

patent. MPEP § 2216. Accordingly, Requesters propose that claim 21 should be rejected under 

§ 103 as rendered obvious by Snell, Y amano, and Kamerman. 

The following claim chart demonstrates, in further detail, how each limitation is, at a 

minimum, obvious in light of Snell, Yamano, and Kamerman. 

!.[preamble] A 
master 
communication 
device configured to 
communicate with 
one or more slave 
transceivers according 
to a master/slave 
relationship in which 
a slave 
communication from 
a slave device to the 
master 
communication 
device occurs in 
response to a master 
communication from 
the master 
communication 
device to the slave 

To the extent this preamble is considered a limitation of the claim, 
Snell discloses a master communication device configured to 
communicate with one or more slave transceivers according to a 
master/slave relationship in which a slave communication from a 
slave device to the master communication device occurs in response to 
a master communication from the master communication device to 
the slave device. See, e.g., Snell at 1:34-46, 1:47-50, 1:55-57, 2:27-30, 
4:42-47, 5:18-21; Harris AN9614 at 3. 

For example, Snell discloses a "transceiver" that serves as an access point 
for communicating data with other transceivers connected to a wireless 
local area network (WLAN). 

"In a typical WLAN, an access point provided by a transceiver, that is, a 
combination transmitter and receiver, connects to the wired network from 
a fixed location. Accordingly, the access transceiver receives, buffers, and 
transmits data between the WLAN and the wired network. A single access 
transceiver can support a small group of collocated users within a range 
of less than about one hundred to several hundred feet. The end users 
connect to the WLAN through transceivers which are typically 
1m lemented as PC cards in a notebook com uter, or ISA or PCI cards for 
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desktop computers. Of course the transceiver may be integrated with any 
device, such as a hand-held computer." Snell at 1 :34-46. 

"Like the HSP3 824 baseband processor, the high data rate baseband 
processor 40 of the invention contains all of the functions necessary for a 
full or half duplex packet baseband transceiver." Snell at 5: 18-21. 

"The PRISM 1 chip set provides all the functions necessary for full or half 
duplex, direct sequence spread spectrum, packet communications at the 
2.4 to 2.5 GHz ISM radio band." Snell at 1 :55-57. 

See also, e.g., Snell at 2:27-30 ("It is another object of the invention to 
provide a spread spectrum transceiver and associated method to permit 
operation at higher data rates and which may switch on-the-fly between 
different data rates and/or formats."); Snell at 1 :47-50 ("The assignee of 
the present invention has developed and manufactured a set of integrated 
circuits for a WLAN under the mark PRISM 1 which is compatible with 
the proposed IEEE 802.11 standard."); Snell at 4:42-47 ("Referring to 
FIG. 1, a wireless transceiver 30 in accordance with the invention is first 
described. The transceiver 30 may be readily used for WLAN applications 
in the 2.4 GHZ ISM band in accordance with the proposed IEEE 802.11 
standard. Those of skill in the art will readily recognize other applications 
for the transceiver 30 as well."). 

Snell incorporates by reference Harris AN9614, 10 which discloses that the 
communications between transceivers can operate according to a polled 
(i.e., master/slave) protocol, which is a master/slave communication 
system. 11 See e.g., Harris AN96 l 4 at 3. 

"[T]he controller can keep adequate time to operate either a polled or a 
time allocated scheme. In these modes, the radio is powered off most of 
the time and onl awakens when communications is ex ected. This 

10 Snell expressly incorporates by reference "the entire disclosure" of Harris AN9614 (Snell at 
5:2-7). See Harari v. Lee, 656 F.3d 1331, 1335-36 (Fed. Cir. 2011) ("the entire '579 application 
disclosure was incorporated by the broad and unequivocal language: 'The disclosures of the two 
applications are hereby incorporate[ d] by reference."'); see also Advanced Display Sys., Inc. v. 
Kent State Univ., 212 F.3d 1272, 1282 (Fed.Cir.2000) ("material not explicitly contained in the 
single, prior art document may still be considered for purposes of anticipation if that material is 
incorporated by reference into the document."). 
11 A polled protocol is a master/slave protocol, as confirmed by the '228 patent. '228 patent at 
4:30-34. See also IPR2014-00892, Pap. 46 at 16 ("In [a polling] protocol, a centrally assigned 
master periodically sends a polling message to the slave nodes, giving them explicit permission 
to transmit on the network."); '228 Prosecution History at 352; IPR2014-00892, Ex.1323 
(Goodman Declaration) ,i 124. 
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[I.A] a master 
transceiver configured 
to transmit a first 
message over a 
communication 
medium from the 
master transceiver to 
the one or more slave 
transceivers, 

[ I .B] wherein the first 
message compnses: 
first information 
modulated according 
to a first modulation 
method, second 
information, 
including a payload 
portion, modulated 
according to the first 
modulation method, 
wherein the second 
information 
comprises data 
intended for one of 
the one or more slave 
transceivers and 
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station would be awakened periodically to listen for a beacon 
transmission. The beacon serves to reset the timing and to alert the radio 
to traffic. If traffic is waiting, the radio is instructed when to listen and 
for how long. In a polled scheme, the remote radio can respond to the poll 
with its traffic if it has any. With these techniques, the average power 
consumption of the radio can be reduced by more than an order of 
magnitude while meeting all data transfer objectives." Harris AN96I4 at 
3. 

Snell discloses a master transceiver configured to transmit a first 
message over a communication medium from the master transceiver 
to the one or more slave transceivers. 

See Element I .preamble. 

Snell discloses that the first message comprises first information 
modulated according to a first modulation method, second 
information, including a payload portion, modulated according to the 
first modulation method, wherein the second information comprises 
data intended for one of the one or more slave transceivers. See, e.g., 
Snell at Abstract, 1:34-46, 1:47-50, 1:55-57, 1:58-61, 2:27-30, 2:56-59, 
2:61-3:5, 4:42-47, 5:18-2, 6:35-36, 6:52-59, 6:64-66, 7:1-2, 7:5-14, 7:6-
8, Figs. 2, 3; Harris AN9614 at 3; Harris 4064.4 at 14, 15, 16, Fig. 10. 

For example, Snell discloses a "transceiver" that serves as an access point 
for communicating "data intended for one of the one or more [other] 
transceivers" connected to a wireless local area network (WLAN). See 
Element I.preamble. 

"In a typical WLAN, an access point provided by a transceiver, that is, a 
combination transmitter and receiver, connects to the wired network from 
a fixed location. Accordingly, the access transceiver receives, buffers, and 
transmits data between the WLAN and the wired network. A single access 
transceiver can support a small group of collocated users within a range 
of less than about one hundred to several hundred feet. The end users 
connect to the WLAN through transceivers which are typically 
implemented as PC cards in a notebook computer, or ISA or PCI cards for 
desktop computers. Of course the transceiver may be integrated with any 
device, such as a hand-held computer." Snell at I :34-46. 
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duplex, direct sequence spread spectrum, packet communications at the 
2.4 to 2.5 GHz ISM radio band." Snell at I :55-57. 

Snell further discloses transmitting a "first message" comprising "first 
information" (e.g., PLCP preamble and PLCP header) "modulated 
according to a first modulation method" (e.g., BPSK) and "second 
information, including a payload portion" (e.g., MPDU data) "modulated 
according to the first modulation method" (e.g., BPSK) (as depicted in 
Figure 3 below). Snell alternatively discloses modulating the "first 
information" (e.g., PLCP preamble and PLCP header) and "second 
information, including a payload portion" (e.g., MPDU data) according to 
DBPSK, which also is a "first modulation method." 
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Snell at Fig. 3 (annotated). 

"The header may always be BPSK." Snell at 6:35-36. 

Snell discloses that the "SIGNAL" in the PLCP header indicates (e.g., 
using "OAh") the modulation type (e.g., BPSK) used for modulating the 
MPDU data portion. 

"Now relating to the PLCP header 91, the SIGNAL is: 
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OAh 
14h 
37h 
6Eh 

1 Mbit/ s BPSK, 
2 .Mbit/S QPSK, 
5.5 Mbit/s BPSK, and 
11 Mbit/s QPSK. 

" -------------------------
Snell at 6:52-59. 

"SIGNAL is indicated by 2 control bits and then formatted as described." 
Snell at 7:1-2. 

"MPDU is serially provided by Interface 80 and is the variable data 
scrambled for normal operation. The reference phase for the first symbol 
of the MPDU is the output phase of the last symbol of the header for Diff 
Encoding. The last symbol of the header into the scrambler 51 must be 
followed by the first bit of the MPDU. The variable data may be 
modulated and demodulated in different formats than the header portion 
to thereby increase the data rate, and while a switchover as indicated by 
the switchover point in FIG. 3, occurs on-the-fly." Snell at 7:5-14. 

"The modulator preferably comprises means for operating in one of a bi
phase PSK (BPSK) modulation mode at a first data rate defining a first 
format, and a quadrature PSK (QPSK) mode at a second data rate defining 
a second format." Snell at 2:56-59. 

"In particular, the HSP3824 baseband processor manufactured by Harris 
Corporation employs quadrature or bi-phase phase shift keying (QPSK or 
BPSK) modulation schemes." Snell at 1 :58-61. 

See also, e.g., Snell at Abstract ("The modulator and demodulator are 
each preferably operable in one of a bi-phase PSK (BPSK) mode at a first 
data rate and a quadrature PSK (QPSK) mode at a second data rate. 
These formats may also be switched on-the-fly in the demodulator."), 
2: 15-17 ("Moreover, a WLAN application, for example, may require a 
change between BPSK and QPSK during operation, that is, on-the-fly."). 

"The PLCP preamble and PLCP header are always at 1 Mbit/s, Dif.f 
encoded, scrambled and spread with an 11 chip barker." Snell at 6:64-66. 

"The modulator may also preferably include header modulator means for 
modulating data packets to include a header at a predetermined 
modulation and a third data rate defining a third format .... The third 
format is preferably differential BPSK." Snell at 2:61-3:5. 

"The reference hase for the firsts mbol of the MPDU is the out ut 
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phase of the last symbol of the header/or Dif.f Encoding." Snell at 7:6-8. 

~ SWITCHCOVER POINT 
I 192µ.s I 

j SYNc(128) I SfD{18)j SIGNAL(8) I SERYICE(8) I LENGTH(16) I CRC{16) I 
I I I 

:-144µ,s-1 48µ,s ' 

I PLCP PREAMBLE ' PlCP HEADER 

' i DBPSK, 1 l.lbll/s (PER 802.11) 
I 
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Snell at Fig. 3. 
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Snell at Fig. 5. 
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Snell incorporates by reference Harris 4064.4, 12 which discloses: 

"The preamble and header are always transmitted as DBP SK waveforms 
while the data packets can be configured to be either DBPSK or 
DQPSK." Harris 4064.4 at 14. 

"The preamble is always transmitted as a DBPSK waveform with a 
programmable length of up to 256 symbols long." Harris 4064.4 at 15. 

"Signal Field (8 Bits) - This field indicates whether the data packet that 
follows the header is modulated as DBPSK or DQPSK. In mode 3 the 
HSP3824 receiver looks at the signal field to determine whether it needs 
to switch from DBPSK demodulation into DQPSK demodulation at the 
end of the always DBPSK preamble and header fields." Harris 4064.4 at 
15. 

"Mode 3 - In this mode the preamble is programmable up to 256 bits (all 

12 Snell expressly incorporates by reference "the entire disclosure" of Harris 4064.4 (Snell at 5:8-
17, 5:31-33). See Harari v. Lee, 656 F.3d 1331, 1335-36 (Fed. Cir. 2011) ("the entire '579 
application disclosure was incorporated by the broad and unequivocal language: 'The disclosures 
of the two applications are hereby incorporate[ d] by reference."'); see also Advanced Display 
Sys., Inc. v. Kent State Univ., 212 F.3d 1272, 1282 (Fed.Cir.2000) ("material not explicitly 
contained in the single, prior art document may still be considered for purposes of anticipation if 
that material is incorporated by reference into the document."). 
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l's). The header in this mode is using all available fields. In mode 3 the 
signal field defines the modulation type of the data packet (DBPSK or 
DQPSK) so the receiver does not need to be preprogrammed to anticipate 
one or the other. In this mode the device checks the Signal field for the 
data packet modulation and it switches to DQPSK if it is defined as such 
in the signal field. Note that the preamble and header are always DBPSK 
the modulation definition applies only for the data packet." Harris 4064.4 
at 16. 

See also, e.g., Harris 4064.4 at 14 ("The HSP3824 transmitter is designed 
as a Direct Sequence Spread Spectrum DBPSK/DQPSK modulator."), 
Harris 4064.4 at 14 ("The modulator is capable of switching rate 
automatically in the case where the preamble and header information are 
DBPSK modulated, and the data is DQPSK modulated."), Harris 4064.4 
at FIGURE 10. 

Snell in view of Yamano discloses that the first message comprises 
first message address information that is indicative of the one of the 
one or more slave transceivers being an intended destination of the 
second information. See, e.g., Snell at 6:35-36, 6:64-66, 7:5-10, Fig. 3; 
Harris 4064.4 at 14; Yamano at 19:63-64, 20:1-7, 20:54-59, Fig. 8. 

For example, Snell discloses transmitting "a first message" including a 
PLCP preamble and PLCP header, and MPDU data, as shown in Figure 3 
below. 
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s.. ................................................................................................................................................................................................................................................................................................ ...: 
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Snell at Fig. 3 (annotated). 
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"The header may always be BPSK." Snell at 6:35-36. 

"The PLCP preamble and PLCP header are always at 1 Mbit/s, Diff 
encoded, scrambled and spread with an 11 chip barker." Snell at 6:64-66. 

"MPDU is serially provided by Interface 80 and is the variable data 
scrambled for normal operation. The reference phase for the first symbol 
of the MPDU is the output phase of the last symbol of the header for Diff 
Encoding. The last symbol of the header into the scrambler 51 must be 
followed by the first bit of the MPDU." Snell at 7:5-10. 

Snell incorporates by reference Harris 4064.4, 13 which discloses: 

"The preamble and header are always transmitted as DBPSK waveforms 
while the data packets can be configured to be either DBPSK or 
DQPSK." Harris 4064.4 at 14. 

Yamano14 discloses that the first message comprises first message 
address information that is indicative of the one of the one or more 
slave transceivers being an intended destination of the second 
information. See, e.g., Yamano at 19:63-64, 20:1-7, 20:54-59, Fig. 8. 

For example, Yamano discloses transmitting a "first message" (e.g., data 
packet including a preamble and main body) that includes "first message 
address information that is indicative" (e.g., "destination address" in the 
preamble) of the transceiver that is the "intended destination of the second 
information." 

"Packet 700 includes a preamble 701 and a main body 702." Yamano at 
19:63-64. 

"For example,preamble 701 can include information which identifies: (1) 
a version or type field for the preamble, (2) packet source and destination 
addresses, (3) the line code (i.e., the modem protocol being used), (4) the 
data rate, (5) error control parameters, (6) packet length and (7) a timing 
value for the expected reception slot of a subsequent packet." Yamano at 
20:1-7. 

14 As explained in Section 111.C, a POSITA would have been motivated and found it obvious and 
straightforward to use Yamano' s teaching of including a destination address in the preamble 
portion of a data packet in implementing Snell's communication system. 
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Yamano at Fig. 8 (annotated). 

"When the preamble in a burst-mode packet includes the destination 
address of the packet, the receiver circuits can monitor the destination 
address of the packet, and in response, filter packets which do not need to 
be demodulated, thereby reducing the processing requirements of the 
receiver circuits." Yamano at 20:54-59. 

[I.DJ said master Snell in view of Kamerman discloses that the master transceiver is 
transceiver configured configured to transmit a second message over the communication 
to transmit a second medium from the master transceiver to the one or more slave 
message over the 
communication 
medium from the 
master transceiver to 
the one or more slave 
transceivers wherein 
the second message 
compnses: 
third information 
modulated according 
to the first modulation 
method, wherein the 
third information 

transceivers wherein the second message comprises: third 
information modulated according to the first modulation method, 
wherein the third information comprises information that is 
indicative of an impending change in modulation to a second 
modulation method, and fourth information, including a payload 
portion, transmitted after transmission of the third information, the 
fourth information being modulated according to the second 
modulation method, the second modulation method being of a 
different type than the first modulation method, wherein the fourth 
information comprises data intended for a single slave transceiver of 
the one or more slave transceivers.15 See, e.g., Snell at 1:34-46, 1:47-
50, 1:55-57, 2:27-30, 2:61-3:5, 4:42-47, 5:18-2, 6:35-36, 6:52-59, 6:64-
66, 7:1-2, 7:5-14, Fi s. 2, 3, 5; Harris AN9614 at 3; Harris 4064.4 at 

15 In IPR2014-00892, the Board construed the limitation "different 'types' of modulation 
methods" in claim I to mean "modulation methods that are incompatible with each other" and 
found that "two modulation methods that are based on varying the same one of the frequency, 
amplitude, or phase of the carrier wave may be different 'types' of modulation methods." 
IPR2014-00892, Pap. 46 (Final Written Decision) at 13. The Board also found that the 
"DQPSK ... modulation method[] [is] incompatible with DBPSK modulation." Id at 19. 
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14-16, Fig. 10; Kamerman at 6, 11, 12. 

For example, Snell discloses a "transceiver" that serves as an access point 
for communicating "data intended for a [transceiver]" connected to a 
wireless local area network (WLAN). See Element I .preamble. 

Snell also discloses that the transceiver transmits data packets to another 
transceiver, where the communication may switch on-the-fly between a 
"first modulation method" (e.g., BPSK) and a "second modulation 
method" (e.g., QPSK) that is "of a different type than the first modulation 
method." Snell thus teaches transmitting a "first message" and a "second 
message" as shown in Figure 3 below. 

~ ~ ~ f ,---------, l ,_,i --------, 

·y, .. -.:• ·:_,',,p~_•'...!",,Jt.. I j ··::::.._ .irl )jb .. ,m;t.~-•;.-' : :i}:.; .i ,·19:..-1 •. -::'uh~-•~.-' I ! }~nufh titf.1: .n-.~,·:Q.~" ! 
__.-- S\lrf:U:~('1(i;:: i"~~l ' ~~--- ,.>'ff~J, ?(,:,•'1 

·f-~N='.:!128=.:H~=.:Fr(l::;;:~)jS!i=~~t,"'"~~;~=~:~;:._ !:,;.;:):~-~~~~-.~i-SJ~--;{--,i~r--,'!1!1-NAA:-,.~i)-__ -___ -.u l~t~~l1~~isll~-~~{~;f~~-ta(a-):E_"'-.,;-1ll(-'1~~~-:=oc-(=:e:Lj,---,-•,w=~=-,.=jR{c-) -~~~~~·-·_·_-~J 
:,-,,---:H~~---.... ~_..s ---·······••...: :.-----•..u.-~ ·--~+.t------------4:2;~~-------------- ,-::,.. 

-------·"°"l: 11"'"'''"''1 - ~. :. c~~~-W.~St.t ~ >lSf ~~~ f '"·••m !.!~-~;~,~~,',:~. t) --~---- I f~C!' na~~ f i:t.::r ~:~~:~----- • ... -;~;.1~ "' i 
1is:--sti, 1it<."ti~ ~1~ ~t11; ''ilirs ... / t~Vit 111:>;t/~ {l'N ii•~~::~ fC~lj~,n &. ! 

,,••/ ic-----=HA1;:"-S ____,__• ---, 

FIG 3 , ro. S I "JNyio:idp,,,-,,, .•. ,,,, 

• : l~H-...;,_../l_· ----~-------~ 

''.{i.,-sr .~,;;·sx,~g,·'· /// 

I 
j "',:.,::... .> .. , !.\.:::. o .... :,., Lu::..,r'r .. (t \;:,_ 

j ,.,~h-"i-'··~•din.s .... :.~n.,,:,. .. -~~-s. ,~-~~-·~~:~~~:~~--~~----- -·-·· u I 
! ;~,;'.~{.-"•;:" pu ... ·!,,~--:-'v,, "'Fh'O.-~i....e: ! 

Snell at Fig. 3. ( annotated). 16 

16 As Snell teaches communicating multiple data packets with the ability to "switch on-the-fly 
between different data rates and/or formats." Based on this disclosure, a person of ordinary skill 
in the art would have understood that Snell teaches that a series of packets may be sent that 
switch from using a first modulation method to using a second modulation method for the 
payload portion of the data packet. For example, the "first message" in Snell comprises "first 
information" (e.g., PLCP preamble and PLCP header) that is "modulated according to a first 
modulation method" (e.g., BPSK) where the "first information" (e.g., "SIGNAL" field in PLCP 
header) indicates (e.g., using "OAh") the modulation type (e.g., BPSK) used for modulating 
"second information" (e.g., MPDU data). In the "first message," the "SIGNAL" field in the 
PLCP header uses a code (e.g., "OAh") that indicates that the "second information" (e.g., MPDU 
data) is modulated "according to the first modulation method" (e.g., BPSK at I Mbit/s). 

Snell's transceiver then transmits a "second message" comprising "third information" (e.g., 
PLCP preamble and PLCP header) "modulated according to the first modulation method" (e.g., 
BPSK) where the "third information comprises information" (e.g., "SIGNAL" field in PLCP 
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"The modulator may also preferably include header modulator means for 
modulating data packets." Snell at 2:61-63. 

"The PRISM 1 chip set provides all the functions necessary for full or half 
duplex, direct sequence spread spectrum, packet communications at the 
2.4 to 2.5 GHz ISM radio band." Snell at 1 :55-57. 

"It is another object of the invention to provide a spread spectrum 
transceiver and associated method to permit operation at higher data rates 
and which may switch on-the-fly between different data rates and/or 
formats." Snell at 2:27-30. 

"The variable data may be modulated and demodulated in different 
formats than the header portion to thereby increase the data rate, and 
while a switchover as indicated by the switchover point in FIG. 3, occurs 
on-the-fly." Snell at 7: 10-14. 

"The header may always be BPSK." Snell at 6:35-36. 

"Now relating to the PLCP header 91, the SIGNAL is: 

OAh 
14h 
37h 
6Eh 

1 Mbit/s BPSK, 
2 Mbit/S QPSK, 
5.5 I\-1bit/s BPSK, and 
11 Mbit/s QPSK. --------------------------" Snell at 6:52-59. 

"SIGNAL is indicated by 2 control bits and then formatted as described." 
Snell at 7:1-2. 

"MPDU is serially provided by Interface 80 and is the variable data 

header) "that is indicative of an impending change in modulation" (e.g., using "l 4h") "to a 
second modulation method" (e.g., QPSK) used for modulating "fourth information." For 
example, in the "second message," the "SIGNAL" field in the PLCP header uses a code (e.g., 
"14h") that indicates that the "fourth information" (e.g., MPDU data) is modulated "according to 
the second modulation method" (e.g., QPSK at 2 Mbit/s), wherein the "second modulation 
method" is of a "different type than the first modulation method." This "SIGNAL" is "indicative 
of an impending change" from the "first modulation method" to the "second modulation method" 
because it is indicating a change from, for example, QPSK modulation to BPSK modulation. In 
addition, transmitting the data using the "second modulation method"- QPSK-results in a data 
rate of 2 Mbit/s which is higher than transmitting the data using the "first modulation method"
BPSK at 1 Mbit/s. 
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scrambled for normal operation. The reference phase for the first symbol 
of the MPDU is the output phase of the last symbol of the header for Diff 
Encoding. The last symbol of the header into the scrambler 51 must be 
followed by the first bit of the MPDU. The variable data may be 
modulated and demodulated in different formats than the header portion 
to thereby increase the data rate, and while a switchover as indicated by 
the switchover point in FIG. 3, occurs on-the-fly." Snell at 7:5-14. 

Snell describes that the "first modulation method" may be BPSK and the 
"second modulation method" may be QPSK, which is of a different 
"type" than the first modulation method, and alternatively describes that 
the "first modulation method" may be differential BPSK ("DBPSK") and 
that the "second modulation method" may be differential QPSK 
("DQPSK"), which is also of a different "type" than the first modulation 
method. 

Thus, Snell alternatively describes modulating the "first information" 
(e.g., PLCP preamble and PLCP header) according to a "first modulation 
method" (e.g., DBPSK) and "second information" (e.g., MPDU data) 
according to either a "first modulation method" (e.g., DBPSK) or "second 
modulation method" (e.g., OBPSK). 

"The PLCP preamble and PLCP header are always at 1 Mbit/s, Diff 
encoded, scrambled and spread with an 11 chip barker." Snell at 6:64-66. 

"The modulator may also preferably include header modulator means for 
modulating data packets to include a header at a predetermined 
modulation and a third data rate defining a third format .... The third 
format is preferably differential BPSK." Snell at 2:61-3:5. 

"The reference phase for the first symbol of the MPDU is the output 
phase of the last symbol of the header/or Diff Encoding." Snell at 7:6-8. 

See also, e.g., Snell at Figs. 2, 3, 5. 

Snell incorporates by reference Harris 4064.4, 17 which discloses: 

"The preamble and header are always transmitted as DBP SK waveforms 
while the data packets can be configured to be either DBPSK or 
DQPSK." Harris 4064.4 at 14. 

"The preamble is always transmitted as a DBPSK waveform with a 
programmable length of up to 256 symbols long." Harris 4064.4 at 15. 
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"Signal Field (8 Bits) - This field indicates whether the data packet that 
follows the header is modulated as DBPSK or DQPSK. In mode 3 the 
HSP3824 receiver looks at the signal field to determine whether it needs 
to switch from DBPSK demodulation into DQPSK demodulation at the 
end of the always DBPSK preamble and header fields." Harris 4064.4 at 
15. 

"Mode 3 - In this mode the preamble is programmable up to 256 bits (all 
l's). The header in this mode is using all available fields. In mode 3 the 
signal field defines the modulation type of the data packet (DBPSK or 
DQPSK) so the receiver does not need to be preprogrammed to anticipate 
one or the other. In this mode the device checks the Signal field for the 
data packet modulation and it switches to DQPSK if it is defined as such 
in the signal field. Note that the preamble and header are always DBPSK 
the modulation definition applies only for the data packet." Harris 4064.4 
at 16. 

See also, e.g., Harris 4064.4 at 14 ("The HSP3824 transmitter is designed 
as a Direct Sequence Spread Spectrum DBPSKIDQPSK modulator."), 
Harris 4064.4 at 14 ("The modulator is capable of switching rate 
automatically in the case where the preamble and header information are 
DBPSK modulated, and the data is DQPSK modulated."), Harris 4064.4 
at FIGURE 10. 

Kamerman18 discloses transmitting a first message including second 
information modulated at a first modulation method and transmitting 
a second message including fourth information modulated at a second 
modulation method. See, e.g., Kamerman at 6, 11, 12. 

For example, Kamerman discloses an automatic rate selection scheme for 
falling forward from a "first modulation method" (e.g., BPSK) 
corresponding to a lower data rate (e.g., 1 Mbit/s) to a "second 
modulation method" (e.g., QPSK) corresponding to a higher data rate 
(e.g., 2 Mbit/s) after a number of successive correctly acknowledge packet 
transmissions, for instance, where there is a low load in neighbor cells and 
a reliable connection. 

"Then there is looked to automatic rate control to kee the cochannel 

18 As explained in Section III.C, a POSITA would have been motivated and found it obvious and 
straightforward to use Kamerman' s teaching of transmitting a first data packet where the data is 
modulated using a first modulation method and next transmitting a second data packet where the 
data is modulated using a second modulation method in implementing Snell's system for 
communicating data packets modulated according to different modulation methods (as 
implemented using the teachings of Y amano ). 
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interference at a tolerable level." Kamerman at 6. 

"IEEE 802.11 DS specifies bit rates of 1 and 2 Mbps. The allowable SNR 
and CSIR values for reliable transmission of data packets are dependent 
on the bit rate." Kamerman at 11. 

"IEEE 802.11 DS specifies BPSK and QPSK, in addition there could be 
applied proprietary modes with M-PSK and QAM schemes that provide 
higher bit rates by encoding more bits per symbol. ... An automatic rate 
selection scheme based on the reliability of the individual uplink and 
downlink could be applied. The basic rate adaptation scheme could be: 
after unacknowledged packet transmissions the rate falls back, and after a 
number (e.g. JO) of successive correctly acknowledged packet 
transmissions the bit rate goes up." Kamerman at 11. 

"At lower load in the neighbor cells the highest bit rate can be used more 
often. At higher load the transmissions from the accesspoint to stations at 
the outer part of the cells, will be done often at fall back rates due to 
mutilation of transmissions by interference. In practice the network load 
for LANs at nowadays client-server applications is very bursty, with 
sometimes transmission bursts over an individual links and low activity 
during the major part of the time. Therefore the higher bit rate can be 
used during the most of the time, and at high load in the neighbor cells (as 
will evoked by test applications) there will be switched to fall back rates 
in the outer part of the cell." Kamerman at 11. 

"The application of proprietary bit rates of 3 and 4 Mbps in addition to the 
basic 1 and 2 Mbps, can be combined with an automatic rate selection. 
This automatic rate selection givesfallforward at reliable connections 
and fall back at strong cochannel interference." Kamerman at 12. 

Snell in view of Yamano discloses that the second message comprises 
second message address information that is indicative of the single 
slave transceiver being an intended destination of the fourth 
information. See, e.g., Snell at 1:55-57, 2:61-63, 6:35-36, 6:64-66, 7:5-
14, Fig. 3; Harris 4064.4 at 14; Yamano at 19:63-64, 20:1-7, 20:54-59, 
Fig. 8. 

For example, Snell discloses transmitting a "second message" including a 
PLCP preamble and PLCP header, and MPDU data, as shown in Figure 3 
below. 
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Snell at Fig. 3 (annotated). 

"The modulator may also preferably include header modulator means for 
modulating data packets." Snell at 2:61-63. 

"The PRISM 1 chip set provides all the functions necessary for full or half 
duplex, direct sequence spread spectrum, packet communications at the 
2.4 to 2.5 GHz ISM radio band." Snell at 1 :55-57. 

"The header may always be BPSK." Snell at 6:35-36. 

"The PLCP preamble and PLCP header are always at 1 Mbit/s, Diff 
encoded, scrambled and spread with an 11 chip barker." Snell at 6:64-66. 

"MPDU is serially provided by Interface 80 and is the variable data 
scrambled for normal operation. The reference phase for the first symbol 
of the MPDU is the output phase of the last symbol of the header for Diff 
Encoding. The last symbol of the header into the scrambler 51 must be 
followed by the first bit of the MPDU. The variable data may be 
modulated and demodulated in different formats than the header portion 
to thereby increase the data rate, and while a switchover as indicated by 
the switchover point in FIG. 3, occurs on-the-fly." Snell at 7:5-14. 

Snell incorporates by reference Harris 4064.4, 19 which discloses: 

"The preamble and header are always transmitted as DBPSK waveforms 
while the data ackets can be confi ured to be either DBPSK or 
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DQPSK." Harris 4064.4 at 14. 

Yamano20 discloses that the second message comprises second 
message address information that is indicative of the single slave 
transceiver being an intended destination of the fourth information. 
See, e.g., Yamano at 19:63-64, 20:1-7, 20:54-59, Fig. 8. 

For example, Yamano discloses that a packet includes a preamble and 
main body, and that the preamble can include a destination address. 

"Packet 700 includes a preamble 701 and a main body 702." Yamano at 
19:63-64. 

"For example,preamble 701 can include information which identifies: (1) 
a version or type field for the preamble, (2) packet source and destination 
addresses, (3) the line code (i.e., the modem protocol being used), (4) the 
data rate, (5) error control parameters, (6) packet length and (7) a timing 
value for the expected reception slot of a subsequent packet." Yamano at 
20:1-7 (emphasis added). 

f 

Yamano at Figure 8 (annotated). 

"When the preamble in a burst-mode packet includes the destination 
address of the packet, the receiver circuits can monitor the destination 
address of the packet, and in response, filter packets which do not need to 
be demodulated, thereby reducing the processing requirements of the 
receiver circuits." Yamano at 20:54-59. 
Snell discloses that the second modulation method results in a higher 
data rate than the first modulation method. See, e . . , Snell at 5:31-33, 

20 As explained in Section 111.C, a POSITA would have been motivated and found it obvious and 
straightforward to use Yamano' s teaching of including a destination address in the preamble 
portion of a data packet in implementing Snell's communication system. 
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6:52-59, 6:64-66, 7:1-2, 7:5-14, Fig. 3; Harris 4064.4 at 16 (Table 7). 

For example, Snell discloses that the second modulation method (e.g., 
QPSK, or alternatively, DQPSK) results in a higher data rate (e.g., 2 
Mbit/s) than the first modulation method (e.g., BPSK, or alternatively, 
DBPSK) which results in a data rate of 1 Mbit/s. 

"The present invention provides an extension of the PRISM 1 product 
from I Mbit/s BPSK and 2 Mbit/s QPSK to 5.5 Mbit/s BPSK and 11 
Mbit/s QPSK." Snell at 5:31-33 

"The PLCP preamble and PLCP header are always at I Mbitls, Diff 
encoded, scrambled and spread with an 11 chip barker." Snell at 6:64-66. 

"Now relating to the PLCP header 91, the SIGNAL is: 

OAh 
14h 
37h 
6Eh 

1 Mbit/s BPSK, 
2 Mbit/S QPSK, 
5.5 I\-1bit/s BPSK, and 
11 Mbit/s QPSK. -------------------------" Snell at 6:52-59. 

"SIGNAL is indicated by 2 control bits and then formatted as described." 
Snell at 7:1-2. 

"MPDU is serially provided by Interface 80 and is the variable data 
scrambled for normal operation. The reference phase for the first symbol 
of the MPDU is the output phase of the last symbol of the header for Diff 
Encoding. The last symbol of the header into the scrambler 51 must be 
followed by the first bit of the MPDU. The variable data may be 
modulated and demodulated in different formats than the header portion 
to thereby increase the data rate, and while a switchover as indicated by 
the switchover point in FIG. 3, occurs on-the-fly." Snell at 7:5-14. 

See also, e.g., Snell at Fig. 3; Harris 4064.421 at 16 (Table 7). 

Snell in view of Y amano discloses that the first information that is 
included in the first message comprises the first message address 
data. 

See claim 1, Element l.C. 
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D. SNQ-2: Unpatentability of Claim 21 Under 35 U.S.C. § 103 Over Snell, 
Harris 4064.4, Harris AN9614, Yamano and Kamerman 

Requesters submit that the combined teachings of Snell (submitted herewith as Exhibit 

D), Harris 4064.4 (submitted herewith as Exhibit E), Harris AN9614 (submitted herewith as 

Exhibit F), Yamano (submitted herewith as Exhibit H), and Kamerman (submitted herewith as 

Exhibit I) raise a substantial new question of patentability with respect to claim 21 of the '228 

patent, and that claim 21 of the '228 patent is unpatentable under 35 U.S.C. 103 as obvious over 

Snell in view of Harris 4064.4, Harris AN9614, Yamano, and Kamerman. 22 

A POSITA would have been motivated and found it obvious and straightforward to use 

Harris 4064.4' s teachings of modulating the preamble and header portions of a data packet using 

DBPSK modulation and modulating the payload portion of the data packet using DBPSK or 

DQPSK modulation (as indicated by the SIGNAL field in the header portion) to advantageously 

provide for switching between DBPSK and DQPSK modulation types in implementing an IEEE 

802.11 system (see Harris 4064.4 at 1, 3) such as disclosed in Snell. Harris 4064.4 is 

incorporated by reference into Snell (Snell at 5: 13-17), both references are directed to the 

PRISM chipset and HSP 3824 baseband processor (Harris 4064.4 at l; Snell at 1:47-63, 5:8-17, 

5 :31-33), and Harris 4064.4 is a publication of Harris Corporation, the same original assignee of 

22 Requesters submit that, as set forth in SNQ-1, the Harris 4064.4 and Harris AN9614 references 
are incorporated by reference into Snell and, therefore, are part of the express disclosure of Snell. 
To the extent, however, that it is deemed that Harris 4064.4 and Harris AN9614 should be 
treated as independent references from Snell, Requesters have set forth in SNQ-2 a detailed 
explanation as to why the Challenged Claim is invalid as obvious based on a combination of 
Snell, Harris 4064.4, Harris AN9614, Yamano and Kamerman. 

62 

IPR2020-00036 Page 00881

Rembrandt Wireless 
Ex. 2012 
Apple Inc. v. Rembrandt Wireless Technologies, LP, IPR2020-00034 
Page 881



Request for Ex Parte Reexamination, U.S. Patent No. 8,457,228 

Snell. It would have been routine and straightforward for a POSITA to use the teachings of 

Harris 4064.4 with the teachings of Snell, in light of the foregoing including Snell's express 

direction to apply the teachings of Harris 4064.4, and further because, in combination, each 

element (Harris 4064.4's teaching of modulating the preamble and header portions of a data 

packet using DBPSK modulation and modulating the payload portion of the data packet using 

DBPSK or DQPSK modulation and Snell's communication system for transmitting data packets 

modulated using different modulation methods) performs the same function as it would 

separately, yielding nothing more than predictable results. KSR, 550 U.S. at 417. A POSITA 

would have thus recognized that this combination (yielding the claimed limitation) would have 

worked as expected. For these reasons, a POSITA would have been motivated and found it 

obvious and straightforward to use Harris 4064.4's teachings in implementing Snell's 

communication system. 

A POSITA would have additionally been motivated and found it obvious and 

straightforward to use Harris AN9614's teaching of a polled (master/slave) protocol in 

implementing the communication system taught by Snell (in light of Harris 4064.4). Harris 

AN96 l 4 is incorporated by reference into Snell (Snell at 5 :2-7), both references are directed to 

the PRISM chipset and HSP 3824 baseband processor (Harris AN9614 at 1, 2; Snell at 1:47-63, 

5:8-17, 5:31-33), and Harris AN9614 is a publication of Harris Corporation, the same original 

assignee of Snell. Moreover, AN9614 expressly teaches that it is beneficial to use a polled 

(master/slave) protocol because "the average power consumption of the radio can be reduced by 

more than an order of magnitude while meeting all data transfer objectives." Harris AN9614 at 3. 

Polling (master/slave) enables this reduction in power consumption because "the system can be 

set at its sleep mode most of the time to achieve low power consumption. It only needs to operate 
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at full power consumption during the transmission of a packet or during the expected window for 

received packets." Harris AN9614 at 3. In addition to Snell's express suggestion to apply Harris 

AN9614's disclosures, a POSITA would have been motivated to use Harris AN9614's teaching 

of a polled (master/slave) protocol in implementing Snell's communication system (implemented 

in light of Harris 4064.4, see supra) because a polled (master/slave) communication system 

advantageously provides a simple protocol that has good determinacy (e.g., a reduction in 

collisions). It would have been routine for a POSIT A to use a polled (master/slave) protocol in 

implementing Snell's communication system (as implemented in light of Harris 4064.4), as 

master/slave communication systems were common and well-known in the art (see '228 patent at 

3: 64- 5:7), and thus implementing a polled (master/slave) protocol in Snell's transceiver (which 

serves as an access point to support communications with multiple other transceivers - Snell at 

I :34-46) would involve nothing more than using common and known techniques to improve a 

similar system in the same way to yield predictable results. KSR, 550 U.S. at 416. A POSITA 

would have thus recognized that this combination (yielding the claimed limitation) would have 

worked as expected. For these reasons, a POSITA would have been motivated and found it 

obvious and straightforward to implement a polled (master/slave) protocol in implementing 

Snell's system (as implemented in light of Harris 4064.4). 

It was well-known in the art, as demonstrated by Y amano, that packets can be 

advantageously addressed for an intended destination. A POSIT A would have been motivated 

and found it obvious and straightforward to use Yamano' s teaching of including a destination 

address in the preamble portion of a data packet in implementing Snell's data packet comprising 

preamble, header, and MPDU data portions (as implemented in light of Harris 4064.4 and Harris 

AN9614) to advantageously specify which receiver the data is intended for and to beneficially 
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reduce the processing requirements at the receiving device, as also taught by Yamano. Snell and 

Yamano are in the same field of art, with both relating to transmitting data packets over a 

network (see, e.g., Snell at 1:55-58, 2:61-63, 2:66-3:3, 5:18-21, 6:48-63, Fig. 3; Yamano at 1:1-

29, 19:54-20:33, Fig. 8), at varying rates (see, e.g., Snell at 2:15-17, 6:52-59; Yamano at 19:54-

56). Yamano expressly teaches that including a destination address in the preamble portion of 

the data packet, which precedes the data portion, will advantageously reduce processing 

requirements of receiving devices because the receiving device can filter out packets which it 

does not need to demodulate. Yamano at 20:54-59 ("When the preamble in a burst-mode packet 

includes the destination address of the packet, the receiver circuits can monitor the destination 

address of the packet, and in response, filter packets which do not need to be demodulated, 

thereby reducing the processing requirements of the receiver circuits."). In addition, Snell 

teaches structuring its data packet to include a preamble, header, and MPDU data portion (see, 

e.g., Snell at 6:35-36, 6:64-66, 7:5-14, Fig. 3), and Yamano teaches structuring its data packet to 

also include a preamble and data portion, and to place the destination address in the preamble 

portion (Yamano at 19:63-20:7, Fig. 8). It would have been routine and straightforward for a 

POSIT A to include a destination address in the preamble portion of a data packet, as taught by 

Yamano, in implementing Snell's system for transmitting data packets between transceivers, as 

Snell teaches that its data packet already includes a preamble portion-and in combination, each 

element (Yamano's teaching of placing a destination address in the preamble and Snell's 

teaching of a system for communicating data packets modulated according to different 

modulation methods between transceivers) performs the same function as it would separately, 

yielding nothing more than predictable results. KSR Int'! Co. v. Teleflex Inc., 550 U.S. 398, 417 

(2007). A POSITA would have thus recognized that this combination (yielding the claimed 
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limitation) would have worked as expected. For these reasons, a POSITA would have been 

motivated and found it obvious and straightforward to use Y amano' s advantageous teachings of 

including a destination address in the preamble of a data packet in implementing Snell's 

communication system (as implemented in light of Harris 4064.4 and Harris AN9614). 

It was also well-known in the art, as demonstrated by Kamerman, to transmit a first data 

packet where the data is modulated using a first modulation method, such as BPSK 

( corresponding to a lower data transfer rate), and to next transmit a second data packet where the 

data is modulated using a second modulation method, such as QPSK ( corresponding to a higher 

data transfer rate). A POSITA would have been motivated and found it obvious and 

straightforward to use Kamerman' s teaching of transmitting a first data packet where the data is 

modulated using a first modulation method and next transmitting a second data packet where the 

data is modulated using a second modulation method in implementing Snell's system for 

communicating data packets modulated according to different modulation methods 

(implemented using the teachings of Harris 4064.4, Harris AN9614, and Yamano, as discussed 

above) to advantageously maximize the data transfer rate and adapt to changing channel 

conditions (as also taught by Kamerman). In particular, Kamerman expressly teaches that it is 

beneficial to transmit the data of a first data packet using a first modulation method 

corresponding to a lower data transfer rate (e.g., BPSK modulation at I mbps) during higher load 

conditions when a more robust signal is needed due to "mutilation of transmissions by 

interference," and to next transmit the data of a second data packet using a second modulation 

method corresponding to a higher data transfer rate (e.g., QPSK modulation at 2 mbps) (i.e., 

falling forward) to maximize the data transfer rate during lower load conditions when the 

connection is more reliable. See Kamerman at 6 ("Then there is looked to automatic rate control 
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to keep the cochannel interference at a tolerable level."), 11 ("The basic rate adaptation scheme 

could be: after unacknowledged packet transmissions the rate falls back, and after a number (e.g. 

JO) of successive correctly acknowledged packet transmissions the bit rate goes up."), 11 ("At 

lower load in the neighbor cells the highest bit rate can be used more often. At higher load the 

transmissions from the accesspoint to stations at the outer part of the cells, will be done at 

fall back rates due to mutilation of transmissions by interference. In practice the network load for 

LANs at nowadays client-server applications is very bursty, with sometimes transmission bursts 

over an individual links and low activity during the major part of the time. Therefore the higher 

bit rate can be used during the most of the time, and at high load in the neighbor cells ... there 

will be switched to fall back rates in the outer part of the cell."), 12 ("This automatic rate 

selection gives fall forward at reliable connections and fall back at strong cochannel interference. 

Therefore it gives adaptation of the bit rate to the interference as it occurs in time depending on 

positions as load."). 

Moreover, Snell and Kamerman are in the same field of art, with both relating to 

communications between transceivers that use BPSK and QPSK modulation methods to transfer 

data at different rates according to the draft IEEE 802.11 standard available at that time. See, 

e.g., Snell at 1:47-63 ("The assignee of the present invention has developed and manufactured a 

set of integrated circuits for a WLAN under the mark PRISM 1 which is compatible with the 

proposed IEEE 802.11 standard .... "), 5:31-33 ("The present invention provides an extension of 

the PRISM 1 product from I Mbit/s BPSK and 2 Mbit/s QPSK .. . "); Kamerman at 6 ("This paper 

considers the critical parameters for wireless LANs that operate conform to the IEEE 802.11 

DSSS (direct sequence spread spectrum) standard ... "), 11 ("IEEE 802.11 DS specifies bit rates 

of 1 and 2 Mbps.", 11 ("IEEE 802.11 DS specifies BPSK and QPSK ... "). It would have been 
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routine and straightforward for a POSIT A to use Kamerman' s teaching of transmitting a first 

data packet where the data is modulated using a first modulation method and next transmitting a 

second data packet where the data is modulated using a second modulation method in 

implementing Snell's system (implemented in light of Harris 4064.4, Harris AN9614, and 

Yamano) for communicating data packets modulated according to different modulation methods, 

as both Snell and Kamerman are directed to IEEE 802.11 systems utilizing BPSK and QPSK 

modulation corresponding, respectively, to a lower and higher data transfer rates-and in 

combination, each element (Kamerman' s teaching of transmitting a first data packet where the 

data is modulated using a first modulation method and next transmitting a second data packet 

where the data is modulated using a second modulation method and Snell's system for 

communicating data packets modulated according to different modulation methods) performs the 

same function as it would separately, yielding nothing more than predictable results. KSR, 550 

U.S. at 417. A POSITA would have thus recognized that this combination (yielding the claimed 

limitation) would have worked as expected. For these reasons, a POSITA would have been 

motivated and found it obvious and straightforward to use Kamerman' s teaching of transmitting 

a first data packet where the data is modulated using a first modulation method and next 

transmitting a second data packet where the data is modulated using a second modulation method 

in implementing Snell's system (implemented in light of Harris 4064.4, Harris AN9614, and 

Yamano) for communicating data packets modulated according to different modulation methods. 

The combination of Snell, Harris 4064.4, Harris AN9614, Yamano, and Kamerman 

shows or renders obvious each and every element of the invention of claim 21. The relevant 

teachings of the combination of Snell, Harris 4064.4, Harris AN9614, Yamano, and Kamerman 

were not considered during the prior examination of the '228 patent and a reasonable Examiner 
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would consider these disclosures important in determining whether or not the claims are 

patentable. 

Therefore, the combination of Snell, Harris 4064.4, Harris AN9614, Yamano, and 

Kamerman raises a substantial new question of patentability with respect to claim 21 of the '228 

patent (SNQ-2) and presents new technological teachings not previously considered in 

connection with prosecution of the '228 patent. MPEP § 2216. Accordingly, Requesters 

propose that claim 21 should be rejected under § 103 as rendered obvious by Snell, in view of 

Harris 4064.4, Harris AN9614, Yamano, and Kamerman. 

The following claim chart demonstrates, in further detail, how each limitation is, at a 

minimum, obvious in light of Snell, Harris 4064.4, Harris AN9614, Yamano, and Kamerman. 

!.[preamble] A 
master 
communication 
device configured to 
communicate with 
one or more slave 
transceivers according 
to a master/slave 
relationship in which 
a slave 
communication from 
a slave device to the 
master 
communication 
device occurs in 
response to a master 
communication from 
the master 
communication 
device to the slave 
device, the master 
communication 
device comprising: 

To the extent this preamble is considered a limitation of the claim, 
Snell in view of Harris AN9614 discloses a master communication 
device configured to communicate with one or more slave 
transceivers according to a master/slave relationship in which a slave 
communication from a slave device to the master communication 
device occurs in response to a master communication from the master 
communication device to the slave device. See, e.g., Snell at 1:34-46, 
1:47-50, 1:55-57, 2:27-30, 4:42-47, 5:18-21; Harris AN9614 at 3. 

For example, Snell discloses a "transceiver" that serves as an access point 
for communicating data with other transceivers connected to a wireless 
local area network (WLAN). 

"In a typical WLAN, an access point provided by a transceiver, that is, a 
combination transmitter and receiver, connects to the wired network from 
a fixed location. Accordingly, the access transceiver receives, buffers, and 
transmits data between the WLAN and the wired network. A single access 
transceiver can support a small group of collocated users within a range 
of less than about one hundred to several hundred feet. The end users 
connect to the WLAN through transceivers which are typically 
implemented as PC cards in a notebook computer, or ISA or PCI cards for 
desktop computers. Of course the transceiver may be integrated with any 
device, such as a hand-held computer." Snell at 1 :34-46. 
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"Like the HSP3 824 baseband processor, the high data rate baseband 
processor 40 of the invention contains all of the functions necessary for a 
full or half duplex packet baseband transceiver." Snell at 5: 18-21. 

"The PRISM 1 chip set provides all the functions necessary for full or half 
duplex, direct sequence spread spectrum, packet communications at the 
2.4 to 2.5 GHz ISM radio band." Snell at 1 :55-57. 

See also, e.g., Snell at 2:27-30 ("It is another object of the invention to 
provide a spread spectrum transceiver and associated method to permit 
operation at higher data rates and which may switch on-the-fly between 
different data rates and/or formats."); Snell at 1 :47-50 ("The assignee of 
the present invention has developed and manufactured a set of integrated 
circuits for a WLAN under the mark PRISM 1 which is compatible with 
the proposed IEEE 802.11 standard."); Snell at 4:42-47 ("Referring to 
FIG. 1, a wireless transceiver 30 in accordance with the invention is first 
described. The transceiver 30 may be readily used for WLAN applications 
in the 2.4 GHZ ISM band in accordance with the proposed IEEE 802.11 
standard. Those of skill in the art will readily recognize other applications 
for the transceiver 30 as well."). 

Snell incorporates by reference Harris AN9614,23 which discloses that the 
communications between transceivers can operate according to a polled 
(i.e., master/slave) protocol, which is a master/slave communication 
system. 24 See e.g., Harris AN9614 at 3. 

"[T]he controller can keep adequate time to operate either a polled or a 
time allocated scheme. In these modes, the radio is powered off most of 
the time and only awakens when communications is expected. This 
station would be awakened periodically to listen for a beacon 
transmission. The beacon serves to reset the timing and to alert the radio 
to traffic. If traffic is waiting, the radio is instructed when to listen and 
for how long. In a polled scheme, the remote radio can respond to the poll 
with its traffic if it has any. With these techniques, the average power 
consum tion of the radio can be reduced b more than an order of 

23 See n.22. As explained in Section III.D, a POSIT A would have been motivated and found it 
obvious and straightforward to use Harris AN96 l 4' s teaching of a polled (master/slave) protocol 
in implementing the communication system taught by Snell (in light of Harris 4064.4). 
24 A polled protocol is a master/slave protocol, as confirmed by the '228 patent. '228 patent at 
4:30-34. See also IPR2014-00892, Pap. 46 at 16 ("In [a polling] protocol, a centrally assigned 
master periodically sends a polling message to the slave nodes, giving them explicit permission 
to transmit on the network."); '228 Prosecution History at 352; IPR2014-00892, Ex.1323 
(Goodman Declaration) ,i 124. 
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magnitude while meeting all data transfer objectives." Harris AN9614 at 
3. 

[I.A] a master Snell in view of Harris AN9614 discloses a master transceiver 
transceiver configured configured to transmit a first message over a communication medium 
to transmit a first from the master transceiver to the one or more slave transceivers. 
message over a 
communication 
medium from the 
master transceiver to 
the one or more slave 
transceivers, 

[ l .B] wherein the first 
message compnses: 
first information 
modulated according 
to a first modulation 
method, second 
information, 
including a payload 
portion, modulated 
according to the first 
modulation method, 
wherein the second 
information 
comprises data 
intended for one of 
the one or more slave 
transceivers and 

See Element I .preamble. 

Snell in view of Harris 4064.4 discloses that the first message 
comprises first information modulated according to a first 
modulation method, second information, including a payload portion, 
modulated according to the first modulation method, wherein the 
second information comprises data intended for one of the one or 
more slave transceivers. See, e.g., Snell at Abstract, 1:34-46, 1:47-50, 
1:55-57, 1:58-61, 2:27-30, 2:56-59, 2:61-3:5, 4:42-47, 5:18-2, 6:35-36, 
6:52-59, 6:64-66, 7:1-2, 7:5-14, 7:6-8, Figs. 2, 3; Harris AN9614 at 3; 
Harris 4064.4 at 14, 15, 16, Fig. 10. 

For example, Snell discloses a "transceiver" that serves as an access point 
for communicating "data intended for one of the one or more [other] 
transceivers" connected to a wireless local area network (WLAN). See 
Element I.preamble. 

"In a typical WLAN, an access point provided by a transceiver, that is, a 
combination transmitter and receiver, connects to the wired network from 
a fixed location. Accordingly, the access transceiver receives, buffers, and 
transmits data between the WLAN and the wired network. A single access 
transceiver can support a small group of collocated users within a range 
of less than about one hundred to several hundred feet. The end users 
connect to the WLAN through transceivers which are typically 
implemented as PC cards in a notebook computer, or ISA or PCI cards for 
desktop computers. Of course the transceiver may be integrated with any 
device, such as a hand-held computer." Snell at I :34-46. 

"The PRISM I chip set provides all the functions necessary for full or half 
duplex, direct sequence spread spectrum, packet communications at the 
2.4 to 2.5 GHz ISM radio band." Snell at I :55-57. 

Snell further discloses transmittin "first 
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information" (e.g., PLCP preamble and PLCP header) "modulated 
according to a first modulation method" (e.g., BPSK) and "second 
information, including a payload portion" (e.g., MPDU data) "modulated 
according to the first modulation method" (e.g., BPSK) (as depicted in 
Figure 3 below). Snell alternatively discloses modulating the "first 
information" (e.g., PLCP preamble and PLCP header) and "second 
information, including a payload portion" (e.g., MPDU data) according to 
DBPSK, which also is a "first modulation method." 

:c-............................................................................................................................................................................................................................................................... "11 I "" ':fit·st nwdM.hdion ~'fwtl,•.od.~' , __ ,J 
;: 
~ 

;>,. ................................................................................................................................................ ~ .......................................................................................................................................... ":-... 
I ~ 

~ 
,:-,, ................................................................................................................... ft. .....................................................................................................~ .. 
I l :,.: :,i 

)} .................................................................................................................................................................................................................................................................................................... ~ ~ ............................................................................................................................................................................................................................................................................................................ "'S: 
~ ~ ~ ~ I ~:i·tl.t\st l1itt}r.11tiJtltrnJ} ~ ~ X$s·s.!t}t.11itl fnti·J.t"11~~,iti$)t~ ~~ ~ 
{ ...................... :::: .................................... :~ ...... :-. .......................................................................... ! l. ............................................................................................................................................ ~~~ .................................................................................................................................................... .s: 

~ 1 ~ .............................................................................................................................................................................................. %. .................................................................................................................................................................................... ..,,. ~ f 1 i .......................................................................................................................................................................................................................................................................... 1 
v~·-· $~TIC!iC~1E.R ~N! 

~ """"-··~----- m!l,s ----------

,.,. ....................... -.,.,.l 

f-""""l«~----to--i"'•""-----ASµ.s -~-~__,...; 
~ l 

~i : 
----------<>L-""""'·········l 

~ ..... 7 

FJG.3 

Snell at Fig. 3 (annotated). 

"The header may always be BPSK." Snell at 6:35-36. 

Snell discloses that the "SIGNAL" in the PLCP header indicates (e.g., 
using "OAh") the modulation type (e.g., BPSK) used for modulating the 
MPDU data portion. 

"Now relating to the PLCP header 91, the SIGNAL is: 
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OAh 
14h 
37h 
6Eh 

1 Mbit/s BPSK, 
2 Mbit/S QPSK, 
5.5 l\.fuit/s BPSK, and 
11 Mbit/s QPSK. 

" -------------------------
Snell at 6:52-59. 

"SIGNAL is indicated by 2 control bits and then formatted as described." 
Snell at 7:1-2. 

"MPDU is serially provided by Interface 80 and is the variable data 
scrambled for normal operation. The reference phase for the first symbol 
of the MPDU is the output phase of the last symbol of the header for Diff 
Encoding. The last symbol of the header into the scrambler 51 must be 
followed by the first bit of the MPDU. The variable data may be 
modulated and demodulated in different formats than the header portion 
to thereby increase the data rate, and while a switchover as indicated by 
the switchover point in FIG. 3, occurs on-the-fly." Snell at 7:5-14. 

"The modulator preferably comprises means for operating in one of a bi
phase PSK (BPSK) modulation mode at a first data rate defining a first 
format, and a quadrature PSK (QPSK) mode at a second data rate defining 
a second format." Snell at 2:56-59. 

"In particular, the HSP3824 baseband processor manufactured by Harris 
Corporation employs quadrature or bi-phase phase shift keying (QPSK or 
BPSK) modulation schemes." Snell at 1 :58-61. 

See also, e.g., Snell at Abstract ("The modulator and demodulator are 
each preferably operable in one of a bi-phase PSK (BPSK) mode at a first 
data rate and a quadrature PSK (QPSK) mode at a second data rate. 
These formats may also be switched on-the-fly in the demodulator."), 
2: 15-17 ("Moreover, a WLAN application, for example, may require a 
change between BPSK and QPSK during operation, that is, on-the-fly."). 

"The PLCP preamble and PLCP header are always at 1 Mbit/s, Dif.f 
encoded, scrambled and spread with an 11 chip barker." Snell at 6:64-66. 

"The modulator may also preferably include header modulator means for 
modulating data packets to include a header at a predetermined 
modulation and a third data rate defining a third format .... The third 
format is preferably differential BPSK." Snell at 2:61-3:5. 

"The reference hase for the firsts mbol of the MPDU is the out ut 
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phase of the last symbol of the header/or Dif.f Encoding." Snell at 7:6-8. 

~ SWITCHCOVER POINT 
I 192µ,s I 

j SYNc(12s) lsrD{rn)js1GNAL(aJI SERVICE(8) ILENGTH(16) I cRc{16)j 
I c I 

:-1«µ,s ' 48p.s ' 

I PLCP PREAMBLE PlCP HEADER 

DBPSK, 1 lolbll/s (PER 802.11) 

FIG.3 

Snell at Fig. 3. 
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Snell at Fig. 5. 
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Snell incorporates by reference Harris 4064.4,25 which discloses: 

"The preamble and header are always transmitted as DBP SK waveforms 
while the data packets can be configured to be either DBPSK or 
DQPSK." Harris 4064.4 at 14. 

"The preamble is always transmitted as a DBPSK waveform with a 
programmable length of up to 256 symbols long." Harris 4064.4 at 15. 

"Signal Field (8 Bits) - This field indicates whether the data packet that 
follows the header is modulated as DBPSK or DQPSK. In mode 3 the 
HSP3824 receiver looks at the signal field to determine whether it needs 
to switch from DBPSK demodulation into DQPSK demodulation at the 
end of the always DBPSK preamble and header fields." Harris 4064.4 at 
15. 

25 See supra n.22. As explained above in Section 111.D, a POSITA would have been motivated 
and found it obvious and straightforward to use Harris 4064.4' s teachings of modulating the 
preamble and header portions of a data packet using DBPSK modulation and modulating the 
payload portion of the data packet using DBPSK or DQPSK modulation (as indicated by the 
SIGNAL field in the header portion) to advantageously provide for switching between DBPSK 
and DQPSK modulation types in implementing an IEEE 802.11 system such as disclosed in 
Snell. 
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"Mode 3 - In this mode the preamble is programmable up to 256 bits (all 
l's). The header in this mode is using all available fields. In mode 3 the 
signal field defines the modulation type of the data packet (DBPSK or 
DQPSK) so the receiver does not need to be preprogrammed to anticipate 
one or the other. In this mode the device checks the Signal field for the 
data packet modulation and it switches to DQPSK if it is defined as such 
in the signal field. Note that the preamble and header are always DBPSK 
the modulation definition applies only for the data packet." Harris 4064.4 
at 16. 

See also, e.g., Harris 4064.4 at 14 ("The HSP3824 transmitter is designed 
as a Direct Sequence Spread Spectrum DBPSK/DQPSK modulator."), 
Harris 4064.4 at 14 ("The modulator is capable of switching rate 
automatically in the case where the preamble and header information are 
DBPSK modulated, and the data is DQPSK modulated."), Harris 4064.4 
at FIGURE 10. 

Snell in view of Yamano discloses that the first message comprises 
first message address information that is indicative of the one of the 
one or more slave transceivers being an intended destination of the 
second information. See, e.g., Snell at 6:35-36, 6:64-66, 7:5-10, Fig. 3; 
Harris 4064.4 at 14; Yamano at 19:63-64, 20:1-7, 20:54-59, Fig. 8. 

For example, Snell discloses transmitting "a first message" including a 
PLCP preamble and PLCP header, and MPDU data, as shown in Figure 3 
below. 
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Snell at Fig. 3 (annotated). 

"The header may always be BPSK." Snell at 6:35-36. 

"The PLCP preamble and PLCP header are always at 1 Mbit/s, Diff 
encoded, scrambled and spread with an 11 chip barker." Snell at 6:64-66. 

"MPDU is serially provided by Interface 80 and is the variable data 
scrambled for normal operation. The reference phase for the first symbol 
of the MPDU is the output phase of the last symbol of the header for Diff 
Encoding. The last symbol of the header into the scrambler 51 must be 
followed by the first bit of the MPDU." Snell at 7:5-10. 

Snell incorporates by reference Harris 4064.4,26 which discloses: 

"The preamble and header are always transmitted as DBPSK waveforms 
while the data packets can be configured to be either DBPSK or 
DQPSK." Harris 4064.4 at 14. 

Yamano27 discloses that the first message comprises first message 
address information that is indicative of the one of the one or more 
slave transceivers being an intended destination of the second 
information. See, e.g., Yamano at 19:63-64, 20:1-7, 20:54-59, Fig. 8. 

For example, Yamano discloses transmitting a "first message" (e.g., data 
packet including a preamble and main body) that includes "first message 
address information that is indicative" (e.g., "destination address" in the 
preamble) of the transceiver that is the "intended destination of the second 
information." 

"Packet 700 includes a preamble 701 and a main body 702." Yamano at 
19:63-64. 

"For example,preamble 701 can include information which identifies: (1) 
a version or type field for the preamble, (2) packet source and destination 
addresses, (3) the line code (i.e., the modem protocol being used), (4) the 
data rate, (5) error control parameters, (6) packet length and (7) a timing 
value for the expected reception slot of a subsequent packet." Yamano at 
20:1-7. 

27 As explained in Section 111.D, a POSIT A would have been motivated and found it obvious and 
straightforward to use Yamano' s teaching of including a destination address in the preamble 
portion of a data packet in implementing Snell's communication system ( as implemented in light 
of Harris 4064.4 and Harris AN9614). 
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Yamano at Fig. 8 (annotated). 

OATA 

"When the preamble in a burst-mode packet includes the destination 
address of the packet, the receiver circuits can monitor the destination 
address of the packet, and in response, filter packets which do not need to 
be demodulated, thereby reducing the processing requirements of the 
receiver circuits." Yamano at 20:54-59. 

[I.DJ said master Snell in view of Kamerman discloses that the master transceiver is 
transceiver configured configured to transmit a second message over the communication 
to transmit a second medium from the master transceiver to the one or more slave 
message over the 
communication 
medium from the 
master transceiver to 
the one or more slave 
transceivers wherein 
the second message 
compnses: 
third information 
modulated according 
to the first modulation 
method, wherein the 

transceivers wherein the second message comprises: third 
information modulated according to the first modulation method, 
wherein the third information comprises information that is 
indicative of an impending change in modulation to a second 
modulation method, and fourth information, including a payload 
portion, transmitted after transmission of the third information, the 
fourth information being modulated according to the second 
modulation method, the second modulation method being of a 
different type than the first modulation method, wherein the fourth 
information comprises data intended for a single slave transceiver of 
the one or more slave transceivers.28 See, e.g., Snell at 1:34-46, 1:47-
50, 1:55-57, 2:27-30, 2:61-3:5, 4:42-47, 5:18-2, 6:35-36, 6:52-59, 6:64-

28 In IPR2014-00892, the Board construed the limitation "different 'types' of modulation 
methods" in claim I to mean "modulation methods that are incompatible with each other" and 
found that "two modulation methods that are based on varying the same one of the frequency, 
amplitude, or phase of the carrier wave may be different 'types' of modulation methods." 
IPR2014-00892, Pap. 46 (Final Written Decision) at 13. The Board also found that the 
"DQPSK ... modulation method[] [is] incompatible with DBPSK modulation." Id at 19. 
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66, 7:1-2, 7:5-14, Figs. 2, 3, 5; Harris AN9614 at 3; Harris 4064.4 at 
14-16, Fig. 10; Kamerman at 6, 11, 12. 

For example, Snell discloses a "transceiver" that serves as an access point 
for communicating "data intended for a [transceiver]" connected to a 
wireless local area network (WLAN). See Element I .preamble. 

Snell also discloses that the transceiver transmits data packets to another 
transceiver, where the communication may switch on-the-fly between a 
"first modulation method" (e.g., BPSK) and a "second modulation 
method" (e.g., QPSK) that is "of a different type than the first modulation 
method." Snell thus teaches transmitting a "first message" and a "second 
message" as shown in Figure 3 below. 
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Snell at Fig. 3. ( annotated). 29 

29 As Snell teaches communicating multiple data packets with the ability to "switch on-the-fly 
between different data rates and/or formats." Based on this disclosure, a person of ordinary skill 
in the art would have understood that Snell teaches that a series of packets may be sent that 
switch from using a first modulation method to using a second modulation method for the 
payload portion of the data packet. For example, the "first message" in Snell comprises "first 
information" (e.g., PLCP preamble and PLCP header) that is "modulated according to a first 
modulation method" (e.g., BPSK) where the "first information" (e.g., "SIGNAL" field in PLCP 
header) indicates (e.g., using "OAh") the modulation type (e.g., BPSK) used for modulating 
"second information" (e.g., MPDU data). In the "first message," the "SIGNAL" field in the 
PLCP header uses a code (e.g., "OAh") that indicates that the "second information" (e.g., MPDU 
data) is modulated "according to the first modulation method" (e.g., BPSK at I Mbit/s). 
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"The modulator may also preferably include header modulator means for 
modulating data packets." Snell at 2:61-63. 

"The PRISM 1 chip set provides all the functions necessary for full or half 
duplex, direct sequence spread spectrum, packet communications at the 
2.4 to 2.5 GHz ISM radio band." Snell at 1 :55-57. 

"It is another object of the invention to provide a spread spectrum 
transceiver and associated method to permit operation at higher data rates 
and which may switch on-the-fly between different data rates and/or 
formats." Snell at 2:27-30. 

"The variable data may be modulated and demodulated in different 
formats than the header portion to thereby increase the data rate, and 
while a switchover as indicated by the switchover point in FIG. 3, occurs 
on-the-fly." Snell at 7: 10-14. 

"The header may always be BPSK." Snell at 6:35-36. 

"Now relating to the PLCP header 91, the SIGNAL is: 

OAh 
14h 
37h 
6Eh 

1 Mbit/s BPSK, 
2 Mbit/S QPSK, 
5.5 !\.1bit/s BP.SK, and 
11 Mbit/s QPSK. 

" --------------------------
Snell at 6:52-59. 

Snell's transceiver then transmits a "second message" comprising "third information" (e.g., 
PLCP preamble and PLCP header) "modulated according to the first modulation method" (e.g., 
BPSK) where the "third information comprises information" (e.g., "SIGNAL" field in PLCP 
header) "that is indicative of an impending change in modulation" (e.g., using "l 4h") "to a 
second modulation method" (e.g., QPSK) used for modulating "fourth information." For 
example, in the "second message," the "SIGNAL" field in the PLCP header uses a code (e.g., 
"14h") that indicates that the "fourth information" (e.g., MPDU data) is modulated "according to 
the second modulation method" (e.g., QPSK at 2 Mbit/s), wherein the "second modulation 
method" is of a "different type than the first modulation method." This "SIGNAL" is "indicative 
of an impending change" from the "first modulation method" to the "second modulation method" 
because it is indicating a change from, for example, QPSK modulation to BPSK modulation. In 
addition, transmitting the data using the "second modulation method"- QPSK-results in a data 
rate of 2 Mbit/s which is higher than transmitting the data using the "first modulation method"
BPSK at 1 Mbit/s. 
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30 See supra n.25. 
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"SIGNAL is indicated by 2 control bits and then formatted as described." 
Snell at 7:1-2. 

"MPDU is serially provided by Interface 80 and is the variable data 
scrambled for normal operation. The reference phase for the first symbol 
of the MPDU is the output phase of the last symbol of the header for Diff 
Encoding. The last symbol of the header into the scrambler 51 must be 
followed by the first bit of the MPDU. The variable data may be 
modulated and demodulated in different formats than the header portion 
to thereby increase the data rate, and while a switchover as indicated by 
the switchover point in FIG. 3, occurs on-the-fly." Snell at 7:5-14. 

Snell describes that the "first modulation method" may be BPSK and the 
"second modulation method" may be QPSK, which is of a different 
"type" than the first modulation method, and alternatively describes that 
the "first modulation method" may be differential BPSK ("DBPSK") and 
that the "second modulation method" may be differential QPSK 
("DQPSK"), which is also of a different "type" than the first modulation 
method. 

Thus, Snell alternatively describes modulating the "first information" 
(e.g., PLCP preamble and PLCP header) according to a "first modulation 
method" (e.g., DBPSK) and "second information" (e.g., MPDU data) 
according to either a "first modulation method" (e.g., DBPSK) or "second 
modulation method" (e.g., OBPSK). 

"The PLCP preamble and PLCP header are always at 1 Mbit/s, Diff 
encoded, scrambled and spread with an 11 chip barker." Snell at 6:64-66. 

"The modulator may also preferably include header modulator means for 
modulating data packets to include a header at a predetermined 
modulation and a third data rate defining a third format .... The third 
format is preferably differential BPSK." Snell at 2:61-3:5. 

"The reference phase for the first symbol of the MPDU is the output 
phase of the last symbol of the header/or Diff Encoding." Snell at 7:6-8. 

See also, e.g., Snell at Figs. 2, 3, 5. 

Snell incorporates by reference Harris 4064.4,30 which discloses: 

"The preamble and header are always transmitted as DBP SK waveforms 
while the data ackets can be con z ured to be either DBPSK or 
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DQPSK." Harris 4064.4 at 14. 

"The preamble is always transmitted as a DBPSK waveform with a 
programmable length of up to 256 symbols long." Harris 4064.4 at 15. 

"Signal Field (8 Bits) - This field indicates whether the data packet that 
follows the header is modulated as DBPSK or DQPSK. In mode 3 the 
HSP3824 receiver looks at the signal field to determine whether it needs 
to switch from DBPSK demodulation into DQPSK demodulation at the 
end of the always DBPSK preamble and header fields." Harris 4064.4 at 
15. 

"Mode 3 - In this mode the preamble is programmable up to 256 bits (all 
l's). The header in this mode is using all available fields. In mode 3 the 
signal field defines the modulation type of the data packet (DBPSK or 
DQPSK) so the receiver does not need to be preprogrammed to anticipate 
one or the other. In this mode the device checks the Signal field for the 
data packet modulation and it switches to DQPSK if it is defined as such 
in the signal field. Note that the preamble and header are always DBPSK 
the modulation definition applies only for the data packet." Harris 4064.4 
at 16. 

See also, e.g., Harris 4064.4 at 14 ("The HSP3824 transmitter is designed 
as a Direct Sequence Spread Spectrum DBPSKIDQPSK modulator."), 
Harris 4064.4 at 14 ("The modulator is capable of switching rate 
automatically in the case where the preamble and header information are 
DBPSK modulated, and the data is DQPSK modulated."), Harris 4064.4 
at FIGURE 10. 

Kamerman31 discloses transmitting a first message including second 
information modulated at a first modulation method and transmitting 
a second message including fourth information modulated at a second 
modulation method. See, e.g., Kamerman at 6, 11, 12. 

For example, Kamerman discloses an automatic rate selection scheme for 
falling forward from a "first modulation method" (e.g., BPSK) 
corres ondin to a lower data rate e . . , l Mbit/s to a "second 

31 As explained in Section III.D, a POSITA would have been motivated and found it obvious and 
straightforward to use Kamerman' s teaching of transmitting a first data packet where the data is 
modulated using a first modulation method and next transmitting a second data packet where the 
data is modulated using a second modulation method in implementing Snell's system for 
communicating data packets modulated according to different modulation methods (as 
implemented using the teachings of Harris 4064.4, Harris AN9614, and Yamano). 
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the single slave 
transceiver being an 
intended destination 
of the fourth 
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modulation method" (e.g., QPSK) corresponding to a higher data rate 
(e.g., 2 Mbit/s) after a number of successive correctly acknowledge packet 
transmissions, for instance, where there is a low load in neighbor cells and 
a reliable connection. 

"Then there is looked to automatic rate control to keep the cochannel 
interference at a tolerable level." Kamerman at 6. 

"IEEE 802.11 DS specifies bit rates of 1 and 2 Mbps. The allowable SNR 
and CSIR values for reliable transmission of data packets are dependent 
on the bit rate." Kamerman at 11. 

"IEEE 802.11 DS specifies BPSK and QPSK, in addition there could be 
applied proprietary modes with M-PSK and QAM schemes that provide 
higher bit rates by encoding more bits per symbol. ... An automatic rate 
selection scheme based on the reliability of the individual uplink and 
downlink could be applied. The basic rate adaptation scheme could be: 
after unacknowledged packet transmissions the rate falls back, and after a 
number (e.g. JO) of successive correctly acknowledged packet 
transmissions the bit rate goes up." Kamerman at 11. 

"At lower load in the neighbor cells the highest bit rate can be used more 
often. At higher load the transmissions from the accesspoint to stations at 
the outer part of the cells, will be done often at fall back rates due to 
mutilation of transmissions by interference. In practice the network load 
for LANs at nowadays client-server applications is very bursty, with 
sometimes transmission bursts over an individual links and low activity 
during the major part of the time. Therefore the higher bit rate can be 
used during the most of the time, and at high load in the neighbor cells (as 
will evoked by test applications) there will be switched to fall back rates 
in the outer part of the cell." Kamerman at 11. 

"The application of proprietary bit rates of 3 and 4 Mbps in addition to the 
basic 1 and 2 Mbps, can be combined with an automatic rate selection. 
This automatic rate selection givesfallforward at reliable connections 
and fall back at strong cochannel interference." Kamerman at 12. 

Snell in view of Yamano discloses that the second message comprises 
second message address information that is indicative of the single 
slave transceiver being an intended destination of the fourth 
information. See, e.g., Snell at 1:55-57, 2:61-63, 6:35-36, 6:64-66, 7:5-
14, Fig. 3; Harris 4064.4 at 14; Yamano at 19:63-64, 20:1-7, 20:54-59, 
Fig. 8. 
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For example, Snell discloses transmitting a "second message" including a 
PLCP preamble and PLCP header, and MPDU data, as shown in Figure 3 
below. 

t ........................................................................................................................................................................................................................................................................................ 11 t ................................................................................................................................................................................................................................................................................................ l 
11
1 -.··~=;,'.-1~.":.·,·' .• :,··'. •• ·''.:,~ ;,'-.,,··,~ .~,·-,:

0

·.·,?· .,~--·.t,-.",'·."1'.,_,·1.~,~.~r--.·.·.~.,1·.",'. .S.} ~ ~, ··~· ,t' • ~" " -:• ,,: "' ~~ ~ ·--·;.~·:St~··.:.; ;;~..-_:, ·s;~--t-"·"';;:~::~~-;:.-· ...... ;~ ; ... ""Jti§l-.tli-1. fflf t:J.J".f!Jl'J:lJt:ift.··· ~ 
~ ,..~ ~ ~~- :,., ~ 
~ ........................................................................................................................................................................................................................................................................................ :s ~ ................................................................................................................................................................................................................................................................................................ :s 

l I .< ,,._..._..._ ............................................................................................................................................................................ ~ ,.,................................................................................................................................................................... :,, ~ .............................................................................................................................. p ,.,........................................................................................................... S, 

f §I § 
,_ ... -·- s~1rraco\/fR roitn 

-------l92fl,.'S --------~ 

~ ' ~t,!~1,4.~---.......;--- ...... , >lll-11.S-----.; 

, FIG.3 , 
~ ~ 
'5 ...................................................................................................................................................................................................................................................................................................................... , ...................................................................................................................................................................................................................................................................................................................................... 1 

S" ............................................................................................................................................................................................................ t .................................................................................................................................................................................... "S: 
§ ~ I ·\tr...?cot:..u.l n-u.•ssa.ge ~J ! 
&. .................................................................................................................................................................................................................................................................................................................................................................................................... {: 

Snell at Fig. 3 (annotated). 

"The modulator may also preferably include header modulator means for 
modulating data packets." Snell at 2:61-63. 

"The PRISM 1 chip set provides all the functions necessary for full or half 
duplex, direct sequence spread spectrum, packet communications at the 
2.4 to 2.5 GHz ISM radio band." Snell at 1 :55-57. 

"The header may always be BPSK." Snell at 6:35-36. 

"The PLCP preamble and PLCP header are always at 1 Mbit/s, Diff 
encoded, scrambled and spread with an 11 chip barker." Snell at 6:64-66. 

"MPDU is serially provided by Interface 80 and is the variable data 
scrambled for normal operation. The reference phase for the first symbol 
of the MPDU is the output phase of the last symbol of the header for Diff 
Encoding. The last symbol of the header into the scrambler 51 must be 
followed by the first bit of the MPDU. The variable data may be 
modulated and demodulated in different formats than the header portion 
to thereby increase the data rate, and while a switchover as indicated by 
the switchover point in FIG. 3, occurs on-the-fly." Snell at 7:5-14. 
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32 See supra n.22. 
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Snell incorporates by reference Harris 4064.4, which discloses: 

"The preamble and header are always transmitted as DBPSK waveforms 
while the data packets can be configured to be either DBPSK or 
DQPSK." Harris 4064.4 at 14. 

Yamano33 discloses that the second message comprises second 
message address information that is indicative of the single slave 
transceiver being an intended destination of the fourth information. 
See, e.g., Yamano at 19:63-64, 20:1-7, 20:54-59, Fig. 8. 

For example, Yamano discloses that a packet includes a preamble and 
main body, and that the preamble can include a destination address. 

"Packet 700 includes a preamble 701 and a main body 702." Yamano at 
19:63-64. 

"For example,preamble 701 can include information which identifies: (1) 
a version or type field for the preamble, (2) packet source and destination 
addresses, (3) the line code (i.e., the modem protocol being used), (4) the 
data rate, (5) error control parameters, (6) packet length and (7) a timing 
value for the expected reception slot of a subsequent packet." Yamano at 
20:1-7 (emphasis added). 

f 

Yamano at Figure 8 (annotated). 

33 As explained in Section 111.D, a POSITA would have been motivated and found it obvious and 
straightforward to use Yamano' s teaching of including a destination address in the preamble 
portion of a data packet in implementing Snell's communication system ( as implemented in light 
of Harris 4064.4 and Harris AN9614). 
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higher data rate than 
the first modulation 
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"When the preamble in a burst-mode packet includes the destination 
address of the packet, the receiver circuits can monitor the destination 
address of the packet, and in response, filter packets which do not need to 
be demodulated, thereby reducing the processing requirements of the 
receiver circuits." Yamano at 20:54-59. 
Snell discloses that the second modulation method results in a higher 
data rate than the first modulation method. See, e.g., Snell at 5:31-33, 
6:52-59, 6:64-66, 7:1-2, 7:5-14, Fig. 3; Harris 4064.4 at 16 (Table 7). 

For example, Snell discloses that the second modulation method (e.g., 
QPSK, or alternatively, DQPSK) results in a higher data rate (e.g., 2 
Mbit/s) than the first modulation method (e.g., BPSK, or alternatively, 
DBPSK) which results in a data rate of 1 Mbit/s. 

"The present invention provides an extension of the PRISM 1 product 
from I Mbit/s BPSK and 2 Mbit/s QPSK to 5.5 Mbit/s BPSK and 11 
Mbit/s QPSK." Snell at 5:31-33 

"The PLCP preamble and PLCP header are always at I Mbitls, Diff 
encoded, scrambled and spread with an 11 chip barker." Snell at 6:64-66. 

"Now relating to the PLCP header 91, the SIGNAL is: 

OAh 
14h 
37h 
6Eh 

1 Mbit/s BPSK, 
2 Mbit/S QPSK, 
5.5 Mbit/s BPSK, and 
11 Mbit/s QPSK. 

" -------------------------
Snell at 6:52-59. 

"SIGNAL is indicated by 2 control bits and then formatted as described." 
Snell at 7:1-2. 

"MPDU is serially provided by Interface 80 and is the variable data 
scrambled for normal operation. The reference phase for the first symbol 
of the MPDU is the output phase of the last symbol of the header for Diff 
Encoding. The last symbol of the header into the scrambler 51 must be 
followed by the first bit of the MPDU. The variable data may be 
modulated and demodulated in different formats than the header portion 
to thereb increase the data rate, and while a switchover as indicated b 
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21. The master 
communication 
device as in claim 1, 
wherein the first 
information that is 
included in the first 
message compnses 
the first message 
address data. 
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the switchover point in FIG. 3, occurs on-the-fly." Snell at 7:5-14. 

See also, e.g., Snell at Fig. 3; Harris 4064.434 at 16 (Table 7). 

Snell in view of Y amano discloses that the first information that is 
included in the first message comprises the first message address 
data. 

See claim 1, Element l.C. 

E. SNQ-3: Unpatentability of Claim 21 Under 35 U.S.C. § 103 Over Snell, 
Harris 4064.4, the Admitted Prior Art, Upender, Yamano, and Kamerman 

Requesters submit that the combined teachings of Snell (submitted herewith as Exhibit 

D), Harris 4064.4 (submitted herewith as Exhibit E), the Admitted Prior Art ('228 patent at 3 :64-

5:7, Figs. 1, 2), Upender (submitted herewith as Exhibit G), Yamano (submitted herewith as 

Exhibit H), and Kamerman (submitted herewith as Exhibit I) raise a substantial new question of 

patentability with respect to claim 21 of the '228 patent, and that claim 21 of the '228 patent is 

unpatentable under 35 U.S.C. 103 as obvious over Snell in view of Harris 4064.4, the Admitted 

Prior Art, Upender, Yamano, and Kamerman. 35 

A POSITA would have been motivated and found it obvious and straightforward to use 

Harris 4064.4' s teachings of modulating the preamble and header portions of a data packet using 

34 See supra n.22. 
35 Requesters submit that, as set forth in SNQ-1, the Harris 4064.4 reference is incorporated by 
reference into Snell and, therefore, is part of the express disclosure of Snell. To the extent, 
however, that it is deemed that Harris 4064.4 should be treated as independent references from 
Snell, Requesters have set forth in SNQ-3 a detailed explanation as to why the Challenged Claim 
is invalid as obvious based on a combination of Snell, Harris 4064.4, the Admitted Prior Art, 
Upender, Y amano and Kamerman. 
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DBPSK modulation and modulating the payload portion of the data packet using DBPSK or 

DQPSK modulation (as indicated by the SIGNAL field in the header portion) to advantageously 

provide for switching between DBPSK and DQPSK modulation types in implementing an IEEE 

802.11 system (see Harris 4064.4 at 1, 3) such as disclosed in Snell. Harris 4064.4 is 

incorporated by reference into Snell (Snell at 5: 13-17), both references are directed to the 

PRISM chipset and HSP 3824 baseband processor (Harris 4064.4 at l; Snell at 1:47-63, 5:8-17, 

5 :31-33), and Harris 4064.4 is a publication of Harris Corporation, the same original assignee of 

Snell. It would have been routine and straightforward for a POSITA to use the teachings of 

Harris 4064.4 with the teachings of Snell, in light of the foregoing including Snell's express 

direction to apply the teachings of Harris 4064.4, and further because, in combination, each 

element (Harris 4064.4's teaching of modulating the preamble and header portions of a data 

packet using DBPSK modulation and modulating the payload portion of the data packet using 

DBPSK or DQPSK modulation and Snell's communication system for transmitting data packets 

modulated using different modulation methods) performs the same function as it would 

separately, yielding nothing more than predictable results. KSR, 550 U.S. at 417. A POSITA 

would have thus recognized that this combination (yielding the claimed limitation) would have 

worked as expected. For these reasons, a POSITA would have been motivated and found it 

obvious and straightforward to use Harris 4064.4's teachings in implementing Snell's 

communication system. 

A POSITA would have been motivated and found it obvious and straightforward to use 

the Applicant's Admitted Prior Art of a master/slave communication system (see '228 patent at 

3:64-5:7, Figs. 1, 2) in implementing Snell's communication system (as implemented in light of 

Harris 4064.4), because a polled (master/slave) communication system was a popular 

88 

IPR2020-00036 Page 00907

Rembrandt Wireless 
Ex. 2012 
Apple Inc. v. Rembrandt Wireless Technologies, LP, IPR2020-00034 
Page 907



Request for Ex Parte Reexamination, U.S. Patent No. 8,457,228 

communication protocol with recognized benefits prior to the earliest claimed priority date. 

Snell is in the same field of art as the Admitted Prior Art, with both relating to a communication 

system among transceivers. See, e.g., Snell at 1 :34-46; Harris AN96 l 4 at 3 (see also Snell at 

5 :2-7); '228 patent at 3 :64-4: 1. Snell further incorporates by reference Harris AN96 l 4 (Snell at 

5:2-7), which is an application note for the Harris PRISM chipset and HSP3824 baseband 

processor described in Snell. Harris AN9614 at 1 ("Using the PRISM™ Chip Set ... "), 2 ("The 

HSP3824 performs the baseband demodulation function."); Snell at 5:30-32 ("The present 

invention provides an extension of the PRISM I product ... "), 5: 11-13 (" The conventional Harris 

PRISM I chip set includes a low data rate DSS baseband processor available under the 

designation HSP3824). Harris AN9614 expressly teaches that the communications between 

Snell's transceivers may operate according to a "polled" (master/slave) protocol. See, e.g., 

Harris AN96 l 4 ("the controller can keep adequate time to operate either a polled or time 

allocated scheme."). Similarly, the admitted prior art in the '228 patent also describes using a 

''polled multipoint communication protocol," which is a master/tributary (i.e., master/slave) 

system. '228 patent at 4:30-33. As shown in Fig. 1 below, the admitted prior art of the '228 

patent discloses a master transceiver 24 that communicates with a plurality of tributary 

transceivers 26. '228 patent at 3:64-4:3, Fig. 1. 
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'228 patent, Fig. 1. 
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FIG~ 1 
Prior Art 

Upender is m the same field of art as Snell, with both relating to protocols for 

communications over a network. See, e.g., Upender at 7 ("let's examine various commonly 

available media access protocols"), 7 ("In this protocol, a centrally assigned master sends a 

polling message to the slave nodes, giving them explicit permission to transmit on the 

network."). Upender further confirms that a person of ordinary skill in the art would be 

motivated to use a master/slave protocol in implementing the teachings of Snell (as implemented 

in light of Harris 4064.4). Upender discusses a finite list of well-known communications 

protocols applicable for use in a network setting, including a polled (master/slave) protocol, and 

expressly teaches benefits of using a polled (master/slave) protocol. For example, Upender 

teaches that "[p]olling is one of the more popular protocols for embedded systems because of its 

simplicity and determinacy. In this protocol, a centrally assigned master periodically polls the 

slave nodes for information." Upender at 7; see also IPR2014-00892, Pap. 46 at 16-17 (citing 

Upender at 7 and finding that "Upender teaches that master/slave protocols were widely used and 
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a good choice for simple systems"); '228 Prosecution History at 352-353August 26, 2016; 

IPR2014-00892, Ex. 1323 (Declaration of David Goodman) i]i]ll 1-125. While Upender 

discloses tradeoffs of using a master/slave protocol as compared with other communication 

protocols (see Upender at 11, Table 1), to the extent Patent Owner incorrectly argues that 

discussion of these tradeoffs is a teaching away, this should be rejected as Upender expressly 

teaches that a protocol for a particular application should be selected in light of the respective 

costs and benefits of available protocols, nothing that the discussion of the strengths and 

weaknesses of the different protocols "should allow you to select the best protocol to match your 

needs"; thus it does not teach away from using the master/slave protocol. Upender at 10-11; see 

also IPR2014-00892, Pap. 46 at 17 (citing Upender at 10-11 and finding that Upender does not 

"teach away" from using the master/slave protocol); '228 Prosecution History at 353. Upender's 

express teaching that a polled (master/slave) protocol is advantageous for its "simplicity and 

determinacy," would have motivated a POSITA to use such a protocol in implementing Snell's 

communication system, particularly in any system in which simplicity and determinacy are 

important considerations. Upender at 7; see also IPR2014-00892, Pap. 46 at 16-18; '228 

Prosecution History at 352-354. Upender further teaches that a polled (master/slave) protocol is 

"ideal for a centralized data-acquisition system where peer-to-peer communication and global 

prioritization are not required," such as Snell's centralized data-acquisition system comprising an 

access point transceiver supporting a group of transceivers which does not require 

communicating using peer-to-peer communication or global prioritization. See Snell at 1 :34-46. 

In addition, the Admitted Prior Art demonstrates that polled (master/slave) protocols 

were well-known (see '228 patent at 3:64-4:1), as also further confirmed by Upender (see 

Upender at 7 ("let's examine various commonly available media access protocols"), 7 ("polling 
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[(master/slave)} is one of the more popular protocols"), and thus implementing a polled 

(master/slave) protocol in Snell's transceiver (as implemented in light of Harris 4064.4), which 

serves as an access point to support communications with multiple other transceivers and is also 

operable according to a polled (master/slave) protocol, would involve nothing more than using 

common and known techniques to improve a similar system in the same way to yield predictable 

results. KSR, 550 U.S. at 416. A POSITA would have thus recognized that this combination 

(yielding the claimed limitation) would have worked as expected. For these reasons, a POSITA 

would have been motivated and found it obvious and straightforward to implement the admitted 

prior art of a master/slave communication system in implementing Snell's system (as 

implemented in light of Harris 4064.4). 

It was well-known in the art, as demonstrated by Y amano, that packets can be 

advantageously addressed for an intended destination. A POSIT A would have been motivated 

and found it obvious and straightforward to use Yamano' s teaching of including a destination 

address in the preamble portion of a data packet in implementing Snell's data packet comprising 

preamble, header, and MPDU data portions (as implemented in light of Harris 4064.4 and the 

Admitted Prior Art) to advantageously specify which receiver the data is intended for and to 

beneficially reduce the processing requirements at the receiving device, as also taught by 

Yamano. Snell and Yamano are in the same field of art, with both relating to transmitting data 

packets over a network (see, e.g., Snell at 1:55-58, 2:61-63, 2:66-3:3, 5:18-21, 6:48-63, Fig. 3; 

Yamano at 1: 1-29, 19:54-20:33, Fig. 8), at varying rates (see, e.g., Snell at 2: 15-17, 6:52-59; 

Yamano at 19:54-56). Yamano expressly teaches that including a destination address in the 

preamble portion of the data packet, which precedes the data portion, will advantageously reduce 

processing requirements of receiving devices because the receiving device can filter out packets 
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which it does not need to demodulate. Yamano at 20:54-59 ("When the preamble in a burst

mode packet includes the destination address of the packet, the receiver circuits can monitor the 

destination address of the packet, and in response, filter packets which do not need to be 

demodulated, thereby reducing the processing requirements of the receiver circuits."). In 

addition, Snell teaches structuring its data packet to include a preamble, header, and MPDU data 

portion (see, e.g., Snell at 6:35-36, 6:64-66, 7:5-14, Fig. 3), and Yamano teaches structuring its 

data packet to also include a preamble and data portion, and to place the destination address in 

the preamble portion (Yamano at 19:63-20:7, Fig. 8). It would have been routine and 

straightforward for a POSIT A to include a destination address in the preamble portion of a data 

packet, as taught by Yamano, in implementing Snell's system for transmitting data packets 

between transceivers, as Snell teaches that its data packet already includes a preamble portion

and in combination, each element (Yamano' s teaching of placing a destination address in the 

preamble and Snell's teaching of a system for communicating data packets modulated according 

to different modulation methods between transceivers) performs the same function as it would 

separately, yielding nothing more than predictable results. KSR Int 'l Co. v. Teleflex Inc., 550 

U.S. 398, 417 (2007). A POSITA would have thus recognized that this combination (yielding 

the claimed limitation) would have worked as expected. For these reasons, a POSITA would 

have been motivated and found it obvious and straightforward to use Y amano' s advantageous 

teachings of including a destination address in the preamble of a data packet in implementing 

Snell's communication system (as implemented in light of Harris 4064.4 and the Admitted Prior 

Art). 

It was also well-known in the art, as demonstrated by Kamerman, to transmit a first data 

packet where the data is modulated using a first modulation method, such as BPSK 
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( corresponding to a lower data transfer rate), and to next transmit a second data packet where the 

data is modulated using a second modulation method, such as QPSK ( corresponding to a higher 

data transfer rate). A POSITA would have been motivated and found it obvious and 

straightforward to use Kamerman' s teaching of transmitting a first data packet where the data is 

modulated using a first modulation method and next transmitting a second data packet where the 

data is modulated using a second modulation method in implementing Snell's system for 

communicating data packets modulated according to different modulation methods 

(implemented using the teachings of Harris 4064.4, the Admitted Prior Art, and Yamano, as 

discussed above) to advantageously maximize the data transfer rate and adapt to changing 

channel conditions (as also taught by Kamerman). In particular, Kamerman expressly teaches 

that it is beneficial to transmit the data of a first data packet using a first modulation method 

corresponding to a lower data transfer rate (e.g., BPSK modulation at 1 mbps) during higher load 

conditions when a more robust signal is needed due to "mutilation of transmissions by 

interference," and to next transmit the data of a second data packet using a second modulation 

method corresponding to a higher data transfer rate (e.g., QPSK modulation at 2 mbps) (i.e., 

falling forward) to maximize the data transfer rate during lower load conditions when the 

connection is more reliable. See Kamerman at 6 ("Then there is looked to automatic rate control 

to keep the cochannel interference at a tolerable level."), 11 ("The basic rate adaptation scheme 

could be: after unacknowledged packet transmissions the rate falls back, and after a number (e.g. 

JO) of successive correctly acknowledged packet transmissions the bit rate goes up."), 11 ("At 

lower load in the neighbor cells the highest bit rate can be used more often. At higher load the 

transmissions from the accesspoint to stations at the outer part of the cells, will be done at 

fall back rates due to mutilation of transmissions by interference. In practice the network load for 
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LANs at nowadays client-server applications is very bursty, with sometimes transmission bursts 

over an individual links and low activity during the major part of the time. Therefore the higher 

bit rate can be used during the most of the time, and at high load in the neighbor cells ... there 

will be switched to fall back rates in the outer part of the cell."), 12 ("This automatic rate 

selection gives fall forward at reliable connections and fall back at strong cochannel interference. 

Therefore it gives adaptation of the bit rate to the interference as it occurs in time depending on 

positions as load."). 

Moreover, Snell and Kamerman are in the same field of art, with both relating to 

communications between transceivers that use BPSK and QPSK modulation methods to transfer 

data at different rates according to the draft IEEE 802.11 standard available at that time. See, 

e.g., Snell at 1:47-63 ("The assignee of the present invention has developed and manufactured a 

set of integrated circuits for a WLAN under the mark PRISM 1 which is compatible with the 

proposed IEEE 802.11 standard .... "), 5:31-33 ("The present invention provides an extension of 

the PRISM 1 product from 1 Mbit/s BPSK and 2 Mbit/s QPSK .. . "); Kamerman at 6 ("This paper 

considers the critical parameters for wireless LANs that operate conform to the IEEE 802.11 

DSSS (direct sequence spread spectrum) standard ... "), 11 ("IEEE 802.11 DS specifies bit rates 

of 1 and 2 Mbps.", 11 ("IEEE 802.11 DS specifies BPSK and QPSK ... "). It would have been 

routine and straightforward for a POSIT A to use Kamerman' s teaching of transmitting a first 

data packet where the data is modulated using a first modulation method and next transmitting a 

second data packet where the data is modulated using a second modulation method in 

implementing Snell's system (implemented in light of Harris 4064.4, the Admitted Prior Art, and 

Yamano) for communicating data packets modulated according to different modulation methods, 

as both Snell and Kamerman are directed to IEEE 802.11 systems utilizing BPSK and QPSK 
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modulation corresponding, respectively, to a lower and higher data transfer rates-and in 

combination, each element (Kamerman' s teaching of transmitting a first data packet where the 

data is modulated using a first modulation method and next transmitting a second data packet 

where the data is modulated using a second modulation method and Snell's system for 

communicating data packets modulated according to different modulation methods) performs the 

same function as it would separately, yielding nothing more than predictable results. KSR, 550 

U.S. at 417. A POSITA would have thus recognized that this combination (yielding the claimed 

limitation) would have worked as expected. For these reasons, a POSITA would have been 

motivated and found it obvious and straightforward to use Kamerman' s teaching of transmitting 

a first data packet where the data is modulated using a first modulation method and next 

transmitting a second data packet where the data is modulated using a second modulation method 

in implementing Snell's system (implemented in light of Harris 4064.4, the Admitted Prior Art, 

and Y amano) for communicating data packets modulated according to different modulation 

methods. 

The combination of Snell, Harris 4064.4, the Admitted Prior Art, Upender, Yamano, and 

Kamerman shows or renders obvious each and every element of the invention of claim 21. The 

relevant teachings of the combination of Snell, Harris 4064.4, the Admitted Prior Art, Upender, 

Yamano, and Kamerman were not considered during the prior examination of the '228 patent 

and a reasonable Examiner would consider these disclosures important in determining whether or 

not the claims are patentable. 

Therefore, the combination of Snell, Harris 4064.4, the Admitted Prior Art, Upender, 

Yamano, and Kamerman raises a substantial new question of patentability with respect to claim 

21 of the '228 patent (SNQ-3) and presents new technological teachings not previously 
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considered in connection with prosecution of the '228 patent. MPEP § 2216. Accordingly, 

Requesters propose that claim 21 should be rejected under§ 103 as rendered obvious by Snell, in 

view of Harris 4064.4, the Admitted Prior Art, Upender, Yamano, and Kamerman. 

The following claim chart demonstrates, in further detail, how each limitation is, at a 

minimum, obvious in light of Snell, Harris 4064.4, the Admitted Prior Art, Upender, Yamano, 

and Kamerman. 

!.[preamble] A 
master 
communication 
device configured to 
communicate with 
one or more slave 
transceivers according 
to a master/slave 
relationship in which 
a slave 
communication from 
a slave device to the 
master 
communication 
device occurs in 
response to a master 
communication from 
the master 
communication 
device to the slave 
device, the master 
communication 
device comprising: 

To the extent this preamble is considered a limitation of the claim, 
Snell in view of the Admitted Prior Art discloses a master 
communication device configured to communicate with one or more 
slave transceivers according to a master/slave relationship in which a 
slave communication from a slave device to the master 
communication device occurs in response to a master communication 
from the master communication device to the slave device. See, e.g., 
Snell at 1:34-46, 1:47-50, 1:55-57, 2:27-30, 4:42-47, 5:18-21; Harris 
AN9614 at 3. 

For example, Snell discloses a "transceiver" that serves as an access point 
for communicating data with other transceivers connected to a wireless 
local area network (WLAN). 

"In a typical WLAN, an access point provided by a transceiver, that is, a 
combination transmitter and receiver, connects to the wired network from 
a fixed location. Accordingly, the access transceiver receives, buffers, and 
transmits data between the WLAN and the wired network. A single access 
transceiver can support a small group of collocated users within a range 
of less than about one hundred to several hundred feet. The end users 
connect to the WLAN through transceivers which are typically 
implemented as PC cards in a notebook computer, or ISA or PCI cards for 
desktop computers. Of course the transceiver may be integrated with any 
device, such as a hand-held computer." Snell at 1 :34-46. 

"Like the HSP3 824 baseband processor, the high data rate baseband 
processor 40 of the invention contains all of the functions necessary for a 
full or half duplex packet baseband transceiver." Snell at 5: 18-21. 
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2.4 to 2.5 GHz ISM radio band." Snell at 1 :55-57. 

See also, e.g., Snell at 2:27-30 ("It is another object of the invention to 
provide a spread spectrum transceiver and associated method to permit 
operation at higher data rates and which may switch on-the-fly between 
different data rates and/or formats."); Snell at 1 :47-50 ("The assignee of 
the present invention has developed and manufactured a set of integrated 
circuits for a WLAN under the mark PRISM 1 which is compatible with 
the proposed IEEE 802.11 standard."); Snell at 4:42-47 ("Referring to 
FIG. 1, a wireless transceiver 30 in accordance with the invention is first 
described. The transceiver 30 may be readily used for WLAN applications 
in the 2.4 GHZ ISM band in accordance with the proposed IEEE 802.11 
standard. Those of skill in the art will readily recognize other applications 
for the transceiver 30 as well."). 

Snell incorporates by reference Harris AN9614, 36 which discloses: 

"[T]he controller can keep adequate time to operate either a polled or a 
time allocated scheme. In these modes, the radio is powered off most of 
the time and only awakens when communications is expected. This 
station would be awakened periodically to listen for a beacon 
transmission. The beacon serves to reset the timing and to alert the radio 
to traffic. If traffic is waiting, the radio is instructed when to listen and 
for how long. In a polled scheme, the remote radio can respond to the poll 
with its traffic if it has any. With these techniques, the average power 
consumption of the radio can be reduced by more than an order of 
magnitude while meeting all data transfer objectives." Harris AN9614 at 
3. 

Applicants' Admitted Prior Art37 discloses a communication device 
ca able of communicatin accordin to a master/slave relationshi in 

36 Snell expressly incorporates by reference "the entire disclosure" of Harris AN9614 (Snell at 
5:2-7). See Harari v. Lee, 656 F.3d 1331, 1335-36 (Fed. Cir. 2011) ("the entire '579 application 
disclosure was incorporated by the broad and unequivocal language: 'The disclosures of the two 
applications are hereby incorporate[ d] by reference."'); see also Advanced Display Sys., Inc. v. 
Kent State Univ., 212 F.3d 1272, 1282 (Fed.Cir.2000) ("material not explicitly contained in the 
single, prior art document may still be considered for purposes of anticipation if that material is 
incorporated by reference into the document."). 
37 In IPR2014-00892, the Board found that the '228's disclosed multipoint communication 
systems or master/slave systems, depicted in '228 patent, Figures 1 and 2 and 3:64-5:7 is 
material that may be used as prior art against the patent under §103. IPR2014-00892, Pap. 46 
(Final Written Decision) at 13-14; see Pharmastem Therapeutics, Inc. v. Viacell, Inc., 491 F.3d 
1342, 1362 (Fed. Cir. 2007) ("Admissions in the specification regarding the prior art are binding 
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which a slave communication from a slave to a master occurs in 
response to a master communication from the master to the slave. 
See, e.g., '228 at 3:64-5:7, Figs. 1, 2. 

For example, the '228 patent discloses a prior art system with master and 
tributary (slave) transceivers, as shown in Figures 1 and 2 (depicted 
below). 

'228 at Fig. 1. 

Tfibuh;ir; 
-:ltans.~btur 

FIG. 1 
Prior Art 

on the patentee for purposes of a later inquiry into obviousness."); Constant v. Advanced Micro-
Devices, Inc., 848 F.2d 1560, 1570 (Fed.Cir.1988) ("A statement in the patent that something is 
in the prior art is binding on the applicant and patentee for determinations of anticipation and 
obviousness.''). As explained in Section 111.E, a POSIT A would have been motivated and found 
it obvious and straightforward to use the Applicant's Admitted Prior Art of a master/slave 
communication system (see '228 patent at 3:64-5:7, Figs. 1, 2) in implementing Snell's 
communication system (as implemented in light of Harris 4064.4). 
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Trib 2 ~1aster Trlb 1 

.-,14 
,,)' 

'·-·~•' 

4~ 

FIG~ 2 

'228 at FIG 2. 

"With reference to FIG. I, a prior art multipoint communication system 
22 is shown to comprise a master modem or transceiver 24, which 
communicates with a plurality of tributary modems (tribs) or transceivers 
26-26 over communication medium 28. Note that all tribs 26-26 are 
identical in that they share a common modulation method with the master 
transceiver 24. Thus, before any communication can begin in multipoint 
system 22, the master transceiver and the tribs 26-26 must agree on a 
common modulation method. If a common modulation method is found, 
the master transceiver 24 and a sin le trib 26 will then exchan e 
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sequences of signals that are particular subsets of all signals that can be 
communicated via the agreed upon common modulation method. These 
sequences are commonly referred to as training signals and can be used 
for the following purposes: 1) to confirm that the common modulation 
method is available, 2) to establish received signal level compensation, 3) 
to establish time recovery and/or carrier recovery, 4) to permit channel 
equalization and/or echo cancellation, 5) to exchange parameters for 
optimizing performance and/or to select optional features, and 6) to 
confirm agreement with regard to the foregoing purposes prior to entering 
into data communication mode between the users. In a multipoint system, 
the address of the trib with which the master is establishing 
communication is also transmitted during the training interval. At the end 
of a data session a communicating pair of modems will typically 
exchange a sequence of signals known as trailing signals for the purpose 
of reliably stopping the session and confirming that the session has been 
stopped. In a multipoint system, failure to detect the end of a session will 
delay or disrupt a subsequent session. 

Referring now to FIG. 2, an exemplary multipoint communication session 
is illustrated through use of a ladder diagram. This system uses polled 
multipoint communication protocol. That is, a master controls the 
initiation of its own transmission to the tribs and permits transmission 
from a trib only when that trib has been selected. At the beginning of the 
session, the master transceiver 24 establishes a common modulation as 
indicated by sequence 32 that is used by both the master 24 and the tribs 
26a, 26b for communication. Once the modulation scheme is established 
among the modems in the multipoint system, The master transceiver 24 
transmits a training sequence 34 that includes the address of the trib that 
the master seeks to communicate with. In this case, the training sequence 
34 includes the address of trib 26a. As a result, trib 26b ignores training 
sequence 34. After completion of the training sequence 34, master 
transceiver 24 transmits data 36 to trib 26a followed by trailing sequence 
38, which signifies the end of the communication session. Similarly, with 
reference to FIG. 8, the sequence 170 illustrates a Type A modulation 
training signal, followed by a Type A modulation data signal. Note that 
trib 26b ignores data 36 and trailing sequence 38 as it was not requested 
for communication during training sequence 34. 

At the end of trailing sequence 38, trib 26a transmits training sequence 42 
to initiate a communication session with master transceiver 24. Because 
master transceiver 24 selected trib 26afor communication as part of 
training sequence 34, trib 26a is the only modem that will return a 
transmission. Thus, trib 26a transmits data 44 destined for master 
transceiver 24 followed b trailin se uence 46 to terminate the 
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communication session. 

The foregoing procedure is repeated except master transceiver identifies 
trib 26b in training sequence 48. In this case, trib 26a ignores the training 
sequence 48 and the subsequent transmission of data 52 and trailing 
sequence 54 because it does not recognize its address in training 
sequence 48. Master transceiver 24 transmits data 52 to trib 26b followed 
by trailing sequence 54 to terminate the communication session. 
Similarly, with reference to FIG. 8, sequence 172 illustrates a Type A 
modulation signal, with notification of a changes to Types B, followed by 
a Types B modulation data signal. To send information back to master 
transceiver 24, trib 26b transmits training sequence 56 to establish a 
communication session. Master transceiver 24 is conditioned to expect 
data only from trib 26b because trib 26b was selected as part of training 
sequence 48. Trib 26b transmits data 58 to master transceiver 24 
terminated by trailing sequence 62." '228 at 3:64-5:7. 

[I.A] a master Snell in view of the Admitted prior art discloses a master transceiver 
transceiver configured configured to transmit a first message over a communication medium 
to transmit a first from the master transceiver to the one or more slave transceivers. 
message over a 
communication 
medium from the 
master transceiver to 
the one or more slave 
transceivers, 

[ l .B] wherein the first 
message compnses: 
first information 
modulated according 
to a first modulation 
method, second 
information, 
including a payload 
portion, modulated 
according to the first 
modulation method, 
wherein the second 
information 
comprises data 
intended for one of 
the one or more slave 

See Element I .preamble. 

Snell in view of Harris 4064.4 discloses that the first message 
comprises first information modulated according to a first 
modulation method, second information, including a payload portion, 
modulated according to the first modulation method, wherein the 
second information comprises data intended for one of the one or 
more slave transceivers. See, e.g., Snell at Abstract, 1:34-46, 1:47-50, 
1:55-57, 1:58-61, 2:27-30, 2:56-59, 2:61-3:5, 4:42-47, 5:18-2, 6:35-36, 
6:52-59, 6:64-66, 7:1-2, 7:5-14, 7:6-8, Figs. 2, 3; Harris AN9614 at 3; 
Harris 4064.4 at 14, 15, 16, Fig. 10. 

For example, Snell discloses a "transceiver" that serves as an access point 
for communicating "data intended for one of the one or more [other] 
transceivers" connected to a wireless local area network (WLAN). See 
Element I.preamble. 

"In a typical WLAN, an access point provided by a transceiver, that is, a 
combination transmitter and receiver, connects to the wired network from 
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a fixed location. Accordingly, the access transceiver receives, buffers, and 
transmits data between the WLAN and the wired network. A single access 
transceiver can support a small group of collocated users within a range 
of less than about one hundred to several hundred feet. The end users 
connect to the WLAN through transceivers which are typically 
implemented as PC cards in a notebook computer, or ISA or PCI cards for 
desktop computers. Of course the transceiver may be integrated with any 
device, such as a hand-held computer." Snell at I :34-46. 

"The PRISM I chip set provides all the functions necessary for full or half 
duplex, direct sequence spread spectrum, packet communications at the 
2.4 to 2.5 GHz ISM radio band." Snell at I :55-57. 

Snell further discloses transmitting a "first message" comprising "first 
information" (e.g., PLCP preamble and PLCP header) "modulated 
according to a first modulation method" (e.g., BPSK) and "second 
information, including a payload portion" (e.g., MPDU data) "modulated 
according to the first modulation method" (e.g., BPSK) (as depicted in 
Figure 3 below). Snell alternatively discloses modulating the "first 
information" (e.g., PLCP preamble and PLCP header) and "second 
information, including a payload portion" (e.g., MPDU data) according to 
DBPSK, which also is a "first modulation method." 
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Snell at Fig. 3 (annotated). 

"The header may always be BPSK." Snell at 6:35-36. 

Snell discloses that the "SIGNAL" in the PLCP header indicates (e.g., 
using "OAh") the modulation type (e.g., BPSK) used for modulating the 
MPDU data portion. 

"Now relating to the PLCP header 91, the SIGNAL is: 

OAh 
14h 
37h 
6Eh 

Snell at 6:52-59. 

1 Mbit/s BPSK, 
2 Mbit/S QPSK, 
5.5 !\.1bit/s BP.SK, and 
11 Mbit/s QPSK. 

" 

"SIGNAL is indicated by 2 control bits and then formatted as described." 
Snell at 7:1-2. 

"MPDU is serially provided by Interface 80 and is the variable data 
scrambled for normal o eration. The reference hase for the first s mbol 
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of the MPDU is the output phase of the last symbol of the header for Diff 
Encoding. The last symbol of the header into the scrambler 51 must be 
followed by the first bit of the MPDU. The variable data may be 
modulated and demodulated in different formats than the header portion 
to thereby increase the data rate, and while a switchover as indicated by 
the switchover point in FIG. 3, occurs on-the-fly." Snell at 7:5-14. 

"The modulator preferably comprises means for operating in one of a bi
phase PSK (BPSK) modulation mode at a first data rate defining a first 
format, and a quadrature PSK (QPSK) mode at a second data rate defining 
a second format." Snell at 2:56-59. 

"In particular, the HSP3824 baseband processor manufactured by Harris 
Corporation employs quadrature or bi-phase phase shift keying (QPSK or 
BPSK) modulation schemes." Snell at 1 :58-61. 

See also, e.g., Snell at Abstract ("The modulator and demodulator are 
each preferably operable in one of a bi-phase PSK (BPSK) mode at a first 
data rate and a quadrature PSK (QPSK) mode at a second data rate. 
These formats may also be switched on-the-fly in the demodulator."), 
2: 15-17 ("Moreover, a WLAN application, for example, may require a 
change between BPSK and QPSK during operation, that is, on-the-fly."). 

"The PLCP preamble and PLCP header are always at 1 Mbit/s, Dif.f 
encoded, scrambled and spread with an 11 chip barker." Snell at 6:64-66. 

"The modulator may also preferably include header modulator means for 
modulating data packets to include a header at a predetermined 
modulation and a third data rate defining a third format .... The third 
format is preferably differential BPSK." Snell at 2:61-3:5. 

"The reference phase for the first symbol of the MPDU is the output 
phase of the last symbol of the header/or Dif.f Encoding." Snell at 7:6-8. 
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I I I 
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Snell at Fig. 3. 
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Snell at Fig. 5. 

Snell incorporates by reference Harris 4064.4,38 which discloses: 

"The preamble and header are always transmitted as DBP SK waveforms 
while the data packets can be configured to be either DBPSK or 
DQPSK." Harris 4064.4 at 14. 

"The preamble is always transmitted as a DBPSK waveform with a 
programmable length of up to 256 symbols long." Harris 4064.4 at 15. 

"Signal Field (8 Bits) - This field indicates whether the data packet that 
follows the header is modulated as DBPSK or DQPSK. In mode 3 the 
HSP3824 receiver looks at the signal field to determine whether it needs 
to switch from DBPSK demodulation into DQPSK demodulation at the 
end of the always DBPSK preamble and header fields." Harris 4064.4 at 
15. 

"Mode 3 - In this mode the preamble is programmable up to 256 bits (all 
l's). The header in this mode is using all available fields. In mode 3 the 
signal field defines the modulation type of the data packet (DBPSK or 
DQPSK) so the receiver does not need to be preprogrammed to anticipate 
one or the other. In this mode the device checks the Signal field for the 
data packet modulation and it switches to DQPSK if it is defined as such 
in the signal field. Note that the preamble and header are always DBPSK 
the modulation definition applies only for the data packet." Harris 4064.4 
at 16. 

See also, e.g., Harris 4064.4 at 14 ("The HSP3824 transmitter is designed 
as a Direct Sequence Spread Spectrum DBPSK/DQPSK modulator."), 
Harris 4064.4 at 14 ("The modulator is capable of switching rate 
automatically in the case where the preamble and header information are 
DBPSK modulated, and the data is DQPSK modulated."), Harris 4064.4 
at FIGURE 10. 

Snell in view of Yamano discloses that the first messa rises 

38 See supra n.35. As explained above in Section 111.E, a POSITA would have been motivated 
and found it obvious and straightforward to use Harris 4064.4' s teachings of modulating the 
preamble and header portions of a data packet using DBPSK modulation and modulating the 
payload portion of the data packet using DBPSK or DQPSK modulation (as indicated by the 
SIGNAL field in the header portion) to advantageously provide for switching between DBPSK 
and DQPSK modulation types in implementing an IEEE 802.11 system such as disclosed in 
Snell. 
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first message address information that is indicative of the one of the 
one or more slave transceivers being an intended destination of the 
second information. See, e.g., Snell at 6:35-36, 6:64-66, 7:5-10, Fig. 3; 
Harris 4064.4 at 14; Yamano at 19:63-64, 20:1-7, 20:54-59, Fig. 8. 

For example, Snell discloses transmitting "a first message" including a 
PLCP preamble and PLCP header, and MPDU data, as shown in Figure 3 
below. 

*................................................................................................................................................ s "S 

I . -....... .. ., .. ... ~I ~'.s.:~_••'i~~ .. ,.•"'.•,·~·.?,S.Jl.i.· _),:? ••• ,._,,·.,(~-•• ,.·.•,:~-~.1,',"?. ...... ···,~.,~ .. -}·.,,".•"·"!'·~'· .~.'5' ~I :~ ~;,,. ... ·.t1:.rst ll{_.tt}t~lf1tlftt~li1::-·., ~~.:...,.. ·:-~-~--~~--" ... ,.,.;"S! • ,;_; .... ~_>::~ .. ·-~ ... 
~ -~ ·- ~ -=-.• ~ 
. 'f ................................................................................................................................................ )! 

l t 
,;: ,,._ .......................................................................................... ~ ,,._ ................................................................................ "L ~ * ,,._ .................................................................. ~ ,,._ ........................................................................................................ "L .;,, 

I 1 f l 
;., ... ···~ S\t1C~}VER ~{;1tf! 

-------i92!i<$-· -------

~ ; 

~1Mi,w·--)----·----·--451J,;S----""' 
; : 

.. wf'mi 1_~w•~·Ri~!\il~L£"""l ____ ~ !........--~-,,:,..,,,----------...,...-~ rnrmitNT 
oom, an.#h {P'tii ro2. 11) rooMArs 1 

Rll'[S 

l FIG. 3 l 
It ............................................................................................................................................................................................................................................................................................................................................ , .................................................................................................................................................................................................................................................................................................................................................. ... 

l """""""""""~ •:tirst 1;:essage-~-~ ~""""""""""~ .. ! 
Snell at Fig. 3 (annotated). 

"The header may always be BPSK." Snell at 6:35-36. 

"The PLCP preamble and PLCP header are always at 1 Mbit/s, Diff 
encoded, scrambled and spread with an 11 chip barker." Snell at 6:64-66. 

"MPDU is serially provided by Interface 80 and is the variable data 
scrambled for normal operation. The reference phase for the first symbol 
of the MPDU is the output phase of the last symbol of the header for Diff 
Encoding. The last symbol of the header into the scrambler 51 must be 
followed by the first bit of the MPDU." Snell at 7:5-10. 

Snell incorporates by reference Harris 4064.4,39 which discloses: 

"The preamble and header are always transmitted as DBPSK waveforms 
while the data ackets can be confi ured to be either DBPSK or 
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DQPSK." Harris 4064.4 at 14. 

Yamano40 discloses that the first message comprises first message 
address information that is indicative of the one of the one or more 
slave transceivers being an intended destination of the second 
information. See, e.g., Yamano at 19:63-64, 20:1-7, 20:54-59, Fig. 8. 

For example, Yamano discloses transmitting a "first message" (e.g., data 
packet including a preamble and main body) that includes "first message 
address information that is indicative" (e.g., "destination address" in the 
preamble) of the transceiver that is the "intended destination of the second 
information." 

"Packet 700 includes a preamble 701 and a main body 702." Yamano at 
19:63-64. 

"For example,preamble 701 can include information which identifies: (1) 
a version or type field for the preamble, (2) packet source and destination 
addresses, (3) the line code (i.e., the modem protocol being used), (4) the 
data rate, (5) error control parameters, (6) packet length and (7) a timing 
value for the expected reception slot of a subsequent packet." Yamano at 
20:1-7. 

·:/Tr-.t .. :;z.{~':',.'H·'-fi ❖i·-..n ~;, 
{in{:lufh~~.: jirs:t ,neJ§~·~;;e 

di:·;_rli.nt:Uif~U add:"·t·.~·.~) 

Yamano at Fig. 8 (annotated). 

"When the preamble in a burst-mode packet includes the destination 
address o the acket, the receiver circuits can monitor the destination 

,.. 
' 

40 As explained in Section 111.E, a POSITA would have been motivated and found it obvious and 
straightforward to use Yamano' s teaching of including a destination address in the preamble 
portion of a data packet in implementing Snell's communication system ( as implemented in light 
of Harris 4064.4 and the Admitted Prior Art). 
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address of the packet, and in response, filter packets which do not need to 
be demodulated, thereby reducing the processing requirements of the 
receiver circuits." Yamano at 20:54-59. 

[I.DJ said master Snell in view of Kamerman discloses that the master transceiver is 
transceiver configured configured to transmit a second message over the communication 
to transmit a second medium from the master transceiver to the one or more slave 
message over the 
communication 
medium from the 
master transceiver to 
the one or more slave 
transceivers wherein 
the second message 
compnses: 
third information 
modulated according 
to the first modulation 
method, wherein the 
third information 
compnses 
information that is 
indicative of an 
impending change in 
modulation to a 
second modulation 
method, and fourth 
information, 
including a payload 
portion, transmitted 
after transmission of 
the third information, 
the fourth information 
being modulated 
according to the 
second modulation 
method, the second 

transceivers wherein the second message comprises: third 
information modulated according to the first modulation method, 
wherein the third information comprises information that is 
indicative of an impending change in modulation to a second 
modulation method, and fourth information, including a payload 
portion, transmitted after transmission of the third information, the 
fourth information being modulated according to the second 
modulation method, the second modulation method being of a 
different type than the first modulation method, wherein the fourth 
information comprises data intended for a single slave transceiver of 
the one or more slave transceivers.41 See, e.g., Snell at 1:34-46, 1:47-
50, 1:55-57, 2:27-30, 2:61-3:5, 4:42-47, 5:18-2, 6:35-36, 6:52-59, 6:64-
66, 7:1-2, 7:5-14, Figs. 2, 3, 5; Harris AN9614 at 3; Harris 4064.4 at 
14-16, Fig. 10; Kamerman at 6, 11, 12. 

For example, Snell discloses a "transceiver" that serves as an access point 
for communicating "data intended for a [transceiver]" connected to a 
wireless local area network (WLAN). See Element I .preamble. 

Snell also discloses that the transceiver transmits data packets to another 
transceiver, where the communication may switch on-the-fly between a 
"first modulation method" (e.g., BPSK) and a "second modulation 
method" (e.g., QPSK) that is "of a different type than the first modulation 
method." Snell thus teaches transmitting a "first message" and a "second 
message" as shown in Figure 3 below. 

41 In IPR2014-00892, the Board construed the limitation "different 'types' of modulation 
methods" in claim I to mean "modulation methods that are incompatible with each other" and 
found that "two modulation methods that are based on varying the same one of the frequency, 
amplitude, or phase of the carrier wave may be different 'types' of modulation methods." 
IPR2014-00892, Pap. 46 (Final Written Decision) at 13. The Board also found that the 
"DQPSK ... modulation method[] [is] incompatible with DBPSK modulation." Id at 19. 
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Snell at Fig. 3. ( annotated). 42 

42 As Snell teaches communicating multiple data packets with the ability to "switch on-the-fly 
between different data rates and/or formats." Based on this disclosure, a person of ordinary skill 
in the art would have understood that Snell teaches that a series of packets may be sent that 
switch from using a first modulation method to using a second modulation method for the 
payload portion of the data packet. For example, the "first message" in Snell comprises "first 
information" (e.g., PLCP preamble and PLCP header) that is "modulated according to a first 
modulation method" (e.g., BPSK) where the "first information" (e.g., "SIGNAL" field in PLCP 
header) indicates (e.g., using "OAh") the modulation type (e.g., BPSK) used for modulating 
"second information" (e.g., MPDU data). In the "first message," the "SIGNAL" field in the 
PLCP header uses a code (e.g., "OAh") that indicates that the "second information" (e.g., MPDU 
data) is modulated "according to the first modulation method" (e.g., BPSK at I Mbit/s). 

Snell's transceiver then transmits a "second message" comprising "third information" (e.g., 
PLCP preamble and PLCP header) "modulated according to the first modulation method" (e.g., 
BPSK) where the "third information comprises information" (e.g., "SIGNAL" field in PLCP 
header) "that is indicative of an impending change in modulation" (e.g., using "l 4h") "to a 
second modulation method" (e.g., QPSK) used for modulating "fourth information." For 
example, in the "second message," the "SIGNAL" field in the PLCP header uses a code (e.g., 
"14h") that indicates that the "fourth information" (e.g., MPDU data) is modulated "according to 
the second modulation method" (e.g., QPSK at 2 Mbit/s), wherein the "second modulation 
method" is of a "different type than the first modulation method." This "SIGNAL" is "indicative 
of an impending change" from the "first modulation method" to the "second modulation method" 
because it is indicating a change from, for example, QPSK modulation to BPSK modulation. In 
addition, transmitting the data using the "second modulation method"- QPSK-results in a data 
rate of 2 Mbit/s which is higher than transmitting the data using the "first modulation method"
BPSK at I Mbit/s. 
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"The modulator may also preferably include header modulator means for 
modulating data packets." Snell at 2:61-63. 

"The PRISM 1 chip set provides all the functions necessary for full or half 
duplex, direct sequence spread spectrum, packet communications at the 
2.4 to 2.5 GHz ISM radio band." Snell at 1 :55-57. 

"It is another object of the invention to provide a spread spectrum 
transceiver and associated method to permit operation at higher data rates 
and which may switch on-the-fly between different data rates and/or 
formats." Snell at 2:27-30. 

"The variable data may be modulated and demodulated in different 
formats than the header portion to thereby increase the data rate, and 
while a switchover as indicated by the switchover point in FIG. 3, occurs 
on-the-fly." Snell at 7: 10-14. 

"The header may always be BPSK." Snell at 6:35-36. 

"Now relating to the PLCP header 91, the SIGNAL is: 

OAh 
14h 
37h 
6Eh 

1 Mbit/s BPSK, 
2 Mbit/S QPSK, 
5.5 !\.1bit/s BP.SK, and 
11 Mbit/s QPSK. 

" -------------------------
Snell at 6:52-59. 

"SIGNAL is indicated by 2 control bits and then formatted as described." 
Snell at 7:1-2. 

"MPDU is serially provided by Interface 80 and is the variable data 
scrambled for normal operation. The reference phase for the first symbol 
of the MPDU is the output phase of the last symbol of the header for Diff 
Encoding. The last symbol of the header into the scrambler 51 must be 
followed by the first bit of the MPDU. The variable data may be 
modulated and demodulated in different formats than the header portion 
to thereby increase the data rate, and while a switchover as indicated by 
the switchover point in FIG. 3, occurs on-the-fly." Snell at 7:5-14. 

Snell describes that the "first modulation method" may be BPSK and the 
"second modulation method" may be QPSK, which is of a different 
"type" than the first modulation method, and alternatively describes that 
the "first modulation method" ma be differential BPSK "DBPSK" and 
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that the "second modulation method" may be differential QPSK 
("DQPSK"), which is also of a different "type" than the first modulation 
method. 

Thus, Snell alternatively describes modulating the "first information" 
(e.g., PLCP preamble and PLCP header) according to a "first modulation 
method" (e.g., DBPSK) and "second information" (e.g., MPDU data) 
according to either a "first modulation method" (e.g., DBPSK) or "second 
modulation method" (e.g., OBPSK). 

"The PLCP preamble and PLCP header are always at 1 Mbit/s, Dif.f 
encoded, scrambled and spread with an 11 chip barker." Snell at 6:64-66. 

"The modulator may also preferably include header modulator means for 
modulating data packets to include a header at a predetermined 
modulation and a third data rate defining a third format .... The third 
format is preferably differential BPSK." Snell at 2:61-3:5. 

"The reference phase for the first symbol of the MPDU is the output 
phase of the last symbol of the header/or Dif.f Encoding." Snell at 7:6-8. 

See also, e.g., Snell at Figs. 2, 3, 5. 

Snell incorporates by reference Harris 4064.4,43 which discloses: 

"The preamble and header are always transmitted as DBP SK waveforms 
while the data packets can be configured to be either DBPSK or 
DQPSK." Harris 4064.4 at 14. 

"The preamble is always transmitted as a DBPSK waveform with a 
programmable length of up to 256 symbols long." Harris 4064.4 at 15. 

"Signal Field (8 Bits) - This field indicates whether the data packet that 
follows the header is modulated as DBPSK or DQPSK. In mode 3 the 
HSP3824 receiver looks at the signal field to determine whether it needs 
to switch from DBPSK demodulation into DQPSK demodulation at the 
end of the always DBPSK preamble and header fields." Harris 4064.4 at 
15. 

"Mode 3 - In this mode the preamble is programmable up to 256 bits (all 
l's). The header in this mode is using all available fields. In mode 3 the 
signal.field defines the modulation type of the data packet (DBPSK or 
D PS so the receiver does not need to be re ro rammed to antici ate 
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one or the other. In this mode the device checks the Signal field for the 
data packet modulation and it switches to DQPSK if it is defined as such 
in the signal field. Note that the preamble and header are always DBPSK 
the modulation definition applies only for the data packet." Harris 4064.4 
at 16. 

See also, e.g., Harris 4064.4 at 14 ("The HSP3824 transmitter is designed 
as a Direct Sequence Spread Spectrum DBPSKIDQPSK modulator."), 
Harris 4064.4 at 14 ("The modulator is capable of switching rate 
automatically in the case where the preamble and header information are 
DBPSK modulated, and the data is DQPSK modulated."), Harris 4064.4 
at FIGURE 10. 

Kamerman44 discloses transmitting a first message including second 
information modulated at a first modulation method and transmitting 
a second message including fourth information modulated at a second 
modulation method. See, e.g., Kamerman at 6, 11, 12. 

For example, Kamerman discloses an automatic rate selection scheme for 
falling forward from a "first modulation method" (e.g., BPSK) 
corresponding to a lower data rate (e.g., 1 Mbit/s) to a "second 
modulation method" (e.g., QPSK) corresponding to a higher data rate 
(e.g., 2 Mbit/s) after a number of successive correctly acknowledge packet 
transmissions, for instance, where there is a low load in neighbor cells and 
a reliable connection. 

"Then there is looked to automatic rate control to keep the cochannel 
interference at a tolerable level." Kamerman at 6. 

"IEEE 802.11 DS specifies bit rates of 1 and 2 Mbps. The allowable SNR 
and CSIR values for reliable transmission of data packets are dependent 
on the bit rate." Kamerman at 11. 

"IEEE 802.11 DS specifies BPSK and QPSK, in addition there could be 
applied proprietary modes with M-PSK and QAM schemes that provide 
higher bit rates by encoding more bits per symbol. ... An automatic rate 
selection scheme based on the reliabilit of the individual u link and 

44 As explained in Section III.E, a POSITA would have been motivated and found it obvious and 
straightforward to use Kamerman' s teaching of transmitting a first data packet where the data is 
modulated using a first modulation method and next transmitting a second data packet where the 
data is modulated using a second modulation method in implementing Snell's system for 
communicating data packets modulated according to different modulation methods (as 
implemented using the teachings of Harris 4064.4, the Admitted Prior Art, and Yamano). 
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downlink could be applied. The basic rate adaptation scheme could be: 
after unacknowledged packet transmissions the rate falls back, and after a 
number (e.g. JO) of successive correctly acknowledged packet 
transmissions the bit rate goes up." Kamerman at 11. 

"At lower load in the neighbor cells the highest bit rate can be used more 
often. At higher load the transmissions from the accesspoint to stations at 
the outer part of the cells, will be done often at fall back rates due to 
mutilation of transmissions by interference. In practice the network load 
for LANs at nowadays client-server applications is very bursty, with 
sometimes transmission bursts over an individual links and low activity 
during the major part of the time. Therefore the higher bit rate can be 
used during the most of the time, and at high load in the neighbor cells (as 
will evoked by test applications) there will be switched to fall back rates 
in the outer part of the cell." Kamerman at 11. 

"The application of proprietary bit rates of 3 and 4 Mbps in addition to the 
basic 1 and 2 Mbps, can be combined with an automatic rate selection. 
This automatic rate selection givesfallforward at reliable connections 
and fall back at strong cochannel interference." Kamerman at 12. 

Snell in view of Yamano discloses that the second message comprises 
second message address information that is indicative of the single 
slave transceiver being an intended destination of the fourth 
information. See, e.g., Snell at 1:55-57, 2:61-63, 6:35-36, 6:64-66, 7:5-
14, Fig. 3; Harris 4064.4 at 14; Yamano at 19:63-64, 20:1-7, 20:54-59, 
Fig. 8. 

For example, Snell discloses transmitting a "second message" including a 
PLCP preamble and PLCP header, and MPDU data, as shown in Figure 3 
below. 
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Snell at Fig. 3 (annotated). 

"The modulator may also preferably include header modulator means for 
modulating data packets." Snell at 2:61-63. 

"The PRISM 1 chip set provides all the functions necessary for full or half 
duplex, direct sequence spread spectrum, packet communications at the 
2.4 to 2.5 GHz ISM radio band." Snell at 1 :55-57. 

"The header may always be BPSK." Snell at 6:35-36. 

"The PLCP preamble and PLCP header are always at 1 Mbit/s, Diff 
encoded, scrambled and spread with an 11 chip barker." Snell at 6:64-66. 

"MPDU is serially provided by Interface 80 and is the variable data 
scrambled for normal operation. The reference phase for the first symbol 
of the MPDU is the output phase of the last symbol of the header for Diff 
Encoding. The last symbol of the header into the scrambler 51 must be 
followed by the first bit of the MPDU. The variable data may be 
modulated and demodulated in different formats than the header portion 
to thereby increase the data rate, and while a switchover as indicated by 
the switchover point in FIG. 3, occurs on-the-fly." Snell at 7:5-14. 

Snell incorporates by reference Harris 4064.4,45 which discloses: 

"The reamble and header are alwa s transmitted as DBPSK waveforms 
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while the data packets can be configured to be either DBPSK or 
DQPSK." Harris 4064.4 at 14. 

Yamano46 discloses that the second message comprises second 
message address information that is indicative of the single slave 
transceiver being an intended destination of the fourth information. 
See, e.g., Yamano at 19:63-64, 20:1-7, 20:54-59, Fig. 8. 

For example, Yamano discloses that a packet includes a preamble and 
main body, and that the preamble can include a destination address. 

"Packet 700 includes a preamble 701 and a main body 702." Yamano at 
19:63-64. 

"For example,preamble 701 can include information which identifies: (1) 
a version or type field for the preamble, (2) packet source and destination 
addresses, (3) the line code (i.e., the modem protocol being used), (4) the 
data rate, (5) error control parameters, (6) packet length and (7) a timing 
value for the expected reception slot of a subsequent packet." Yamano at 
20:1-7 (emphasis added). 

\ 
\ 
\ ~-

P!tEAM8U.: OATA ,,( 

"-" -·· ( ~4cKET2 j I \ 

701 / \ 702 

700 
~ ...................................................... ) 

Yamano at Figure 8 (annotated). 

OATA 

S:pf~)---r 
711- \ '--.. 712 

... 
110 

"When the preamble in a burst-mode packet includes the destination 
address of the packet, the receiver circuits can monitor the destination 
address of the packet, and in response, filter packets which do not need to 
be demodulated, thereb reducin the rocessin re uirements of the 

46 As explained in Section 111.E, a POSITA would have been motivated and found it obvious and 
straightforward to use Yamano' s teaching of including a destination address in the preamble 
portion of a data packet in implementing Snell's data packet comprising preamble, header, and 
MPDU data portions (as implemented in light of Harris 4064.4 and the Admitted Prior Art). 

117 

IPR2020-00036 Page 00936

Rembrandt Wireless 
Ex. 2012 
Apple Inc. v. Rembrandt Wireless Technologies, LP, IPR2020-00034 
Page 936



[ l .F] wherein the 
second modulation 
method results in a 
higher data rate than 
the first modulation 
method. 

21. The master 
communication 

47 See supra n.35. 
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receiver circuits." Yamano at 20:54-59. 
Snell discloses that the second modulation method results in a higher 
data rate than the first modulation method. See, e.g., Snell at 5:31-33, 
6:52-59, 6:64-66, 7:1-2, 7:5-14, Fig. 3; Harris 4064.4 at 16 (Table 7). 

For example, Snell discloses that the second modulation method (e.g., 
QPSK, or alternatively, DQPSK) results in a higher data rate (e.g., 2 
Mbit/s) than the first modulation method (e.g., BPSK, or alternatively, 
DBPSK) which results in a data rate of 1 Mbit/s. 

"The present invention provides an extension of the PRISM 1 product 
from I Mbit/s BPSK and 2 Mbit/s QPSK to 5.5 Mbit/s BPSK and 11 
Mbit/s QPSK." Snell at 5:31-33 

"The PLCP preamble and PLCP header are always at I Mbitls, Diff 
encoded, scrambled and spread with an 11 chip barker." Snell at 6:64-66. 

"Now relating to the PLCP header 91, the SIGNAL is: 

OAh 
14h 
37h 
6Eh 

1 Mbit/s BPSK, 
2 Mbit/S QPSK, 
5.5 I\-1bit/s BPSK, and 
11 Mbit/s QPSK. -------------------------" Snell at 6:52-59. 

"SIGNAL is indicated by 2 control bits and then formatted as described." 
Snell at 7:1-2. 

"MPDU is serially provided by Interface 80 and is the variable data 
scrambled for normal operation. The reference phase for the first symbol 
of the MPDU is the output phase of the last symbol of the header for Diff 
Encoding. The last symbol of the header into the scrambler 51 must be 
followed by the first bit of the MPDU. The variable data may be 
modulated and demodulated in different formats than the header portion 
to thereby increase the data rate, and while a switchover as indicated by 
the switchover point in FIG. 3, occurs on-the-fly." Snell at 7:5-14. 

See also, e.g., Snell at Fig. 3; Harris 4064.447 at 16 (Table 7). 

Snell in view of Y amano discloses that the first information that is 
included in the first messa e com rises the first messa e address 
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device as in claim 1, 
wherein the first 
information that is 
included in the first 
message compnses 
the first message 
address data. 
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data. 

See claim 1, Element l.C. 
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IV. CONCLUSION 

For at least the reasons set forth above, substantial new questions of patentability are 

raised concerning claim 21 of the '228 patent. Indeed, in view of the references discussed in this 

Request, the claims at issue are invalid as obvious. It is therefore respectfully submitted that this 

Request for reexamination of the '228 patent be granted and claim 21 be found invalid. If there 

are any questions, Requesters may be contacted at the below-listed telephone number. 

As identified in the attached Certificate of Service and in accordance with 37 C.F.R. 

§§ 1.33( c) and 1.51 0(b )(5), a copy of the present Request, in its entirety, is being served to the 

address of the attorney or agent of record reflected in the publicly available records of the United 

States Patent and Trademark Office as designated in the Office's Patent Application Information 

Retrieval system. 

The Commissioner is hereby authorized to charge Deposit Account 18-1945 under Order 

No. 110797-0019-502 the Ex Parte Reexamination fee of $12,000 under 37 C.F.R. § l.20(c)(l). 

Requesters believe no other fee is due with this submission, however the Commissioner is 

hereby authorized to charge any fee deficiency or credit any over-payment to Deposit Account 

18-1945. 

Please direct all correspondence in this matter to the undersigned. 
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Dated: September 12, 2016 

Request for Ex Parte Reexamination, U.S. Patent No. 8,457,228 

Respectfully submitted, 

/J. Steven Baughman/ 
J. Steven Baughman 
Registration No. 47,414 
Customer No. 28120 
ROPES & GRAY LLP 
IPRM - Floor 43 
Prudential Tower 
800 Boylston Street 
Boston, Massachusetts 02199-3600 
(202) 508-4606 
(202) 383-8371 (Fax) 

Attorneys for Requesters 
Samsung Electronics Co., Ltd and Samsung 
Electronics America, Inc. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Inventor: Gordon F. Bremer 

U.S. Patent No. 8,457,228 

Formerly Application No. 13/198,568 

Issue Date: June 4, 2013 

Filing Date: August 4, 2011 

Former Group Art Unit: 2633 

Former Examiner: Dae V. Ha 
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§ 
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Attorney Docket No.: 110797-0019-502 

CustomerNo.: 28120 

Requesters: Samsung Electronics Co., Ltd., 

Samsung Electronics America, Inc. 

For: SYSTEM AND METHOD OF COMMUNICATION USING AT LEAST TWO 

MODULATION METHODS 

MAIL STOP EXPARTEREEXAM 

Central Reexamination Unit 

Office of Patent Legal Administration 

Commissioner for Patents 

P.O. Box 1450 

Alexandria, VA 22313-1450 
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It is certified that, pursuant to 37 C.F.R. §1.510(b)(5), copies of the following documents 

have been served in their entireties on the patent owner at the correspondence address of record 

as provided for in 37 C.F.R. §1.33(c): 

1. Request for Ex Parte Reexamination of U.S. Patent No. 8,457,228 Transmittal 

Form, PTO/SB/57. 

2. Request for Ex Parte Reexamination of U.S. Patent No. 8,457,228 Pursuant to 35 

U.S.C. § 302 and 37 C.F.R. § 1.510 and accompanying exhibits: 
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Exhibit B: U.S. Application No. 13/198,568 

Exhibit C: File History of U.S. Patent No. 8,457,228 

Exhibit D: U.S. Patent No. 5,982,807 

Exhibit E: Andren, C. et al., Using the PRISM™ Chip Set for Low Data Rate 

Applications, Harris Semiconductor Application Note No. AN9614, March 

1996 

Exhibit F: HSP3824 Direct Sequence Spread Spectrum Baseband Processor, Harris 

Semiconductor File No. 4064.4, Oct. 1996 

Exhibit G: Declaration of Jon Mears; Exhibit A thereto (Upender et al., "Communication 

Protocols for Embedded Systems," Embedded Systems Programming, Vol. 7, 

Issue 11, November 1994. 

Exhibit H: U.S. Patent No. 6,075,814 

Exhibit I: Kamerman, A, Throughput Density Constraints for Wireless LANs Based on 

DSSS, IEEE 4th International Symposium on Spread Spectrum Techniques 

and Applications Proceedings, Mainz, Germany, Sept. 22-25, 1996, pp. 

1344-1350 vol.3 

Exhibit J: Office Action in File History of U.S. Application No. 09/205,205 (issued as 

U.S. Patent No. 6,614,838), mailed June 28, 2001 

Exhibit K: Applicant Response in File History of U.S. Application No. 09/205,205 

(issued as U.S. Patent No. 6,614,838), dated Oct. 1, 2001 
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Exhibit L: File History of U.S. Patent No. 5,982,807 (other than the prior art ofrecord) 

Exhibit M: Applicant Response in File History of U.S. Application No. 12/543,910 

(issued as U.S. Patent No. 8,023,580), dated Mar. 1, 2011 ("3/1/2011 Reply 

in '580 Patent") 

3. Information Disclosure Statement, PTO/SB/08, listing references cited in the Request for 

Ex Parte Reexamination of U.S. Patent No. 8,457,228 pursuant to 35 U.S.C. § 302 and 37 C.F.R. 

§ 1.510. 

The copy has been served on September 12, 2016 by causing the aforementioned 

documents to be deposited in the United States Postal Service as first class mail postage pre-paid 

in an envelope address to: 

Condo Roccia Koptiw LLP 
1800 JFK Boulevard, Suite 1700 
Philadelphia, PA 19103 

-3-

/Ginny Blundell/ 
Ginny Blundell 

ROPES & GRAY LLP 
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the proceeding should be identified by the control number listed above and directed to the assigned Art Unit. 

A copy of this Notice is being sent to the latest attorney or agent of record in the patent file or to all owners of 
record. (See 37 CFR 1.33(c)). If the addressee is not, or does not represent, the current owner, he or she is 
required to forward all communications regarding this proceeding to the current owner(s). An attorney or agent 
receiving this communication who does not represent the current owner(s) may wish to seek to withdraw pursuant 
to 37 CFR 1.36 in order to avoid receiving future communications. If the address of the current owner(s) is 
unknown, this communication should be returned within the request to withdraw pursuant to Section 1.36. 

NOTICE OF USPTO EX PARTE REEXAMINATION PATENT OWNER STATEMENT WAIVER PROGRAM 

The USPTO has implemented a pilot program where, after a reexamination proceeding has been granted a 
filing date and before the examiner begins his or her review, the patent owner may orally waive the right to file a 
patent owner's statement. See "Pilot Program for Waiver of Patent Owner's Statement in Ex Parte Reexamination 
Proceedings," 75 FR 47269 (August 5, 2010). One goal of the pilot program is to reduce the pendency of 
reexamination proceedings and improve the efficiency of the reexamination process. 

Ordinarily when ex parte reexamination is ordered, the USPTO must wait until after the receipt of the patent 
owner's statement and the third party requester's reply, or after the expiration of the time period for filing the 
statement and reply (a period that can be as long as 5 to 6 months), before mailing a first determination of 
patentability. The USPTO's first determination of patentability is usually a first Office action on the merits or a 
Notice of Intent to Issue Reexamination Certificate (NIRC). 

Under the pilot program, the patent owner's oral waiver allows the USPTO to act on the first determination 
of patentability immediately after determining that reexamination will be ordered, and in a suitable case 
issue the reexamination order and the first determination of patentability (which could be a NIRC if the 
claims under reexamination are confirmed) at the same time. 

Benefits to the Patent Owner for participating in this pilot program include reduction in pendency. 

To participate in this pilot program, Patent Owners may contact the USPTO's Central Reexamination Unit 
(CRU) at 571-272-7705. The USPTO will make the oral waiver of record in the reexamination file in an interview 
summary and a copy will be mailed to the patent owner and any third party requester. 

cc: Third Party Requester(if any) 
ROPES & GRAY LLP PRUDENTIAL TOWER 
IPRM DOCKETING - FLOOR 43 
800 BOYLSTON STREET 
BOSTON, MA 02199-3600 

/rbell/ 

Legal Instruments Examiner 
Central Reexamination Unit 571-272-7705; FAX No. 571-273-9900 
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Litigation Search Report CRU 3999 

TO: Scott Weaver 
Location: CRU 
Art Unit: 3992 
Date: 9/15/2016 

From: Paralegal Name 
Location: CRU 3999 
MDE 4821 
Phone: (571) 272-6825 
patricia.volpe@uspto.gov 

Litigation search for U.S. Patent Number: 8,457,228 

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

:::: : ::m::n: :::::::::: :: L:: v: ::m:::n:: :::::::: :::hn:::::::: L: f: :::::::::::: I 

!1 PR2014-00890 
~ 

OPEN - Samsung Electronics Co. Ltd. Vs. Rembrandt Wireless Technologies, LP 

OPEN - Samsung Electronics Co. Ltd. Vs. Rembrandt Wireless Technologies, LP 

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

CLOSED - Samsung Electronics Co. Ltd. Vs. Rembrandt Wireless Technologies, LP 

CLOSED - Samsung Electronics Co. Ltd. Vs. Rembrandt Wireless Technologies, LP 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

!CLOSE~ - Sa=sung Electronics Co Ltd Vs Re=brandt :ire less Technologies, LP J PR2014-008951 

1) I performed a KeyCite Search in Westlaw, which retrieves all history on the patent including any litigation. 

2) I performed a search on the patent in Lexis CourtLink for any open dockets or closed cases. 

3) I performed a search in Lexis in the Federal Courts and Administrative Materials databases for any cases 
found. 

4) I performed a search in Lexis in the IP Journal and Periodicals database for any articles on the patent. 

5) I performed a search in Lexis in the news databases for any articles about the patent or any articles about 
litie:ation on this oatent. 
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United States Patent Trial and Appeals Board 

IPR2015-00555 

Samsung Electronics Co. Ltd. Vs. Rembrandt Wireless Technologies, LP 
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Header 

c<~M~ N~Jm1:s~r: IPR2015-00555 

[)~~t~~ f-:~h~d~ 01/09/2015 

~~~s{:~ Civil 

[ Sumn12ny] [Pa,-tic,pants] [Prnceedings] 

Summary 

CWi,~ T'{pi\.!: IPR: Inter partes review 

Litigants 

Samsung Electronics Co. Ltd. 

Petitioner 

Rembrandt Wireless Technologies, LP 

PatentOwner 

File Date Details 

01/09/2015 Petition for Inter Partes Review 
of U.S. Patent No. 8,457,228 

01/09/2015 Power of Attorney 

01/09/2015 

Participants 

Proceedings 

Document Type 
Paper lExhibit 
No. 

Petition 1 

Power of Attorney 2 

Motion 3 

Filed By Public? 

Petitioner Yes 

Petitioner Yes 

Petitioner Yes 
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Motion for Joinder to IPR2014-
00892 

01/09/2015 U.S. Patent No. 8,457,228 Exhibit 1301 Petitioner Yes 

01/09/2015 Complaint Exhibit 1302 Petitioner Yes 

01/09/2015 Amended Complaint Exhibit 1303 Petitioner Yes 

01/09/2015 U.S. Patent No. 5,706,428 Exhibit 1304 Petitioner Yes 
(Boer) 

01/09/2015 U.S. Patent No. 6,614,838 Exhibit 1305 Petitioner Yes 

01/09/2015 '838 June 28, 2001 Office Exhibit 1306 Petitioner Yes 
Action Summary 

01/09/2015 Oct. 1, 2001 Response Exhibit 1307 Petitioner Yes 

01/09/2015 '228 Application (as filed) Exhibit 1308 Petitioner Yes 

01/09/2015 '228 April 30, 2012 Office Exhibit 1309 Petitioner Yes 
Action Summary 

01/09/2015 October 19, 2012 Response to Exhibit 1310 Petitioner Yes 
Office Action 

01/09/2015 '228 Notice of Allowance and Exhibit 1311 Petitioner Yes 
Fees 

01/09/2015 '228 Request for Continued Exhibit 1312 Petitioner Yes 
Examination 

01/09/2015 '228 Second Notice of Exhibit 1313 Petitioner Yes 
Allowance and Fees 

01/09/2015 Infringement Contentions Exhibit 1314 Petitioner Yes 

01/09/2015 Rembrandt's Markman Brief Exhibit 1315 Petitioner Yes 

01/09/2015 '580 Application (as filed) Exhibit 1316 Petitioner Yes 

01/09/2015 '580 Office Action Summary Exhibit 1317 Petitioner Yes 

01/09/2015 '580 March 1, 2011 Reply Exhibit 1318 Petitioner Yes 

01/09/2015 Rembrandt Tutoria I Reference Exhibit 1319 Petitioner Yes 

01/09/2015 IEEE Dictionary Exhibit 1320 Petitioner Yes 

01/09/2015 Communications Dictionary Exhibit 1321 Petitioner Yes 

01/09/2015 Mears Declaration and Upender Exhibit 1322 Petitioner Yes 

01/09/2015 Goodman Declaration (Case Exhibit 1323 Petitioner Yes 
IPR2014-00892) 

01/09/2015 U.S. Patent No. 5,537,398 Exhibit 1324 Petitioner Yes 
(Siwiak) 

01/09/2015 Goodman Supplemental Exhibit 1325 Petitioner Yes 
Declaration 

01/12/2015 Supplemental Mandatory Notice 4 Petitioner Yes 
Notice 

01/29/2015 Notice of Filing Date Accorded Notice of Filing 5 Board Yes 
Date Accorded to 
Petition 

01/30/2015 Power of Attorney Power of Attorney 6 Potential Yes 
Patent 
Owner 

01/30/2015 Related Matters Notice 7 Potential Yes 
Patent 
Owner 

02/02/2015 Order - Conduct of the Order 8 Board Yes 
Proceeding - 37 CFR 42.5 

02/16/2015 PO Opposition to Joinder Opposition 9 Yes 
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Patent 
Owner 

02/16/2015 Ex. 2001 - Defs' Invalidity Exhibit 2001 Patent Yes 
Contentions Owner 

02/16/2015 Ex. 2002 - Trial Transcript Exhibit 2002 Patent Yes 
Owner 

02/26/2015 Petitioner's Reply to Opposition Reply 10 Petitioner Yes 
to Motion for Joinder 

03/02/2015 Power of Attorney Power of Attorney 11 Petitioner Yes 

03/20/2015 Petitioners - Motion to Motion 12 Petitioner Yes 
Withdraw As Counsel 
(IPR2015-00555) 

03/20/2015 Petitioners_ Motion to Change Motion 13 Petitioner Yes 
Designation of Lead Counsel 
(IPR2015-00555) 

03/20/2015 Power of Attorney Power of Attorney 14 Petitioner Yes 

03/25/2015 Petitioner's Unopposed Motion Motion 15 Petitioner Yes 
for Pro Hae Vice Admission of 
Brian P. Biddinger 

03/27/2015 Order - re Petitioner's Motion Order 16 Board Yes 
to Withdraw Counsel 

03/27/2015 DECISION - Petitioner's Motion Notice 17 Board Yes 
for Pro Hae Vice Admission of 
Mr. Biddinger 

04/07/2015 Petitioners' Su pplementa I Notice 18 Petitioner Yes 
Mandatory Notice 

04/29/2015 Patent Owner's Preliminary Preliminary 19 Patent Yes 
Response Response Owner 

04/29/2015 Ex. 2003 - D. Ct. Claim Exhibit 2003 Patent Yes 
Construction Owner 

04/29/2015 Ex. 2004 - Comp. Diet. of E.E. Exhibit 2004 Patent Yes 
Owner 

04/29/2015 Ex. 2005 - Mod. Diet. of Elec. Exhibit 2005 Patent Yes 
Owner 

04/29/2015 Ex. 2006 - Proakis I Exhibit 2006 Patent Yes 
Owner 

04/29/2015 Ex. 2007 - Proakis II Exhibit 2007 Patent Yes 
Owner 

04/29/2015 Ex. 2008 - Gast Exhibit 2008 Patent Yes 
Owner 

06/19/2015 Decision Denial of Institution of Institution 20 Board Yes 
Inter Partes Revew Denial of Decision 
Motion for Joinder 

06/29/2015 Petitioners' Request for Refund Notice 21 Petitioner Yes 
of Post-Institution Fees 

06/30/2015 Notice of Refund Notice 22 Board Yes 
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Copyright© 2016 LexisNexis Courtlink, Inc. All rights reserved. 
*** THIS DATA IS FOR INFORMATIONAL PURPOSES ONLY*** 

IPR2020-00036 Page 00953

Rembrandt Wireless 
Ex. 2012 
Apple Inc. v. Rembrandt Wireless Technologies, LP, IPR2020-00034 
Page 953



United States Patent Trial and Appeals Board 

IPR2014-00889 

Samsung Electronics Co. Ltd. Vs. Rembrandt Wireless Technologies, LP 
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Header 

c<~M~ N~Jm1:s~r: IPR2014-00889 

[)~~t~~ f-:~h~d~ 06/04/2014 

~~~s{:~ Civil 

[ Sumn12ny] [Pa,-tic,pants] [Prnceedings] 

Summary 

CWi,~ T'{pi\.!: IPR: Inter partes review 

Litigants 

Samsung Electronics Co. Ltd. 

Petitioner 

Rembrandt Wireless Technologies, LP 

PatentOwner 

File Date Details 

06/04/2014 Power of Attorney 

06/04/2014 Petition for Inter Partes Review 
of U.S. Patent No. 8,457,228 

06/04/2014 Patent 8457228 

Participants 

Proceedings 

Document Type 
Paper lExhibit 
No. 

Power of Attorney 1 

Petition 2 

Exhibit 1001 

Filed By Public? 

Petitioner Yes 

Petitioner Yes 

Petitioner Yes 
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06/04/2014 Complaint Exhibit 1002 Petitioner Yes 

06/04/2014 Amended Complaint Exhibit 1003 Petitioner Yes 

06/04/2014 Draft 801.22 Std Exhibit 1004 Petitioner Yes 

06/04/2014 802.11 Std Exhibit 1005 Petitioner Yes 

06/04/2014 Boer US5706428 Exhibit 1006 Petitioner Yes 

06/04/2014 Patent 5,537,398 siwiak Exhibit 1007 Petitioner Yes 

06/04/2014 Information Disclosure Exhibit 1008 Petitioner Yes 
Statement 

06/04/2014 228 Application as Filed Exhibit 1009 Petitioner Yes 

06/04/2014 228 4.30.2012 OA Exhibit 1010 Petitioner Yes 

06/04/2014 10.19.2012 OA Response Exhibit 1011 Petitioner Yes 

06/04/2014 First Notice of Allowance Exhibit 1012 Petitioner Yes 

06/04/2014 Request for Continued Exhibit 1013 Petitioner Yes 
Examination 

06/04/2014 2nd Notice of Allowance Exhibit 1014 Petitioner Yes 

06/04/2014 Infringement Contentions Exhibit 1015 Petitioner Yes 

06/04/2014 Rembrandt Markman Brief Exhibit 1016 Petitioner Yes 

06/04/2014 580 App as Filed Exhibit 1017 Petitioner Yes 

06/04/2014 580 Office Action Summary Exhibit 1018 Petitioner Yes 

06/04/2014 580 3.1.2011 Reply Exhibit 1019 Petitioner Yes 

06/04/2014 Rembrandt Tutorial Reference Exhibit 1020 Petitioner Yes 

06/04/2014 IEEE Dictionary Exhibit 1021 Petitioner Yes 

06/04/2014 Commuications Dictionary Exhibit 1022 Petitioner Yes 
Master Slave 

06/04/2014 O'Hara Declaration Exhibit 1023 Petitioner Yes 

06/04/2014 Goodman Declaration Exhibit 1024 Petitioner Yes 

06/18/2014 Notice of Filing Date Accorded Notice of Filing 3 Board Yes 
to Petition Date Accorded to 

Petition 

06/20/2014 Power of Attorney Power of Attorney 4 Potential Yes 
Patent 
Owner 

06/20/2014 Related Matters Notice 5 Potential Yes 
Patent 
Owner 

09/18/2014 PO Preliminary Response Preliminary 6 Patent Yes 
Response Owner 

09/18/2014 Exhibit 2401 Exhibit 2401 Patent Yes 
Owner 

09/18/2014 Exhibit 2402 Exhibit 2402 Patent Yes 
Owner 

09/18/2014 Exhibit 2403 Exhibit 2403 Patent Yes 
Owner 

09/18/2014 Exhibit 2404 Exhibit 2404 Patent Yes 
Owner 

09/18/2014 Exhibit 2405 Exhibit 2405 Patent Yes 
Owner 

09/18/2014 Exhibit 2406 Exhibit 2406 Patent Yes 
Owner 

09/18/2014 Exhibit 2407 Exhibit 2407 Patent Yes 
Owner 
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09/18/2014 

09/18/2014 

09/18/2014 

09/18/2014 

09/18/2014 

09/18/2014 

10/31/2014 

12/10/2014 

12/10/2014 

03/10/2015 

03/23/2015 

Exhibit 2408 Exhibit 2408 Patent 
Owner 

Exhibit 2409 Exhibit 2409 Patent 
Owner 

Exhibit 2410 Exhibit 2410 Patent 
Owner 

Exhibit 2411 Exhibit 2411 Patent 
Owner 

Exhibit 2412 Exhibit 2412 Patent 
Owner 

Exhibit 2413 Exhibit 2413 Patent 
Owner 

Supplemental Mandatory Notice 7 Patent 
Notice Owner 

Decision - Denying Institution Institution 8 Board 
of Inter Partes Review 37 Decision 
C.F.R. 42.108 

Patent Owner's Supplemental Notice 9 Patent 
Mandatory Notice Information Owner 
Under 37 C.F.R. 42.8 

IPR2014-00889 - Refund Refund Request 10 Petitioner 
request 

Notice of Refund Notice 11 Board 

Copyright© 2016 LexisNexis Courtlink, Inc. All rights reserved. 
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Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 
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United States Patent Trial and Appeals Board 

IPR2014-00890 

Samsung Electronics Co. Ltd. Vs. Rembrandt Wireless Technologies, LP 
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Header 

c<~M~ N~Jm1:s~r: IPR2014-00890 

[)~~t~~ f-:~h~d~ 06/04/2014 

~~~s{:~ Civil 

[ Sumn12ny] [Pa,-tic,pants] [Prnceedings] 

Summary 

CWi,~ T'{pi\.!: IPR: Inter partes review 

Litigants 

Samsung Electronics Co. Ltd. 

Petitioner 

Rembrandt Wireless Technologies, LP 

PatentOwner 

File Date Details 

06/04/2014 Power of Attorney 

06/04/2014 Petition for Inter Partes Review of 
U.S. Patent No. 8,457,228 

Participants 

Proceedings 

Document PaRerLExhibit 
!mg, No. 

Power of 1 
Attorney 

Petition 2 

Filed By Public? 

Petitioner Yes 

Petitioner Yes 
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06/04/2014 Patent 8,457,228 Exhibit 1101 Petitioner Yes 

06/04/2014 Complaint Exhibit 1102 Petitioner Yes 

06/04/2014 Amended Complaint Exhibit 1103 Petitioner Yes 

06/04/2014 Draft 802 .11 Std Exhibit 1104 Petitioner Yes 

06/04/2014 802.11 Std Exhibit 1105 Petitioner Yes 

06/04/2014 Boer US5706428 Exhibit 1106 Petitioner Yes 

06/04/2014 Information Disclosure Statement Exhibit 1107 Petitioner Yes 

06/04/2014 228 Application as Filed Exhibit 1108 Petitioner Yes 

06/04/2014 228 4.30.2012 Office Action Exhibit 1109 Petitioner Yes 
Summary 

06/04/2014 228 4.30.2012 Office Action Exhibit 1110 Petitioner Yes 
Response 

06/04/2014 228 First Notice of Allowance and Exhibit 1111 Petitioner Yes 
Fees Due 

06/04/2014 228 Request for Continued Exhibit 1112 Petitioner Yes 
Examination/Tra nsmitta I 

06/04/2014 2nd Notice of Allowance and Fees Exhibit 1113 Petitioner Yes 
Due 

06/04/2014 Infringement Contentions Exhibit 1114 Petitioner Yes 

06/04/2014 Rembrandt Markman Brief Exhibit 1115 Petitioner Yes 

06/04/2014 580 Application as Filed Exhibit 1116 Petitioner Yes 

06/04/2014 580 Office Action Summary Exhibit 1117 Petitioner Yes 

06/04/2014 580 3.1.2011 Reply Exhibit 1118 Petitioner Yes 

06/04/2014 Rembrandt Tutoria I Reference Exhibit 1119 Petitioner Yes 

06/04/2014 IEEE Dictionary Exhibit 1120 Petitioner Yes 

06/04/2014 Commuications Dictionary Master Exhibit 1121 Petitioner Yes 
Slave 

06/04/2014 O'Hara Declaration Exhibit 1122 Petitioner Yes 

06/04/2014 Goodman Declaration Exhibit 1123 Petitioner Yes 

06/18/2014 Notice of Filing Date Accorded to Notice of Filing 3 Board Yes 
Petition Date Accorded 

to Petition 

06/20/2014 Power of Attorney Power of 4 Potential Yes 
Attorney Patent 

Owner 

06/20/2014 Related Matters Notice 5 Potential Yes 
Patent 
Owner 

09/18/2014 PO Preliminary Response Preliminary 6 Patent Yes 
Response Owner 

09/18/2014 Exhibit 2501 Exhibit 2501 Patent Yes 
Owner 

09/18/2014 Exhibit 2502 Exhibit 2502 Patent Yes 
Owner 

09/18/2014 Exhibit 2503 Exhibit 2503 Patent Yes 
Owner 

09/18/2014 Exhibit 2504 Exhibit 2504 Patent Yes 
Owner 

09/18/2014 Exhibit 2505 Exhibit 2505 Patent Yes 
Owner 

09/18/2014 Exhibit 2506 Exhibit 2506 Yes 
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09/18/2014 

09/18/2014 

09/18/2014 

09/18/2014 

09/18/2014 

09/18/2014 

09/18/2014 

10/31/2014 

12/10/2014 

12/10/2014 

03/10/2015 

03/18/2015 

Patent 
Owner 

Exhibit 2507 Exhibit 2507 Patent 
Owner 

Exhibit 2508 Exhibit 2508 Patent 
Owner 

Exhibit 2509 Exhibit 2509 Patent 
Owner 

Exhibit 2510 Exhibit 2510 Patent 
Owner 

Exhibit 2511 Exhibit 2511 Patent 
Owner 

Exhibit 2512 Exhibit 2512 Patent 
Owner 

Exhibit 2513 Exhibit 2513 Patent 
Owner 

Supplemental Mandatory Notice Notice 7 Patent 
Owner 

Decision - Denying Institution of Institution 8 Board 
Inter Partes Review 37 C.F.R. Decision 
42.108 

Patent Owner's Supplemental Notice 9 Patent 
Mandatory Notice Information Owner 
Under 37 C.F.R. 42.8 

IPR2014-00890 - Refund request Refund Request 10 Petitioner 

Notice of Refund Notice 11 Board 

Copyright© 2016 LexisNexis Courtlink, Inc. All rights reserved. 
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Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 
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United States Patent Trial and Appeals Board 

I PR2014-00891 

Samsung Electronics Co. Ltd. Vs. Rembrandt Wireless Technologies, LP 
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Header 

c<~M~ N~Jm1:s~r: IPR2014-00891 

[)~~t~~ f-:~h~d~ 06/04/2014 

~~~s{:~ Civil 

[ Sumn12ny] [Pa,-tic,pants] [Prnceedings] 

Summary 

CWi,~ T'{pi\.!: IPR: Inter partes review 

Litigants 

Samsung Electronics Co. Ltd. 

Petitioner 

Rembrandt Wireless Technologies, LP 

PatentOwner 

File Date Details 

06/04/2014 Power of Attorney 

06/04/2014 Petition for Inter Partes Review 
of U.S. Patent No. 8,457,228 

06/04/2014 Patent 8,457,228 

Participants 

Proceedings 

Document Type 
Paper lExhibit 
No. 

Power of Attorney 1 

Petition 2 

Exhibit 1201 

Filed By Public? 

Petitioner Yes 

Petitioner Yes 

Petitioner Yes 
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06/04/2014 Complaint Exhibit 1202 Petitioner Yes 

06/04/2014 Amended Complaint Exhibit 1203 Petitioner Yes 

06/04/2014 Draft 802 .11 Std Exhibit 1204 Petitioner Yes 

06/04/2014 802.11 Std Exhibit 1205 Petitioner Yes 

06/04/2014 Boer US5706428 Exhibit 1206 Petitioner Yes 

06/04/2014 Information Disclosure Exhibit 1207 Petitioner Yes 
Statement 

06/04/2014 Patent No. 6614838 Exhibit 1208 Petitioner Yes 

06/04/2014 838 June 28 2001 Office Action Exhibit 1209 Petitioner Yes 
Summary 

06/04/2014 Oct 1 2001 Response Exhibit 1210 Petitioner Yes 

06/04/2014 228 Application as Filed Exhibit 1211 Petitioner Yes 

06/04/2014 228 4.30.2012 Office Action Exhibit 1212 Petitioner Yes 
Summary 

06/04/2014 228 10.19.2012 OA Response Exhibit 1213 Petitioner Yes 

06/04/2014 228 1st Notice of Allowance Exhibit 1214 Petitioner Yes 
and Fees 

06/04/2014 228 Request for Continued Exhibit 1215 Petitioner Yes 
Examination Transmittal 

06/04/2014 228 2nd Notice of Allowance Exhibit 1216 Petitioner Yes 
and Fees 

06/04/2014 Infringement Contentions Exhibit 1217 Petitioner Yes 

06/04/2014 Rembrandt Markman Brief Exhibit 1218 Petitioner Yes 

06/04/2014 580 Application as Filed Exhibit 1219 Petitioner Yes 

06/04/2014 580 Office Action Summary Exhibit 1220 Petitioner Yes 

06/04/2014 580 3.1.2011 Reply Exhibit 1221 Petitioner Yes 

06/04/2014 Rembrandt Tutorial Reference Exhibit 1222 Petitioner Yes 

06/04/2014 IEEE Dictionary Exhibit 1223 Petitioner Yes 

06/04/2014 Commuications Dictionary Exhibit 1224 Petitioner Yes 
Master Slave 

06/04/2014 O'Hara Declaration Exhibit 1225 Petitioner Yes 

06/04/2014 Cafarella US5809060 Exhibit 1226 Petitioner Yes 

06/04/2014 Bialkowiski US5574910 Exhibit 1227 Petitioner Yes 

06/04/2014 Goodman Declaration Exhibit 1228 Petitioner Yes 

06/18/2014 Notice of Filing Date Accorded Notice of Filing 3 Board Yes 
to Petition Date Accorded to 

Petition 

06/20/2014 Power of Attorney Power of Attorney 4 Potential Yes 
Patent 
Owner 

06/20/2014 Related Matters Notice 5 Potential Yes 
Patent 
Owner 

09/18/2014 PO Preliminary Response Preliminary 6 Patent Yes 
Response Owner 

09/18/2014 Exhibit 2601 Exhibit 2601 Patent Yes 
Owner 

09/18/2014 Exhibit 2602 Exhibit 2602 Patent Yes 
Owner 

09/18/2014 Exhibit 2603 Exhibit 2603 Patent Yes 
Owner 
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09/18/2014 Exhibit 2604 Exhibit 2604 Patent Yes 
Owner 

09/18/2014 Exhibit 2605 Exhibit 2605 Patent Yes 
Owner 

09/18/2014 Exhibit 2606 Exhibit 2606 Patent Yes 
Owner 

09/18/2014 Exhibit 2607 Exhibit 2607 Patent Yes 
Owner 

09/18/2014 Exhibit 2608 Exhibit 2608 Patent Yes 
Owner 

09/18/2014 Exhibit 2609 Exhibit 2609 Patent Yes 
Owner 

09/18/2014 Exhibit 2610 Exhibit 2610 Patent Yes 
Owner 

09/18/2014 Exhibit 2611 Exhibit 2611 Patent Yes 
Owner 

09/18/2014 Exhibit 2612 Exhibit 2612 Patent Yes 
Owner 

09/18/2014 Exhibit 2613 Exhibit 2613 Patent Yes 
Owner 

10/31/2014 Supplemental Mandatory Notice 7 Patent Yes 
Notice Owner 

12/10/2014 Decision - Denying Institution Institution 8 Board Yes 
of Inter Partes Review 37 Decision 
C.F.R. 42.108 

12/10/2014 Patent Owner's Supplemental Notice 9 Patent Yes 
Mandatory Notice Information Owner 
Under 37 C.F.R. 42.8 

03/10/2015 IPR2014-00891 - Refund Refund Request 10 Petitioner Yes 
request 

03/19/2015 Notice of Refund Notice 11 Board Yes 
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United States Patent Trial and Appeals Board 

I PR2014-0089 2 

Samsung Electronics Co. Ltd. Vs. Rembrandt Wireless Technologies, LP 

L •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••. 

Header 

c<~M~ N~Jm1:s~r: IPR2014-00892 

[)~~t~~ f-:~h~d~ 06/04/2014 

~~~s{:~ Civil 

[ Sumn12ny] [Pa,-tic,pants] [Prnceedings] 

Summary 

CWi,~ T'{pi\.!: IPR: Inter partes review 

Litigants 

Samsung Electronics Co. Ltd. 

Petitioner 

Rembrandt Wireless Technologies, LP 

PatentOwner 

File Date Details 

06/04/2014 Power of Attorney 

06/04/2014 Petition for Inter Partes Review of 
U.S. Patent No. 8,457,228 

Participants 

Proceedings 

Document PaRer lExhibit 
!mg, No. 

Power of 1 
Attorney 

Petition 2 

Filed By Public? 

Petitioner Yes 

Petitioner Yes 

IPR2020-00036 Page 00963

Rembrandt Wireless 
Ex. 2012 
Apple Inc. v. Rembrandt Wireless Technologies, LP, IPR2020-00034 
Page 963



06/04/2014 Patent 8,457,228 Exhibit 1301 Petitioner Yes 

06/04/2014 Complaint Exhibit 1302 Petitioner Yes 

06/04/2014 Amended Complaint Exhibit 1303 Petitioner Yes 

06/04/2014 BoerUS5706428 Exhibit 1304 Petitioner Yes 

06/04/2014 Patent No. US 6,614,838 Exhibit 1305 Petitioner Yes 

06/04/2014 838 June 28 2001 Office Action Exhibit 1306 Petitioner Yes 
Summary 

06/04/2014 Oct 1 2001 Response Exhibit 1307 Petitioner Yes 

06/04/2014 228 Application as Filed Exhibit 1308 Petitioner Yes 

06/04/2014 228 4.30.2012 Office Action Exhibit 1309 Petitioner Yes 
Summary 

06/04/2014 10.19.2012 OA Response Exhibit 1310 Petitioner Yes 

06/04/2014 228 Notice of Allowance and Fees Exhibit 1311 Petitioner Yes 

06/04/2014 Request for Continued Exhibit 1312 Petitioner Yes 
Examination Transmittal 

06/04/2014 2nd Notice of Allowance and Fees Exhibit 1313 Petitioner Yes 

06/04/2014 Infringement Contentions Exhibit 1314 Petitioner Yes 

06/04/2014 Rembrandt Markman Brief Exhibit 1315 Petitioner Yes 

06/04/2014 580 Application as Filed Exhibit 1316 Petitioner Yes 

06/04/2014 580 Office Action Summary Exhibit 1317 Petitioner Yes 

06/04/2014 580 3.1.2011 Reply Exhibit 1318 Petitioner Yes 

06/04/2014 Rembrandt Tutoria I Reference Exhibit 1319 Petitioner Yes 

06/04/2014 IEEE Dictionary Exhibit 1320 Petitioner Yes 

06/04/2014 Communications Dictionary Master Exhibit 1321 Petitioner Yes 
Slave 

06/04/2014 Mears Declaration and Upender Exhibit 1322 Petitioner Yes 

06/04/2014 Goodman Declaration Exhibit 1323 Petitioner Yes 

06/18/2014 Notice of Filing Date Accorded to Notice of Filing 3 Board Yes 
Petition Date Accorded 

to Petition 

06/20/2014 Power of Attorney Power of 4 Potential Yes 
Attorney Patent 

Owner 

06/20/2014 Related Matters Notice 5 Potential Yes 
Patent 
Owner 

09/18/2014 PO Preliminary Response Preliminary 6 Patent Yes 
Response Owner 

09/18/2014 Exhibit 2701 Exhibit 2701 Patent Yes 
Owner 

09/18/2014 Exhibit 2702 Exhibit 2702 Patent Yes 
Owner 

09/18/2014 Exhibit 2703 Exhibit 2703 Patent Yes 
Owner 

09/18/2014 Exhibit 2704 Exhibit 2704 Patent Yes 
Owner 

09/18/2014 Exhibit 2705 Exhibit 2705 Patent Yes 
Owner 

09/18/2014 Exhibit 2706 Exhibit 2706 Patent Yes 
Owner 

09/18/2014 Exhibit 2707 Exhibit 2707 Yes 
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Patent 
Owner 

10/31/2014 Supplemental Mandatory Notice Notice 7 Patent Yes 
Owner 

12/10/2014 Decision - Institution of Inter Institution 8 Board Yes 
Partes Review 37 C.F.R. 42.108 Decision 

12/10/2014 Scheduling Order Notice 9 Board Yes 

12/10/2014 Patent Owner's Supplemental Notice 10 Patent Yes 
Mandatory Notice Information Owner 
Under 37 C.F.R. 42.8 

12/16/2014 Patent Owner's List of Proposed Notice 11 Patent Yes 
Motions Owner 

12/16/2014 Petitioners List of Proposed Notice 12 Petitioner Yes 
Motions 

12/19/2014 ORDER Conduct of Proceeding Notice 13 Board Yes 

12/23/2014 Petitioner Request for Rehearing Rehearing 14 Petitioner Yes 
Request 

01/06/2015 Supplemental Mandatory Notice Notice 15 Petitioner Yes 

01/09/2015 Supplemental Mandatory Notice Notice 16 Petitioner Yes 

01/27/2015 DECISION Request for Rehearing Notice 17 Board Yes 

01/30/2015 PO Supplemental Mandatory Notice 18 Patent Yes 
Notice Owner 

02/17/2015 Patent Owner's Response Opposition 19 Patent Yes 
Owner 

02/17/2015 Exhibit 2708 Exhibit 2708 Patent Yes 
Owner 

02/17/2015 Exhibit 2709 Exhibit 2709 Patent Yes 
Owner 

02/17/2015 Exhibit 2710 Exhibit 2710 Patent Yes 
Owner 

02/17/2015 Exhibit 2711 Exhibit 2711 Patent Yes 
Owner 

02/17/2015 Exhibit 2712 Exhibit 2712 Patent Yes 
Owner 

02/17/2015 Exhibit 2713 Exhibit 2713 Patent Yes 
Owner 

02/17/2015 Exhibit 2714 Exhibit 2714 Patent Yes 
Owner 

02/17/2015 Exhibit 2715 Exhibit 2715 Patent Yes 
Owner 

02/17/2015 Exhibit 2716 Exhibit 2716 Patent Yes 
Owner 

02/17/2015 Exhibit 2717 Exhibit 2717 Patent Yes 
Owner 

02/17/2015 Exhibit 2718 Exhibit 2718 Patent Yes 
Owner 

02/17/2015 Exhibit 2719 Exhibit 2719 Patent Yes 
Owner 

03/02/2015 Power of Attorney Power of 20 Petitioner Yes 
Attorney 

03/20/2015 Petitioners - Motion to Withdraw As Motion 21 Petitioner Yes 
Counsel (IPR2014-00892) 
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03/20/2015 Petitioners_ Motion to Change Motion 22 Petitioner Yes 
Designation of Lead Counsel 
(IPR2014-00892) 

03/20/2015 Power of Attorney Power of 23 Petitioner Yes 
Attorney 

03/25/2015 Petitioner's Unopposed Motion for Motion 24 Petitioner Yes 
Pro Hae Vice Admission of Brian P. 
Biddinger 

03/26/2015 Order Conduct of Proceedings Order 25 Board Yes 

03/27/2015 DECISION - Petitioner's Motion for Notice 26 Board Yes 
Pro Hae Vice Admission of Mr. 
Biddinger 

04/07/2015 Petitioners' Su pplementa I Notice 27 Petitioner Yes 
Mandatory Notice 

04/13/2015 Order - Conduct of Proceeding - 37 Order 28 Board Yes 
CFR 42.5 

04/23/2015 Petitioners' Reply In Support of Its Reply 29 Petitioner Yes 
Petition for IPR Review 

04/23/2015 Deposition Transcript of Philip J. Exhibit 1324 Petitioner Yes 
Koopman, Jr., Ph.D., dated 
January 13, 2015 

04/23/2015 Data Network Evaluation Criteria Exhibit 1325 Petitioner Yes 
Handbook, dated June 2009 

04/23/2015 Order Granting Motion for Fees Exhibit 1326 Petitioner Yes 
and Costs, dated August 29, 2012. 

04/23/2015 Deposition Transcript of Dr. Exhibit 1327 Petitioner Yes 
Christopher Jones, dated January 
7, 2015 

04/23/2015 Illustration of DBPSK modulation Exhibit 1328 Petitioner Yes 
drawn by Dr. Christopher Jones at 
deposition, January 7, 2015 

04/23/2015 Illustration of 5 Mbps PPM/DQPSK Exhibit 1329 Petitioner Yes 
modulation drawn by Dr. 
Christopher Jones at deposition, 
January 7, 2015 

04/23/2015 Illustration of 8 Mbps PPM/DQPSK Exhibit 1330 Petitioner Yes 
modulation drawn by Dr. 
Christopher Jones at deposition, 
January 7, 2015 

04/23/2015 Illustration by Dr. Christopher Exhibit 1331 Petitioner Yes 
Jones drawn at deposition, 
January 7, 2015 

04/23/2015 Illustration by Dr. Christopher Exhibit 1332 Petitioner Yes 
Jones drawn at deposition, 
January 7, 2015 

04/23/2015 Illustration by Dr. Christopher Exhibit 1333 Petitioner Yes 
Jones drawn at deposition, 
January 7, 2015 

04/23/2015 Illustration by Dr. Christopher Exhibit 1334 Petitioner Yes 
Jones drawn at deposition, 
January 7, 2015 

04/23/2015 Illustration by Dr. Christopher Exhibit 1335 Petitioner Yes 
Jones drawn at deposition, 
January 7, 2015 

04/23/2015 U.S. Patent No. 5,450,404 Exhibit 1336 Petitioner Yes 
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04/23/2015 U.S. Patent No. 5,436,901 Exhibit 1337 Petitioner Yes 

04/23/2015 U.S. Patent No. 5,535,212 Exhibit 1338 Petitioner Yes 

04/23/2015 Order Granting Toshiba America Exhibit 1339 Petitioner Yes 
Information Systems Motion to 
Unseal Court Orders, dated June 
27, 2013. 

04/23/2015 Telecommunications Exhibit 1340 Petitioner Yes 
Communications Technologies, at 
page V - January 2010 

04/23/2015 WIRELESS COMMUNICATION Exhibit 1341 Petitioner Yes 
SYSTEMS - Cambridge University 
Press 2010 

05/29/2015 Power of Attorney Power of 30 Patent Yes 
Attorney Owner 

05/29/2015 PO Supplemental Mandatory Notice 31 Patent Yes 
Notice Owner 

06/05/2015 Order - Conduct of Proceeding - 37 Order 32 Board Yes 
CFR 42.5 

06/11/2015 PO Identification of Information to Motion 33 Patent Yes 
be Stricken Owner 

06/11/2015 Exhibit 3001 - Transcript of June Exhibit 3001 Patent Yes 
3, 2015 Conference Call Owner 

06/15/2015 PO Request for Oral Argument Notice 34 Patent Yes 
Owner 

06/15/2015 Petitioners' Request for Oral Notice 35 Petitioner Yes 
Hearing 

06/15/2015 PO Motion to Exclude Motion 36 Patent Yes 
Owner 

06/15/2015 Ex. 2720 - PO Objections to Exhibit 2720 Patent Yes 
Evidence Submitted with Reply Owner 

06/17/2015 Order Trial Hearing Notice Notice 37 Board Yes 

06/17/2015 Power of Attorney Power of 38 Patent Yes 
Attorney Owner 

06/17/2015 Patent Owner Supplemental Notice 39 Patent Yes 
Mandatory Notice Owner 

06/18/2015 Petitioners' Resonse to PO's Reply 40 Petitioner Yes 
Identification of Matter to be 
Stricken from Petitioners' Reply 

07/02/2015 Petitioner's Opposition to Patent Opposition 41 Petitioner Yes 
Owner's Motion to Exclude 
Evidence 

07/02/2015 Wireless Communication Systems Exhibit 1342 Petitioner Yes 

07/02/2015 Declaration of Meera Nair Exhibit 1343 Petitioner Yes 

07/13/2015 PO Reply in support of Motion to Reply 42 Patent Yes 
Exclude Owner 

07/17/2015 Petitioners' Updated Exhibit List - Notice 43 Petitioner Yes 
July 17, 2015 

07/17/2015 Petitioners' Demonstratives Exhibit 1344 Petitioner Yes 

07/29/2015 Order - re Request for Conference Order 44 Board Yes 
Call 

09/16/2015 Record of Oral Hearing Notice 45 Board Yes 

09/24/2015 Final Written Decision Final Decision 46 Board Yes 
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United States Patent Trial and Appeals Board 

IPR2014-00893 

Samsung Electronics Co. Ltd. Vs. Rembrandt Wireless Technologies, LP 
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Header 

c<~M~ N~Jm1:s~r: IPR2014-00893 

[)~~t~~ f-:~h~d~ 06/04/2014 

~~~s{:~ Civil 

[ Sumn12ny] [Pa,-tic,pants] [Prnceedings] 

Summary 

CWi,~ T'{pi\.!: IPR: Inter partes review 

Litigants 

Samsung Electronics Co. Ltd. 

Petitioner 

Rembrandt Wireless Technologies, LP 

PatentOwner 

File Date Details 

06/04/2014 Power of Attorney 

06/04/2014 Petition for Inter Partes Review of 
U.S. Patent No. 8,457,228 

Participants 

Proceedings 

Document PaRerLExhibit 
!mg No. 

Power of 1 
Attorney 

Petition 2 

Filed By Public? 

Petitioner Yes 

Petitioner Yes 
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06/04/2014 Patent US8,457,228 Exhibit 1401 Petitioner Yes 

06/04/2014 Complaint Exhibit 1402 Petitioner Yes 

06/04/2014 Amended Complaint Exhibit 1403 Petitioner Yes 

06/04/2014 Boer US5706428 Exhibit 1404 Petitioner Yes 

06/04/2014 Patent US6614838 Exhibit 1405 Petitioner Yes 

06/04/2014 838 June 28 2001 Office Action Exhibit 1406 Petitioner Yes 
Summary 

06/04/2014 Oct 1 2001 Response Exhibit 1407 Petitioner Yes 

06/04/2014 228 Application as Filed Exhibit 1408 Petitioner Yes 

06/04/2014 228 4.30.2012 Office Action Exhibit 1409 Petitioner Yes 
Summary 

06/04/2014 10.19.2012 OA Response Exhibit 1410 Petitioner Yes 

06/04/2014 228 Notice of Allowance and Fees Exhibit 1411 Petitioner Yes 

06/04/2014 Request for Continued Examination Exhibit 1412 Petitioner Yes 
Transmittal 

06/04/2014 2nd Notice of Allowance and Fees Exhibit 1413 Petitioner Yes 

06/04/2014 Infringement Contentions Exhibit 1414 Petitioner Yes 

06/04/2014 Rembrandt Markman Brief Exhibit 1415 Petitioner Yes 

06/04/2014 580 Application as Filed Exhibit 1416 Petitioner Yes 

06/04/2014 580 Office Action Summary Exhibit 1417 Petitioner Yes 

06/04/2014 580 3.1.2011 Reply Exhibit 1418 Petitioner Yes 

06/04/2014 Rembrandt Tutoria I Reference Exhibit 1419 Petitioner Yes 

06/04/2014 IEEE Dictionary Exhibit 1420 Petitioner Yes 

06/04/2014 Commuications Dictionary Master Exhibit 1421 Petitioner Yes 
Slave 

06/04/2014 Mears Declaration and Upender Exhibit 1422 Petitioner Yes 

06/04/2014 Goodman Declaration Exhibit 1423 Petitioner Yes 

06/18/2014 Notice of Filing Date Accorded to Notice of Filing 3 Board Yes 
Petition Date Accorded 

to Petition 

06/20/2014 Power of Attorney Power of 4 Potential Yes 
Attorney Patent 

Owner 

06/20/2014 Related Matters Notice 5 Potential Yes 
Patent 
Owner 

09/18/2014 PO Preliminary Response Preliminary 6 Patent Yes 
Response Owner 

09/18/2014 Exhibit 2801 Exhibit 2801 Patent Yes 
Owner 

09/18/2014 Exhibit 2802 Exhibit 2802 Patent Yes 
Owner 

09/18/2014 Exhibit 2803 Exhibit 2803 Patent Yes 
Owner 

09/18/2014 Exhibit 2804 Exhibit 2804 Patent Yes 
Owner 

09/18/2014 Exhibit 2805 Exhibit 2805 Patent Yes 
Owner 

09/18/2014 Exhibit 2806 Exhibit 2806 Patent Yes 
Owner 

09/18/2014 Exhibit 2807 Exhibit 2807 Yes 
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Patent 
Owner 

10/31/2014 Supplemental Mandatory Notice Notice 7 Patent Yes 
Owner 

12/10/2014 Decision - Institution of Inter Partes Institution 8 Board Yes 
Review 37 C.F.R. 42.108 Decision 

12/10/2014 Scheduling Order Notice 9 Board Yes 

12/10/2014 Patent Owner's Supplemental Notice 10 Patent Yes 
Mandatory Notice Information Under Owner 
37 C.F.R. 42.8 

12/16/2014 Patent Owner's List of Proposed Notice 11 Patent Yes 
Motions Owner 

12/16/2014 Petitioner's List of Proposed Motions Notice 12 Petitioner Yes 

12/19/2014 ORDER Conduct of Proceeding Notice 13 Board Yes 

01/06/2015 Supplemental Mandatory Notice Notice 14 Petitioner Yes 

01/09/2015 Supplemental Mandatory Notice Notice 15 Petitioner Yes 

01/30/2015 PO Supplemental Mandatory Notice Notice 16 Patent Yes 
Owner 

02/17/2015 Patent Owner's Response Opposition 17 Patent Yes 
Owner 

02/17/2015 Exhibit 2808 Exhibit 2808 Patent Yes 
Owner 

02/17/2015 Exhibit 2809 Exhibit 2809 Patent Yes 
Owner 

02/17/2015 Exhibit 2810 Exhibit 2810 Patent Yes 
Owner 

02/17/2015 Exhibit 2811 Exhibit 2811 Patent Yes 
Owner 

02/17/2015 Exhibit 2812 Exhibit 2812 Patent Yes 
Owner 

02/17/2015 Exhibit 2813 Exhibit 2813 Patent Yes 
Owner 

02/17/2015 Exhibit 2814 Exhibit 2814 Patent Yes 
Owner 

02/17/2015 Exhibit 2815 Exhibit 2815 Patent Yes 
Owner 

02/17/2015 Exhibit 2816 Exhibit 2816 Patent Yes 
Owner 

02/17/2015 Exhibit 2817 Exhibit 2817 Patent Yes 
Owner 

02/17/2015 Exhibit 2818 Exhibit 2818 Patent Yes 
Owner 

02/17/2015 Exhibit 2819 Exhibit 2819 Patent Yes 
Owner 

03/02/2015 Power of Attorney Power of 18 Petitioner Yes 
Attorney 

03/20/2015 Petitioners - Motion to Withdraw As Motion 19 Petitioner Yes 
Counsel (IPR2014-00893) 

03/20/2015 Petitioners_ Motion to Change Motion 20 Petitioner Yes 
Designation of Lead Counsel 
(IPR2014-00893) 

03/20/2015 Power of Attorney Power of 21 Petitioner Yes 
Attorney 
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03/25/2015 Petitioner's Unopposed Motion for Motion 22 Petitioner Yes 
Pro Hae Vice Admission of Brian P. 
Biddinger 

03/26/2015 Order Conduct of Proceedings Order 23 Board Yes 

03/27/2015 DECISION - Petitioner's Motion for Notice 24 Board Yes 
Pro Hae Vice Admission of Mr. 
Biddinger 

04/07/2015 Petitioners' Su pplementa I Mandatory Notice 25 Petitioner Yes 
Notice 

04/13/2015 Order - Conduct of the Proceeding - Order 26 Board Yes 
37 CFR 42.5 

04/23/2015 Petitioners' Reply In Support of Its Reply 27 Petitioner Yes 
Petition for IPR Review 

04/23/2015 Deposition Transcript of Philip J. Exhibit 1424 Petitioner Yes 
Koopman, Jr., Ph.D. 

04/23/2015 Data Network Evaluation Criteria Exhibit 1425 Petitioner Yes 
Handbook, DOT/FAA/AR-09/24 Final 
Report, dated June 2009 

04/23/2015 Order Granting Motion for Fees and Exhibit 1426 Petitioner Yes 
Costs dated August 29, 2012 

04/23/2015 Deposition Transcript of Dr. Exhibit 1427 Petitioner Yes 
Christopher Jones, dated January 7, 
2015 

04/23/2015 Illustration of DBPSK modulation Exhibit 1428 Petitioner Yes 
drawn by Dr. Christopher Jones at 
deposition in IPR2014-518 and 
IPR2014-519, January 7, 2015 

04/23/2015 Illustration of 5 Mbps PPM/DQPSK Exhibit 1429 Petitioner Yes 
modulation drawn by Dr. 
Christopher Jones at deposition in 
IPR2014-518 and IPR2014-519, 
January 7, 2015 

04/23/2015 Illustration of 8 Mbps PPM/DQPSK Exhibit 1430 Petitioner Yes 
modulation drawn by Dr. 
Christopher Jones at deposition, 
January 7, 2015 

04/23/2015 Illustration by Dr. Christopher Jones Exhibit 1431 Petitioner Yes 
drawn at deposition, January 7, 
2015 

04/23/2015 Illustration by Dr. Christopher Jones Exhibit 1432 Petitioner Yes 
drawn at deposition, January 7, 
2015 

04/23/2015 Illustration by Dr. Christopher Jones Exhibit 1433 Petitioner Yes 
drawn at deposition, January 7, 
2015 

04/23/2015 Illustration by Dr. Christopher Jones Exhibit 1434 Petitioner Yes 
drawn at deposition, January 7, 
2015 

04/23/2015 Illustration by Dr. Christopher Jones Exhibit 1435 Petitioner Yes 
drawn at deposition, January 7, 
2015 

04/23/2015 U.S. Patent No. 5,450,404 Exhibit 1436 Petitioner Yes 

04/23/2015 U.S. Patent No. 5,436,901 Exhibit 1437 Petitioner Yes 

04/23/2015 U.S. Patent No. 5,535,212 Exhibit 1438 Petitioner Yes 

04/23/2015 Exhibit 1439 Petitioner Yes 
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Order Granting Toshiba America 
Information Systems Motion to 
Unseal Court Orders dated June 27, 
2013. 

04/23/2015 Lab-Volt, Pulse Modulation and Exhibit 1440 Petitioner Yes 
Sampling (PAM/PWM/PPM), 
Telecommunications 
Communications Technologies, at 
page V (Jan. 2010) 

04/23/2015 WIRELESS COMMUNICATION Exhibit 1441 Petitioner Yes 
SYSTEMS - Cambridge University 
Press 2010 

05/29/2015 Power of Attorney Power of 28 Patent Yes 
Attorney Owner 

05/29/2015 PO Supplemental Mandatory Notice Notice 29 Patent Yes 
Owner 

06/05/2015 Order - Conduct of Proceeding - 37 Order 30 Board Yes 
CFR 42.5 

06/11/2015 PO Identification of Information to Motion 31 Patent Yes 
be Stricken Owner 

06/11/2015 Exhibit 3001 - Transcript of June 3, Exhibit 3001 Patent Yes 
2015 Conference Call Owner 

06/15/2015 PO Request for Oral Argument Notice 32 Patent Yes 
Owner 

06/15/2015 Petitioners' Request for Oral Hearing Notice 33 Petitioner Yes 

06/15/2015 PO Motion to Exclude Motion 34 Patent Yes 
Owner 

06/15/2015 Ex. 2820 - PO Objections to Exhibit 2820 Patent Yes 
Evidence Submitted with Reply Owner 

06/17/2015 Order Trial Hearing Notice Notice 35 Board Yes 

06/17/2015 Power of Attorney Power of 36 Patent Yes 
Attorney Owner 

06/17/2015 Patent Owner Supplemental Notice 37 Patent Yes 
Mandatory Notice Owner 

06/18/2015 Petitioners' Response to PO's Reply 38 Petitioner Yes 
Identification of Matter to be 
Stricken from Petitioners' Reply 

07/02/2015 Petitioner's Opposition to Patent Opposition 39 Petitioner Yes 
Owner's Motion to Exclude Evidence 

07/02/2015 Wireless Communication Systems Exhibit 1442 Petitioner Yes 

07/02/2015 Declaration of Meera Nair Exhibit 1443 Petitioner Yes 

07/13/2015 PO Reply in support of Motion to Reply 40 Patent Yes 
Exclude Owner 

07/17/2015 Petitioners' Updated Exhibit List - Notice 41 Petitioner Yes 
July 17, 2015 

07/17/2015 Petitioners' Demonstratives Exhibit 1444 Petitioner Yes 

07/29/2015 Order - re Request for Conference Order 42 Board Yes 
Call 

09/16/2015 Record of Oral Hearing Notice 43 Board Yes 

09/24/2015 Final Written Decision Final Decision 44 Board Yes 
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United States Patent Trial and Appeals Board 

I PR2014-0089 5 

Samsung Electronics Co. Ltd. Vs. Rembrandt Wireless Technologies, LP 
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Header 

c<~M~ N~Jm1:s~r: IPR2014-00895 

[)~~t~~ f-:~h~d~ 06/04/2014 

~~~s{:~ Civil 

[ Sumn12ny] [Pa,-tic,pants] [Prnceedings] 

Summary 

CWi,~ T'{pi\.!: IPR: Inter partes review 

Litigants 

Samsung Electronics Co. Ltd. 

Petitioner 

Rembrandt Wireless Technologies, LP 

PatentOwner 

File Date Details 

06/04/2014 Power of Attorney 

06/04/2014 Petition for Inter Partes Review of 
U.S. Patent No. 8,457,228 

Participants 

Proceedings 

Document PaRer lExhibit 
!mg, No. 

Power of 1 
Attorney 

Petition 2 

Filed By Public? 

Petitioner Yes 

Petitioner Yes 
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06/04/2014 Patent No. US8457228 Exhibit 1501 Petitioner Yes 

06/04/2014 Complaint Exhibit 1502 Petitioner Yes 

06/04/2014 Amended Complaint Exhibit 1503 Petitioner Yes 

06/04/2014 BoerUS5706428 Exhibit 1504 Petitioner Yes 

06/04/2014 Patent US6614838 Exhibit 1505 Petitioner Yes 

06/04/2014 838 June 28 2001 Office Action Exhibit 1506 Petitioner Yes 
Summary 

06/04/2014 Oct 1 2001 Response Exhibit 1507 Petitioner Yes 

06/04/2014 228 Application as Filed Exhibit 1508 Petitioner Yes 

06/04/2014 228 4.30.2012 Office Action Exhibit 1509 Petitioner Yes 
Summary 

06/04/2014 10.19.2012 OA Response Exhibit 1510 Petitioner Yes 

06/04/2014 228 Notice of Allowance and Fees Exhibit 1511 Petitioner Yes 
Due 

06/04/2014 228 Request for Continued Exhibit 1512 Petitioner Yes 
Examination Transmittal 

06/04/2014 228 2nd Notice of Allowance and Exhibit 1513 Petitioner Yes 
Fees Due 

06/04/2014 Infringement Contentions Exhibit 1514 Petitioner Yes 

06/04/2014 Rembrandt Markman Brief Exhibit 1515 Petitioner Yes 

06/04/2014 580 Application as Filed Exhibit 1516 Petitioner Yes 

06/04/2014 580 Office Action Summary Exhibit 1517 Petitioner Yes 

06/04/2014 580 3.1.2011 Reply Exhibit 1518 Petitioner Yes 

06/04/2014 Rembrandt Tutoria I Reference Exhibit 1519 Petitioner Yes 

06/04/2014 IEEE Dictionary Exhibit 1520 Petitioner Yes 

06/04/2014 Commuications Dictionary Master Exhibit 1521 Petitioner Yes 
Slave 

06/04/2014 Mears Declaration and Upender Exhibit 1522 Petitioner Yes 

06/04/2014 Draft 802 .11 Std Exhibit 1523 Petitioner Yes 

06/04/2014 Cafarella US5809060 Exhibit 1524 Petitioner Yes 

06/04/2014 Bialkowiski US5574910 Exhibit 1525 Petitioner Yes 

06/04/2014 Goodman Declaration Exhibit 1526 Petitioner Yes 

06/18/2014 Notice of Filing Date Accorded to Notice of Filing 3 Board Yes 
Petition Date Accorded 

to Petition 

06/20/2014 Power of Attorney Power of 4 Potential Yes 
Attorney Patent 

Owner 

06/20/2014 Related Matters Notice 5 Potential Yes 
Patent 
Owner 

09/18/2014 PO Preliminary Response Preliminary 6 Patent Yes 
Response Owner 

09/18/2014 Exhibit 2901 Exhibit 2901 Patent Yes 
Owner 

09/18/2014 Exhibit 2902 Exhibit 2902 Patent Yes 
Owner 

09/18/2014 Exhibit 2903 Exhibit 2903 Patent Yes 
Owner 

09/18/2014 Exhibit 2904 Exhibit 2904 Patent Yes 
Owner 
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09/18/2014 Exhibit 2905 Exhibit 2905 Patent Yes 
Owner 

09/18/2014 Exhibit 2906 Exhibit 2906 Patent Yes 
Owner 

09/18/2014 Exhibit 2907 Exhibit 2907 Patent Yes 
Owner 

10/31/2014 Supplemental Mandatory Notice Notice 7 Patent Yes 
Owner 

12/10/2014 Decision - Institution of Inter Institution 8 Board Yes 
Partes Review - 37 C.F.R. 42.108 Decision 

12/10/2014 Scheduling Order Notice 9 Board Yes 

12/10/2014 Patent Owner's Supplemental Notice 10 Patent Yes 
Mandatory Notice Information Owner 
Under 37 C.F.R. 42.8 

12/16/2014 Patent Owner's List of Proposed Notice 11 Patent Yes 
Motions Owner 

12/16/2014 Petitioner's List of Proposed Notice 12 Petitioner Yes 
Motions 

12/19/2014 ORDER Conduct of Proceeding Notice 13 Board Yes 

01/06/2015 Supplemental Mandatory Notice Notice 14 Petitioner Yes 

01/09/2015 Supplemental Mandatory Notice Notice 15 Petitioner Yes 

01/30/2015 PO Supplemental Mandatory Notice 16 Patent Yes 
Notice Owner 

02/17/2015 Patent Owner's Response Opposition 17 Patent Yes 
Owner 

02/17/2015 Exhibit 2908 Exhibit 2908 Patent Yes 
Owner 

02/17/2015 Exhibit 2909 Exhibit 2909 Patent Yes 
Owner 

02/17/2015 Exhibit 2910 Exhibit 2910 Patent Yes 
Owner 

02/17/2015 Exhibit 2911 Exhibit 2911 Patent Yes 
Owner 

02/17/2015 Exhibit 2912 Exhibit 2912 Patent Yes 
Owner 

02/17/2015 Exhibit 2913 Exhibit 2913 Patent Yes 
Owner 

02/17/2015 Exhibit 2914 Exhibit 2914 Patent Yes 
Owner 

02/17/2015 Exhibit 2915 Exhibit 2915 Patent Yes 
Owner 

02/17/2015 Exhibit 2916 Exhibit 2916 Patent Yes 
Owner 

02/17/2015 Exhibit 2917 Exhibit 2917 Patent Yes 
Owner 

02/17/2015 Exhibit 2918 Exhibit 2918 Patent Yes 
Owner 

02/17/2015 Exhibit 2919 Exhibit 2919 Patent Yes 
Owner 

03/02/2015 Power of Attorney Power of 18 Petitioner Yes 
Attorney 

03/20/2015 Petitioners - Motion to Withdraw As Motion 19 Petitioner Yes 
Counsel (IPR2014-00895) 
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03/20/2015 Petitioners_ Motion to Change Motion 20 Petitioner Yes 
Designation of Lead Counsel 
(IPR2014-00895) 

03/20/2015 Power of Attorney Power of 21 Petitioner Yes 
Attorney 

03/25/2015 Petitioner's Unopposed Motion for Motion 22 Petitioner Yes 
Pro Hae Vice Admission of Brian P. 
Biddinger 

03/26/2015 Order Conduct of Proceedings Order 23 Board Yes 

03/27/2015 DECISION - Petitioner's Motion for Notice 24 Board Yes 
Pro Hae Vice Admission of Mr. 
Biddinger 

04/07/2015 Petitioners' Su pplementa I Notice 25 Petitioner Yes 
Mandatory Notice 

04/13/2015 Order - Conduct of the Proceeding Order 26 Board Yes 
- 37 CFR 42.5 

04/23/2015 Petitioners' Reply In Support of Its Reply 27 Petitioner Yes 
Petition for IPR Review 

04/23/2015 Deposition Transcript of Philip J. Exhibit 1527 Petitioner Yes 
Koopman, Jr., Ph.D., dated 
January 13, 2015 

04/23/2015 Data Network Evaluation Criteria Exhibit 1528 Petitioner Yes 
Handbook, dated June 2009 

04/23/2015 Order Granting Motion for Fees Exhibit 1529 Petitioner Yes 
and Costs, dated August 29, 2012. 

04/23/2015 Deposition Transcript of Dr. Exhibit 1530 Petitioner Yes 
Christopher Jones, dated January 
7, 2015 

04/23/2015 Illustration of DBPSK modulation Exhibit 1531 Petitioner Yes 
drawn by Dr. Christopher Jones at 
deposition, January 7, 2015 

04/23/2015 Illustration of 5 Mbps PPM/DQPSK Exhibit 1532 Petitioner Yes 
modulation drawn by Dr. 
Christopher Jones at deposition, 
January 7, 2015 

04/23/2015 Illustration of 8 Mbps PPM/DQPSK Exhibit 1533 Petitioner Yes 
modulation drawn by Dr. 
Christopher Jones at deposition, 
January 7, 2015 

04/23/2015 Illustration by Dr. Christopher Exhibit 1534 Petitioner Yes 
Jones drawn at deposition, 
January 7, 2015 

04/23/2015 Illustration by Dr. Christopher Exhibit 1535 Petitioner Yes 
Jones drawn at deposition, 
January 7, 2015 

04/23/2015 Illustration by Dr. Christopher Exhibit 1536 Petitioner Yes 
Jones drawn at deposition, 
January 7, 2015 

04/23/2015 Illustration by Dr. Christopher Exhibit 1537 Petitioner Yes 
Jones drawn at deposition, 
January 7, 2015 

04/23/2015 Illustration by Dr. Christopher Exhibit 1538 Petitioner Yes 
Jones drawn at deposition, 
January 7, 2015 

04/23/2015 U.S. Patent No. 5,450,404 Exhibit 1539 Petitioner Yes 
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04/23/2015 U.S. Patent No. 5,436,901 Exhibit 1540 Petitioner Yes 

04/23/2015 U.S. Patent No. 5,535,212 Exhibit 1541 Petitioner Yes 

04/23/2015 Order Granting Toshiba America Exhibit 1542 Petitioner Yes 
Information Systems Motion to 
Unseal Court Orders, dated June 
27, 2013 

04/23/2015 Lab-Volt, Pulse Modulation and Exhibit 1543 Petitioner Yes 
Sampling, Telecommunications 
Communications Technologies -
January 2010 

04/23/2015 WIRELESS COMMUNICATION Exhibit 1544 Petitioner Yes 
SYSTEMS - Cambridge University 
Press 2010 

05/29/2015 Power of Attorney Power of 28 Patent Yes 
Attorney Owner 

05/29/2015 PO Supplemental Mandatory Notice 29 Patent Yes 
Notice Owner 

06/05/2015 Order - Conduct of Proceeding - 37 Order 30 Board Yes 
CFR 42.5 

06/11/2015 PO Identification of Information to Motion 31 Patent Yes 
be Stricken Owner 

06/11/2015 Exhibit 3001 - Transcript of June Exhibit 3001 Patent Yes 
3, 2015 Conference Call Owner 

06/15/2015 PO Request for Oral Argument Notice 32 Patent Yes 
Owner 

06/15/2015 Petitioners' Request for Oral Notice 33 Petitioner Yes 
Hearing 

06/15/2015 PO Motion to Exclude Motion 34 Patent Yes 
Owner 

06/15/2015 Ex. 2920 - PO Objections to Exhibit 2920 Patent Yes 
Evidence Submitted with Reply Owner 

06/17/2015 Order Trial Hearing Notice Notice 35 Board Yes 

06/17/2015 Power of Attorney Power of 36 Patent Yes 
Attorney Owner 

06/17/2015 Patent Owner Supplemental Notice 37 Patent Yes 
Mandatory Notice Owner 

06/18/2015 Petitioners' Response to PO's Reply 38 Petitioner Yes 
Identification of Matter to be 
Stricken from Petitioners' Reply 

07/02/2015 Petitioner's Opposition to Patent Opposition 39 Petitioner Yes 
Owner's Motion to Exclude 
Evidence 

07/02/2015 Wireless Communication Systems Exhibit 1545 Petitioner Yes 

07/02/2015 Declaration of Meera Nair Exhibit 1546 Petitioner Yes 

07/13/2015 PO Reply in support of Motion to Reply 40 Patent Yes 
Exclude Owner 

07/17/2015 Petitioners' Updated Exhibit List - Notice 41 Petitioner Yes 
July 17, 2015 

07/17/2015 Petitioners' Demonstratives Exhibit 1547 Petitioner Yes 

07/29/2015 Order - re Request for Conference Order 42 Board Yes 
Call 

09/16/2015 Record of Oral Hearing Notice 43 Board Yes 

09/24/2015 Final Written Decision Final Decision 44 Board Yes 
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UNITED STATES PATENT .Af\lD TRADEMARK OFFICE GRANTED P.ATENT 

8457228 

Get Drawin~1 Sheet 1 of 8 
Access PDF of Official Patent * 

Order Patent File History/ Wrapper from REEDf.AX® 
Link to Claims Section 

June 4, 2013 

System and method of communication using at least two modulation methods 

INVENTOR: Bremer, Gordon F, - Clearvvater, Florida, United States of America (US), United 
States of America () 

APPL-NO: 1.98568 (13) 

FILED-DATE: August 4, 2011 

GRANTED-DATE: June 4, 2013 
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A device may be capable of communicating using at least two type types of modulation 
methods. Methods and s·y•stems are provided for communication of data accordin9 to a 
communications method in which a master transceiver communicates with one or more slave 
transceivers according to a master/slave relationship, A first data message may include first 
information and second information that are modulated accordin~1 to a first modulation method. 
The second information may include lower data rate data. A second data message may include 
third information that may be modulated according to the first modulation method and that 
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example lnternet access data. 

NO-Of-CLAIMS: 52 

CROSS REFERENCE TO RELATED APPLICATION 

[0001]This application is a continuation of U.S, application Ser. No, 12/543,910 filed on Aug, 
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MEMORANDUM OPINION AND ORDER 

Before the Court is Samsung Defendants' ("Samsung") Rule 50(b) Renewed Motion for 
Judgment as a Matter of Lav,; and/or Rule 59(a) Motion for Nev,; Trial on Liability Issues (Dkt. 
No. 329 ("Mot,"). The Court heard argument on November 3, 2015. for the reasons set forth 
below, Samsung's Rule 50(b) Renewed Motion for Judgment as a Matter of Lavv and/or Rule 59 
(a) Motion for f\Jew Trial on Liability Issues is DENIED, 

I, BACKGROUND 

The Court held a jury trial in this case. The jury returned [*6] a verdict on February 13, 2015, 
The asserted claims of U.S. Patent No. 8,023,580 ("'580 Patent") and U.S. Patent No. 
8;457t228 ("'228 Patent"), the two patents-in-suit, involve a system in which devices can 
communicate with each other on the same network using different modulation methods, The 
jury returned a unanimous verdict that the asserted claims were infringed and not invalid, and 
it awarded $15. 7 million in damages to Plaintiff Rembrandt Wireless Technologies, LP 
("Rembrandt"). ("Verdict", Dkt. No, 288.) Samsung now asserts that the jury did not have 
sufficient evidence for its findin9s. 

IL APPLICABLE LAW 

A, Applicable Law Regarding FED, R, CIV, P, 50 

Upon a party's renewed motion for jud9ment as a matter of law followin9 a jury verdict, the 
Court should properly ask whether "the state of proof is such that reasonable and impartial 
minds could reach the conclusion the jury expressed in its verdict." FED, R. CIV, P. 50(b); see 
also Am. Home Assur. Co, v. United Space Amance, 378 F.3d 482, 487 (5th Cir, 2004), "The 
grant or denial of a motion for judgment as a matter of law is a procedural issue not unique to 
patent law, reviewed under the law of the regional circuit in which the appeal from the district 
court would usually lie," Finisar Corp, v, Directn1 Group, Inc, 523 F3d 132.3, 1332 (Fed, Cir. 
2008). "A JMOL may only be granted v,;hen, 'viev,ing the evidence in the light most favorable to 
the verdict, the evidence points so strongly and overwhelmingly [*7] in favor of one party that 
the court believes that reasonable jurors could not arrive at anv contrary conclusion."' Versata 
Software, Inc, v. SAP Am., Inc,, 717 F,3d 1255, 1261 (Fed, Cir. 2013) (quoting Dresser-Rand 
Co. v. Virtual Automation,. Inc., 361 F.3d 831, 838 (5th Cir. 2004)). 

Under Fifth Circuit law, a court is to be "especially deferential" to a jury's verdict, and must not 
reverse the jury's findings unless they are not supported by substantial evidence, Baisden v. 
I'm Ready Prods,, Inc., 693 F.3d 491., 499 (5th Cir, 201.2), "Substantial evidence is defined as 
evidence of such quality and weight that reasonable and fair-mindecl men in the exercise of 
im pa rtia I judgrnent rn ight reach different conclusions," Thre!keici v, Total Petroleum., Inc., 211 
F.3d 887, 891 (5th Cir, 2000), A motion for judqment as a matter of law must be denied 
"unless the facts and inferences point so strongly and overwhelmingly in the movant's favor 
that reasonable jurors could not reach a contrary conclusion." Baisden, 693 F,3d at 498 
(citation omitted), However, "f_t.]here must be more than a mere scintilla of evidence in the 
record to prevent judgment as a matter of law in favor of the movant," Arisrnendez v, 
Nightingale Horne Health Care, Inc., 493 f.Jd 602, 606 (5th Cir, 2007), 

ln evaluating a motion for judgment as a matter of law, a court must "draw all reasonable 
inferences in the lit,:1ht most favorable to the verdict and cannot substitute other inferences that 
[the court] might regard as more reasonable}' E.EO.C, v. Boh Bros, Const. Co., LL.C, 731 
f,3d 444, 451 (5th Cir. 2013) (citation omitted). However, "[c]redibility cleterminations, the 
weighing of the evidence, and the drawing of legitirnate [*8] inferences from the facts are jury 
functions, not those of a judge," Reeves v. Sanderson Plumbing Procis., Inc,, 530 LLS. 133, 
150, 120 S. Ct, 2097, 14/ L. Ed. 2d 105 (2000), "[T]he court should give credence to the 
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evidence favoring the nonmovant as well as that 'evidence supporting the moving party that is 
uncontradicted and unimpeached, at least to the extent that that evidence comes from 
disinterested witnesses.'" lc1. at 1.51 (citation omitted). 

B, Applicable Law Regarding FED, R, Crv, P, 59 

Under Federal Rule of Civil Procedure 59(a), a new trial can be grantecl to any party after a jury 
trial on any or all issues "for any reason for which a nevv trial has heretofore been granted in an 
action at lav,; in federal courL" FED. R. Cv. P. 59(a), In considering a motion for a nevv trial, the 
Federal Circuit applies the law of the regional circuit. z4 Techs., Inc v. Microsoft Corp., 507 
F.3d 1340, 1347 (Fed. Cir. 2007). "A new trial may be granted, for example, if the district court 
finds the verdict is against the weight of the evidence, the damages awarded are excessive, the 
trial was unfair, or prejudicial error was committed in its course," Smith v. Transwor!d Drf!!fng 
Co., 773 F.2d 610, 612~13 (5th Cir. 1985). "The decision to grant or deny a motion for a new 
trial is 'Nithin the discretion of the trial court and will not be disturbed absent an abuse of 
discretion or a misapprehension of the law." Ptytania Park !-iote!, Ltd. v, General Star Indem. 
Co., 179 F.3d 169, 173 (5th Cir. 1999). 

C, Applicable Law Regarding Infringement 

To prove infringement under 35 U.S.C, § 271, a plaintiff must show the presence of every 
element, [*9] or its equivalent, in the accused product or service. Leme!son v, United States, 
752. F.2d 1538, 1.551. (Fed. Cir. 1985). First, the claim must be construed to determine its scope 
and meaning; and second, the construed claim must be compared to the accused device or 
service. Absolute Software, inc. v, Stealth Signal, Inc, 659 F,Jd 1121, 1129 (Feel. Cir. 2011) 
(citin9 Carro!! Touch,. Inc. v. Electro Mech. Sys.,. Inc., 15 F.3d 1573, 1.576 (Fed. Cir. 1993)). "J\ 
determination of infringement is a question of fact that is reviewed for substantial evidence 
when tried to a jury," ACCO Brands, Inc. v. ABA Locks Mfr. Co., 501 F.3cl 1307, 1311 (Fed. Cir, 
2007). 

D, Applicable Law Regarding Validity 

An issued patent is presumed valid, 35 U.S,C. § 282; Fox Grp., Inc v. Cree, Inc, 700 F.3d 
1300, 1304 (Fed. Cir. 2012). Samsung has the burden to show by clear and convincing 
evidence that the asserted claims were anticipated bv or obvious over the prior art. Microsoft 
Corp. v. 14! Ltd. P'ship, 564 U.S. 91, 131 S. Ct. 2238, 2242, 180 L. Ed. 2d 131 (2011). To 
prevail on judgment as a rnatter of law, moreover, Samsung must show that no reasonable jury 
would have a legally sufficient evidentiary basis to find for the Plaintiff. Frn. R. Ov. P. 50. 
"Generally, a party seeking to invalidate a patent as obvious must clemonstrate by clear and 
convincing evidence that a skilled artisan would have had reason to combine the teaching of the 
prior art references to achieve the claimed invention, and that the skilled artisan would have 
had a reasonable expectation of success from cloing so," in re Cyc!obenzaprine f-tydrochorfde, 
676 F.3d 1063 (Fed. Cir. 2012) (internal quotation marks omitted). 

III, ANALYSIS 

A, NorH)bviousness of the Patents-in-Suit 

Samsung argues [*10] that it presented unrebutted, clear and convincing evidence that the 
asserted claims are invalid as obvious in view of U.S. Patent No. 5,706,428 ("Boer patent") in 
combination with other prior art and is therefore entitled to judgment as a matter of law as to 
obviousness. (Mot. at 3~4.) In particular, Sarnsung argues that its expert, Dr. Goodman, 
testified that all but tv-10 elements of the asserted claims, including the "different types" of 
modulation methocls, were present in ancl clisclosecl by the Boer patent: 1) the use of a 
master/slave protocol and 2) the requirement in claim 21 of the '2.28 patent that an address be 
placed in the first portion of a transmission. (Id.) With regard to the use of the "master/slave 
protocol" and the larger issue of the clisclosure of "clifferent types" of moclulation methods, 
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Samsung argues that the Boer patent by itself, as well as in combination with the Lucent Press 
Release (DX1185), discloses the use of "different types" of modulation methods and that the 
Upender article (DX1.190) in combination with the Boer patent discloses the use of the 
"master/slave protocol" described in the asserted claims. (id. at 8-16.) .As to the requirement in 
claim 21 of the '228 patent that an address be placed in the first portion [*11] of a 
transmission, Samsun9 arques that Dr. Goodman testified that this limitation would have been 
obvious because "placing the address in the header [was] 'a way of saving power"' and the 
limitation was disclosed in U.S. Patent No. 5,537,398 (the "Siwaik patent"). (Id. at 16-19.) 
Further, Samsung argues that Dr. Goodman provided unrebutted testimony on motivations to 
combine the identified prior art, (Id, at 4,) 

Rembrandt responds by arguing that Samsung failed to shovv that prior art combinations 
identified disclosed the "different types" of modulation methods, as required by the asserted 
claims. (Dkt. P~o. 335 ("Resp.") at 7.) Rembrandt also argues that Samsung failed to show that 
it would have been obvious to a person of ordinary skill in the art to combine the Boer patent 
with the Upender article for the use of the master/slave protocol, because Upender teaches 
against using the master/slave protocol. (Id. at 9-13.) Rembrandt further argues that, with 
respect to claims 2 and 59 of the '580 patent, Dr. Goodman's conclusory statement regarding 
the claimed "reversion" of the communication back to the first modulation method, as needed, 
failed to show by clear and convincinq evidence that such a limitation existed in the prior art. 
(Ici. at 13-15.) With regard to [*12] claim 21, Rembrandt argues that the Siwaik patent was 
non-analogous prior art that was previously considered by the PTO and that Samsung failed to 
show an'),, disclosure of the "first information ... first message address data" limitation in the 
prior art, (Id. at 15-16.) Finally, Rembrandt argues that Samsung failed to show that it would 
have been obvious to a person of ordinary skill in the art to combine all the different pieces of 
prior art necessary to disclose all elements of the asserted claims. (Id. at 17-18.) 

for example, Dr. Morrow testified as follows regarding "different [modulation method] types": 

Q. Now, why are those GFSK frequency modulations and DPSK phase modulations 
we just talked about of a different type under the Court's construction? 

A. Well, they're different types, because they're in different families. You notice 
that frequency modulation is in the frequency family. The frequency is changed 
with the information. Phase modulation is in the phase family in that the phase is 
changed in accordance with the information. There are no overlapping 
characteristics between these two modulation types. So they're in different families 
and thus different types of modulation. 

(2/10/2015 P.M. Trial [*13] Tr. (Morrow), Dkt. No. 291 at 18:13-24.) 

Further, Dr. Goodman testified that all of the modulation methods disclosed in the Boer patent 
and the Lucent Press Release vary the "phase" characteristic of a carrier signal. See (2/11/2015 
P.M. Trial Tr. (Goodman), DkL No. 296 at 17:8-13, 34:7-21; 53:1-54:13.) 

.Additionally, with respect to the Upencler article, Dr. Goodman gave the following testimony: 

Q. (By Mr. Heim) And what is shown there, Dr. Goodman, are how pollin9 rates 
were with respect to these particular conditions, correct? 

A. That's - that's what it says, yes. 

Q. And if we go to the bottorn, the CS!"1.A/CA, and if we hit,:1hlight that, that row 
indicates how CSMA/G\ fares with respect to those same conditions, correct? 

A. That's what they're presenting, yes. 

Q, And if we do a comparison between what they're showing for polling and what 

IPR2020-00036 Page 00987

Rembrandt Wireless 
Ex. 2012 
Apple Inc. v. Rembrandt Wireless Technologies, LP, IPR2020-00034 
Page 987



they're showing for CSMA/CA, fair to say that the CSMA/CA cloes better in almost 
every category, correct? 

A. Right. In their applications, yes. 

(2/1.1/2015 P.M. Trial Tr. (Goodman), Dkt. No. 296 at 63:8-20.) 

The jury was free to weigh the competin9 testirnony ancl weigh the credibility of the witnesses. 
Ultimately, the jury aqreed with Rembrandt's expert. After consideration [*14] of the admitted 
evidence, including evidence regarding whether the Boer patent and Lucent Press Release 
disclosed the limitations for which they are being relied upon, the jury found that the asserted 
patents were valid. See (2/1.1/2015 P.M. Trial Tr. (Goodman), Dkt. No. 296 at 1.7:8-13, 
34:7-21; 53: 1-54: 13.) The Court will not substitute its judgment for that of the jury, Applying 
the clear and convincing standard, the jury found that the patents-in-suit were not invalid. The 
Court does not find that no reasonable jur')/ could have found the asserted patents were valid 
based on the presented evidence, Accordingly, Samsung's Motion for Judgment as a Matter of 
Law in regard to obviousness is DENIED. 

B, The Construction of Modulation Methods "of a Different Type" 

The Court previously addressed the issues of the proper construction of the terms, "modulation 
method [J of a different type" and "clifferent types of modulation methods," as raised by 
Samsung in this Motion. See (0kt. No. 114 at 22-29). for the reasons set forth below, the 
Court declines to grant new trial on these re~urged issues of claim construction. 

On July 10, 2014, the f"'lagistrate Jud9e issued a substantial and carefully reasoned [*15] 
Claim Construction Memorandum Order and Opinion after carefully considerin9 the Parties' 
arguments, the patent, and the proper intrinsic and extrinsic evidence, See (Dkt. No, 114). 
Now, after trial has completed and a verclict had been returned, Samsung seeks to reopen the 
claim construction issues previously addressed. 

These issues have already received full and fair treatment. In the Claim Construction Order, the 
Magistrate Judge considered essentially the same arguments raised by Samsung in the current 
motion, See (Dkt. No. 114 at 22-24,) After considering both Parties' arguments and the 
langua9e of the patent, the Magistrate Jud9e declined to adopt the same construction now put 
forvifard by Samsung, See (Dkt, No. 114 at 22,) That decision, when made, was not clearly 
erroneous or contrary to the law and has not since created such prejudicial error that new trial 
is warranted. Accordingly, Samsung's Motion for P~evv Trial, based upon an allegedly incorrect 
claim construction, is DENIED. 

C, Judgment as a Matter of law as to Non-Infringement of Claims 17 19f 23f 29, 41 7 

52? and 58 of the '580 Patent and Claims 1, 261 28, 29? 50, and 51 of the '228 Patent 

Samsunq requests Judnment as a Matter of Law as to non~infringement [*16] of claims 1, 19, 
23, 29, 41, 52, and 58 of the '580 patent and claims 1, 26, 28, 29, 50, and 51 of the '228 
patent (collectively, the "droppecl claims"). (Mot. at 28-30.) More specifically, Samsung argues 
that the claims were withdrawn on the eve of trial, and therefore, no evidence of infrin~1ement 
v,;as presented on these dropped claims. (Id.) Rembrandt responds that the present motion is 
an improper vehicle for Samsung's request and is also untimely. (Resp, at 29-30.) In particular, 
Rembrandt arques that these counter-claims of non-infrin9ement were no lonqer live once 
Rembrandt filed notice of the dropped claims and thus, were never submitted to the jury, (Id,) 

The Court finds that Samsunrfs request should be DENIED, Federal Rule of Civil Procedure 50 
is clear that relief under this Rule may be appropriate only "[i]f a party has been fully heard 
on an issue during a jury trial" ancl if certain other conditions are met. FED. R. Civ. P. 50(a) 
(emphasis added), In this case, neither party was heard, let alone fully heard, on the issue of 
either infringement or non-infringement regarding the droppecl claims. Accordingly, Rule 50 
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relief is inappropriate and Samsung's Motion is DENIED with regard to such dropped claims, 

IV, CONCLUSION 

For the reasons set forth above, the Court finds [*17] no compellin9 basis upon which the 
jury's verdict 'Nith regard to liability should be disturbed. The jury's verdict in this respect is 
supported by substantial evidence and should stand unchanged by this Court. Further, the 
Court finds that Samsung is not entitled to a new trial on liability, Accorclin9ly, Samsung's Rule 
SO(b) Renewed Motion for Judgment as a Matter of Lav-t and/or Rule 59(a) Motion for New Trial 
on Liability Issues (Dkt. f\lo. 329) is in all things DENIED. 

So ORDERED and SIGNED this 17th day of Febn.H:1ryt 2016, 

/s/ Rodney Gilstrap 

RODf\ltY GILSTRAP 

UNITED STATES DISTRICT JUDGE 
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OPINION BY: RODf\JEY GILSTRAP 

OPINION 

MEMORANDUM OPINION AND ORDER 

Before the Court is Samsung Defendants' ("Samsung") Rule 50(b) Renewed Motion for 
Judgment as a Matter of Lavv and/or [*3] Rule 59(a) f"lotion for New Trial on Damages Issues 
("MoL", Dkt. No. 328). The Court heard argument on f\Jovember 3, 201.5. For the reasons set 
forth below, Samsung's Rule 50(b) Renewed Motion for Judgment as a Matter of Law and/or 
Rule 59(a) Motion for New Trial on Damages Issues is DENIED1 

• 

1 The Court notes that Samsung has also filed a Motion for Judgment as a Matter of Law 
and/or Rule 59(a) Motion for a i\lew Trial on Liability Issues such is still pending before this 
Court (Dkt. No. 329), 

I. BACKGROUND 

The Court held a jury trial in this case, and the jury entered a verdict on February 13, 2015. 
The asserted claims of U.S. Patent !\lo, 8,023,580 ("the '580 Patent") and U.S, Patent No, 
Sr457,22S ("the '228 Patent"), the two patents-in-suit, involve a system in which devices can 
communicate with each other on the same network usinQ different modulation methods, The 
jury returned a verdict that the asserted claims were infringed and not invalid, and it avifarded 
$15,7 million in damages2 to Plaintiff Rembrandt VVireless Technologies, LP ("Rembrandt"). 
("Verdict", Dkt. r~o. 288.) Samsung now asserts that the jury did not have sufficient evidence 
for its findings. Samsung offers tvvo main arguments in support of its contention that 
Rembrandt did not present sufficient evidence to support the jury's damages award, first, 
Samsung [*4] argues that Mr. Roy Weinstein, Rembrandt's damages expert, analyzed the 
prices of chips unrelated to the accused Samsung products, improperly isolated chip price data, 
and failed to correctly apportion between patented and unpatented features of the Bluetooth 
technology at issue in this case. Second, Samsunn argues that Mr. Weinstein relied on a license 
agreement provision that Rembrandt unilaterally created for litigation purposes, Additionally, 
Samsung alleges that the jury simply reached a compromise verdict. 

In the alternative, Sarnsung contends that it is entitled to a new trial on damages because the 
Court made multiple erroneous evidentiary rulings. Having considered the parties' briefing, 
arguments, and the entire record, the Court is persuaded that Rembrandt introduced 
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substantial evidence that is more than adequate to support the jury's damages verdict. The 
Court also concludes that Samsung is not entitled to a new trial on the issue of damages, 

IL LEGAL STANDARD 

A, Applicable Law Regarding FRCP 50 

Upon a party's renevved rnotion for judgment as a matter of law following a [*5] jury verdict, 
the Court should properly ask whether "the state of proof is such that reasonable and impartial 
minds could reach the conclusion the jury expressed in its verdict." FRCP S0(b); see also Am. 
Home Assur, Co. v, United Space A!!fance, 378 F.3d 482, 487 (5th Cir. 2004), "The grant or 
denial of a motion for judgment as a matter of law is a procedural issue not unique to patent 
law, reviewed under the law of the regional circuit in which the appeal from the district court 
would usually lie." Finisar Corp. v, Direcn1 Group, Inc., 523 F.3d 1323, 1332 (Fed. Cir, 2008). 
"/.\ JMOL may only be granted 'Nhen, 'viev-ting the evidence in the light most favorable to the 
verdict, the evidence points so strongly and overwhelmingly in favor of one party that the court 
believes that reasonable jurors could not arrive at any contrary conclusion."' Versata Softvvare, 
Inc. v. SAP Am., Inc., 717 F.3d 1255, 1261 (Fed. Cir. 2013) (quoting Dresser-Rand Co. v. 
Virtual Automation, Inc., 361 F.3d 831, 838 (5th Cire 2004)), 

Under Fifth Circuit law, a court is to be "especially deferential" to a jury's verdict, and must not 
reverse the jury's findings unless they are not supported by substantial evidence. Baisden v. 
I'm Ready Prods,, Inc., 693 F.3d 491., 499 (5th Cir, 201.2), "Substantial evidence is defined as 
evidence of such quality and weight that reasonable and fair-minded men in the exercise of 
impartial judgment might reach different conclusions." Threlkeld v. Total Petro!eurn, Inc, 211 
F,3d 887, 891 (5th Cir. 2000). A motion for judqment as a matter of law must be denied 
"unless the facts and inferences point so strongly and overwhelmingly in the movant's [*6] 
favor that reasonable jurors could not reach a contrary conclusion." Baisden, 693 F.3cl at 498 
(citation omitted). However, "f_t.]here must be more than a mere scintilla of evidence in the 
record to prevent judgment as a matter of lav,; in favor of the movant." Arismendez v. 
Nightingale Horne Health Care, Inc., 493 F.3d 602, 606 (5th Cir, 2007), 

In evaluating a motion for judgment as a matter of law, a court must "draw all reasonable 
inferences in the lit,:1ht most favorable to the verdict and cannot substitute other inferences that 
[the court"] miqht re~v.-1rd as more reasonable." EEOC v. Boh Bros. Const. Co., Ll..C, 731. F.3d 
444, 451 (5th Cir. 2013) (citation omitted). However, "[c]redibility determinations, the 
wei9hin9 of the evidence, and the drawin9 of le9itirnate inferences from the facts are jury 
functions, not those of a judqe." F?eeves v. Sanderson P!umbinq Prods., Inc., 530 U.S. 1.33, 
150, 120 S. CL 2097, 147 L. Ed. 2d 105 (2000). "[T]he court should give credence to the 
evidence favorin9 the nonmovant as well as that 'evidence supportin9 the moving party that is 
uncontradicted and unimpeached, at least to the extent that that evidence comes from 
disinterested witnesses."' Id. at 151 (citation omitted). 

B, Applicable Law Regarding FRCP 59 

Under FRCP 59(a), a new trial can be wanted to any party after a jury trial on any or all issues 
"for any reason for which a new trial has heretofore been wanted in an action at law in federal 
court." FRCP 59(a). In consiclering a motion for a new trial, the Federal Circuit applies the 
law [*7] of the re9ional circuit, z4 Techs., Inc. v, Microsoft Corp., 507 F.3d 1340, 1347 (Fed, 
Cir. 2007). "A nevv trial rnay be granted, for example, if the district court finds the verdict is 
against the weight of the evidence, the damages awarclecl are excessive, the trial was unfair, or 
prejudicial error was committed in its course." Smith v, Trans'yvor!d Drilling Co,, 773 F,2d 610, 
612-13 (5th Cir. 1985). "The decision to grant or deny a motion for a new trial is within the 
discretion of the trial court and will not be disturbed absent an abuse of discretion or a 
misapprehension of the law." Prytania Park Hotel., l.td. v. General Star Inciem. Co., 179 F,3d 
169, 173 (5th Cir, 1999). 
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C, Applicable Law Regarding Damages 

Upon a showing of infringement, a patentee is entitled to an award of damages "adequate to 
compensate for the infringement, but in no event less than a reasonable royalty for the use 
made of the invention by the infrin9er, to9ether with interest and costs as fixed by the court." 
35 U5.C. § 284. However, "[t]he burden of provinq damages falls on the patentee." Lucent 
Techs., Inc v. Gateway, Inc, 580 F.3d 1301, 1324 (Feel. Cir. 2009). There are two alternative 
cate9ories of damages typically recovered in a patent case: the patentee's lost profits or the 
"reasonable royalty [the patentee] would have received through arms-length bargaining." Id. In 
this case, Rembrandt sought a reasonable royalty. 

To determine an appropriate reasonable royalty, patentees (and courts) commonly employ the 
hypothetical [*8] negotiation, or "willing licensor-willing licensee" model. Id. at 1324-25. The 
hypothetical negotiation "attempts to ascertain the royalty upon which the parties would have 
agreed had they successfully negotiated an agreement just before infringement began" v,;ith the 
assumption that the patent is valid, enforceable, and infringed. Id,; see aiso Georgia-Pacific 
Corp. v. U.S. Plywood Corp., 31B F. Supp. 1116, 1120 (S.D.N.Y. 1970); Rite-Hite Corp. v. 
Ke!Jey Co., 56 F.3d 1538, 1554 n,13 (Fed. Cir. 1995) (en bane). 

Such a reasonable royalty analysis "necessarily involves an element of approximation and 
uncertainty." Unisplay, S.A. v. Am. E!ec Sign Co,, 69 F.3d 512, 517 (Fed. Cir. 1995). However, 
the Court must ensure that a jury's damages award is supported by substantial evidence. id, 
Generali')/, the Court should uphold a jury's damages award "unless '9rosslv excessive or 
monstrous,' clearly not supported by the evidence, or based only on speculation or guesswork." 
Energy Transp. Group,. inc. v. Wil!iarn Demant f1o!ding A/5, 69/ F.3d 1342, 1356 (Fed. Cir, 
201.2), 

III, ANALYSIS 

At trial, Rembrandt based its damages analysis on the value of Enhanced Data Rate ("EDR") 
functionality in Bluetooth devices3 and presented its damages theory through the testirnony of 
Mr. Weinstein. Mr. Weinstein compared the prices of two Texas Instruments ("TI") chips over 
two fiscal quarters: one chip included EDR functionality, and the other did not. (2/10/2015 P.M, 
(Sealed) Trial Tr., Dkt. No. 294 at 3:16-18, 4:14-17.) He used such cost comparison [*9] to 
identify the incremental value associated with implementinq the EDR functionality to fall 
between 8.5 and 18.9 percent. (Id. at 6:24-7:16.) Mr. \Neinstein then took this percentage 
difference in the price of the TI chips and applied it to the price of chips that Samsung actually 
purchased for its devices. (Jci. at 9:20-23.) Employinq this formula, Mr. Weinstein arrived at a 
royalty rate of between 5 and 11 cents per device. (Id. at 11:24-12:5.) Mr. Weinstein's final 
step was to apply his royalty rate calculations to the total number of accused Samsung sales 
durin~1 the damanes period. (2/10/2015 P.M. Trial Tr., Dkt. No. 293 at 133:21.-24.) Specifically, 
he multiplied the 5-cent and 11-cent royalty rates by 290 million devices to arrive at a range of 
$14.5 to $31.9 million in total dama9es. (Id. at 134:B-11.) Additionally, !"1r. Weinstein 
incorporated a license aweement betv,een Rembrandt and BlackBerrv coverin~1 the patents-in
suit ("BlackBerry-Rembrandt Agreement") to confirm his damages analysis. (2/10/2015 P.M. 
(Sealed) Trial Tr., Dkt. No. 294 at 17:13-15.) Mr. Weinstein assessed the a9reement's structure 
and determined that, during what he found to be the relevant time period, Rembrandt [*10] 
licensed its patent rights to BlackBerry at a per-unit rate that supported Mr. Weinstein's 
ultimate damages conclusions in the present case. (Id. at 19:3-7, 20:20-23.) 

3 Rembrandt asserted that the patented technoloqy at issue consists of "embedded 
modulations," and "[wJithout embedded modulation, [EDRJ does not work." (2/9/2015 P.M, 
Trial Tr., Dkt. No, 290 at 37, 43.) Rembrandt further stated that "the evidence will be that 
Samsunq cannot make a Bluetooth EDR device without infrin~1ing [the patents-in-suit_l. 
\Nhy? Because embedded modulation is the heart of enhanced data rate." (Id. at 178.) 
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.As discussecl above, the jury awarded Rembrandt S15:J million in clamages. Samsung now 
argues that no reasonable jury could have found Samsung liable for that amount. Moreover, 
Samsung asserts that it is entitled to a new trial because of alle~1edly erroneous decisions made 
by the Court, 

A, Rembrandt Introduced Sufficient Evidence to Support the Jury's Damages Award 

.At the outset, the Court notes that many argurnents raised in Samsung's Renewed !"1otion for 
Judgment as a Matter of Lav,; merely re-urge Samsung's previously-filed Daubert challenges. 
See, e,g,, (Dkt. No. 189.) In Versata, the Federal Circuit found such practice to [*11] be 
improper and rejected the defendant's JMOL an,:1uments directed toward adrnissibility of expert 
testimony. Versata Software Inc v . . SAP America Inc., 717 F.3d 1255, 1264 (Fed, Cir, 2013). 
The Federal Circuit held that a JMOL is not the appropriate context for renewing attacks on an 
expert's methodology: 

Id. 

Under the guise of sufficiency of the evidence, [Defendant] questions the 
admissibility of [Plaintiff's] expert testimony and whether his damages model is 
properly tied to the facts of the case. Such questions should be resolved under the 
framevifork of the Federal Rules of Evidence and through a challenge under Dautiert 
v. Merrell Dow Phanns.,. Inc, 509 U.S. 579, 113 S. Ct. 2786, 125 L Ed, 2d 469 
(1.993). 

In the present case, Samsung's pre-trial Dautiert challenge to exclude Mr. VVeinstein's opinions 
included the following subject matter: the reliability of an allocation provision in the BlackBerry
Rembrandt Aweement; Mr. Weinstein's analysis of the two TI chips; Mr, Weinstein's 
comparison of the cost differences between the TI chips; Mr. \Neinstein's selection of tv,;o fiscal 
quarters from which to evaluate TI chip price data; and Mr, VVeinstein's method of 
apportionment. (Dkt. f\Jo. 1.89.) The Court denied Samsunq's challenges. (Dkt, r~o, 265.) 
Samsung did not move for reconsideration of the Court's rulings, Instead, similarly to the 
defenclant in Versata, Samsung [*12] has repeated these arguments in its current JMOL 
motion and argued at the post-trial hearing that Mr. Weinstein's testimon\,, "shouldn't have 
been allowed in front of the jury in the first place." (11/3/2015 Tr., Dkt. No, 349 at 63:8-19.) 
Sarnsung has followed the same path that Versata teaches away from, and such disregard for 
the Federal Circuit's ~Widance should not be rewarded or overlooked . 

.Accordingly, to the extent that Samsung now merely re-urges its prior Daubert arguments, the 
Court rejects such as improper, To the extent, if any, that Samsunq does not, the Court will 
address the merits of Samsung's current motion below, 

1, Rembrandt's TI Chip Price Analysis 

Samsung argues that no reasonable jury could rely on Rembrandt's TI chip price analysis 
because Mr, Weinstein's comparison of the two chips was "irrelevant and unreliable," (Mot, at 
3,) Samsung first asserts that none of the Samsung products at issue in this case usecl the TI 
chips that Mr. Weinstein evaluated, and that, in fact, a price cornparison of the chips that 
Samsung does use would demonstrate that EDR has zero incremental value. (Td. at 3-4,) 
Samsung further challenges Mr. Weinstein's selection of two fiscal quarters of Tl price [*13] 
data to use as the basis for his price comparison. (lei. at 4,) Samsung notes that "[o]ver a 
period of 20 quarters, the two quarters selected bv Mr, Weinstein were two of only four 
quarters in which the Tl chip with EDR was more expensive than the TI chip without EDR" and 
alleges that Mr, Weinstein failed to account for a massive volume difference in the quantity of 
EDR and non-EDR chips sold during those quarters. (Id.) 

Samsung also argues that Mr. Weinstein's methodology failed to correctly apportion betvveen 

IPR2020-00036 Page 00994

Rembrandt Wireless 
Ex. 2012 
Apple Inc. v. Rembrandt Wireless Technologies, LP, IPR2020-00034 
Page 994



the patented and unpatented features of the TI Bluetooth chips. (Id. at 5.) Specifically, 
Sarnsun9 contends that f"'lr, VVeinstein improperly attributed the entire price difference between 
the two TI chips to EDR functionality, overlookin~1 various other reasons for differences in price, 
(id.) Finally, Samsung asserts that Mr. Weinstein shoulcl have consiclered the incremental profit 
associated with including EDR functionality rather than simply the incremental cost of 
incorporatin9 iL (Id. at 6.) 

Rernbrandt responds by arguing that "the Jury was entitled to rely on unrebuttecl testimony 
that the [TI] chips . , . provicled the best comparison for isolating the patented 
technology." ("Resp.", Dkt. No. 336 at 1.) Rembrandt [*14] notes that, while Samsung 
heavily criticized the TI chips at trial, it failecl to present alternative evidence that another pair 
of chips coulcl provide a better comparison, (Id, at 5,) 

Significantly, Rembranclt asserts that Mr. VVeinstein properly relied upon the conclusion of 
Rembrandt's technical experts, Dr. Robert Morrow and Dr. Chris Jones, that the principal 
difference between the TI chips was the introduction of EDR functionality. (Id. at 6.) At trial, Mr. 
VVeinstein testified as follows: 

QUESTION: Hovi/ did you determine which chips to compare? 

/\['JSWER: I relied on the technical experts, Dr. Morrow and Dr. Jones, [, , ,"j I 
wanted .. , the best two chips that they could identify where we would have this 
information where essentially the only difference between the two was the inclusion 
of EDR functionality, And after discussing this with them and looking at documents, 
they said that these are the two chips where essentially the only clifference is the 
inclusion of EDR functionality in one. 

(2/10/2015 P,M, Trial Tr, (Weinstein), Dkt. No, 293 at 131:2-4, 14-21.) Rembrandt also argues 
that it provided sufficient evidence for the jury to conclude that the two quarters Mr. \/Veinstein 
relied on for TI chip price [*15] data were the two most relevant quarters for his analysis, and 
any volume differences between the two chips did not impact price. (Resp, at 6-7,) Specifically, 
Mr. \/Veinstein testified at trial that a comparison of the third and fourth quarters of 2006 
provided the best comparison for evaluatin9 an increase in chip price due to the introduction in 
EDR: 

N~SVVER: I pickecl those two quarters because according to Texas Instrurnents , , , 
those are the first times that the [TI chip_l 1Nith EDR v,as actually offered in what 
they call production level quantities, sufficient quantities-quantities to be 
rneanin9fuL 

QUESTION: Okay, Now, why didn't you use pricing for these TI chips in 2011, 
2012, 2013'? Why did you focus on when the product was first introduced in 
production volumes"? 

ANSVVER: Well, if I were to try and do this later on , .. there would have been a lot 
of other changes goin9 on in the chips, And so it would not have been possible to 
separate out or apportion out for all of those other changes, It was only by looking 
at these chips when they were first introduced at production level quantities that l 
was able to specifically identify the incremental contribution associated with 
including [*16] EDR, 

(2/10/2015 P,M. (Sealecl) Trial Tr. (Weinstein), Dkt. No, 294 at 7:3-9, 8:8-19.) 

Additionally, Rembrandt argues that Mr, Weinstein properly apportioned the value of the 
patented features by identifyin9 the smallest saleable unit (the Bluetooth chip) and then further 
isolatin9 only the incremental value of EDR. (Resp, at 8.) Rembrandt aqain points to Dr, Morrow 
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and Dr. Jones' determination that the addition of EDR. was the sole meaningful difference 
between the tvvo TI chips. (Id. at 9.) Lastly, Rernbrandt contends that Mr. VVeinstein's 
testimony provided a sufficient basis for reasonable jurors to conclude that, in a hypothetical 
negotiation, Samsung would have been willing to pay Rembrandt the incremental cost of 
implementing the EDR functionality, (Id, at 10.) 

The Court is not persuaded by Samsung's post-verdict attack on R.embranclt's clamages theory, 
Challenges to methodology and reliability fall squarely into the purview of DauberL Even if the 
Court ignores this glaring problem with Samsung's argument, it is clear that Mr. Weinstein was 
entitlecl to rely upon the technical analysis and conclusions of Dr. Morrow and Dr. Jones that the 
TI chips provided the best benchmark when constructing his damages [*17] rnodel and 
presenting it to the jury, This remains true even if Samsung may not have used the two TI 
chips in its products at issue. See Apple Inc. v, i"'1otoro!a,. Inc., 75/ F.3cl 1286, 1321 (Fed, Cir. 
2014) (partly overruled on other grounds) ("Experts routinely rely upon other experts hired by 
the party they represent for expertise outside of their field."). Moreover, Mr. Weinstein 
thoroughly explained the reasoning behind his election to use data from two fiscal quarters as 
the foundation for his chip price comparison. Samsung clearly disagreed with his reasoning and, 
in response, vigorously cross-examined Mr. VVeinstein on these matters and presented rebuttal 
testimony to the jury from its own clamages expert, The jury was free to judge the credibility of 
all of the experts and determine who had persuaded them when awarding damages. Kinetic 
Concepts, Inc. v. Smith & Nephew, Inc, 688 F.3d 1342, 1362 (Fed. Cir. 2012) (citation 
omitted). The Court concludes that Rembrandt's TI chip price analysis was appropriately tied to 
the facts of the case and supports the jury's verdict. 

Further, the Court does not find that Mr. VVeinstein failecl to properly apportion between the 
patented and unpatented features of the Bluetooth chips. Mr. Weinstein repeatedly explained 
how his method of apportionment accounted for non-infringing features. (2/10/2015 [*18] 
P.M. (Sealecl) Trial Tr,, Dkt. No, 294 at 12:12-14:25.) As noted in the Court's Order denying 
Defendants' Motion to Exclude, "it appears Defendants' primary dispute 1Nith Mr. Weinstein's 
report and testimony lies in the underlying technical analysis performed by Dr, Morrow when 
comparing the [TI] chips----i.e., whether the entire incremental cost difference of the two should 
be attributed solely to EDR, or if additional benefits should be discounted in the analysis." (Dkt 
~~o. 243 at 6.) Samsung did not move to exclude Dr. Morrov/s report during pre-trial, and it 
had (and exercised) the opportunity to thoroughly cross-examine both hirn and Dr. Jones at 
trial. The Court concludes that, contrary to Samsunq's arguments, Rembrandt adequately 
estimated the "portion of the value" of the Sluetooth chips "attributable to the patented 
technology." VimetX., Inc. v. Cisco Sy-s. Inc., 767 F.3d 1308, 1327 (Fed. Cir. 2014). 

Finally, the Court does not agree that Mr. Weinstein inappropriately inflated his damages 
calculations by using the incremental cost of incorporating EDR functionality to determine a 
reasonable rovalt·y' amount. Mr. Weinstein explained how he used the chip price comparison to 
isolate the value of the patented technology as well as how he accounted for price [*19] 
changes over time. (2/10/2015 P.M. (Sealed) Trial Tr., DkL No. 294 at 11:2-12:5.) The Court 
does not find that no reasonable _jury could have accepted his testimony that Samsunq would 
have agreed to this measure of value in a hypothetical negotiation. Avoiding the double 
negative, the Court finds that a reasonable jury (and in this case----this jury) could have 
reasonably accepted Mr. Weinstein's testimony that Samsung would have agreed to this 
measure of value in a hypothetical negotiation. See Ericsson, Inc. v. D-Lfnk Sys., Inc., 773 F.3cl 
1201, 1226 (Fed. Cir. 2014) ("When the accused infringing products have both patented and 
unpatented features, measuring this value requires a determination of the value added by such 
features, .. [t]he essential requirement is that the ultimate reasonable royalty award must be 
based on the incremental value that the patented invention adds to the end producL"). 

2. The Allocation Clause in the BlackBerry-Rembrandt Settlement Agreement 

Samsung also challenges the reliability of an allocation clause in the SlackBerry~Rembrandt 
Settlement Agreement that Mr. Weinstein used as eviclence to support his clamages analysis, 
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(Mot. at 7.) Under the BlackBerry-Rembrandt Agreement, BlackBerry agreed to pay Rembrandt 
a settlement amount for a lirnited license coverin9 the dama9es period prior to November 
12, [*20] 201.4, as well as for a five-year standstill period. (Td.) The Aweement includes a 
provision that allocates the payments Rembrandt received from BlackBerry into three different 
time periods: (1) sales prior to the date of the lawsuit durin9 the infringement period; (2) sales 
after the lawsuit was filed until the date of the settlement aweement; and (3) a future five-year 
standstill agreement. (2/10/2015 P.M. (Sealed) Trial Tr., Dkt, No. 294 at 1/:21-18:14.) 
Immediately following the allocation clause is the following sentence: "BlackBerry does not 
agree to an allocation of the payment." (Mot. at 7,) Notv,;ithstanding this sentence, Mr, 
VVeinstein evaluated the second time period in the allocation clause to derive an effective 
royalty rate from the BlackBerry-Rembrandt license that supported his ultimate damages 
conclusions in the present case. (Id. at 19:1-7, 20:20-23.) 

Sarnsung argues that the allocation provision "is not a reliable measure of the value of the 
patents-in-suit" because the Agreement states that BlackSerry did not agree to the provision. 
(Mot, at 7.) Samsung alleges that the per-unit royalty that Mr, Weinstein derived from the 
BlackBerry-Rembrandt Agreement was "an arbitrary [*21] number chosen by Rernbrandt for 
litigation purposes," (Id. at 8,) Samsung also contends that Mr. Weinstein provided no basis for 
considering only the second allocated time period in calculating the per-unit royalty and offered 
no rationale for convertinQ the Aqreement's lump sum payment into a running rO'y'alty. (Id. at 
9,) 

Rembrandt responds by arguing that "BlackBerry implicitly affirmed the allocation by paying the 
amount that was due using the stated allocation, including increasing the settlement amount 
consistently with the allocation each day that the negotiations continued." (Resp, at 1 L) 
Rembrandt notes that BlackBerry did not object to the inclusion of the allocation provision in 
the Agreement and states that BlackSerry only included the statement at issue to avoid 
implications in other litigation. (Id.) Further, Rembrandt asserts that the Blackberry-Rembrandt 
Aweement is the sole license specific to the patents-in-suit, therefore increasinQ its relevance 
to the current case. (Id. at 12.) At trial, Mr, Weinstein testified that he relied only upon the 
second allocated tirne period because BlackBerry had a live defense related to pre-litigation 
damaqes that would have impacted Rembrandt's ability to collect [*22] damaqes for that first 
allocated period, (2/10/2015 P,M, (Sealed) Trial Tr., Dkt, f\Jo. 294 at 20:25-21:5.) 

Havin9 considered the entire record, the Court disawees with Samsun~1- Althounh differences 
certainly exist in the structure of the BlackBerry-Rembrandt Agreement and Rembrandt's 
reasonable royalty damages model, the Court concludes that a reasonable basis for comparing 
the two frameworks exists and that Mr. Weinstein's analysis was relevant to the facts of this 
case . . See Lucent Techs,, 580 F,3d at 1330. 

At trial, Mr. Weinstein explained why he found the allocation provision in the BlackBerry
Rembrandt Agreement to be a reliable source of evidence and how he used that provision to 
derive a royalty rate supporting his independent darna9es calculations. (2/10/2015 P.M, 
(Sealed) Trial Tr,, Dkt. No, 294 at 19:11-21:5.) Samsung strongly disputed the reliability of the 
allocation provision through lengthy cross-examination, rebuttal expert testimony and the 
presentation of alternative license agreernents. The jury was entitled to weigh all of the 
evidence presented at trial and decide which evidence it found to be most relevant and credible. 
See F-Ynjan,, Inc. v. Secure Cornputing Corp., 626 F.3d 1197, 1212 (Fed, Cir. 2010) (citing i4i 
Ltd. P'ship, Inf'rastructures for Info. Inc. v, Microsoft Corp,, 598 F,3d 831, 856 (Fed. Cir, 
2010)), After such evaluation, the jury found for Rembrandt. The Court [*23] does not find 
that no reasonable jury could have reliecl upon Mr. \/Veinstein's per-unit royalty analysis derived 
frorn the BlackBerry-Rernbrandt A9reement, Where a jury is presented with two conflicting 
positions at trial and there is reasonable evidence and argument to support both positions, the 
fact that the jury ultimately sided with one party over the other cloes not support entry of 
JMOl., Such is the position in which Samsun9 finds itself in this case, 

3, The Jury's Damages Award 
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Samsung alleges that the jury simply "split the difference" between Rembrandt and Samsung's 
competing damages calculations to arrive at an "arbitrary" award, (Mot, at 10~1L) Samsung 
alleges that Mr. \/Veinstein provided the jury with no evidence or guidance in selecting an 
arnount within his proposed damages range and that the speed with which the jury returned its 
verdict implies that the jury rendered a quick compromise decision. 4 (Ici, at 11,) Samsung 
asserts that a reasonable jury could not have awarded damages exceeding the $500,000 
amount proposed by their damages expert, Dr, Stephen BeckeL (Id. at 12-13.) In response, 
Rembrandt argues that there is no indication that the jury applied an inappropriate method in 
arriving at a [*24] damages amount and that, in fact, it was reasonable for the jury to award 
damages within the range presented by Mr. Weinstein, (Resp. at 16 (quoting Versata Software, 
717 F.3d at 1268 ("While the jury awarded less than the $170 million calculated by SAP's 
expert, the jury is not bound to accept the maximum proffered award and may choose an 
intermediate rate.")),) Additionally, Rembrandt disputes the reliability of Dr. Becker's 
testimony, primarily because he "failed to consider the only license limited to the patents-in~ 
suit. , , ." (Jd, at 19-20,) 

Mr, Weinstein concluded that an appropriate damages amount 'Nould be betv,een $14,5 and 
$3L9 million. (2/10/2015 P.M, Trial Tr., DkL No. 293 at 139:10-14.) The jury ultimately 
awarded $15. 7 million in damages-a number near the low end of Rembrandt's request. As 
discussed above, the Court finds that substantial evidence supports the jury's verdict, Having 
considered all of the record evidence, the Court concludes that the jury reached a reasoned and 
supportable decision and declines to disturb the jury"s judqment. Consequently, Samsung's 
motion for judgment as a matter of law or, alternatively, a new trial [*25] as to damages 
based upon any of the above arguments should be denied. 

8, Samsung is Not Entitled to a New Trial 

In addition to the arguments discussed above, Samsun9 alternatively asserts that "the Court"s 
sua sponte actions and exclusion of evidence" warrant a new trial on damages. 

1, The BlackBerry-Rembrandt Agreement 

Sarnsung repeats its contentions that the allocation clause in the BlackBerry-Rembrandt 
Agreement is unreliable and that the Agreement itself is irrelevant to the facts of this case, 
(Mot, at 13,) Samsung further contends that the Court's ruling allowing introduction of the 
Agreement without the specific payment and allocation terms was "clearly erroneous." (Id,) 
Samsun9 arques that, without the dollar amounts, the Aqreement has no relevance. (lc1. at 1.4,) 
Samsung also claims that redacting the payment terms prejudiced its ability to cross-examine 
Mr. Weinstein because the amount of the lump-sum payment would have served as a check on 
the reasonableness of Rembrandt's requested damages amount, (Ici,) 

In response, Rembrandt reiterates that the BlackBerry-Rembrandt Agreement is the only 
license that specifically focuses on the patented technology at issue in this case and does not 
cover [*26] an entire portfolio. (Resp, at 20-21.) Rembrandt notes that the Court did not 
redact the payment terms sua sponte but instead did so in response to BlackBerry's motion 
"requesting to protect against disclosure of the payment amount and Rembrandt's allocation in 
the agreement," (Id. at 22.) Finally, Rembrandt argues that including the dollar amounts would 
have served no purpose but to prejudice Rembrandt bv unfairly anchorin9 the jury, (Td,) 

The Court finds that the most relevant aspect of the Black13erry-R.embrandt Agreement to the 
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present case is the Agreement's structure and not the amount that BlackBerry, a company in a 
significantly different situation than Samsung, paid to license the patented technology for a 
limited time period. Moreover, the Court does not find that its ruling on this matter prejudiced 
Samsung's ability to cross-examine Mr. \/Veinstein, Mr, Weinstein's testimony relied on the 
Agreement's structure to calculate a royalty amount, and his damages conclusions did not 
depend upon the total amount paid by BlackBerry, Thus, the Court concludes that admitting the 
BlackBerry-Rembranclt Agreement with the specific dollar amounts redacted does not warrant a 
new trial on damages. 

2, The [*27] Zhone-Rembrandt Agreement 

The 2007 Patent-Sale Agreement between Zhone and Summit, a Rembrandt entity, covers a 
74-patent sale that included the '580 Patent and the '228 Patent ("Zhone-R.embrandt 
Agreement"), (MoL at 15,) The Court admitted the Zhone-Rembrandt Agreement but excluded 
a provision within it that allocated the payment amount "pro-rata among all Assigned 
Patents." (id.) Samsung argues that it was prejudicial error for the Court to exclude this 
provision because it was "probative evidence about the value of the patents-in-suit" that 
Samsung would have relied on "to establish the value of a license to those patents," (Id. at 15-
16.) ln response, Rembrandt contends that the allocation clause was not probative of the value 
of the patents-in-suit because Rembrandt's corporate representative testified that no valuation 
was done when the patents were purchased, and "the allocation was made only to ensure 
consistent reporting to the IRS for purposes such as reporting capital gains." (Resp. at 23.) 
Additionally, Rembrandt arques that "mere patent countin9 and dividinq" to come up with a 
purported value for each patent is highly improper and the Court correctly avoided such 
impropriety by excluding such provision. [*28] (id.) 

As discussed at the pre-trial hearing on this matter, Rembrandt related testimony from its 
corporate representative that the allocation clause was included solely for business purposes. 
(1/20/2015 Tr., DkL ['Jo. 225 at 65:25-66:5.) Samsung did not persuade the Court then, and 
does not persuade the Court no'N, that the allocation clause was included as a legitimate 
valuation of all 74 patents rather than merely for business purposes; such purposes being far 
removed from a proper hypothetical negotiation. Accordingly, the Court holds that a new trial is 
not warranted based on exclusion of the allocation clause in the Zhone-Rembrandt Agreement. 

3, The BlackBerry-Bandspeed Agreement 

The BlackBerry-Bandspeed Agreement is a 2013 license agreement betvveen BlackBerry and 
Bandspeed that licensed two patents covering another Bluetooth feature. (2/2/2015 Tr., Dkt. 
~~o. 259 at 67, 74,) Samsung argues that the Court's exclusion of such agreement 'Nas 
erroneous because it would have provided another relevant data point for the jury to consider 
in determining a damages amount. (Mot, at 1.6,) Samsun9 also asserts that the aqreement was 
timely produced, (Id, at 17.) Rembrandt disputes the relevance of the agreement [*29] 
because it covers different Bluetooth technology, and neither of the parties to the agreement is 
a party in the current case. (Resp, at 24-25.) Rembrandt further contends that Samsung 
produced the BlackBerry-Bandspeed Agreement "well beyond the discovery deaclline," and it 
was not considered in Samsung's expert report. (Id. at 25.) 

The Court finds that the BlackBerry-Bandspeed Agreement was not timely produced, (2/2/2015 
Tr., Dkt. No. 259 at 74:21-25, 76:17-77:13.) Moreover, the Court is not persuaded as to its 
relevance, To have admitted it would have openly invited Samsung's expert to opine on matters 
outside his reports, Thus, the Court concludes that it was not erroneous to exclude the 
BlackBerry-Bandspeed Agreement and declines to grant a new trial on this basis. 

4. The Jury Verdict Form 

Finally, Samsung argues that it was unfair for the Court to sua sponte add the phrase "up to 
the time of trial" to Question Three of the verdict form. (Mot, at 18,) Samsung contends that 
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the jury could have interpreted the phrase to mean that "Rembranclt's running royalty was the 
only forrn of clamages that the Court deemed proper." (Id, at 19,) The Court clisagrees, Leaving 
out "up to the time of trial" on Question Three [*30] of the verdict form would have created 
substantial juror confusion, as the jury would have had no temporal parameter to guide its 
damages determinations, f"'loreover, the Court specifically instructed the jury: "You may award 
a fully-paid, lump~sum royalty for the time period of the infringement," (2/13/2015 /\,M, Trial 
Tr., Dkt. No. 300 at 36: 14-15,) Therefore, the Court concludes that Samsung is not entitled to 
a new trial based on the verdict form, 

VL CONCLUSION 

For the reasons set forth above, the Court finds that the jury's verdict 'Nith regard to damages 
should not be disturbed. The jury's verdict in this respect is supported by substantial evidence 
and should stand, Further, the Court finds that Samsung is not entitled to a new trial on 
damages. Accordingly, Samsung's Rule 50(b) Renewed Motion for Judgment as a Matter of Lav,,, 
and/or Rule 59(a) Motion for New Trial on Damages Issues (Dkt. No. 328) is DENIED. 

So ORDERED and SIGNED this 29th day of JamJiU'Y; 2016, 

/s/ Rodney Gilstrap 

RODNEY GILSTRAP 

UNITED STATES DISTRICT JUDGE 
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For Research In Motion Corporation, Defendant: Richard S J Hung, LEAD ATTORNEY, James 
Ryan Gilfoil, Lucia Elena Ballard, Morrison & Foerster LLP San Francisco, San Francisco, CA; 
Vincent J Belusko, LEAD /\TTORNEY, Jared W Miller, Morrison & Foerster l.l.P - Los Anqeles, Los 
Angeles, CA; Edgar Leon Carter, John Steven Torkelson, Carter Scholer Arnett Hamada & 
Mockler PLLC, Dallas, TX. 
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for Research in Motion Ltd, Defendant: Richard SJ Hung, U:AD ATTORNEY, James Ryan Gilfoil, 
Morrison & Foerster LLP San Francisco, San Francisco, CA; Vincent J Belusko, LEAD ATTORNEY, 
Jared W Miller, Morrison & Foerster Ll.P - Los Angeles, Los Angeles, CA; Edgar Leon Carter, 
John Steven Torkelson, Carter Scholer Arnett Hamada & Mockler PLLC, Dallas, TX. 

For Research in [*3] Motion l..td, Counter Claimant: Richard S J Hung, LEAD ATTORNEY, James 
Ryan Gilfoil, Lucia Elena Ballarcl, Morrison & Foerster LLP San Francisco, San Francisco, CA; 
Vincent J Belusko, LEAD ATTORNEY, Jared W Miller, Morrison fi Foerster LLP - Los Angeles, Los 
Angeles, CA; John Steven Torkelson, Carter Scholer Arnett Hamacla @J. Mockler PLLC, Dallas, TX, 

For Research In Motion Corporation, Research in Motion Ltd, Counter Claimants: Richard S J 
Hung, LEAD ATTORJ~EY, James Ryan Gilfoil, Morrison & Foerster LLP San Francisco, San 
Francisco, CA; Vincent J Belusko, LEAD ATTORNEY, Jarecl W Miller, Morrison & Foerster LLP -
Los Angeles, Los Angeles, CA; Eric C Pai, Morrison & Foerster - Palo Alto, Palo Alto, CA; John 
Steven Torkelson, Carter Scholer Arnett Hamada & Mockler PLLC, Dallas, TX, 

For Rembrandt VVireless Technologies LP, Counter Defendant: Amir l·L Alavi, Ahmad Zavitsanos 
& Anaipakos - Houston, Houston, TX; Brian Ervin Simmons, Demetrios Anaipakos, Ahmad, 
Zavitsanos, Anaipakos, Alavi & Mensing P,C, Houston, TX; Claire Abernathy Henry, Jack Wesley 
Hill, Thomas John Ward, Jr, Ward & Smith Law Firm, l.on~1view, TX; Eric James Enger, Michael F 
Heim, Miranda Yan Jones, Heim, Payne & Chorush, LLP-Houston, [*4] Houston, TX; Robert 
Allan Bullwinkel, Heim Payne Chorush, LLP, Houston, TX. 

For Rembrandt VVireless Technologies LP, Counter Defendant: Demetrios Anaipakos, LEAD 
ATTORNEY, Ahmacl, Zavitsanos, Anaipakos, Alavi & Mensing P,C,, Houston, TX; Alden Harris, 
Blaine /\ndrew Larson, Eric James Enger, Michael F Heim, Miranda Yan Jones, Heim, Pa-y'ne & 
Chorush, LLP-Houston, Houston, TX; Amir H, Alavi, Ahmad Zavitsanos & Anaipakos - Houston, 
Houston, TX; Brian Ervin Simmons, f<yril Vladimir Talanov, Ahmad, Zavitsanos, Anaipakos, Alavi 
& Mensin~1 P.C, Houston, TX; Robert Allan Bullwinkel, Heim Payne Chorush, LI..P, Houston, TX; 
Thomas John Warcl, Jr, Ward & Smith Lav,; Firm, Longview, TX, 

For Samsung Austin Semiconductor U.C, Samsung Electronics Co LTD, Samsung Electronics 
America Inc, Sansung Telecommunications America LLC, Counter Claimants: Jeffrey Kirk 
Sherwood, LEAD ATTORNE'r', Venable LLP, VVashington, DC; Daniel G Cardy, Dickstein Shapiro, 
LLP-DC, Washington, DC; Gerard /\ Haddad, PRO HAC VJCE, Dickstein Shapiro Ll.P - New York, 
New York, NY; Michael Charles Smith, Siebman Burg Phillips & Smith, LLP-Marshall, Marshall, 
TX. 

JUDGES: ROYS. PAYNE, UNITED STATES MAGISTRATE JUDGE. 

OPINION BY: ROYS, PAYNE 

OPINION 

ORDER DENYING MOTION TO STAY [*S] PENDING INTER PARTES REVIEW 

Before the Court is Defendants' Motion to Stay Pending Inter Partes Review (Dkt. No, 112, 
"Motion to Stay"), 

BACKGROUND AND PROCEDURAL HISTORY 

Plaintiff Rembrandt Wireless Technologies, I..P ("Rembrandt") is the assi~1nee and owner of 
United States Patent No, 8,023,580 ("the '580 Patent") and United States Patent No, 
Sf"l,57,228 ("the '228 Patent") (collectively, "the Patents-in-Suit"), (Dkt. No. 84 at i 2, "Third 
Amended Complaint"), Jn its Third Amended Complaint, Rembrandt accused Defendants, inter 
afia, of infringement of the Patents-in-Suit, (Id, at i~ 14, 21.) 
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Throughout the course of this litigation, Defendants filed various petitions for Inter Panes 
Review ("IPR") of both the '580 Patent and the '228 Patent. See, e,g., (Dkt, No. 208) (citing a 
total of six lPR petitions against the '580 Patent and six IPR petitions against the '228 Patent), 
In September 2014, the United States Patent and Trademark Office ("USPTO") declined to 
institute IPR proceedings aqainst claims 2, 19, 23, 29, 41, 52, and 59 of the '580 Patent. (.rd. at 
1-3.) ln December 2014, the USPTO declined to institute lPR proceedings against claim 21 of 
the '228 Patent. (Id.) Plaintiff represents it intends to limit its infringement allegations to only 
those non-instituted claims (i,e., claims 2, 19, 23, 29, 41, 52, and 59 of the '580 Patent and 
claim 21 of the '228 Patent) (collectively, "non-instituted [*6] claims"), See, e.g., (Hr'g Tr, at 
23:24----24: 11, Dkt. No. 225) ("MR. HEIM [counsel for Rembrandt] , .. the only claims that are 
going to be asserted at trial in this case are claims for 'Nhich the PTAB has denied instituting an 
IPR"); lndeed, the parties appear to be in agreement on this point, (Id. at 21: 11-1 /) 

Your Honor, Jeff Sherv,ood for Samsun9, Just very briefly. The court is correct that 
the PTAB has not instituted trial with respect to all of the claims; and, in fact, we 
got an e-mail last night, I guess, from the plaintiff saying that it has reduced the 
scope of its claims to just those that are not instituted for trial with the PT/\B. 

Although Defendants have recently filed nevv petitions for IPR proceedings on the non-instituted 
claims, on January 28, 2015, the USPTO denied institution as to the non-instituted claims of the 
'580 Patent and has yet to institute any proceedings on claim 21 of the '228 Patent. (Dkt. f\Jo. 
240); see also (Dkt. No, 208 at 1-2) (expecting to file an IPR in January 2015 on the non
instituted claim of the '228 Patent), Trial of this case is set for February 9, 2015, 

APPLICABLE LAW 

The district court has the inherent power to control its own docket, includinq the power to stay 
proceedings, Clinton v, Jones, 520 U,S, 681, 706, 117 S, Ct. 1636, 137 L. Ed, 2d 945 
(1997) [*7] ("The District Court has broad discretion to stay proceedings as an incident to its 
power to control its own docket."). How to best manaqe the court's docket "calls for the 
exercise of judgment, which must weigh competing interests and maintain an even balance," 
Landis v. N, Am, Co., 299 LLS, 248, 254-55, 5/ S, Ct, 163, 81 L Eel, 153 (1936). ln deciding 
whether to stay litigation pending patent reexamination and inter partes review, courts usually 
consider three factors: (1) whether a stay will unduly prejudice or present a clear tactical 
disadvantage to the nonmoving party; (2) whether a stay will simplify the issues in question 
and trial of the case; and (3) whether discovery is complete and whether a trial date has been 
set, 

ANALYSIS 

I. Issue Simplification 

Defendants argue that "the IPRs will address the validity of all asserted claims of the patents
in~suit." (Mot. at 6.) Defendants continue, "[cJonsidering the current status and likely 
disposition of each USPTO proceed inn for the patents in suit, there is strong possibility that 
nearly all of Rembrandt's infringement allegations will be moot. (Id, at/.) The Court observes 
that the simplification offered by Defendants is not likely based on the recent denials of IPR 
institutions, See supra at 2 (indicating the only potential outstanding petition for IPR as against 
claim 21 of the '228 Patent), Additionally, Defendants argue [*8] that by granting a stay, the 
parties can avoid a race to the Federal Circuit to obtain the first appellate decision and that 
"once the USPTO enters a final written decision in those IPRs under 35 U.S,C, § 318(a), 
Samsung will be estoppecl from asserting, in this litigation, any invalidity ground it raised or 
reasonably could have raised in the IPR petitions." (Id. at 7----8.) 

Given the unique posture of this case in light of the various facts described above (e.g., Plaintiff 
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limiting the claims to the non-instituted claims, and Defendants' newly filed petition and its 
subsequent denial of institution), the Court finds that the likelihood of issue simplification in this 
case is not sufficiently persuasive to weigh in favor of a stay. 

IL Prejudice or Tactical Disadvantage 

With respect to the second prong of the stay analysis, Defendants first argue that Rembrandt 
will not be subjected to undue prejudice or tactical disadvantage if the Court stays this litigation 
because although the grant of a stay would delay Rembrandt's ability to obtain the relief it 
seeks, "any delay from staying the case will only be for a limited amount of time," (Mot. at 
8----9,) However, the Court notes the statute accords the USPTO up to six months [*9] to 
decide whether or not to institute an IPR proceeding and an additional twelve months to 
complete the IPR process, 35 U.S.C § 311 et seq, By contrast, Rembrandt is entitled to its trial 
on the merits in February 2015. Granting a stay in light any remaining IPR petitions would 
unduly prejudice Rembrandt and present it with a clear tactical disadvantage under these facts. 

Defendants also argue that "Rernbrandt is a non-practicing entity in the business of licensing its 
patents and is not a competitor in the marketplace with Samsung," (Mot. at 8.) However, the 
mere fact that Rembrandt is not currently practicing the patents does not mean that, as a 
matter of law, it is not prejudiced by a substantial delay of an imminent trial date. Accordinqly, 
taken as a whole, this factor v,;eighs against a stay. 

III, Discovery and Trial Date 

Any remaining outstanding petitions that could potentially implicate any of the presently 
asserted claims were filed, or are expected to be filed, in January 2015, (Dkt. r~o. 208 at 1.-2.) 
Therefore, these filings have, or 'Nill have, occurred 'Nell after discovery had closed (Dkt. No. 
64), claims construction had completed (id,), and merely a few weeks from the February 9, 
2015 trial [*10] date, (Dkt. r~o. 1.64.) The advanced sta~1e of this case v,eiqhs heavily against 
a stay. 

CONCLUSION 

Defendants have failed to show that a stay is appropriate. Accordingly, Defendants' Motion to 
Stay Pendin9 Inter Partes Review (Dkt. r~o. 11.2) is DENIED, 

SIGNED this 29th day of Januaryf 2015. 

/s/ Roy S. Payne 

ROYS. P/WNE 

UNITED STATES fvJAGISTRATE JUDGE 

Source: Combined Source Set 3 - Patent Cases from Federal Courts 
Terrr1s: 8457228 OR 8,457,228 (SUQQeSt Terms for· My Search) 

View: Full 
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2014 U.S. Dist. LEXIS 93645, * 

REMBRANDT VVlRELESS TECHI\JOLOGlES, LP, v. SAMSUNG ELECTRONICS co., LTD,, et al. 

CASE f\JO. 2: 13-CV-213-JRG-RSP 

ur~ITED STATES DISTRICT COURT FOR THE E/\STERN DISTRICT OF TEXAS, MARSHALi .. 
DIVISION 

201.4 U.S. Dist. LEXIS 93645 

July 10, 201.4, Decided 
July 10, 2014, Filed 

SUBSEQUENT HISTORY: Motion denied by Rembrandt Wireless Techs., I..P v. Samsung flees. 
Co., 2015 U.S, Dist. LEXIS 54755 (E.D, Tex,, Jan, 23, 2015) 
Stay denied by Rernbrandt Wireless Techs., LP v. Samsung Elecs. Co., 2015 U.S. Dist. LEXIS 
20303 (E.D. Tex., Jan. 29, 2015) 
Motion denied by Rembrandt VVireless Techs,, LP v, Samsung Elecs, Co., 2015 U.S. Dist, LEXIS 
20305 (E.D. Tex., Jan. 29, 2015) 
Motion denied by, Motion wanted by Rembrandt Wireless Techs., LP v. Samsung Elecs. Co., 
2015 U.S, Dist. LEXIS 20306 (E.D, Tex,, Jan, 30, 2015) 
Magistrate's recommendation at Rembrandt VVireless Techs. v. Samsung Elecs. Co., 2015 U.S. 
Dist. LEXIS 1.9900 (E.D. Tex., Feb. 5, 2015) 
Objection overruled by, Motion denied by Rembrandt Wireless Techs,, LP v, Samsung Elecs, Co, 
Ltd., 2015 U.S. Dist. LEXIS 14193 (E.D. Tex., Feb. 6, 2015) 
Motion denied by Rembrandt Wireless Techs., I..P v. Samsung flees. Co., 2015 U.S. Dist. LEXIS 
19904 (E.D, Tex,, Feb. 9, 2015) 
Motion denied by, Motion for new trial denied by Rembrandt Wireless Techs., LP v. Samsung 
flees. Co., Ltd., 201.6 U.S. Dist. I..EXIS 10590 (E.D. Tex., Jan. 29, 2016) 
Motion denied by, Motion for new trial denied by Rembrandt Wireless Techs,, LP v, Samsung 
Elecs. Co., 2016 U.S. Dist. LEXIS 18797 (E.D. Tex., Feb. 17, 2016) 

CORE TERMS: modulation, signal, sequence, trib, transmission, transceiver, specification, 
training, invention, patentee, disputed, trailing, network, payload, proposed constructions, 
patent's, dictionary, modem, embodiment, session, slave, patents-in-suit, transmitted, 
configured, destination, tributary, carrier, crystals, frequency, amplitude 

COUNSEL: [*1] Paul Michel, Mediator, Prose, Alexandria, VA, 

David Keyzer, Technical Advisor, Pro se, El Dorado Hills, CA. 

For Rembrandt VVireless Technologies LP, Plaintiff: Demetrios Anaipakos, LEAD ATTORNEY, 
Brian Ervin Simmons, Kyril Vladimir Talanov, Ahmad, Zavitsanos, Anaipakos, Alavi & Mensin9 
P,C:., Houston, TX; Alden Harris, PRO HAC VICE, Blaine Andrew Larson, Eric James Enger, 
Michael F Heim, Robert Allan Bullwinkel, Miranda Yan Jones, Heim, Payne & Chorush, LLP~ 
Houston, Houston, TX; /\mir H. /\lavi, Ahmad Zavitsanos & Anaipakos ~ Houston, Houston, TX; 
Claire Abernathy Henry, Jack Wesley Hill, Thomas John Ward , Jr, Ward @J. Smith Law Firm, 
Longview, TX. 

For Samsung Electronics Co LTD, Samsung Electronics America Inc, Sansung 
Telecommunications America LLC, Samsung Austin Semiconductor LLC, Defendants: Jeffrey 
Kirk Sherwood, LEAD /\TTORNEY, Daniel G Cardy, Frank C Cimino , Jr, Dickstein Shapiro, U.P~ 
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DC, \Nashington, DC; Gerarcl A Hacldad, PRO HAC VlCE, Jennifer BianRosa, Dickstein Shapiro 
LLP - r~evv York, New York, N'r'; !"1ichael Charles Smith, Siebman Burg Phillips & Srnith, LLP
Marshall, Marshall, TX, 

For Research In Motion Corporation, Research in Motion Ltd, Defendants, Counter Claimants: 
Richard 5 [*2] J Hung, LEAD /\TTORr~EY, Morrison & Foerster 1..1..P San Francisco, San 
Francisco, CA; Vincent J Belusko, LEAD ATTORNEY, Jarecl W Miller, Morrison & Foerster LLP -
Los Angeles, Los Angeles, CA; Edgar Leon Carter, John Steven Torkelson, Carter Scholer Arnett 
Hamada & Mockler PLLC, Dallas, TX; James Ryan Gilfoil, Morrison & Foerster LLP - San 
Francisco, San Francisco, CA, 

For Research in Motion Ltd, Research In Motion Corporation, Counter Claimants: Richard S J 
Hung, LEAD ATTORNEY, Morrison & Foerster LLP San Francisco, San Francisco, CA; Vincent J 
Belusko, LEAD ATTORNE'r', Jared \N Miller, Morrison 8, Foerster LLP - Los Angeles, Los Angeles, 
CA; James Ryan Gilfoil, Morrison @J. Foerster LLP - San Francisco, San Francisco, CA; John 
Steven Torkelson, Carter Scholer Arnett Hamacla & Mockler PLLC, Dallas, TX, 

For Rembrandt Wireless Technologies LP, Counter Defendant: Amir H. Alavi, Ahmad Zavitsanos 
& Anaipakos - Houston, Houston, TX; Brian Ervin Simmons, Ahmad, Zavitsanos, Anaipakos, 
Alavi & Mensing P.C., Houston, TX; Claire Abernathy Henry, Jack Wesley Hill, Thomas John 
Ward , Jr, Ward & Smith Law Firm, Longview, TX; Eric James Enger, Michael F Heim, Robert 
Allan Bullwinkel, Miranda Yan Jones, Heim, Payne [*3] & Chorush, LLP-Houston, Houston, TX, 

For Samsung Electronics America Inc, Samsung Electronics Co LTD, Sansung 
Telecommunications America LLC, Samsung Austin Semiconductor LLC, Counter Claimants: 
Jeffrey Kirk Sherwood, LEAD ATTORNEY, Daniel G Cardy, Frank C Cimino , Jr, Dickstein 
Shapiro, LLP- DC, Washington, DC; Gerard A Haddad, PRO HAC VICE, Dickstein Shapiro LLP -
New York, New York, NY; Michael Charles Smith, Siebman Burg Phillips & Smith, LLP-Marshall, 
Marshall, TX. 

For Rembrandt Wireless Technologies LP, Counter Defendant: Demetrios Anaipakos, LEAD 
ATTORNEY, Brian Ervin Simmons, K·y-ril Vladimir Talanov, Ahmad, Zavitsanos, Anaipakos, /\lavi 
& Mensing P,C., Houston, TX; Alden Harris, PRO HAC VICE, Blaine Andrew Larson, Eric James 
Enger, Michael F Heirn, Robert Allan Bullwinkel, Miranda Yan Jones, Heim, Payne & Chorush, 
1..1..P-Houston, Houston, TX; Claire Abernathy Henry, Jack Wesley Hill, Thomas John Ward , Jr, 
Ward & Smith Law Finn, Longvievv, TX. 

JUDGES: ROYS, PAYNE, UNITED ST/\TES MAGISTR/\TE JUDGE. 

OPINION BY: ROYS, PAYNE 

OPINION 

CLAIM CONSTRUCTION MEMORANDUM AND ORDER 

On May 30, 2014, the Court held a hearing to determine the proper construction of the disputed 
claim terms in United States Patents No, 8,023,580 and [*4] 8s457r228, After considering 
the arguments made by the parties at the hearing and in the parties' claim construction briefing 
(Dkt. Nos. 97, 102, and 103),1 the Court issues this Claim Construction Memorandum and 
Order, 

1 Citations to documents (such as the parties' briefs and exhibits) in this Claim Construction 
Memorandum and Order refer to the page nurnbers of the original documents rather than 
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the page numbers assignee! by the Court's electronic docket unless otherwise inclicated, 
Defendants are Samsung Electronics Co., Ltd,, Samsung Electronics Arnerica, Inc, Samsung 
Telecommunications /\merica, 1..1..C, Samsung Austin Semiconductor, l..l.C (collectively 
referred to as "Samsung"), Blackberry Corp., and Blackberry Ltd, (collectively referred to as 
"Blackberry"; formerly known as Research In !"1otion Corp, and Research In Motion Ltd., 
respectively) (all collectively referred to as "Defendants"). 

Table of Contents 
BACKGROUND 

LEGAL PRINCIPLES 

CONSTRUCTION OF DISPUTED TERMS 

A. "first modulation method" and "second modulation [methodr 
B, "modulation method [] of a different type" and "different types of modulation methods" 
C "communication[s] device," "device that transmits," and "logic configurecl to transmit" 
D. "training signal" and "trailing signal" 
E, "signal level compensation" 
f. "a first portion of the first communication indicating that the second modulation method 
•Nill be used for modulating the payload data in the payload portion of the first 
communication" 
CONCLUSION 

BACKGROUND 

Plaintiff [*5] brings suit alleging infringement of Unitecl States Patents No, 8,023,580 ("the 
'580 Patent") and 8;457,228 ("the "228 Patent") (collectively, the "patents-in-suit"), 

The patents-in-suit are both titled "System and Method of Communication Using At Least Two 
Modulation Methods." The '580 Patent issued on September 20, 2011, and bears a filinq date of 
August 19, 2009. The '228 Patent issued on June 4, 2013, and bears a filing date of August 4, 
201L The '228 Patent is a continuation of the '580 Patent. Both patents-in-suit bear an earliest 
priority date of December 5, 1.997. 

In general, the patents-in-suit relate to modulation methods for comrnunications. Plaintiff 
ar~wes that the patents~in~suit relate to the well-known "Bluetooth" wireless communication 
standards, See Dkt, f\Jo. 97 at 1. The Abstract of the '580 Patent is representative and states: 

A device may be capable of communicating using at least two type types [sic] of 
modulation methods. The device may include a transceiver capable of acting as a 
master according to a master/slave relationship in which communication from a 
slave to a master occurs in response to communication from the master to the 
slave. The master transceiver may [*6] send transmissions discrete transmissions 
[sic] structured with a first portion and a payload portion. Information in the first 
portion may be modulated according to a first modulation method and indicate an 
impending change to a second modulation method, which is used for transmitting 
the payload portion, The cliscrete transmissions may be addressed for an intencled 
destination of the payload portion. 

LEGAL PRINCIPLES 

"It is a 'bedrock principle' of patent law that 'the claims of a patent define the invention to 
v,hich the patentee is entitled the riqht to exclude.'" Phi!Jips v. AWH Corp., 41.5 F.Jd 1.303, 131.2 
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(Fed. Cir. 2005) (en bane) (quoting Innova/Pure Water Inc. v. Safari Water Filtration Sys., Inc., 
381 F.3d 1111, 1115 (Fed. Cir. 2004)), To determine the meaning of the claims, courts start by 
considerin9 the intrinsic evidence, See id. at 1313; see also CR. BarcJ, Inc. v, U.S. Surgical 
Corp., 388 f.3d 858, 861 (fed. Cir. 2004); Beil Ati. Network Servs.,, Inc. v. Covad Commc'ns 
Group, Inc., 262 F.Jd 1258, 1267 (Fed. Cir. 2001). The intrinsic evidence includes the claims 
themselves, the specification, and the prosecution history. See PhWips, 415 F.3d at 1314; CJ?. 
Bard, 388 f,3d at 861. [*7] Courts give claim terms their ordinary and accustomed meaning 
as understood by one of ordinary skill in the art at the time of the invention in the context of 
the entire patent. Phillips, 415 F,3d at 1312-13; accord A/Joe, Inc. v, ITC, 342 F,3d 1361, 1368 
(feel, Cir. 2003). 

The claims themselves provide substantial guidance in determining the meaning of particular 
claim terms, Philiips, 415 F.3d at 1314. First, a term's context in the asserted claim can be very 
instructive. Id. Other asserted or unasserted claims can aid in determining the claim's meaning 
because claim terms are typically used consistently throughout the patent, Ici, Differences 
among the claim terms can also assist in understanding a term's meaning, Id. for example, 
vvhen a dependent claim adds a limitation to an independent claim, it is presurned that the 
independent claim does not include the limitation, Id, at 1314-15, 

"[CJlaims 'must be read in view of the specification, of which they are a part."' Id. at 1315 
(quoting Markman v, ~Vestvievv Instruments1 Inc., 52 F.3d 967, 979 (Fed, Cir. 1995) (en 
bane)). "[T]he specification 'is always highly relevant to the claim construction analysis. 
Usually, it is dispositive; [*8] it is the sinqle best 9uide to the meaninq of a disputed term."' 
Phii!ips, 415 F,3d at 1315 (quoting Vitronics Corp, v, Conceptronic, Inc., 90 F.3d 1576, 1582 
(Fed. Cir. 1996)); accord Teleflex, Inc. v, Ficosa N, Am, Corp., 299 f.3d 1313, 1325 (fed. Cir. 
2.002), This is true because a patentee ma-y' define his own terms, qive a claim term a different 
meaning than the term would otherwise possess, or disclaim or disavovif claim scope, Phillips, 
415 f,3d at 1316, ln these situations, the inventor's lexicography governs. Id. The specification 
may also resolve the meanin9 of ambiguous claim terms "where the ordinary and accustomed 
meaning of the words used in the claims lack sufficient clarity to permit the scope of the claim 
to be ascertained from the words alone," Teleflex, 299 F.3d at 1325. But, "[a]lthough the 
specification may aid the court in interpreting the meanin9 of disputed claim lanqua~1e, 
particular embodiments and examples appearing in the specification will not generally be read 
into the claims." Cornark Commons. v. Harris Corp,, 156 F.3d 1182, 1187 (Fed. Cir. 1998) 
(quotinQ Constant v, Advanced P.•1icro-Devices, Inc, 848 F.2d 1.560, 1571 (Fed. Cir. 1.988)); 
accord Phi!fips, 415 F.3d at 1323, 

The [*9] prosecution history is another tool to supply the proper context for claim construction 
because a patent applicant may also clefine a term in prosecuting the patent. f-!orne 
Diagnostics, Inc, v. Lifescan, Inc, 381 F.3d 1352, 1356 (Fed. Cir. 2004) ("As in the case of the 
specification, a patent applicant may define a term in prosecutinq a patent."), "f_T.]he 
prosecution history (or file wrapper) limits the interpretation of claims so as to exclude any 
interpretation that may have been disclaimed or disavowed during prosecution in order to 
obtain claim allowance." Standard Oil Co. v. Am. Cyanamid Co., 774 F.2.d 448, 452 (Fed. Cir. 
1985), 

Althounh extrinsic evidence can be useful, it is "less siqnificant than the intrinsic record in 
determining the legally operative meaning of claim language." Phillips, 415 F,Jd at 1317 
(citations and internal quotation marks ornitted). Technical dictionaries and treatises may help a 
court understand the underlying technology and the manner in which one skilled in the art 
might use claim terms, but technical dictionaries and treatises may provide definitions that are 
too broad or may not be indicative of how the term is used in the patent. Id. at 1318. Similarly, 
[*10] expert testimony may aid a court in understanding the underlying technology and 

determining the particular meaning of a term in the pertinent fielcl, but an expert's conclusory, 
unsupported assertions as to a term's definition are entirely unhelpful to a court. Id. Generally, 
extrinsic evidence is "less reliable than the patent and its prosecution history in determining 
how to read claim terms." id. 
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