
position of the Office as to unpatentability before the action 1s made final") and content 

requirements ("a rebuttal of any arguments raised in the patent owner's response") on final 

Office action in ex parte reexamination that are not set forth in 37 C.F.R. § 1. I 13 and that are not 

required in initial examination under MPEP § 706.07 due to the substantial differences between 

initial examination and ex parte reexamination (described in MPEP § 2271). 

Because the CRU's Decision did not consider the requirements set forth in MPEP § 2271, 

the CRU's Decision incorrectly concluded that "[i]n making an action final, the examiner is not 

required to respond to every argument made by Patent Owner." Decision at 4. Similarly, as 

evidenced by the Examiner's reliance on MPEP § 706.07 in the Advisory Action, the Examiner 

failed to consider the requirements of MPEP § 2271 in preparing the Final Office Action. MPEP 

§ 2271 requires that the final Office action "include a rebuttal of any arguments raised in the 

patent owner's response." As noted in the Initial Petition, numerous arguments presented by 

Rembrandt were not addressed in the Final Office Action. See, e.g., Initial Petition at 6-10. 

Accordingly, due to the failure of the CRU's Decision to apply the requirements of MPEP 

§ 2271, which directly resulted in at least the above described errors, the Initial Petition must be 

reconsidered, and the Final Office Action must be vacated or rendered non-final. 

The CRU's Decision Confirms that the Final Office Action Set Forth a New Ground of 
Rejection 

In the CRU's Decision, the CRU Director argues that no new grounds of rejection were 

set forth in the Final Office Action: 

Keeping in mind that the ultimate criterion of whether a 
rejection is considered 'new' is whether the appellant had fair 
opportunity to react to the thrust of the rejection, Patent Owner 
indeed had such an opportunity to respond here. Upon receipt of 
the initial rejection, Patent Owner had notice that it had to show 
that the art of record, namely Y amano, does not teach, or 
teaches away from, a destination address. 
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Decision at 4 (emphasis added). 

This is, in fact, the very point Rembrandt made in the Initial Petition. Rembrandt was on 

notice that the Office was relying on Yamana as allegedly teaching the destination address of 

claims 2 and 59. In the Non-Final Office Action, the Examiner conceded that "Snell does not 

expressly teach wherein at least one group of transmission sequences is addressed for an 

intended destination of the payload" and, therefore, asserted that "Yamana discloses transmitting 

a group of transmission sequences or messages, including a preamble and main body, and that 

the preamble includes a destination address 'for an intended destination of the payload portion.'" 

Non-Final Office Action at 14, 16-17; see also Initial Petition at 13. Accordingly, Rembrandt 

agrees with the CRU Director that after the Non-Final Office Action Rembrandt was on notice 

that it needed to address the deficiencies in the Yamana reference with regard to the recited 

destination address. The problem with the Final Office Action is that the Examiner relied on,for 

the first time, Snell as teaching the destination address: 

Snell teaches that the transceiver is for use in a WLAN 
( col. 4, lines 41- 4 7). It is known in the art that a packet has a 
destination address in WLAN and it is so well known that Snell 
does not even mention it. . . . Snell inherently teaches it. 

Final Office Action at 42 (emphasis added). 

In other words, between the Non-Final Office Action and the Final Office Action, the 

Examiner altered the obviousness grounds of rejection - in the Non-Final Office Action, 

Yamana was relied on to the "destination address," while in the Final Office Action, Snell is also 

relied on to teach the "destination address." As noted in the CRU's Decision, "Patent Owner had 

notice that it had to show that the art of record, namely Yamana, does not teach, or teaches away 

from, a destination address." But prior to the Final Office Action, Rembrandt had no notice that 
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Snell was being relied on to teach the destination address. 1 The Examiner's reliance on Snell for 

the first time in the Final Office Action runs contrary to MPEP § 2271, which requires that the 

Examiner "twice provide the patent owner with such information and references as may be 

useful in defining the position of the Office as to unpatentability before the action is made final." 

(emphasis added). 

Furthermore, when the Examiner presents a new rejection based on inherency, as is the 

case, here, the new inherency arguments should be set forth as a new ground of rejection. See, 

e.g., Application of Echerd, 471 F.2d 632, 635 (C.C.P.A. 1973) ("Under such circumstances, 

appellants should have been accorded an opportunity to present rebuttal evidence as to the new 

assumptions of inherent characteristics made by the board."). 

Thus, it is clear that the Final Office Action raises a new ground of rejection. 

The Examiner's New Claim Construction in the Final Office Action is a New Ground of 
Rejection 

The CRU's Decision does not contest that the Examiner set forth a new definition for the 

claim term "different type[s]' of modulation methods. Decision at 4. Instead, the CRU's 

Decision argues that "the use of extrinsic evidence, such as dictionary definitions, does not 

constitute a new ground of rejection." Id. There are numerous issues with this determination, all 

of which warrant reconsideration of the Decision. 

First, the new definition for "different type[s]' of modulation methods does not come 

from extrinsic evidence, such as a dictionary. See, e.g., Final Office Action at 31. Instead, the 

1 For completeness, Rembrandt notes that the anticipation rejection over Snell also failed to put 

Rembrandt on notice that Snell allegedly taught the "destination address." That's because, in the 

anticipation rejection, the Examiner did not give patentable weight to any of the recitations that 

included the "destination address" at issue in the obviousness grounds. See, e.g., Non-Final 

Office Action at 9 and 11. 
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Examiner makes a conclusory statement about how the term will be interpreted. Id. 

Accordingly, the Decision's reliance on an alleged ability to rely on dictionary definitions 

without setting forth such a definition in a new ground of rejection is a non sequitur as the 

Examiner did not set forth a dictionary definition in the Final Office Action. 

Second, even if the Examiner had set forth a dictionary definition for "different type[s]' of 

modulation methods, such a new definition would have amounted to a new ground of rejection. 

As explained by the Federal Circuit, the ordinary procedure is to set forth a new ground of 

rejection when a dictionary is relied upon, unless the dictionary serves a minor role: 

Ordinarily, citation by the board of a new reference, 
such as the dictionary in this case, and reliance thereon to 
support a rejection, will be considered as tantamount to the 
assertion of a new ground of rejection. This will not be the case, 
however, where such a reference is a standard work, cited only to 
support a fact judicially noticed and ... the fact so noticed plays a 
minor role, serving only to fill in the gaps which might exist in the 
evidentiary showing made by the Examiner to support a particular 
ground for rejection. 

In re Biedermann, 733 F.3d 329, 338 (Fed. Cir. 2013) (internal citations and quotations omitted) 
(emphasis added). 

Third, the correct construction of "different type[s]' of modulation methods plays more 

than a minor role in the current proceeding. The correct construction of this term is what 

resulted in the Federal Circuit confirming the patentability of the claims at issue in the present 

proceeding after they were challenged in district court: 

Contrary to the way Samsung has cast the issue, whether 
Boer meets the "different types" limitation under the court's 
construction is a factual question. Particularly with regard to 
obviousness, it is a factual question going to the scope and content 
of the prior art. See Graham v. John Deere Co. of Kan. City, 383 
U.S. 1, 17, 86 S.Ct. 684, 15 L.Ed.2d 545 (1966). We review such 
factual questions underlying obviousness for substantial evidence. 
Circuit Check, 795 F.3d at 1334. Taken with Dr. Morrow's 
testimony, the fact that Boer's DBPSK and PPM/DQPSK 
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modulation methods both alter phase is substantial evidence to 
support the jury's presumed fact finding that Boer did not teach the 
"different types" limitation. 

Rembrandt Wireless Techs., LP v. Samsung Elecs. Co., 853 F.3d 1370, 1379 (Fed. Cir. 2017). 

The art and grounds of rejection in the current proceeding rely on DBPSK and DQPSK, 

which are similar to "Boer's DBPSK and PPM/DQPSK modulation methods" that were found by 

the Federal Circuit to be insufficient to render the subject claims of the '580 Patent unpatentable. 

Therefore, construction of "different type[s]' of modulation methods is not a minor issue for 

which extrinsic evidence may be cited without setting forth a new ground of rejection. 

Fourth, it is the practice of the Office to set forth new grounds of rejection in response to 

a new claim construction. Rembrandt provides the following small sampling of the Office's 

recent decisions illustrating this practice: 

Since our claim interpretation is different from the 
Examiner's and our rationale for affirming the rejections is 
different from the Examiner's, we designate the affirmances 2-4 as 
new grounds of rejections. 

Woodbolt Distribution, LLC. Requester & Respondent, APPEAL 2016-000745, 2016 WL 
2866240, at *17 (May 13, 2016). 

Nevertheless, because we disagree with the Examiner's 
claim interpretation, and because our findings and explanation 
expand upon and/or differ from the Examiner's in some ways, we 
designate our affirmance as New Grounds of Rejection, giving 
Appellants a fair opportunity to respond in prosecution. 

Ex Parte Shelly Lynn Shields & Omar Yousif Abdelmagid, APPEAL 2017-000052, 2017 WL 
5508884, at *7 (Oct. 30, 2017). 

Because in some instances the claim interpretation and 
reasoning we rely on to sustain the rejections of claims I and 4-9 
differs from the Examiner's claim interpretation, we designate our 
affirmance of the rejections of these claims as new grounds of 
rejection so as to provide Appellants with a full and fair 
opportunity to respond to the thrust of the rejections. 

Ex Parte Luca Antonio Bortoloso, Guido Giuffrida, & Isabella Roncagliolo, APPEAL 2015-
006985, 2016 WL 6216650, at *5 (Oct. 20, 2016). 
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Because in some instances the claim interpretation and 
reasoning we rely on to sustain the rejections of claims 1-12 and 
14-21 differs from those of the Examiner, we designate our 
affirmances of the rejections of these claims as new grounds of 
rejection so as to provide Appellants with a full and fair 
opportunity to respond to the thrust of the rejections. 

Ex Parte Vassilina Nikoulina &Agnes Sandor, APPEAL 2016-003107, 2017 WL 244135, at *12 
(Jan. 17, 2017). 

Finally, in the following quotation, the CRU's Decision may be suggesting that a new 

ground of rejection may be permissible in response to Rembrandt rebuttal arguments: 

Decision at 4. 

Patent Owner conversely argues that the examiner made 
new grounds of rejection because the examiner apparently, actually 
responded to all of Patent Owner's arguments. Responding to 
Patent Owner's arguments is not considered a new ground of 
rejection. 

In any case, while it is unclear if the CRU Director is argumg that the Examiner's 

arguments did not amount to new grounds of rejection, or is instead suggesting that rebuttal 

arguments cannot be considered new grounds of rejections, the latter is a clear misstatement of 

the law. It is well established that "A new ground of rejection is not negated by the fact that the 

Board is responding to an appellant's argument." In re Biedermann, 733 F.3d 329, 338 (Fed. Cir. 

2013); see also MPEP § 2271 ("[T]he examiner will twice provide the patent owner with such 

information and references as may be useful in defining the position of the Office as to 

unpatentability before the action is made final."). As for the former, Rembrandt notes that the 

discussion above, the discussion in the Initial Petition, and the discussion in the Supplemental 

Petition show that the Examiner's rebuttal arguments clearly set forth new grounds of rejection. 

As also discussed above and contrary to the CRU Director's statement, in the Initial Petition and 

in the Supplemental Petition, the Examiner did not "actually respond[] to all of Patent Owner's 

arguments." See, e.g., Initial Petition at 6-10. 
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Conclusion 

In light of the errors in the CRU' s Decision noted above, Rembrandt respectfully requests 

that the Initial Petition be reconsidered, and the Director exercise his supervisory authority to 

either vacate the Final Office Action of July 18, 2017 or at least make it non-final, as requested 

in Rembrandt's Initial Petition. Rembrandt further requests that the Office's decision on this 

Request for Reconsideration be made a final agency action. See, e.g., MPEP § 1002.02. 

To the extent the Office believes any rules prevent full consideration of this petition, 

Rembrandt further petitions the Director to suspend such rules under the power granted to the 

Director by 37 C.F.R. § 1.183. 

Any fee required for submission of this petition may be charged to Counsel's Deposit 

Account Number 02-2135. 

Date: November 27, 2017 By: 

cc: Nancy J. Linck, Ph.D. 

Respectfully submitted, 

/Michael V. Battaglia/ 
Michael V. Battaglia 
Reg. No. 64,932 
ROTHWELL, FIGG, ERNST 
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Washington, DC 20005 
Phone: 202-783-6040 
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Counsel for Rembrandt Wireless Technologies, LP 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In Ex Parte Reexamination of 

Gordon F. BREMER 

Patent No.: 8,023,580 B2 

Issued: September 20, 2011 

Reexam Request Filed: September 12, 2016 

Group Art Unit: 3992 

Control No.: 90/013,808 

For: SYSTEM AND METHOD OF COMMUNICATION USING AT LEAST TWO 
MODULATION METHODS 

REQUEST FOR EXTENSION OF TIME PURSUANT TO 37 C.F.R. § 1.550 

In Ex Parte Reexamination Control No. 90/013,808 ("'808 Reexamination"), Patent 

Owner ("Rembrandt") respectfully requests a one (1) month extension of time to file its notice of 

appeal, extending the due date for Rembrandt's notice of appeal from December 18, 2017 to 

January 18, 2018. As will be shown through the discussion below, sufficient cause exists for the 

granting of the present request. 

Statement of Facts 

1) On September 12, 2016, Samsung Electronics America, Inc. ("Requester") filed a Request 

for Ex Parte Reexamination of U.S. Patent No. 8,023,580 ("Request"). Set forth in the 

Request were alleged substantial new questions of patentability based in part on U.S. Patent 

No. 5,982,807 to Snell ("Snell"), as well as Harris 1064.4 and Harris AN9614 (collectively 

the "Harris documents"). 

2) On September 27, 2017, the Office issued an Order granting reexamination of claims 2 and 

59 of the '580 patent ("Order"). 
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3) On September 30, 2016 (prior to receiving the Office's Order), Rembrandt filed a Petition 

Requesting the Director to Exercise Her Discretionary Authority Under 35 U.S.C. § 325(d) 

requesting that the Director reject Samsung's Request("§ 325(d) Petition"). 

4) On November 22, 2016, the Office of Patent Legal Administration ("OPLA") dismissed 

Rembrandt's § 325(d) Petition, in essence, focusing on whether there was a substantial new 

question of patentability rather than considering the reach of§ 325(d). 

5) On January 24, 2017, the Office issued a Non-Final Office Action which, inter alia, raised 

issues beyond the scope of reexamination. 

6) On February 9, 2017, Rembrandt filed a petition asking the Director to withdraw the January 

24, 2017 Non-Final Office Action and revise and reissue another Non-Final Office Action. 

7) On March 27, 2017, the CRU Director vacated the January 24, 2017 Non-Final Office Action 

because it "include[d] a discussion of issues outside the scope of ex parte reexamination .... " 

The Decision also indicated the Office Action "will form no part of the record and will not be 

available to the public." 

8) On March 31, 2017, the Office issued a second Non-Final Office Action. 

9) On June 30, 2017, Rembrandt filed a Reply to the second Non-Final Office Action. The 

Reply included arguments for patentability supported by evidence submitted through Dr. 

Robert Akl (37 C.F.R. § 1.132 Declaration of Dr. Robert Akl ("Akl Dec.")). The Reply also 

included arguments challenging the status of the Harris documents as prior art. Reply at 55-

69. 

10) On July 18, 2017, the Office issued a Final Office Action. The Final Office Action, inter 

alia, did not address Patent Owner's argument that the Harris documents had not been shown 
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to be prior art, as is legally required under the patent laws, i.e., had not been shown to be 

accessible to the relevant public. 

11) On September 18, 2017, Rembrandt filed a Response to the Final Office Action ("Response") 

that addressed the technical and legal errors in the Final Office Action. Concurrent with the 

filing of the Response, Rembrandt filed three documents: (1) a petition seeking termination 

of the grounds of rejection that relied upon the Harris documents ("Harris Petition"), (2) a 

request for reconsideration of the Office's earlier dismissal of a request to terminate the '808 

reexamination pursuant to 35 U.S.C. § 325(d) ("§ 325(d) Reconsideration Request") and for a 

final agency action, and (3) a petition to vacate or rescind the finality of the Final Office 

Action ("Petition to Rescind Finality"). 

12) On October 16, 2017, the Office issued the Advisory Action in which the examiner admitted 

that she included new arguments in the final Office Action even though Rembrandt did not 

amend the claims or cite any new art (Advisory Action at 3). The Advisory Action set 

December 18, 2017 as the due date for Rembrandt's notice of appeal. 

13) On November 13, 2017, the Director of the Central Reexamination Unit ("CRU") issued a 

decision dismissing the September 18 Petition to Rescind Finality ("CRU's Decision"). In 

the CRU's Decision, the CRU Director makes errors of procedure and fact that justify 

reconsideration of the September 18 Petition to Rescind Finality. 

14) On November 14, 2017 (prior to receipt of the CRU's Decision denying the September 18 

Petition to Rescind Finality), Rembrandt filed a supplemental petition ("Supplemental 

Petition") again requesting that the Final Office Action be vacated or rendered non-final and 

requesting that the Office consider certain admissions made by the Examiner in the October 
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16 Advisory Action. Those admissions further support Rembrandt's argument that the Final 

Office Action should be vacated or rendered non-final. 

15) On November 24, 2017, Rembrandt filed a request for reconsideration of the CR U's Decision 

("Finality Reconsideration Request") and for a final agency action. 

Sufficient Cause Exists for Granting Patent Owner's Request for Extension of Time 

37 C.F.R. § 1.550(c) requires a showing of sufficient cause for extensions of time in ex 

parte reexaminations. Rembrandt respectfully submits that sufficient cause exists to grant a one

month extension of time for Rembrandt to file its notice of appeal in order to allow consideration 

of Rembrandt's pending petitions and requests for reconsideration. Specifically, a decision in 

one or more of the pending petitions and requests for reconsideration will prevent prejudice to 

Rembrandt, reduce or simplify issues on appeal, and/or render an appeal unnecessary. With 

respect to preventing prejudice to Rembrandt, upon filing the Notice of Appeal, Rembrandt will 

need to begin expending substantial resources to prepare its appeal brief, all of which will be 

wasted if any of the petitions are granted. Given that Rembrandt has been forced to spend 

millions of dollars to date defending numerous IPRs which failed to result in invalidation of the 

challenged claims, it would be prejudicial to demand that Rembrandt spend still more money 

prior to any decision on the pending petitions. Therefore, sufficient cause exists to grant 

Rembrandt a one-month extension of time to file its notice of appeal. Furthermore, there will be 

no prejudice to any party, including Requester Samsung, if Rembrandt is granted a one-month 

extension of time (as explained below). 

Rembrandt's Finality Reconsideration Request Provides Sufficient Cause to Grant an 
Extension of Time 

The Office recognizes that the grounds of rejection in final Office actions "must ... be 

clearly developed to such an extent that the patent owner may readily judge the advisability of an 
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appeal." MPEP § 2271. On September 18, 2017, Rembrandt challenged the finality of the Final 

Office Action because the Office action failed to address the substance of numerous arguments 

for patentability (and failed to address the evidence supporting those arguments) despite the 

requirement to do so. Petition to Rescind Finality at 6. Rembrandt further challenged the 

finality of the Office action because the Office action "failed to address any of the evidence 

submitted in the Akl declaration supporting Rembrandt's arguments, despite the requirement to 

do so." Id. at 11. Rembrandt also challenged the finality of the Office action because the 

Examiner raised numerous new arguments in the new Office action, including new grounds of 

rejection, to which Rembrandt was not able to adequately respond. In other words, Rembrandt 

has directly challenged whether the Final Office Action "clearly developed [the grounds of 

rejection] to such an extent that the patent owner may readily judge the advisability of an 

appeal." If Rembrandt is forced to file its notice of appeal prior receiving a final decision on 

these issues, Rembrandt will be prejudiced by having to prematurely determine whether or not to 

file an appeal before being able to "readily judge the advisability of an appeal" and by having to 

expend substantial resources preparing its appeal brief. 

While the CRU Director dismissed Rembrandt's Petition to Rescind Finality, Rembrandt 

has filed the Finality Reconsideration Request to address clear errors in the CRU's Decision and 

to seek a final agency action regarding this issue. For example, the CRU Director made clear 

legal errors in failing to consider the relevant requirements of MPEP § 2271. See, e.g., CRU's 

Decision at 3; see also, e.g., Finality Reconsideration Request at 4-6. The CRU's Decision also 

ignored the existence of at least one new ground of rejection in the Final Office Action. 

Specifically, Rembrandt noted that the Examiner relied on a first reference, Yamana, as 

disclosing features of a pending claim in the Non-Final Office Action, but changed the rejection 
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to rely on a different reference, Snell, in the Final Office Action. Finality Reconsideration 

Request at 6-8. The CRU's decision confirms that Yamana was relied upon in the Non-Final 

Office Action, but fails to even acknowledge the Examiner's reliance on Snell instead in the 

Final Office Action. Compare CRU's Decision at 4 with Final Office Action at 42; see also, e.g., 

Finality Reconsideration Request at 6-8. The CRU's Decision essentially compounds the 

Examiner's failure to "clearly [develop the grounds of rejection] to such an extent that the patent 

owner may readily judge the advisability of an appeal." The Final Office Action relies on Snell. 

In contrast, the CRU's Decision relies on the Examiner's position in the initial Office action 

based on Y amano and claims, that, in spite of the Examiner's change of position, "Patent Owner 

had notice that it had to show that the art of record, namely Yamana, does not teach, or teaches 

away from, a destination address." CRU's Decision at 4. Given the CRU's Decision, it simply 

is not clear which reference will need to be addressed in an appeal brief -- Snell or Yamana? 

Contrary to the CRU Decision (see id.), the Final Office Action did, in fact, take a "tact which 

can fairly be considered a new ground of rejection," or one "based on a different teaching." 

Rembrandt's Finality Reconsideration Request also asks the Office to consider that the Examiner 

admitted that she had presented new arguments in the Final Office Action. See, e.g., Advisory 

Action at 3; see also, e.g., Supplemental Petition at 5. 

Forcing Rembrandt to file its notice of appeal and begin preparing its appeal brief prior to 

a decision on Rembrandt's Finality Reconsideration Request is particularly prejudicial within the 

procedural constraints of ex parte reexamination. The Office readily recognizes that in ex parte 

reexamination "the patent owner does not have the right to renew or continue the proceedings ... 

by filing a request for continued examination," and, because of this limitation, the Office 

provides high standards for final Office actions in ex parte reexaminations under MPEP § 2271. 
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For Rembrandt to address the pending grounds of rejection in its appeal brief, it must be clear 

which references are being relied upon for each element of the claimed invention. The current 

rejections are anything but clear. Compare CRU's Decision at 4 with Final Office Action at 42; 

see also, e.g., Finality Reconsideration Request at 6-8. Furthermore, in the event Rembrandt's 

Finality Reconsideration Request is granted after jurisdiction transfers to the Patent Trial and 

Appeal Board ("PTAB "), Rembrandt may be required to separately petition the PT AB to remove 

the proceeding from appeal. This would not only prejudice Rembrandt in the form of additional 

effort and expense, but it would be a waste of Office resources, providing further sufficient cause 

to grant this Request for Extension of Time. 

Rembrandt's Pending Harris Petition Provides Sufficient Cause to Grant an Extension of 
Time 

On September 18, 2017, Rembrandt filed a petition seeking to terminate one or more 

grounds of rejection in the present proceeding due to the Examiner's reliance on references that 

have not been shown to be prior art. See, e.g., Harris Petition, passim. As will be shown below, 

the Harris Petition should result in the termination of one or more grounds of rejection in the 

present proceeding, reducing and simplifying issues for appeal. Accordingly, allowing 

additional time for the Office to decide the Harris Petition provides sufficient cause for granting 

the present Request for Extension of Time. 

The Harris documents are relied on in at least each of the pending rejections under 35 

U.S.C. § 103. See, e.g., Final Office Action at 7-15, 24-25. Without providing any legal support 

for her position, the Examiner alleges that the Harris documents are prior art with regard to the 

'580 patent because the Harris documents were submitted with the application that matured into 

the Snell reference, which, according to the Examiner, rendered the Harris documents publicly 

accessible, and therefore, available for incorporation by reference into Snell. See, e.g., Final 
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Office Action of July 18, 2017 at 24 ("In other words, as long as the documents, i.e., Harris 

AN9614 and Harris 4064.4, were provided by Snell at the time the application was filed, these 

documents are publicly accessible and incorporation by reference is reasonable."). In fact, the 

law is to the contrary. Previously, the Office addressed substantially the same evidence alleged 

to support public accessibility in this case and deemed it insufficient. See, e.g., Microsoft Corp. 

v. Biscotti Inc., Case IPR2014-01457, slip op. at 26-28 (PTAB Mar. 19, 2015) (Paper 9) 

("Petitioner does not explain how submission of a document in an IDS of an unpublished, 

ungranted patent application demonstrates public accessibility of the document, noting that 

Petitioner does not identify any way that an interested person could or would have located the 

document submitted in the IDS of an unpublished, ungranted patent application. . . . We are 

persuaded that Petitioner has not demonstrated the public accessibility of the HDMI 

Specification."). 

The Examiner also relies on dates included in the Harris documents as sufficient evidence 

of public accessibility. See, e.g., id. at 25 ("[E]ach of the Harris documents has a publication 

date and copyright information and it was therefore accessible to the pertinent part of the public 

and available for duplication.). Again, the Office previously addressed substantially the same 

evidence and found it wanting. See Ex parte Rembrandt Gaming Technologies, LP, Appeal 

2014-007853, Reexamination Control No. 90/012,379 at 5 (PTAB December 3, 2014) ("the 1993 

copyright date in Tequila Sunrise does not show the requisite availability in 1993"); ServiceNow, 

Inc. v. Hewlett-Packard Co., IPR2015-00716, Paper No. 13 at 17 (PTAB Aug. 26, 2015) ("we 

are not persuaded that the presence of a copyright notice, without more, is sufficient evidence of 

public accessibility as of a particular date"). Accordingly, the pending § 103 rejections should 

be withdrawn in the present proceeding. 
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As the Office's own decisions show, the present record does not establish that the Harris 

documents are prior art, i.e., does not establish that they were publicly accessible prior to the 

priority date of the '580 Patent, necessitating the withdrawal of the grounds under § 103. 

Accordingly, sufficient cause exists to grant this Request for Extension of Time to permit the 

Office to decide the Harris Petition, thereby greatly reducing the issues on appeal prior to 

Rembrandt's filing of a notice of appeal. 

Rembrandt's§ 325(d) Reconsideration Request Provides Sufficient Cause to Grant an 
Extension of Time 

On September 18, 2017, Rembrandt sought reconsideration of the Office's dismissal of its 

§ 325(d) Petition. In the § 325(d) Reconsideration Request, Rembrandt explained how the 

present proceeding should have been terminated pursuant to § 325(d) in conformity with the 

Office's consistent application of this statutory provision. Notably, subsequent to the filing of 

the § 325(d) Reconsideration Request, the Office presented a "Chat with the Chief" on October 

24, 2017, confirming that it is the Office's practice to terminate requests for review with the 

substantive and procedural background of the present proceeding. Accordingly, the present 

proceeding should be terminated pursuant to 35 U.S.C. § 325(d), completely obviating any need 

for an appeal. Therefore, there is sufficient cause to grant the present Request for Extension of 

Time to allow the Office to decide the § 325(d) Reconsideration Request and enter a final agency 

action, as doing so may completely eliminate any need for Rembrandt to file a notice of appeal. 

As explained in the § 325(d) Reconsideration Request, claims 2 and 59 of the '580 Patent 

have been challenged by Samsung five times - in district court, in three inter partes reviews 

("IPRs") and the present reexamination. See, § 325(d) Reconsideration Request, Exhibit 2. The 

'580 Patent also faced three additional IPR challenges directed to different claims. Id. 

Accordingly, the '580 Patent has faced six IPR challenges, and two additional challenges, one in 

9 
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district court and the present proceeding. As explained by Chief Judge David P. Ruschke, 

patents challenged by seven or more IPR petitions are "extreme outliers." 1 The present 

proceeding presents the seventh challenge of the '580 Patent at the Office. It is the Office's 

consistent practice to terminate post-grant proceedings that are much less extreme than the 

present proceeding. See, e.g., § 325(d) Reconsideration Request at 12-15. Given the "extreme" 

nature of the present proceeding, the '808 reexamination should be terminated pursuant to 

§ 325(d), thereby bringing an end to the present proceeding. Given the Office's consistent 

practice in situations such as this one, not to do so in this case would be an abuse of discretion. 

Thus, Rembrandt's outstanding § 325(d) Reconsideration Request presents sufficient cause to 

grant the present Request for Extension of Time. 

No Party Will be Prejudiced by Granting the Present Request for Extension of Time 

The discussion above illustrates that there is more than sufficient cause to grant this 

Request for Extension of Time. For completeness, Rembrandt notes that no party will be 

prejudiced by its grant. 

Petitioner Samsung will not be prejudiced. Samsung has been aware of the '580 Patent 

since at least March 15, 2013, when Rembrandt filed suit against Samsung for infringement of 

the '580 Patent. § 325(d) Reconsideration Request, Exhibit 2 at 1. Samsung waited more than 

three years to file the Request for Reexamination in the present proceeding, waiting until after it 

failed to invalidate claims 2 and 59 of the '580 patent in district court2 and in three previous IPR 

1https://www.uspto.gov/sites/default/files/documents/Chat_ with_the_ Chief_Boardside_ Chat_Mu 
ltiple_Petition_Study_20171024.pdf at 36 (last accessed December 1, 2017). 

2 All substantive issues have been finally decided in federal court. The district court decided the 

case in favor of Rembrandt, and the Federal Circuit affirmed the jury's determination that claims 

2 and 59 of the '580 Patent and claim 21 of the '228 Patent are not invalid. Samsung did not 

challenge the jury's infringement findings on appeal. The case was remanded on an issue of 

10 
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proceedings. Id., passim. Given Samsung's three-year delay in filing the present proceeding, 

there can be no argument that Samsung will be prejudiced by a one month extension of time. 

Rembrandt understands that there are public policy considerations favoring "special 

dispatch" in ex parte reexamination, and public interest in invalidating "bad patents." The '580 

Patent is not such a "bad patent." As illustrated in the discussion above and in the § 325(d) 

Request for Reconsideration, the '580 Patent represents an "extreme outlier," having faced six 

IPR challenges and a challenge in district court, all of which failed to invalidate claims 2 and 59 

of the '580 Patent. With such a procedural background, it is clear that the public would not be 

prejudiced by granting a one-month extension of time after so many years of failed challenges to 

the '580 Patent. 

Conclusion 

In light of the above, Rembrandt respectfully submits that sufficient cause exists to grant 

Rembrandt a one-month extension of time, extending the due date for Rembrandt's notice of 

appeal from December 18, 2017 to January 18, 2018. 

damages. Rembrandt Wireless Techs., LP v. Samsung Elect. Co. Ltd., No. 16-1729 (Fed. Cir. 
2016). 
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To the extent the Office believes any rules prevent consideration of this request, 

Rembrandt further petitions the Director to suspend such rules under the power granted to the 

Director by 37 C.F.R. § 1.183. 

Submitted currently herewith is the requisite fee pursuant to 37 C.F.R. § l.17(g). Any 

additional fee required for submission of this request may be charged to Counsel's Deposit 

Account Number 02-2135. 

Respectfully submitted, 

Date: December 6, 2017 By: 

cc: Nancy J. Linck, Ph.D. 

/Michael V. Battaglia/ 
Michael V. Battaglia 
Reg. No. 64,932 
ROTHWELL, FIGG, ERNST 
& MANBECK, P.C. 

607 14th Street, N.W., Suite 800 
Washington, DC 20005 
Phone: 202-783-6040 
Facsimile: 202-783-6031 

Attorney for Patent Owner 
Rembrandt Wireless Technologies, LP 

Counsel for Rembrandt Wireless Technologies, LP 
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ROTHWELL, FIGG, ERNST & MANBECK, P.C. 
607 14th Street, N.W. 
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WASHINGTON, DC 20005 

8023580 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Orr.cc 
Address: COMMISSIONER FOR PATENTS 
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ATTORNEY DOCKET NO. CONFIRMATION NO. 
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EXAMINER 
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ART UNIT PAPER NUMBER 

3992 

MAIL DATE DELIVERY MODE 

12/08/2017 PAPER 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

PTOL-90A (Rev. 04/07) 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

THIRD PARTY REQUESTER'S CORRESPONDENCE ADDRESS 

ROPES & GRAY LLP 

PRUDENTIAL TOWER IPRM DOCKETING -FLOOR 43 

800 BOYLSON STREET 

BOSTON, MA 02199-3600 

Commissioner for Patents 
United States Patents and Trademark Office 

P.O.Box 1450 
Alexandria, VA 22313-1450 

www.uspto.gov 

Date: 

DEC 0._,8 2017 

EX PARTE REEXAMINATION COMMUNICATION TRANSMITTAL FORM 

REEXAMINATION CONTROL NO. : 90013808 

PATENT NO. : 8023580 

ART UNIT : 3992 

Enclosed is a copy of the latest communication from the United States Patent anc::I Trademark Office 
in the above identified ex parte reexamination proceeding (37 CFR 1.SS0(f)). 

Where this copy is supplied .after the reply by requester, 37 CFR 1.535, or the time for filing a reply 
has passed, no submission on behalf of the ex parte reexamination requester will be acknowledged 
or considered. (37 CFR 1.SS0(g)). 
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Decision on Petition for Extension 
of Time in Reexamination 

Application No. 

90/013,808 
Examiner 

Ge Yuzhen 

1. THIS IS A DECISION ON THE PETITION FILED December 6, 2017. 

2. THIS DECISION IS ISSUED PURSUANT TO: 

Applicant(s) 

8 023,580 
Art Unit 

3992 

A IZ! 37 CFR 1.550(c) - The time for taking any action by a patent owner in a third party requested ex parte 
reexamination proceeding will be extended only for sufficient cause and for a reasonable time specified. 

B. D 37 CFR 1.550(c) - The time for taking action by a patent owner in a patent owner requested ex parte 
reexamination proceeding will only be extended for more than two months for sufficient cause and for a 
reasonable time specified. 

C. D 37 CFR 1.956 - The time for taking any action by a patent owner in an inter partes reexamination proceeding 
will be extended only for sufficient cause and for a reasonable time specified. 

The petition is before the Central Reexamination Unit for consideration. 

3. FORMAL MA TIERS 
Patent owner requests that the period for filing a Notice of Appeal in response to the final Office action mailed July 18, 
2017, which set a two (2) month period for filing a response thereto and for which an advisory action mailed October 16, 
2017, extended the time to file a response to the final Office action to 5 (five) months, be extended by an additional one (1) 
month. 

A Petition fee per 37 CFR §1.17(g)): 

i. 1Z! Petition includes authorization to debit a deposit account. 

ii. D Petition includes authorization to charge a credit card account. 

iii. D Other __ . 

B. IZ! Proper certificate of service was provided. (Not required in reexamination where patent owner is requester.) 

C. IZ! Petition was timely filed. 

D. 1Z! Petition properly signed. 

4. DECISION (See MPEP 2265 and 2665) 

A D Granted or D Granted-in-part for __ _. because petitioner provided a factual accounting that established 
sufficient cause. (See 37 CFR 1.550(c) and 37 CFR 1.956). 

B. IZ! Dismissed because: , 

i. D Formal matters (See unchecked box(es) (A, B, C and/or D) in section 4 above). 

ii. 1Z! Petitioner failed to provide a factual accounting of reasonably diligent behavior by all those 
responsible for preparing a response to the outstanding Office action within the statutory time period. 

iii. D Petitioner failed to explain why, in spite of the action taken thus far, the requested additional time is 
needed. 

iv. (8] The statements provided fail to establish sufficient c_ause to warrant extension of the time for taking 
action (See attached). 

v. D The petition is moot. 

vi. ~ Other/comment: (See attached) 

5. CONCLUSION: Patent Owner's time period to respond to the July 18, 2017 final Office action remains five (5} 
months from the mailing date of the final Action (December 18, 2017). 

6. Telephone inauiries with reQard to this decision should be directed to Steohen Stein at 571-272-1544 in the CRU. 

U.S. Patent and Trademark Office 
PTO-2293 (Rev. 11-2013) 

/Stephen Stein/ 
Supervisory Patent Reexamination Specialist 
Central Reexamination Unit 

Part of Paper No. 12072017 
Decision on Petition for Extension of Time in Reexamination 
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The December 6, 2017 petition for an extension of time requests an additional one month to file a Notice 
of Appeal in response to the final Office Action mailed July 18, 2017, which set a two (2) month period 
for filing a response thereto and for which an advisory action mailed October 16, 2017, extended the 
time to file a response to the final Office action to five (5) months, thereby extending the period of 
response to December 18, 2017. 

The petition speaks to the considerations of allowing the Office to first decide Patent Owner's pending 
petitions and requests for reconsideration of previously decided petitions. Patent Owner argues that 
waiting for a decision in one or more of the pending petitions and pending requests for reconsideration 
may reduce issues for appeal and prevent prejudice to Patent Owner because of the need to expend 
resources preparing an appeal brief which may be unnecessary. 

These considerations are noted; however, they must be balanced with the statutory requirement of 
special dispatch under 35 USC 305. 

Pursuant to MPEP § 2265 (in-part) "First requests for extensions of these time periods will be granted for 
sufficient cause, and for a reasonable time specified-usually 1 month. The reasons stated in the 
request will be evaluated, and the request will be favorably considered where there is a factual 
accounting of reasonably diligent behavior by all those responsible for preparing a response or 
comments within the statutory time period. Second or subsequent requests for extensions of time, or 
requests for more than one month, will be granted only in extraordinary circumstances involved" e.g., 
death or incapacitation of the patent owner (See MPEP § 2265) (Emphasis added). 

The circumstances presented in the petition do not rise to the level of "sufficient cause". 37 CFR 
1.181 (f) states "[t]he mere filing of a petition will not stay any period for reply that may be running against 
the application, nor act as a stay of other proceedings". Thus, the presence of outstanding petitions and 
requests for reconsideration cannot be the justification for requesting an extension of time under 37 CFR 
1.550(c). Therefore Patent Owner has not presented a showing of sufficient cause which would warrant 
the granting of an extension of time of an additional month beyond the five months already set. 

In addition, it is noted that that the Patentee request for an extension of time pursuant to 37 CFR 
1.550(c) has failed to comply with MPEP 2265. In particular, Patentee has failed to provide any factual 
accounting of the reasonably diligent behavior by all those responsible for preparing a response to the 
Office action in this reexam proceeding within the statutory time period. 

The period for response to the July 18, 2017 final Office action remains at five months from the mailing 
date of the final Office action (December 18, 2017). 

The Request for an extension of time is hereby Dismissed. 
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Please find below and/or attached an Office communication concerning this application or proceeding. 
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Commissioner for Patents 
United States Patents and Trademark Office 
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DEC 1 1 2017 

EX PARTE REEXAMINATION COMMUNICATION TRANSMITTAL FORM 
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Enclosed is a copy of the latest communication from the United States Patent and Trademark 
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United States Patent and Trademark Office 

Rothwell, Figg, Ernst & Manbeck, P.C. 
607 14th Street, NW, STE 800 

Washington, D.C. 20005 

Ropes & Gray LLP 
IPRM Docketing - FL 43 
Prudential Tower 
800 Boylston Street 

In re Application of Bremer 
Ex Parle Reexamination No. 90/013,808 
Filed: September 5, 2017 
cFor: U.S. Patent No.: 8,023,580 B2 

Office of the Commissioner for Patents 

(For Patent Owner DEC 1 1 2017 

(For Third Party Requester) 

DECISION ON PETITION REQUESTING 
TERMINATION OF GROUNDS OF 
REJECTION PERSUANT TO 37 C.F.R. § 
1.181 

This is a decision on a petition filed by Patent Owner, entitled "PETITION REQUESTING 
TERMINATION OF GROUNDS OF REJECTION PURSUANT TO 37 C.F.R. § 1.181° ("Sep. 18, 2017 
Petition III" or "instant petition"). 1 

The instant petition is before the Director of the Central Reexamination Unit. 

The instant petition is Dismissed for the reasons set forth herein. 

I. Background 

1. On September 20, 2011, U.S. Patent No. 8,023,580 (the '580 patent) issued to Gordon F. 
Bremer. 

2. On September 12, 2016, a third party requester filed a request for ex parte reexamination 
of the '580 patent, requesting ex parte reexamination of claims 2 and 59. The 
reexamination proceeding was assigned Control no. 90/013,808 and was given a filing 
date of September 12, 2016. 

1 Patent Owner filed three (3) petitions in this ex parte proceeding on September 18, 2017. The first titled "Petition 
Requesting Reconsideration OfOPLA's November 28, 2016 Dismissal Of Rembrandt's September 30, 2016 Petition 
Under Rule 181/182 Requesting The Director To Exercise Her Discretionary Authority Under 35 U.S.C. § 325(0) 
And A Final Petition Decision In Accordance With PTAB Practice" and noted as Petition 1; the second titled 
Petition Requesting The Director To Exercise His Supervisory Authority Pursuant To 37 C.F.R. § 1.181 And/Or§ 
1.182" and noted as Petition II; and the third petition, in which this petition decision addresses, is titled "Petition 
Requesting Termination Of Grounds OfRejection Pursuant To 37 C.F.R. § 1.181" and noted as Petition III. 

P.O. Box 1450, Alexandria, VA 22313-1450 • www.uspto.gov 
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Control No. 90/013,808 
Decision on Petition Ill, Filed September 23, 2017 

3. On September 27, 2016, ex parte reexamination of claims 2 and 59 of the '580 patent was 
ordered. 

4. On January 24, 2017, the Office issued a non-final office action ("Jan 2017 Non-Final 
Office Action"). 

5. On February 9, 2017, Patent Owner filed a petition under 3 7 C.F .R. § 1.181 requesting 
that the January 24, 2017 office action be stricken from the record. 

6. On March 27, 2017, the Office mailed a sua sponte decision which vacated the Jan 2017 
Non-Final Office Action. 

7. On March 31, 2017, a new office action mailed ("March 2017 Non-Final Office Action"). 

8. On April 3, 2017, Patent Owner's February 9, 2017 petition under 37 C.F.R. § 1.181 was 
dismissed as moot because the relief requested was already granted in the sua sponte 
paper. 

9. Prior to final rejection, another petition wider 3 7 C.F .R. § 1.181 was dismissed. 

10. On July 18, 2017, the Office issued a Final office action ("July 2017 Final Office 
Action"). 

11. On September 18, 2017, patent owner filed 3 petitions. 

12. In the instant petition, Patent Owner states that "at least some of the grounds of rejection 
... must be terminated as being outside the authority granted to the Office by Congress." 
Sep. 18, 2017 Petition III, page 1. 

II. Relevant Statutes, Regulations and Procedures 

A. 35 U.S.C. § 134 (Pre-AIA) -Appeal to the Board of Patent Appeals and Interferences 

(b) PATENT OWNER.-A patent owner in any reexamination proceeding may appeal from the 

final rejection of any claim by the primary examiner to the Board of Patent Appeals and Interferences, 
having once paid the fee for such appeal. 

Page 2 of 4 
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Decision on Petition III, Filed September 23, 2017 

B. 37 C.F.R. § 1.181 Petition to the Director.2 

(a) Petition may be taken to the Director: 

( 1) From any action or requirement of any examiner in the ex parte prosecution 
of an application, or in ex parte or inter partes prosecution of a reexamination proceeding 
which is not subject to appeal to the Patent Trial and Appeal Board or to the court; 

C. 37 C.F.R. § 41.31 Decision and Other Actions By the Board.3 

(a) Who may appeal and how to file an appeal. An appeal is taken to the Board by filing a notice 
ofappeal. 

(3) Every owner of a patent under ex parte reexamination filed under § 1.510 of 
this title on or after November 29, 1999, any of whose claims has been finally(§ 1.113 of 
this title) rejected, may appeal from the decision of the examiner to the Board by filing a 
notice of appeal accompanied by the fee set forth in § ti l.20(b)(l) within the time period 

provided under§ 1.134 of this title for reply. 

D. Manual of Patent Examining Procedure (MPEP) § 1201. 

The line of demarcation between appealable matters for the Board and 
petitionable matters for the Director of the U.S. Patent and Trademark Office (Director) 
should be carefully observed. The Board will not ordinarily hear a question that should be 
decided by the Director on petition, and the Director will not ordinarily entertain a 
petition where the question presented is a matter appealable to the Board. 

E. Manual of Patent Examining Procedure (MPEP) § 1002. 

Petitions on appealable matters ordinarily are not entertained. 

2 24 FR 10332, Dec. 22, 1959; 34 FR 18857, Nov. 26, 1969; paras. (d) and (g), 47 FR 41278, Sept. 17, 1982, 
effective Oct. 1, 1982; para. (a), 49 FR48416, Dec. 12, 1984, effective Feb. 11, 1985; para. (f) revised, 65 FR 
54604, Sept. 8, 2000, effective Nov. 7, 2000; paras. (a) and (c) revised, 65 FR 76756, Dec. 7, 2000, effective Feb. 5, 
2001; paras. (a), (a)(2)-(3), (c)-(e) & (g) revised, 68 FR 14332, Mar. 25, 2003, effective May 1, 2003; para. (a){3) 
revised, 69 FR 49959, Aug. 12, 2004, effective Sept. 13, 2004; paras. (a)(l) and (a)(3) revised, 77 FR 46615, Aug. 
6, 2012, effective Sept. 16, 2012. 

3 [Added, 69 FR 49959, Aug. 12, 2004, effective Sept. 13, 2004; para. (a) introductory text, para. (b), and para. (c) 
first sentence revised, 76 FR 72270, Nov. 22,201 l effective Jan. 23, 2012]. 

Page 3 of 4 
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III. Discussion 

In the "Statement of Facts" section of the instant petition, Patent Owner is arguing that there is 
insufficient evidence to establish that some of the prior art documents (e.g. the Harris 
documents) are prior art printed publications. See e.g. Sep. 18, 2017 Petition, III., page 14. 
Accordingly, Patent Owner is essentially arguing that the rejections under 35 U.S.C. § § 102 and 
I 03 using these references, at least in part, are improper and should be withdrawn. 

Patent Owner's arguments are not persuasive. Because claims undergqing ex parte 
reexamination were finally rejected, and in accordance with 35 U.S.C. § 134(b) and 37 C.F.R. § 
41.3l(a) (3), Patent Owner may appeal these finally rejected claims to the Patent Trial and 
Appeal Board. 

Finally, in accordance with MPEP §§ 1201 and 1002, petitions, like the instant petition, on 
appealable matters are not entertained. 

The petition is hereby DISMISSED. 

IV. Conclusion 

1. The petition requesting termination of grounds of rejection pursuant to 37 C.F.R. § 1.181, 
i.e. the Sep. 18, 2017 Petition III, is hereby DISMISSED. 

2. Telephone inquiries related to this decision should be directed to Andrew J. Fischer at 
(571) 272-6779. In his absence, please contact Stephen J. Stein at (571) 272-1544. 

Cottingham 
Group Director, Central Reexamination Unit 

11/21/17 
ajf 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In Ex Parte Reexamination of 

Gordon F. BREMER 

Patent No.: 8,023,580 B2 

Issued: September 20, 2011 

Reexam Request Filed: September 12, 2016 

Group Art Unit: 3992 

Control No.: 90/013,808 

For: SYSTEM AND METHOD OF COMMUNICATION USING AT LEAST TWO 
MODULATION METHODS 

Attn: Mail Stop "Ex Parte Reexam" 
Central Reexamination Unit 
Office of Patent Legal Administration 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

NOTICE OF APPEAL 

In accordance with 35 U.S.C. §§ 134(b) & 306, Patent Owner hereby appeals to the Patent Trial 

and Appeals Board from the last decision of the Examiner. 

The Advisory Action dated October 16, 2017, extended the period for response to run five 

months from the July 18, 2017, mailing date of the final rejection. Therefore, this Notice of Appeal is 

being timely filed on December 18, 2017. 

The fee required for submission of this request may be charged to Counsel's Deposit Account 

Number 02-2135. 

December 18, 2017 

cc: Nancy J. Linck, Ph.D. 

By: /Michael V. Battaglia/ 
Michael V. Battaglia, Reg. No. 64,932 
ROTHWELL, FIGG, ERNST & MANBECK, P.C. 
607 14th Street, N.W., Suite 800 
Washington, DC 20005 
Phone: 202-783-6040; Facsimile: 202-783-6031 
Attorney for Petitioner 
Rembrandt Wireless Technologies, LP 

Counsel for Rembrandt Wireless Technologies, LP 
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CERTIFICATE OF SERVICE 

It is hereby certified that on December 18, 2017, the foregoing NOTICE OF APPEAL was 

served, by first-class U.S. Mail, on the attorney of record for the third-party Requesters Samsung 

Electronics Co., Ltd. and Samsung Electronics America, Inc., at the following address: 

J. Steven Baughman, Esq. 
Ropes & Gray LLP 

IPRM - Floor 43 
Prudential Tower 

800 Boylston Street 
Boston, Massachusetts 02199-3600 

Phone:202-508-4606 
Facsimile: 202-383-8371 

/Michael V. Battaglia/ 
Michael V. Battaglia 
Reg. No. 64,932 
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Electronic Patent Application Fee Transmittal 

Application Number: 90013808 

Filing Date: 12-Sep-2016 

Title of Invention: 
SYSTEM AND METHOD OF COMMUNICATION USING AT LEAST TWO 
MODULATION METHODS 

First Named Inventor/Applicant Name: 8023580 

Filer: Michael Vincent Battaglia/Mihoko Shirai 

Attorney Docket Number: 3277-0114US-RXM 1 

Filed as Large Entity 

Filing Fees for ex parte reexam 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

NOTICE OF APPEAL 1401 1 800 800 

Post-Allowance-and-Post-Issuance: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 800 
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Electronic Acknowledgement Receipt 

EFSID: 31257345 

Application Number: 90013808 

International Application Number: 

Confirmation Number: 2211 

Title of Invention: 
SYSTEM AND METHOD OF COMMUNICATION USING AT LEAST TWO 
MODULATION METHODS 

First Named Inventor/Applicant Name: 8023580 

Customer Number: 6449 

Filer: Michael Vincent Battaglia/Mihoko Shirai 

Filer Authorized By: Michael Vincent Battaglia 

Attorney Docket Number: 3277-0114US-RXM 1 

Receipt Date: 18-DEC-2017 

Filing Date: 12-SEP-2016 

Time Stamp: 14:42:01 

Application Type: Reexam (Patent Owner) 

Payment information: 

Submitted with Payment yes 

Payment Type CARD 

Payment was successfully received in RAM $800 

RAM confirmation Number 12191 ?INTEFSWl 4423400 

Deposit Account 

Authorized User 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 
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File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

89188 

1 
3277-0114US-

2 
RXMl NoticeofAppeal.pdf 

yes 
e3e02fc32cebd42d8a 1e3ecba5154 7e6550 

9e5c 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Notice of Appeal - Requester 1 1 

Reexam Certificate of Service 2 2 

Warnings: 

Information: 

30502 

2 Fee Worksheet (5B06) fee-info.pdf no 2 
6d3773fd5ecce 141 e8622e83b3f6cbacc3b 1 

ca65 

Warnings: 

Information: 

Total Files Size (in bytes) 119690 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Agglications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Agglication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Agglication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In Ex Parte Reexamination of 

Gordon F. BREMER 

Patent No.: 8,023,580 B2 

Issued: September 20, 2011 

Reexam Request Filed: September 12, 2016 

Group Art Unit: 3992 

Control No.: 90/013,808 

For: SYSTEM AND METHOD OF COMMUNICATION USING AT LEAST TWO 
MODULATION METHODS 

REQUEST FOR EXTENSION OF TIME PURSUANT TO 37 C.F.R. § 1.550 

In Ex Parte Reexamination Control No. 90/013,808 ('"808 Reexamination"), Patent 

Owner ("Rembrandt") respectfully requests a one (1) month extension of time to file its appeal 

brief, extending the due date for filing Rembrandt's appeal brief from February 18, 2018, to 

March 18, 2018. As will be shown through the discussion below, sufficient cause exists for the 

granting of the present request. 

I. Statement of Facts 

1) On September 12, 2016, Samsung Electronics America, Inc. filed a Request for Ex Parte 

Reexamination of U.S. Patent No. 8,023,580 ("the '580 Patent"). 

2) On September 27, 2017, the Office issued an Order granting reexamination of claims 2 

and 59 of the '580 Patent. 

3) On September 30, 2016 (prior to receiving the Office's Order), Rembrandt filed a 

Petition Requesting the Director to Exercise Her Discretionary Authority Under 35 

U.S.C. § 325(d) requesting that the Director reject Samsung's Request("§ 325(d) 

Petition"). 

1 
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4) On November 22, 2016, the Office of Patent Legal Administration ("OPLA") dismissed 

Rembrandt's § 325(d) Petition, in essence, focusing on whether there was a substantial 

new question of patentability rather than considering the reach of§ 325(d). OPLA 

Decision Dismissing Petitions at 3-6. 

5) On January 24, 2017, the Office issued a Non-Final Office Action which, inter alia, 

raised issues beyond the scope of reexamination. 

6) On February 9, 2017, Rembrandt filed a petition asking the Director to withdraw the 

January 24, 2017 Non-Final Office Action and revise and reissue another Non-Final 

Office Action. 

7) On March 27, 2017, the CRU Director vacated the January 24, 2017 Non-Final Office 

Action because it "include[d] a discussion of issues outside the scope of ex parte 

reexamination .... " The Decision also indicated the Office Action "will form no part of 

the record and will not be available to the public." 

8) On March 31, 2017, the Office issued a second Non-Final Office Action. 

9) On June 30, 2017, Rembrandt filed a Reply to the second Non-Final Office Action. 

10) On July 18, 2017, the Office issued a Final Office Action. 

11) On September 18, 2017, Rembrandt filed a Response to the Final Office Action. 

Concurrent with the filing of the Response, Rembrandt filed, inter alia: (1) a request for 

reconsideration of the Office's earlier dismissal of a request to terminate the '808 

reexamination pursuant to 35 U.S.C. § 325(d) and requested that the Office render a final 

agency action("§ 325(d) Reconsideration Request"), and (2) a petition to vacate or 

rescind the finality of the Final Office Action ("Petition to Rescind Finality"). 

2 
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12) On October 16, 2017, the Office issued the Advisory Action in which the examiner 

maintained her positions in the final Office Action. The Advisory Action set December 

18, 2017, as the due date for Rembrandt's notice of appeal. 

13) On November 13, 2017, the Director of the Central Reexamination Unit ("CR U") issued 

a decision dismissing the September 18 Petition to Rescind Finality ("CRU's Decision"). 

14) On November 14, 2017 (prior to receipt of the CRU's Decision denying the September 

18 Petition to Rescind Finality), Rembrandt filed a supplemental petition again requesting 

that the Final Office Action be vacated or rendered non-final and requesting that the 

Office consider certain admissions made by the Examiner in the October 16 Advisory 

Action. 

15) On November 27, 2017, Rembrandt filed a request for reconsideration of the CRU's 

Decision and requested that the Office render a final agency action ("Finality 

Reconsideration Request"). 

16) On December 18, 2017, Rembrandt filed a Notice of Appeal and has worked diligently 

since that time preparing a first draft of its Appeal Brief. 

II. Sufficient Cause Exists for Granting Patent Owner's Request for Extension 
of Time 

37 C.F.R. § 1.550(c) requires a showing of sufficient cause for extensions of time in ex 

parte reexaminations. Rembrandt respectfully submits that sufficient cause exists to grant a one-

month extension of time for Rembrandt to file its appeal brief to (1) provide Rembrandt with the 

necessary time to prepare and finalize a clear and concise appeal brief (given the extensive 

record and number of issues involved and counsel's attempt to prepare the brief in the allotted 2-

month time period), and (2) allow additional time for the Office to consider Rembrandt's two 

3 
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pending requests for reconsideration. Furthermore, as explained below, granting Rembrandt a 

one-month extension of time to file its appeal brief will not prejudice any party. 

A. Extensive Record and Number of Issues Involved in Appeal Provides 
Sufficient Cause to Grant an Extension of Time 

While there are only two claims on appeal in this case, there are at least eight issues to be 

briefed and decided: 

a. Whether the art relied on by the CRU raised a substantial new question of 
patentability ("SNQ"); 

b. Whether the CRU has given the claims their broadest reasonable construction; 

c. Whether the CRU's claim construction requires that the reexamination be 
terminated due to allegations that the claims are "single means claims"; 

d. Whether the evidence establishes that Snell's attempt to incorporate by reference 
two documents, referred to as "the Harris Documents," was successful; 

e. Whether Snell identified "with detailed particularity" the sections of the Harris 
Documents relied on by the CRU such that the relied-on material was legally 
incorporated by reference; 

f. Whether claims 2 and 59 are unpatentable under pre-AIA 35 U.S.C. § 102(e) as 
being anticipated by Snell (relying on incorporation by reference of the Harris 
Documents); 

g. Whether claims 2 and 59 are unpatentable under pre-AIA 35 U.S.C. § 103(a) as 
being unpatentable over Snell (relying on incorporation by reference in Snell of 
the Harris Documents) in view of Yamana; and 

h. Whether claims 2 and 59 are unpatentable under pre-AIA 35 U.S.C. § 103(a) as 
being 5 unpatentable over Snell (relying on incorporation by reference in Snell) of 
the Harris documents) in view of Y amano further in view Kamerman. 

Moreover, the record relating to this case is extensive. That record includes 13 IPRs, 

district court litigation involving the '580 Patent and its child, U.S. Patent No. 8,457,228 ("the 

'228 Patent"), and the record in the copending reexamination of the '228 Patent. 1 Six of the 13 

1 As yet, the CRU has not issued a final Office action in the '228 case. The CRU's position in 
that final Office Action may well be relevant to the issues in this case. 
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IPRs challenged the '580 Patent. Seven of them challenged the '228 Patent. See Exhibit A. 

Much of the record in the '228 reexamination is relevant to this reexamination. 

The extensive record complicates the numerous issues involved in the appeal. For 

instance, a first draft of the SNQ issue alone required more than 30 pages of argument and 

evidence. Rembrandt's counsel is hopeful that, with additional time and review, those arguments 

can be made more concise for the Board's consideration. 

The two-month briefing period began December 18, 2017, and thus included the holiday 

period, a time when both the in-house and outside counsel responsible for the drafting the appeal 

brief had family responsibilities. Counsel has nonetheless worked diligently to prepare the 

appeal brief but still has much work to do. However, a yearly family commitment that could not 

be modified required outside counsel to be away between January 20 and January 25. That same 

week, in-house counsel was required to be out of the county for an opposition proceeding. 

Finally, back-up counsel will be away January 31 through February 5. 

For the reasons set forth above, it will be difficult, if not impossible, for counsel and the 

client to prepare a final draft of the appeal brief that is clear and concise and meets the Board's 

requirements for appeal briefs by its February 18, 2018, due date. 

B. Several Requests for Reconsideration and a Final Agency Action are 
Pending and Their Outcome Could Impact Briefing in the Appeal 

Additionally, pending before the Office are two requests for reconsideration and a final 

agency action relating to two petitions that were dismissed but have not been finally decided. 

The first request was filed on September 18, 2017 and is described above as the § 325(d) 

Reconsideration Request. The second request was filed on November 27, 2017 and is described 

above as the Finality Reconsideration Request. The grant of the§ 325(d) Reconsideration 
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Request would obviate any appeal, and the grant of the Finality Reconsideration Request could 

clarify and possibly limit the issues to be addressed on appeal. 

C. No Party Will be Prejudiced by Granting the Present Request for 
Extension of Time 

The discussion above illustrates that there is more than sufficient cause to grant this 

Request for Extension of Time. For completeness, Rembrandt notes that no party will be 

prejudiced by its grant. 

Petitioner Samsung will not be prejudiced. Samsung has been aware of the '580 Patent 

since at least March 15, 2013, when Rembrandt filed suit against Samsung for infringement of 

the '580 Patent. § 325(d) Reconsideration Request, Exhibit 2 at 1. Samsung waited more than 

three years to file the Request for Reexamination in the present proceeding, waiting until after it 

failed to invalidate claims 2 and 59 of the '580 patent in district court2 and in three previous IPR 

proceedings. Id., passim. Given Samsung's three-year delay in filing the present proceeding, 

there can be no argument that Samsung will be prejudiced by the requested one month extension 

of time, if granted. 

Rembrandt understands that there are public policy considerations favoring "special 

dispatch" in ex parte reexamination, and public interest in invalidating "bad patents." The '580 

Patent is not such a "bad patent." As illustrated in the discussion above and in the§ 325(d) 

Request for Reconsideration, the '580 Patent represents an "extreme outlier," having faced six 

IPR challenges and a challenge in district court (which has been reviewed by the Federal 

2 All substantive issues have been finally decided in federal court. The district court decided the 

case in favor of Rembrandt, and the Federal Circuit affirmed the jury's determination that claims 

2 and 59 of the '580 Patent and claim 21 of the '228 Patent are not invalid. Samsung did not 

challenge the jury's infringement findings on appeal. The case was remanded on an issue of 

damages. Rembrandt Wireless Techs., LP v. Samsung Elect. Co. Ltd., No. 16-1729 (Fed. Cir. 

2016). 
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Circuit), all of which failed to invalidate claims 2 and 59 of the '580 Patent. With such a 

procedural background, it is clear that the public would not be prejudiced by granting the 

requested one-month extension of time after so many years of failed challenges to the '580 

Patent. 

III. Conclusion 

In light of the above, Rembrandt respectfully submits that sufficient cause exists to grant 

Rembrandt a one-month extension of time, extending the due date for filing Rembrandt's appeal 

brief from February 18, 2018, to March 18, 2018. 

To the extent the Office believes any rules prevent consideration of this request, 

Rembrandt further petitions the Director to suspend such rules under the power granted to the 

Director by 37 C.F.R. § 1.183. 

Submitted currently herewith is the requisite fee pursuant to 37 C.F.R. § 1. l 7(g). Any 

additional fee required for submission of this request may be charged to Counsel's Deposit 

Account Number 02-2135. 

Date: January 26, 2018 By: 

cc: Nancy J. Linck, Ph.D. 
Counsel for Patent Owner 

Respectfully submitted, 

/Michael V. Battaglia/ 
Michael V. Battaglia 
Reg. No. 64,932 
ROTHWELL, FIGG, ERNST 
& MANBECK, P.C. 
607 14th Street, N.W., Suite 800 
Washington, DC 20005 
Phone: 202-783-6040 
Facsimile: 202-783-6031 

Attorney for Patent Owner 
Rembrandt Wireless Technologies, LP 

Rembrandt Wireless Technologies, LP 
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CERTIFICATE OF SERVICE 

It is hereby certified that on this 26th day of January, 2018, the foregoing REQUEST 

FOR EXTENSION OF TIME PURSUANT TO 37 C.F.R. § 1.550 was served, by first-class 

U.S. Mail, on the attorney of record for the third-party Requesters Samsung Electronics Co., Ltd. 

and Samsung Electronics America, Inc., at the following address: 

J. Steven Baughman, Esq. 
Ropes & Gray LLP 

IPRM - Floor 43 
Prudential Tower 

800 Boylston Street 
Boston, Massachusetts 02199-3600 

Phone: 202-508-4606 
Facsimile: 202-383-8371 

/Michael V. Battaglia/ 
Michael V. Battaglia 
Reg. No. 64,932 
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Electronic Patent Application Fee Transmittal 

Application Number: 90013808 

Filing Date: 12-Sep-2016 

Title of Invention: 
SYSTEM AND METHOD OF COMMUNICATION USING AT LEAST TWO 
MODULATION METHODS 

First Named Inventor/Applicant Name: 8023580 

Filer: Michael Vincent Battaglia/Judith Pennington 

Attorney Docket Number: 3277-0114US-RXM 1 

Filed as Large Entity 

Filing Fees for ex parte reexam 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

PETITION FEE- 37 CFR 1.1 ?(G) (GROUP II) 1463 1 200 200 

Miscellaneous: 

Total in USO($) 200 
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Electronic Acknowledgement Receipt 

EFSID: 31613798 

Application Number: 90013808 

International Application Number: 

Confirmation Number: 2211 

Title of Invention: 
SYSTEM AND METHOD OF COMMUNICATION USING AT LEAST TWO 
MODULATION METHODS 

First Named Inventor/Applicant Name: 8023580 

Customer Number: 6449 

Filer: Michael Vincent Battaglia/Judith Pennington 

Filer Authorized By: Michael Vincent Battaglia 

Attorney Docket Number: 3277-0114US-RXM 1 

Receipt Date: 26-JAN-2018 

Filing Date: 12-SEP-2016 

Time Stamp: 11:51:57 

Application Type: Reexam (Patent Owner) 

Payment information: 

Submitted with Payment yes 

Payment Type DA 

Payment was successfully received in RAM $200 

RAM confirmation Number 012618INTEFSW00017061022135 

Deposit Account 

Authorized User 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 
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File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

61176 

1 Reexam Request for Extension ofTime EOTRequestl .pdf no 8 
92adf37e 180c2fd273a6ab8825650a 1201 St 

b994 

Warnings: 

Information: 

30710 

2 Fee Worksheet (5B06) fee-info.pdf no 2 
f4d 64cf81 b8e25 f225 707 3 ac48e 1 d ac 4df3 2 

1181 

Warnings: 

Information: 

Total Files Size (in bytes) 91886 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Agglications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Agglication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Agglication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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UNITED STATES PATENT AND TRADEMARK. OFFICE 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR 

90/013,808 09/12/2016 

6449 7590 01/29/2018 
ROTHWELL, FIGG, ERNST & MANBECK, P.C. 
607 14th Street, N.W. 
SUITE800 
WASHINGTON, DC 20005 

8023580 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 14S0 
Alexandria, Virginia 22313•1450 
www.uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

3277-0114US-RXMI 2211 

EXAMINER 

GE, YUZHEN 

ART UNIT PAPER NUMBER 

3992 

MAIL DATE DELIVERY MODE 

01/29/2018 PAPER 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

PTOL-90A (Rev. 04/07) 
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DO NOT USE IN PALM PR.INTER 

(THIRD PARlY REQUESTER'S CORRESPONDENCE ADDRESS) 
: 

Commissioner ror Patenra 
United States Patent and Trademark Office 

P.O. Box 1450 
Alexandria, VA 22313-1450 

WUU1J11.1spto.gov 

i ROPES & GRAY LLP JAN 2 9 2018 
; PRUDENTIAL TOWER 

IPRM DOCKETING -FLOOR 43 
800 BOYLSTON STREET 
BOSTON, MA 0199-3600 

EX PARTE REEXAMINATION COMMUNICATION TRANSMITTAL FORM 

REEXAMINATION CONTROL NO. 90/013,808. 

PATENT NO. 8,023,580. 

ART UNIT 3992. 

Enclosed is a copy of the latest communication from the United States Patent and Trademark 
Office in the above identified ex parte reexamination proceeding (37 CFR 1.550(f)). 

Where this copy is supplied after the reply by requester, 37 CFR 1.535, or the time for filing a 
reply has passed, no submission on behalf of the ex parte reexamination requester will be 
acknowledged or considered (37 CFR 1.550(g)). 

PTOL-465 (Rev.07-04) 
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Application No. App Ii ca nt(s) 

Decision on Petition for Extension 901013,808 8,023,580 1------------1---~---.---o f Time in Reexamination Examiner Art Unit 

Yuzhen Ge 3992 

1. THIS IS A DECISION ON THE PETITION FILED January 26, 2018. 

2. THIS DECISION IS ISSUED PURSUANT TO: 
A. [8] 37 CFR 1.550(c) - The time for taking any action by a patent owner in a third party requested ex parte 

reexamination proceeding will be extended only for sufficient cause and for a reasonable time specified. 
B. D 37 CFR 1.550(c) - The time for taking action by a patent owner in a patent owner requested ex parte 

reexamination proceeding will only be extended for more than two months for sufficient cause and for a 
reasonable time specified. 

C. D 37 CFR 1.956 - The time for taking any action by a patent owner in an inter partes reexamination proceeding 
will be extended only for sufficient cause and for a reasonable time specified. 

The petition is before the Central Reexamination Unit for consideration. 

3. FORMAL MA TIERS 
Patent owner requests that the period for filing an Appeal brief in response to the Notice of Appeal filed December 18, 
2017, which pursuant to 37 CFR 41. 37 sets a two {2) month period for filing a the appeal brief, be extended by an 
additional one (1} month. 

A Petition fee per 37 CFR § 1.17(9)): 

i. [8] Petition includes authorization to debit a deposit account. 

ii. D Petition includes authorization to charge a credit card account. 
iii. D Other __ . 

B. [8J Proper certificate of service was provided. (Not required in reexamination where patent owner is requester.) 

C. [8] Petition was timely filed. 

D. [8] Petition properly signed. 

4. DECISION (See MPEP 2265 and 2665) 

A [8J Granted or D Granted-in-part for one (1) month because petitioner provided a factual accounting that 
established sufficient cause. (See 37 CFR 1.550(c) and 37 CFR 1.956). 
i. D Other/comment: 

B. D Dismissed because: 

i. • 
ii. • 

Formal matters (See unchecked box(es) (A, B, C and/or D) in section 4 above). 

Petitioner failed to provide a factual accounting of reasonably diligent behavior by all those 
responsible for preparing a response to the outstanding Office action within the statutory time period. 

iii. D Petitioner failed to explain why, in spite of the action taken thus far, the requested additional time is 
needed. 

iv. D The statements provided fail to establish sufficient cause to warrant extension of the time for taking 
action. 

v. D The petition is moot. 

vi. [J Other/comment: __ 

5. CONCLUSION: Patent Owner's Appeal Brief is due March 18, 2018. 

Telephone in0uiries with regard to this decision should be directed to Stenhen Stein at 571-272-1544 in the CRU. 

U.S. Patent and Trademark Office 
PT0-2293 (Rev. 11-2013) 

/Stephen Stein/ 
Supervisory Patent Reexamination Specialist 
Central Reexamination Unit 

Part of Paper No. 01292218 
Decision on Petition for Extension of Time in Reexamination 
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reexamination proceedings of U.S. Patent No. 8,023,580 (the '"580 patent"). Please charge any 
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I. REAL PARTY IN INTEREST 

The real party in interest is Rembrandt Wireless Technologies, LP. 
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II. RELATED APPEALS, INTERFERENCES, AND TRIALS 

Related to this ex parte reexamination (Control No. 90/013,808) of U.S. Patent No. 

8,023,580 ('"580 Patent") is ongoing ex parte reexamination (Control No. 90/013,809) of U.S. 

Patent No. 8,457,228 (the '228 Patent) ( child of the '580 Patent), 13 inter partes reviews (now 

concluded), and one district court litigation, which was appealed to the Federal Circuit and 

affirmed (now concluded with respect to the infringement and validity issues). These are listed 

and further identified on Exhibit A. Several related petitions remain outstanding. See Exhibit A 

at 6-7 (describing outstanding petitions filed June 8, 2017; September 18, 2017; October 27, 

2017; and November 27, 2017). 
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III. SUMMARY OF THE CLAIMED SUBJECT MATTER 

A. Claims on Appeal 

Claims 2 and 59 of the '580 Patent are the subject of this ex parte reexamination and are 

argued together. In their entirety, they read: 

2. [A communication 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 comprising: 

a transceiver, in the role of the master according to the master/slave 

relationship, for sending at least 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 type than the first modulation method, 

wherein each transmission comprises a group of transmission sequences, wherein 

each group of transmission sequences is structured with at least 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 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 that is modulated according to the second 

modulation method, wherein the second sequence is transmitted after the first 
sequence], 

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. 

59. [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 

compnsmg: 
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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 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 the second modulation method, wherein the second sequence is transmitted 

after the first sequence], 

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. 

B. Summary of the State of Master/Slave Art Prior to the '580 Invention 

According to the '580 Patent, prior art master/slave systems could only communicate 

when all network devices used a single common type of modulation method. See '580 Patent at 

1:27-65, 3:40-48. Thus, if a slave using an additional type of modulation method were added to 

the network, the new slave could not easily communicate with the master using the different 

modulation type because it would not be compatible with the common type of modulation 

method. Id. Annotated FIG. 1 of the '580 Patent shows such a prior art master/slave system, 

where all devices in the network communicate using only a single common type of modulation 

method ( such as the amplitude modulation used by AM radio), even though some of the devices 

may be capable of communication via other types of modulation methods: 

4 

IPR2020-00034 Page 01183



1[&\1¥¥1&'1 
$_,f~~~-

s, ...................................... , 

~rt~IRR1~1 
, ............................... , ............ ,❖ 

·l~~~~~~ 
T.:~:~i,~'<~f 

FlG, 1 
Prior Art 

•• 

The state of master/slave art prior to the '580 invention is described in the '580 Patent at 

col. 3, 1. 40-col. 4, 1. 50, with reference to FIG. 2. See 37 C.F.R. § 1.132 Declaration of Dr. 

Robert Akl (executed June 29, 2017) ("Akl I") (Exhibit B), at CJ{CJ{ 78-80 (describing these '580 

teachings from the perspective of a skilled artisan). 
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FIG~ 2 

Briefly, FIG. 2 discloses a polled multipoint master/slave system. At the beginning of a 

session, the master established a common modulation type for communication with all its slaves 

(sequence 32 in FIG. 2). All slaves were identical in that they shared a common modulation with 

the master. 
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The master then communicated with its slaves, one at a time, by sending a training 

sequence with the address of the slave with which it wants to communicate, followed by data, 

and finally a trailing sequence to end the communication (sequences 34-38 in FIG. 2). A slave 

could not initiate a communication, but, if the slave were polled by the master, it could respond 

to the master in a similar fashion (sequences 42-46 in FIG. 2). When the master had completed 

its communications with the first slave, it could then communicate with a second slave using the 

same negotiated common modulation (sequences 48-54 in FIG. 2). Akl I, at CJ{ 80. 

C. Summary of the Problems Identified and Solved by the Claimed Invention 

1. The Problems Identified in the '580 Patent 

The claimed invention was designed to address the problems that resulted when different 

types of tribs (e.g., Type A and Type B, as described in the specification) sought to communicate 

using different modulation types. With reference to FIG. 2, the problems Gordon Bremer both 

identified and solved are described in his detailed description as follows: 

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 transceiver attempts to establish A as a common modulation during 
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. Master transceiver 24 
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 

of trib 26a to recognize the communication request (training sequence 34) from 
master transceiver 24. Thus, if the tribs in a multipoint communication system use 
a plurality of modulation methods, the overall communication efficiency will be 
disrupted as specific 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. 

'580 Patent at 4:55-5:6. 

Summarizing the problems inventor Bremer was first to identify: 
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a) If a prior art master wanted to communicate with a slave using a second 

modulation method that was of a different type than that used to communicate 

with its other slaves ("wherein the second modulation method is of a different 

type than the first modulation method"), it was necessary to tear down the session 

and begin a new session. Doing so was disruptive. 

b) If the prior art master attempted to communicate using a different modulation type 

without beginning a new session, the other slaves would not understand the 

attempted communications and would not respond to any communications 

directed at them, resulting in repeated attempts by the master to communicate. In 

addition, the slaves could become confused by the transmissions and make 

improper communication attempts. 

One of ordinary skill in the relevant art would have understood that FIG. 2 and its description do 

not disclose and would not have suggested the above-described problems, or even the goal of 

using different types of modulations in one master/slave session. Akl I, at CJICJI 81-83. 

2. The '580 Solution to These Problems in a Master/Slave Setting 

In the context of the master/slave system described above, Gordon Bremer invented "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." '580 Patent at 2: 17-20. Mr. Bremer solved the above-described problems with 

his claimed master/slave communication system in which slaves can seamlessly communicate 

over a network through a master using multiple types of modulation methods, thereby permitting 

selection of the modulation type best suited for a particular application. '580 Patent at 1:66-2:33; 

Akl I, at CJ{ 84. 

The claimed invention of the '580 Patent is further described with reference to FIG. 2 and 

in FIGs. 3-8 and the written description. Specifically, FIGs. 3 and 4 show block diagrams of the 

master transceiver and tributary transceivers, while FIG. 5 shows a ladder diagram illustrating 
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the operation of those transceivers. FIGs. 6 and 7 show state diagrams for exemplary tributary 

transceivers. And FIG. 8 shows a signal diagram for exemplary transmissions. Akl I, at CJ{ 85. 

Annotated FIG. 8 shows two communications intended for different slaves. The first 

communication 170 uses a first type of modulation method for both the initial training signal and 

the subsequent data signal, while communication 172 uses the first type of modulation method 

for the training signal and the second type of modulation method for the data signal: 

l"""""""""""""""""""""""""""""""""""""""""""""<"""""i-7~ """""""""""""""""""""""""""""""'"··}: 
~ ............................. . 

'580 Patent at 4:21-24, 4:42-44, FIG. 8. Information in the training signal indicates whether 

there will be an impending change from the first type of modulation method to the second type 

of modulation method. Id. (training signal includes "notification of change to Type B" 

modulation method). Akl I, at CJ{ 87. 

Mr. Bremer' s solution to the problems described above is captured in the language of 

claims 2 and 59 and described in the '580 specification with reference to FIG. 5: 
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With reference to FIG. 5 and claim terms in italics, if the Master is communicating with a 

Type A trib ("Trib 1 Type A") using a negotiated first modulation type A in the normal fashion 

and then wants to communicate with a Type B trib ("Trib 2 Type B"), the Master transmits ''first 
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information" comprising a ''first sequence" modulated according to the ''first modulation 

method!' ( one that the Type A trib understands) that "indicates an impending change" to a second 

modulation method (illustrated as training sequence 106). The Master then transmits to the Type 

B trib "second information for at least one group of transmission sequences compris[ing] a 

second sequence that is modulated according to the second modulation method," which is "a 

different type than the first modulation method." In the FIG. 5 embodiment, the "second 

sequence" is illustrated as transmission sequence 108 and uses the second type modulation 

method, i.e., one that the Type B trib can understand and Type A cannot. Akl I, at CJ{ 88. 

It is at this point that the "third sequence" limitations of claims 2 and 59 come into play. 

To satisfy the limitations of claims 2 and 59, the transceiver must be "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." Akl I, at CJ{ 89. 

Again, referring to FIG. 5, after the Master completes its communication with a Type B 

trib using Type B modulation (transmission sequence 108), claims 2 and 59 require that the 

Master send a "third sequence" to inform Type A trib that "communication from the master has 

reverted to the first modulation method!' (illustrated as sequences 114, 126-132). Akl I, at CJ{ 90. 

The '580 specification describes Mr. Bremer' s "switches" between modulation 

types as follows: 

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 of an impending change to type B modulation. . . . After notifying the 
type A tribs 66a of the change to type B modulation, master transceiver 64, using 
type B modulation, transmits data along with an address in sequence 108, which 
is destined for a particular type B trib 66b. . . . . [Col. 6, 11. 3-12] 
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.... If, however, master transceiver transmits a training sequence 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. [Col. 6, 11. 41-48] 

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. [Col. 6, 11. 49-54] 

Thus, with reference to FIG. 5 (and using the language of claims 2 and 59), Mr. Bremer's 

switches include: 

a) "a first sequence" (e.g., training sequence 106) sent by the master using the ''first 

modulation method" to inform the Type A tribs of "an impending change from the first 

modulation method to the second modulation method" - one that is incompatible with the first -

telling Type A tribs to ignore the second message's "second sequence" which they cannot 

understand and is not intended for them; 

b) "a second sequence" (e.g., transmission sequence 108) sent by the master using the 

second, incompatible modulation method to the Type B trib -- one that does understand the 

communication; and 

c) "a third sequence" (e.g., trailing sequence 114, and sequences 126-132) sent by the 

master using the ''first modulation method!' to inform Type A tribs that "communication from the 

master has reverted to the first modulation method." 

Akl I, at CJ{ 92. The combination of Gordon Bremer' s claimed sequences captures his solution to 

the problems he identified, i.e., switching from one modulation type to another incompatible 

modulation type when switching from one trib type to another in a master/slave setting. None of 

the cited references discloses or would have suggested either the problem Mr. Bremer set out to 
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solve in the master/slave setting, or his solution to that problem. See '580 Patent at 5:57-7:3 

(describing FIG. 5); Akl I, at CJ{ 93. 
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IV. ART RELIED ON IN THE FINAL OFFICE ACTION AND ADVISORY ACTION 

The CRU relies on one or more of the following references to support its SNQs and each 

of its three grounds of rejection: 

a. U.S. Patent No. 5,982,807, filed on Mar. 17, 1997 and issued on Nov. 9, 1999, to Snell, J. 

("Snell") (including the alleged incorporation by reference of Andren, C. et al., "Using 

the PRISMTM Chip Set for Low Data Rate Applications," Harris Semiconductor 

Application Note No. AN9614 ("Harris AN9614") and "HSP3824 Direct Sequence 

Spread Spectrum Baseband Processor," Harris Semiconductor File No. 4064.4 ("Harris 

4064.4") ); 

b. U.S. Patent No. 6,075,814, filed on May 9, 1997 and issued on June 13, 2000, to 

Yamana, L., et al. ("Yamana"); and 

c. 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"). 
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V. ISSUES TO BE REVIEWED ON APPEAL 

Patent Owner Rembrandt ("Rembrandt") respectfully asks the Board to consider the 

issues identified below in view of Rembrandt's Summary of the Claimed Subject Matter (§ III 

above) and Rembrandt's Arguments(§ VI below). 

Notably, only two relatively straight-forward determinations need be made to resolve this 

case. If the Board determines (1) that the master/slave limitations must be given weight (as they 

already have been by the PTAB and the courts and as they must be in this reexamination1) (infra 

at § VI.B) and (2) that Snell's attempted incorporation by reference of the "polled scheme" of 

Harris AN9614 failed as a matter of law (infra at§ VI.E), then the CRU's alleged SNQ must be 

vacated and all its rejections must be reversed. 

The issues are: 

1. Whether the CRU has identified a substantial new question of patentability 

("SNQ") based on art that is at best cumulative of art previously considered by the Office during 

multiple IPR proceedings - art that previously presented substantially the same issues and 

arguments presented in this reexamination. See infra at § VI.A; Akl I, at CJ{CJ{ 41-70. 

2. Whether the CRU has given claims 2 and 59 their broadest reasonable 

construction (1) by failing to give patentable weight the multiple master/slave limitations, (2) by 

misconstruing modulation methods "of a different type" in view of the prosecution history and 

contrary to the Federal Circuit's determination, and (3) by treating the claims as "single means" 

claims. See infra at§ VI.B-C; Akl I, at CJ{CJ{ 20-26. 

1 The CRU' s position regarding the master/slave limitations ignores the claim language, the 
teachings in the specification, and the long history of scrutiny of the '580 Patent (and its child, 
the '228 Patent). See Exhibit A. No one - not the PTAB during 13 IPRs, not the district court, 
not the Federal Circuit and not even Samsung (the litigation defendant, IPR petitioner, and 
reexamination requester) - has ever taken such an unreasonable position. 
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3. Whether Snell's attempted incorporation by reference of Harris AN9614 and 

Harris 4064.4 (collectively the "Harris Documents") was successful given that the evidence does 

not establish that they were publicly accessible prior to the '580 Patent's priority date. See infra 

at§ VI.E.1-2; Akl I, at CJ{CJ{ 71-73. 

4. Even assuming Snell's incorporation had been successful, whether the CRU can 

rely on completely different sections of Harris AN9614 than those sections Snell identified "with 

detailed particularity." See infra at§ VI.E.3; Akl I, at CJ{CJ{ 74-75. 

5. Whether the CRU has provided sufficient evidence to establish that the 

master/slave limitations were disclosed or would have been suggested by any of the art relied on 

in the three grounds of rejection, alone or combined as the CRU has proposed. See infra at§ 

VI.F.1; Akl I, at CJ{CJ{ 77, 101-120. 

6. Whether the CRU has provided sufficient evidence to establish that the "at least 

two types of modulation methods" limitations were disclosed or would have been suggested by 

any of the art relied on in the three grounds of rejection, alone or combined as the CRU has 

proposed. See infra at § VI.F.2; Akl I, at CJ{CJ{ 121-130. 

7. Whether the CRU has provided sufficient evidence to establish that "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" limitation was disclosed or 

would have been suggested by any of the art relied on in the three grounds of rejection, alone or 

combined as the CRU has proposed. See infra at§ VI.F.3; Akl I, at CJ{CJ{ 131-151. 

8. Whether the CRU has provided sufficient evidence to establish that it would have 

been obvious to modify or combine the cited art, as the CRU has proposed, given that there 
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would have been no motivation to do so, and, in fact, one of ordinary skill in the relevant art 

would have been discouraged from doing so. See infra at § VI.G; Akl I, at CJ{CJ{ 152-178. 
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VI. ARGUMENTS 

A. The CRU Has Not Identified a Substantial New Question of Patentability 

1. Background and Summary 

This reexamination is the latest in a series of attacks by Samsung on the '580 Patent 

previously made in court (including the Federal Circuit) and in six IPRs.2 After failing to 

successfully challenge claims 2 and 59, Samsung turned to the CRU in the face of the PTAB's 

adverse determinations in IPR2014-00518 ("'518 IPR") and IPR2015-00114 ("'114 IPR"). See 

Exhibit A for a history of the litigation and the 13 related IPRs. Samsung's reexamination 

request merely presented substitute references - ones that are at best cumulative of the Boer and 

APA references that it earlier presented to the PTAB - with no explanation why the references 

were not presented earlier or how they present a substantial new question when compared to 

those previously presented and considered in the multiple IPRs. In fact, those substitute 

references do not raise any new issues or arguments that have not already been considered by the 

Office. 

Rembrandt uses the phrase "at best cumulative" because the APA and Boer (relied on by 

the PT AB in multiple IPRs) expressly disclose subject matter that is not disclosed in the art now 

relied on by the CRU (including a master/slave relationship and the modulation method 

PPM/DQPSK) to find claims 1 and 58 unpatentable. See '518 IPR Final Written Decision 

(Exhibit II), at 13 (referring to the APA and agreeing that "the '580 patent's disclosed multipoint 

communication systems (or master/slave systems) ... contains material that may be used as prior 

art against the patent under 35 U.S.C. § 103 (a)"), 19 ("Boer describes PPM/DQPSK 

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

2 Samsung has also attacked the child of the '580 Patent, i.e., the '228 Patent, in court and in 
seven IPRs without success as to claim 21. 
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respect to DBPSK, under our construction of the term"). However, the PT AB determined that 

the APA and Boer - as presented by Samsung -- were not sufficient to support Samsung's 

position that claims 2 and 59 were unpatentable. See '518 IPR Institution Decision (Exhibit 

HH), at 13-15. 

Based on an overly broad claim construction (see infra at§ VI.B) and without 

considering whether Samsung's substitute references presented a substantial new question of 

patentability when compared to those already considered by the PTAB, the CRU ordered 

reexamination of claims 2 and 59. It has maintained its position throughout the reexamination 

based on its conclusion that it does not have to consider the PT AB' s Institution Decision in a 

previously completed IPR, i.e., the '518 IPR. In Rembrandt's view, that was a legal error that 

should be corrected by the Board. 

The CRU identified four alleged SNQs in its Order, all based on Snell alone. See Order 

at 8-11. The CRU maintained the same position on reconsideration of this issue. See Final 

Office Action ("FOA") at 17; Advisory Action ("AA") at 14.3 In concluding that Snell raised an 

SNQ, the CRU did not compare the issues raised and arguments made by Snell compared to 

those previously raised and made before the Office and considered in multiple IPRs of the '580 

Patent but instead reasoned: 

Because Snell was not cited or before the Office during prior prosecutions of the 
580 patent and related patents and during prior inter partes review of the 580 
patent, Snell in combination with other references are not before the Office prior 

to the instant reexamination. Accordingly, Snell in combination with other 

3 While not clear, Rembrandt anticipates that the CRU will rely on Snell's attempted 
incorporation by reference of Harris AN9614 to argue that the master/slave limitations are 
disclosed or would have been suggested by Harris AN9614's "polled scheme." See FOA 16. 
Thus, for purposes of showing that the CRU has not identified an SNQ only, Rembrandt assumes 
Harrris AN9614 could be considered. But see the discussion at§ VI.E (establishing that Snell's 
attempted incorporation failed) and at § VI.F.1.c ( establishing that Harris AN9614 did not 
disclose and would not have suggested the master/slave limitations). 
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references can be used to raise a substantially new question of patentability in the 
ex parte reexamination proceeding. 

Order at 4. See also FOA at 19 ("Conclusion: Because Snell has never been considered prior to 

the instant reexamination proceeding ... , the SNQs ... are fully supported by MPEP 2216 and 

2242."). 

In fact, the CRU has not identified a substantial new question of patentability because 

"the same question of patentability has already been ... decided in an earlier concluded ... 

review of the patent by the Office .... " MPEP § 2242 (emphasis added) (relied on by the CRU). 

In its now concluded '518 IPR, the PT AB considered the same issues and same arguments 

presented by Samsung based on the APA and Boer and decided in its '518 IPR Institution 

Decision that it was "not persuaded there is a reasonable likelihood that Petitioner would prevail 

in its challenge" of claims 2 and 59. '518 IPR Institution Decision (Exhibit HH), at 15 (quoted 

more extensively below). 

2. The Burden Is on the Office to Establish that Snell Presents New Issues and 
Arguments Rather than Those Previously Considered by the Office 

The CRU has not met its burden to establish that Snell presents issues and arguments that 

were not previously fully considered by the Office. Instead the CRU has taken the following 

positions: 

a) "Snell presents a new, non-cumulative technological teaching that was not previously 

considered and discussed on the record during the prosecution of the application that resulted in 

the patent for which reexamination is requested (see Sep 2016 Order, pp. 9-11)"; 

b) "[I]n all the previous IPRs, ... PT AB did not institute review of claims 2 and 59 and 

therefore the teaching presented by Snell regarding claims 2 and 59 is new and non-cumulative"; 

and 
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c) "Although the reference of Boer is similar to Snell, there is no provision in MPEP that 

requires comparing two prior art references [to determine] if one is cumulative to another to 

determine if a SNQ exists for claims that have not been reexamined before." FOA at 17 

(emphasis CRU's). See also AA at 14-15 (containing the same language). 

The CRU's positions ignore the burden placed on it by statute to establish that a 

substantial new question of patentability has been raised. See 35 U.S.C. § 303(a) and its 

legislative history (quoted below). It is simply not enough to point to "new" art that was not 

previously considered by the Office. The MPEP sections cited and quoted by the Office support 

Rembrandt's position, not the CRU's. See MPEP § 2242 (No SNQ when "the same question of 

patentability has already been ... decided in an earlier concluded ... review of the patent"); 

MPEP § 2216 ("It must first be demonstrated that a patent or printed publication ... presents a 

new, non-cumulative technological teaching that was not previously considered and discussed on 

the record ... during the prosecution of any other prior proceeding involving the patent for 

which reexamination is requested.") (emphasis added). "[A]ny other proceeding" necessarily 

and logically includes PTAB IPR proceedings. 

The CRU's positions also ignore the legislative history of 35 U.S.C. § 303(a). That 

legislative history makes clear that§ 303(a) was intended to protect against the very type of 

repetitive challenges at issue here. In amending the reexamination statute, Congress stated: 

[T]his bill is not a license to abuse patentees and waste the life of a patent. The 

point must be stressed that the past requirement of "a substantial new question of 

patentability" has not been diminished .... The bill preserves the necessary 

safeguard in the Patent Act against harassment of patentees with the safety-valve 
of a "substantial new question of patentability" standard, not merely "any sort of 

question." The agency has discretion in this determination to permit 

reexamination, but it is not absolute .... [T]he courts should judiciously interpret 
the "substantial new question" standard to prevent cases of abusive tactics and 

harassment of patentees through reexamination. 
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H.R. Rep. 107-120 (2001). 

The CRU's positions also ignore the case law interpreting § 303(a) and reconfirming that 

"an argument already decided by the Office ... cannot raise a new question of patentability." In 

re Swanson, 540 F.3d 1368, 1380 (Fed. Cir. 2008) (cited in Ex parte Lam Research Corp., No. 

2012-009622, 2013 WL 1178196, at *5 (PTAB Mar. 18, 2013) (Exhibit P)). In Swanson, the 

Federal Circuit clarified that the focus of the SNQ inquiry is not on whether a particular 

reference was or was not previously considered but rather on what question was considered: 

The 2002 amendment [to 35 U.S.C. § 303(a)] removes the focus of the new 

question inquiry from whether the reference was previously considered, and 

returns it to whether the particular question of patentability presented by the 

reference in reexamination was previously evaluated by the PTO. As was true 
before the amendment, an "argument already decided by the Office ... cannot 

raise a new question ofpatentability. H.R.Rep. No. 96-1307(1), U.S.Code Cong. 
& Admin.News 1980, pp. 6460, 6466; see also H.R.Rep. No. 107-120, at 3 

( explaining that the amendment did not diminish the "substantial new question 
requirement" and that "[t]he issue raised must be more than just questioning the 
judgment of the examiner."). 

Swanson, 540 F.3d at 1380 (emphases added). See also id. at 1376 (quoting H.R.Rep. No. 107-

120) ("According to the House Report accompanying the Bill, under the amended§ 303(a), 'the 

appropriate test to determine whether a "substantial new question of patentability" exists should 

not merely look at the number of references or whether they were previously considered or cited 

but their combination in the appropriate context of a new light as it bears on the question of the 

validity of the patent."'); MPEP § 2242 (quoted above). Where, as here, a previously considered 

prior art teaching is being considered again for the same or similar purpose in reexamination, no 

substantial new question exists. See Ex parte Muzzy Prods. Corp., No. 2009-011350, 2010 WL 

3448876 at *6 (BPAI Aug. 31, 2010) (Exhibit H). Thus, the CRU's finding that Snell was not 

previously before the Office is not sufficient to conclude that Snell raises an SNQ. 
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The CRU does not dispute that the present reexamination is nothing more than a 

redressed version of the prior failed IPR challenges. Permitting such a repetitive challenge to 

proceed simply cannot be harmonized with Congress's intent or decisions of the Federal Circuit. 

See, e.g., In re Recreative Techs. Corp., 83 F.3d 1394, 1396 (Fed. Cir. 1996) ("the reexamination 

statute was designed to exclude repeat examination on grounds that had already been 

successfully traversed."). 

As set forth above, Congress emphasized that the substantial new question should be 

"judiciously interpreted." H.R. Rep. 107-120 (2001). However, instead of doing so in this case, 

the CRU posits that PTAB decisions made in an institution decision denying review do not have 

to be considered in deciding whether an SNQ has been raised. See, e.g., FOA at 17 (quoted 

above). The CRU does not cite any statute, regulation, or case law that supports its position. In 

fact, an institution decision denying review is a "final Board decision." 77 Fed. Reg. 157, at 

48702 (discussing IPR regulations) (emphasis added). Again, if "the same question of 

patentability has already been ... decided in an earlier review by the Office" it cannot support an 

SNQ. MPEP § 2242 (relied on by the CRU). Thus, as long as the IPR has been concluded, 

decisions made by the Office during the IPR proceeding must be considered. 

Under the Office's illogical reasoning, in its Request for Ex Parte Reexamination of U.S. 

Patent No. 8,023,580 ('"580 Reexam Request"), Samsung could have relied on the same art 

(Boer and APA) and made the same arguments with respect to claims 2 and 59 as it made in the 

'518 and '114 IPRs and still established an SNQ. That cannot be the case, as such a result would 

be glaringly wrong and grossly unfair to Rembrandt. The CRU' s position also is contrary to the 

purpose of requiring a substantial new question, i.e., to guard against repetition of issues and 

arguments that have been previously raised and overcome. Thus, the CRU cannot establish a 
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substantial new question by advancing a previously rejected interpretation of substantially the 

same teachings to reach a different conclusion. 

Again, the issue is not whether the art is newly cited but rather whether the issues it raises 

have already been considered and decided by the Office. The Office is required to make that 

determination to decide whether an SNQ has been raised. In any case, certainly, once 

Rembrandt presented evidence establishing a prima facie case that Snell is no more than 

cumulative to Boer (or Boer and APA), the CRU had an obligation to rebut that evidence by 

pointing out how Snell raised issues or arguments that previously had not been raised and 

considered. It did not do so but rather simply maintained the position that it did not have to do 

so. In fact, it could not have done so for the reasons given below. Snell is at best cumulative of 

Boer ( or APA and Boer) and is being considered in the same way that Boer was considered in a 

number of IPRs of the '580 Patent, including the '518 IPR. Thus, nothing in Snell is sufficient to 

create a substantial new question (even assuming incorporation by reference of Harris AN9614). 

See Akl I, at CJ{CJ{ 41-62. 

3. Snell Is At Best Cumulative to Previously-Considered Boer 

The issues raised by and arguments based on Snell are substantially the same as those 

based on Boer (or on the APA and Boer). As an initial matter, both Snell and Boer proposed 

similar extensions to what became known as the 802.11 standard (or WiFi), namely adding two 

higher data rates to the lMB/s and 2MB/s data rates in the standard. Both references use the 

packet structure defined by the standard, including packet headers with the same fields. 

The CR U relies heavily on Snell's FIG. 3 and its description of these packet structures as 

providing the additional limitations of claims 2 and 59. Order at 8-11 (citing to FIG. 3 seven 

times in four pages). Substantially identical packet structures, described in Boer and Boer's FIG. 

4, were fully considered by the PTAB in the '518 IPR and found unlikely to render unpatentable 
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claims 2 and 59 of the '580 Patent. See '518 IPR Institution Decision (Exhibit HH) at 13-15 & 

17 (quoted infra at§ VI.A.4). Compare Snell's FIG. 3 with Boer's FIG. 4: 

✓- SWlTCHCOVER POINT 

, ................ , ............... ... 
: 216 
: Preamble /.,. 
I ·"I';,')' 
: Message'" 
I 

(Snell) FIG. 3 

________ , ___ .----"-------------------------··1 
11a : 

Header l 
I 
I 
I 
' DBP$K, 1 Mbps (cot: 3:56-58.J 

(Boer) FIG.4 

1 MbpsDBPSK 
2 Mbps DQPSK, or 
5 and 8 Mbps PPMIDQPSK 
(col. 2:23-27, 41-44) 

Comparing Snell's FIG. 3 with Boer's FIG. 4 and their corresponding descriptions makes clear 

that Snell adds nothing to Boer. 4 This comparison demonstrates that Snell is at best cumulative 

to Boer. See Akl I, at CJ{CJ{ 47-54.5 And this is not at all surprising as both Snell and Boer are 

directed to the packet structure standardized in the 802.11 standard. 

More specifically, in ordering ex parte reexamination of the '580 Patent, the CRU found: 

Snell discloses a transceiver that serves as an access point for 

communicating data with other transceivers connected to a wireless local area 

4 FIG. 4 has been annotated with its description in the specification to illustrate the striking 
similarities between Snell's FIG. 3 and Boer's FIG. 4. The additions to FIG. 4 are simply the 
terms "Preamble," "Header," "Message," DBPSK, 1 Mbps (col. 3:56-58)," and the 4 possible 
data rates for sending the data, "1 Mbps DBPSK, 2 Mbps DQPSK or 5 and 8 Mbps 
PPM/DQPSK (col. 2:23-27, 41-44)." 

5 See also Exhibit C (comparing the way Samsung presented Snell's FIG. 3 and Boer's FIG. 4). 
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network (WLAN). Snell at col. 4, lines 42- 47 and col. 5, lines 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 first modulation method." (col. 2, lines 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." col. 7, lines I 0-14, "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." col. 2, lines 15-17, "Moreover, a 

WLAN application, for example, may require a change between BPSK and QPSK 

during operation, that is, on-the-fly."). 

-Snell, Fig. 3. 

Snell discloses that each data packet transmission comprises a "group of 
transmission sequences" structured with a "first portion" (e.g., a PLCP preamble 
and PLCP header) and a "payload portion" (e.g., MPDU data). Id. at col. 6, lines 

35-36, col. 6, lines 64-66, col. 7, lines 5- 14, Fig. 3. The PLCP preamble contains 
SYNC and SFD fields, and the PLCP header contains SIGNAL, SERVICE, 
LENGTH, and CRC fields. Id. at Fig. 3, col. 6, line 48-col. 7, lines 14. The 
MPDU data is the data to be transmitted to the receiving transceiver. Id. at col. 7, 
lines 5-6 ("MPDU is serially provided by Interface 80 and is the variable data 

scrambled for normal operation."); see also Id. at col. 7, lines 6-14, Fig. 3. 

Snell teaches that the PLCP preamble and PLCP header are always 
modulated using the "first modulation method" (e.g., BPSK) (col. 6, lines 35-36, 

"The header may always be BPSK," Fig. 3). Snell further discloses that ''first 

information in the first portion" (e.g., the SIGNAL field in the PLCP header) 
"indicates" which of the ''first modulation method" (e.g., BPSK) and "second 
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modulation method" (e.g., QPSK) is used for modulating "second information" in 
the ''payload portion" (e.g., MPDU data). 

Snell teaches that the SIGNAL field in the PLCP header can have four 

values ( col. 6, lines 54-59), each of which corresponds to a modulation method 
for the MPDU data (col. 6, lines 52-59, col. 7, lines 1-2, col. 7, lines 5-14, Fig. 3). 

SFD i~ 1~'3A0h fQt tht: PLC1:. p~wbk ~. Now ~aung to 
th( PtCP ~ader 91, fut: SIGNAL is: 

U))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))~)Sl)?)?3?3?)?)?),3,0?)))?3?)?)?B3?3?)?JW?????? 

a~ 
14~ 
Jt$i 
~h 

-Snell, col. 6, lines 52-59. 

Order, at 8-9 (emphasis in Order). 

Based on these citations of Snell (produced in their entirety above) and using the 

claimed invention as a roadmap, the CRU drew the following unsupported conclusions: 

Snell's transceiver transmits a first group of transmission sequences 
comprising a "first sequence" (e.g., PLCP preamble and PLCP header) that is 

"modulated according to the first modulation method" (e.g., BPSK) where the 
''first sequence" (e.g., "SIGNAL" field in PLCP header) "indicates" (e.g., using 
"14h") the modulation type (e.g., QPSK) used for modulating the "second 

sequence" (e.g., MPDU data). For the first packet, the "SIGNAL" field in the 
PLCP header uses a code (e.g., "14h") that "indicates" when the MPDU data is 

modulated "according to the second modulation method" (e.g., QPSK). The 

"second modulation method" (e.g., QPSK) "is of a different type than the first 

modulation method" (e.g., BPSK). 

Snell's transceiver then transmits a second packet comprising a "third 

sequence" (e.g., PLCP preamble and PLCP header) "transmitted in the first 

modulation method" (e.g., BPSK) where the "third sequence" (e.g., "SIGNAL" 
field in PLCP header) "indicates" (e.g., using "OAh") the modulation type (e.g., 

BPSK) used for modulating the MPDU data of the second packet. 
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Thus, Snell teaches "transmitting 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." 

Order at 9-11 (emphasis in Order). See also FOA at 16 (citing to Order at 7-11); AA at 

14 ( citing to FOA at 16-17 which in tum cites to Order at 9-11 ). In fact, the Snell 

disclosure relied on by the CRU is substantially identical to the disclosure in Boer that 

was fully and repeatedly considered by the PTAB.6 See Exhibit D (comparing the 

portions of Snell cited by the CRU in its Order with substantially identical portions of 

Boer). See also Akl I, at CJ{CJ{ 41-54. 

The CRU does not identify a single issue or argument raised by Snell more relevant to the 

patentability of claims 2 and 59 than those previously raised by Boer (or Boer and APA) and 

fully considered by the PTAB. In fact, Snell is even less relevant than Boer (due to, inter alia, 

lack of any disclosure in Snell of a master/slave relationship, of PPM/DQPSK, or of a destination 

address 7), which explains why it was not cited previously during the multitude of IPRs earlier 

filed against Rembrandt's '580 and '228 Patents or during the Rembrandt v. Samsung litigation. 8 

4. Snell is Being Considered in the Same Way that Boer Was Previously 
Considered by the PTAB and Found Not Sufficient to Even Institute an IPR 
with respect to Claims 2 and 59 

In its Order, the CRU took the position that the SIGNAL/SERVICE fields of a 

"subsequent" transmission taught the additional limitations of claims 2 and 59 requiring, e.g., 

6 By the time the PTAB finally decided the '518 IPR in September 2015, Boer had been cited to 
the PTAB in at least twelve IPRs. See Exhibit A. Thus, the PTAB was very familiar with the 
Boer teachings. 

7 The relevance of these shortcomings is discussed infra at§§ VI.F.1, VI.F.2, and VI.G.4, 
respectively. 

8 Notably Samsung provided no explanation why Snell could not have been presented earlier. 
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that the transceiver be "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." Claim 

2. See Order I 0-11. It has maintained that position throughout reexamination. FOA 16 ( citing 

to Order 7-11); AA 14 (citing to FOA 16-17 which in turn cites to Order 9-11). 

In the '518 IPR, the Board considered the packet structure disclosed in FIG. 4 of Boer, 

which, as noted above, is substantially identical to that of Snell, and squarely rejected the 

argument now advanced by the CRU, namely, that the SIGNAL/SERVICE fields of a 

"subsequent" transmission taught the additional limitations of claims 2 and 59: 

Claim 2, which depends from claim 1, recites that 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." Petitioner submits that the recitation is met by material in Boer. 

Figure 4 of Boer is reproduced below. 

f ~~ . .. __ J~~4 ..... -.f~s ,. __12~a, ___ f~--: 1 21·~- _ ... 
SYNC r sFD l SIGNAL i SERVICE i LENGTH I CRC 

128 BITS 16 BITS • 8 BITS 8 BITS 16 BITS ' 16 BITS 

"--~·-· .... ./". ···-···-· 
216 

···-······-·./ -·---------·-v---·· 

218 

FIG.4 

214 
____ ) 

DATA 

Figure 4 is said to be a diagram illustrating the format of a data message 
circulating in Boer's LAN. Ex. 1204, col. 1, 11. 59-60. Message 200 includes 
preamble 216 and header 218, always transmitted at the 1 Mbps rate using 

DBPSK modulation. Subsequent DATA field 214, however, may be transmitted at 
any one of the four rates 1, 2, 5, or 8 Mbps, using the modulation and coding 

appropriate for the selected rate. Id. at col. 3, 11. 56-62. SIGNAL field 206 has a 
first value if DATA field 214 is transmitted at the 1 Mbps rate and a second value 
if the DATA field is transmitted at the 2, 5, or 8 Mbps rate. SERVICE field 208 
has a first value for the 1 and 2 Mbps rates, a second value for the 5 Mbps rate, 
and a third value for the 8 Mbps rate. Id. at col. 4, 11. 4-11. 
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Petitioner submits that the "first sequence" of base claim 1 corresponds 

to Boer's description of SIGNAL field 206 and SERVICE FIELD 208. E.g., Pet. 

32 ( claim chart). According to Petitioner, the "third sequence" of claim 2 
corresponds to a subsequent transmission of SIGNAL field 206 and SERVICE 

field 208. Pet. 25. Petitioner concludes that the subject matter of claim 2 would 

have been obvious because header 218 is always transmitted using DBPSK (the 

"first" modulation method). Id . .... 

* * * 

Petitioner has not provided sufficient evidence or explanation in support 

of why the fact that Boer's SIGNAL and SERVICE fields are always transmitted 

using DBPSK (the "first" modulation method) might demonstrate obviousness of 

the subject matter of claim 2. Petitioner has failed to show, in particular, how the 

SIGNAL and SERVICE fields might be deemed, as alleged, to "indicate" that 

communication from the master to the slave has reverted to the first modulation 

method, as recited in claim 2. 

Claim 59, which depends from independent claim 58, also recites a third 
sequence that is transmitted in the first modulation method that "indicates" 

communication from the master to the slave has reverted to the first modulation 

method. Petitioner submits, correctly, that Boer teaches that the SIGNAL and 

SERVICE fields in the header "indicate which modulation method is used to 

transmit DATAfield 218." Pet. 49. "When Boer is combined with the APA, it 

could therefore indicate that communication from the master to the slave has 

reverted to the first modulation method." Id. (citing Ex. 1220 enen 232-237). Mr. 
Goodman repeats that "it could therefore indicate" that communication has 

reverted to the first modulation method (Ex. 1220 en 237) and concludes, 

"[t]herefore, it is my opinion that claim 59 is obvious in view of the prior art" (id. 

en 238). Although it appears that Petitioner attempts to provide more explanation 

in its challenge of dependent claim 59, as compared with that of claim 2 or 49, we 

are not persuaded there is a reasonable likelihood that Petitioner would prevail 

in its challenge of any of claims 2, 49, and 59. 

'518 IPR Institution Decision (Exhibit HH), at 13-15 ( denying institution re: claims 2 and 

59) (emphasis added). See Akl I, at enen 51-54. 

As was the case with Boer, there's nothing in Snell that requires "the third sequence [to 

be] transmitted in the first modulation method or [to] indicate[] that communication from the 
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master to the slave has reverted to the first modulation method." Claims 2 and 59 ( emphasis 

added). Akl I, at CJ{ 53. The fact that "[t]he PLCP preamble and PLCP header are always at 1 

Mbit/s," Snell 6:64-66 (describing Snell's FIG. 3), does not meet this limitation. Akl I, at CJ{ 53. 

Neither does the fact that Snell's SIGNAL field in PLCP header has four predetermined values 

that correlate with four data rates/modulation methods that are used to send the payload, Snell 

6:48-59 (also describing Snell's FIG. 3). Akl I, at CJ{ 53. Boer discloses substantially the same 

information in describing Boer's FIG. 4. See Boer's FIG. 4 above and its description at 3:42-

4:24; Akl I, at CJ{ 53; Exhibit D. And the PTAB found that disclosure in Boer inadequate to even 

institute an IPR with respect to claims 2 and 59, even when combined with the APA.9 See '518 

IPR Institution Decision (Exhibit HH) (quoted above). 

5. Harris AN9614 is Cumulative to Art Previously Considered 

Presuming the CRU is relying on Snell's attempted incorporation by reference of Harris 

AN9614 as corresponding to or suggesting the master/slave claim limitations, Harris AN9614 is 

less relevant than the express disclosure of a master/slave relationship, including a master and 

tributaries, in the APA. 10 The PTAB previously fully considered APA with Boer in a number of 

IPRs of the '580 Patent, including the '518 IPR, and relied on it as corresponding to the 

master/slave limitations. Based on the PT AB' s consideration of APA and Boer, it determined 

that combination was unlikely to be sufficient to render claims 2 and 59 unpatentable. See, e.g., 

9 The APA considered by the PT AB is described as a "master/slave communications system" in 
the '518 IPR Institution Decision (Exhibit HH), at 7-8. Akl I, at CJ{ 47 n. 1. 

10 As explained at length below, the CRU has not established that Snell's attempted 
incorporation by reference was successful because, inter alia, the evidence does not establish 
that either Harris AN9614 or Harris 4064.4 (referred to collectively as the Harris Documents) 
was publicly accessible. See infra at § VI.E.1-2. Thus, as a matter of law, they could not be 
incorporated by reference. Further, the portions of the Harris Documents relied on by the CRU 
were not incorporated by reference as they are not those portions Snell attempted to incorporate. 
See infra at§ VI.E.3. 
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'518 IPR Institution Decision (Exhibit HH), at 17 (denying review of claims 2 and 59 based on 

the APA and Boer) (quoted above); Akl I, at CJ{CJ{ 60-62 (comparing Harris AN9614 with APA). 

6. None of the Other Cited Art Raises an SNQ 

For the reasons given above, the issues and arguments presented by Snell and Harris 

AN9614 are at best cumulative to those previously presented by Boer (or Boer and APA) and 

fully considered by the PTAB. See supra, at§ VI.A.3-5; Akl I, at CJ{CJ{ 47-62. As previously 

noted, the CRU does not rely on any other art to support its SNQs. In any case, none of the other 

references cited by the CRU supports an SNQ. See Akl I, at CJ{CJ{ 63-70. 

7. The Substantial Identity of Samsung's Arguments in its '580 Reexam 
Request to Those It Previously Presented to the PTAB Further Evidences the 
Lack of Any Substantial New Question 

As illustrated previously, the teachings of the art relied upon in the current proceeding are 

substantially the same as those relied upon in Samsung's completed IPRs. The arguments 

presented in the current proceeding are also substantially the same as those set forth in 

Samsung's completed IPRs. As will be shown in the following, Samsung has not presented the 

standardized 802.11 packet structure "in a new light or a different way" (MPEP § 2216), and 

instead simply has rehashed the unsuccessful arguments presented in multiple IPRs. Therefore, 

the arguments presented in the current proceeding fail to present Samsung's cumulative art as a 

substantial new question of patentability. Notably, Samsung's heavy reliance on Snell's Figure 

3 and on Boer's Figure 4 exposes their substantial identity. Samsung's references to these two 

figures have been placed in balded italics to emphasize this point. 

In its "Overview of Snell," Samsung began: 

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 
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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." Id at 2:61-63 ... , 1:55-57 ... , 2:27-30 ... , 
7:10-14 ... , 1:58-61 ... , 2: 15-17 .... See id at Abstract, 1:55-61, 2:56-59, Fig. 2, 
Fig. 3, Fig. 5. 

'580 Reexam Request, at 23-24. 11 

In its '518 IPR Petition, Samsung previously presented substantially the same arguments 

with respect to Boer: 

Boer discloses the use of transceivers. See e.g. Ex. 1204, 2:6-22 

("Referring first to FIG. 1, there is shown a preferred embodiment of a wireless 
LAN (local area network) 10 in which the present invention is implemented ... The 
access point 12 has antennas 16 and 17 for transmitting and receiving messages 
over a wireless communication channel... The mobile stations 18 are capable of 
transmitting and receiving messages selectively at a data rate of 1 Mbps 

(Megabit per second) or 2 Mbps, using DSSS (direct sequence spread spectrum) 

coding."). A person of skill in the art would have recognized that an access point 

could act as a master in a basic service set of a wireless LAN. Ex. 1220, CJ{95, 114. 

See also Ex. 1204, 2:34-37 .... 

. . . . Boer plainly discloses transmissions using "at least two types of 

modulation methods," since it teaches sending transmissions using DBPSK, 

DQPSK and PPM/DQPSK. Abstract ("A wireless LAN includes first stations 

adapted to operate at a 1 or a 2 Mbps data rate and second stations adapted to 

operate at a 1,2,5 or 8 Mbps data rate. The 1 and 2 Mbps rates use DBPSK and 

DQPSK modulation, respectively. The 5 and 8 Mbps rates use PPM/DQPSK 

modulation."). Ex. 1220, CJ{l16-118. 

'518 IPR Petition (Exhibit GG), at 19-20 (emphasis in italics added). 

In its '580 Request, Samsung continued: 

Snell discloses that each data packet transmission comprises a "group of 

transmission sequences" structured with a "first portion" ( e.g., 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 

11 The parentheticals and footnotes have been omitted. Except for the references to FIG. 3 and 
FIG. 4 (which Rembrandt has balded and italicized), emphases in bold are Samsung's, and 
emphases in italics are Rembrandt's. 
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the PLCP header contains 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 ... ; see also id at 7:6-14, Fig. 3. 

,~.,,-- stiliJ·fflt:R r(!~Y ~---n•-•-•.c~a,<; 

(Snell) FIG. 3 

Id at Fig. 3. 

'580 Reexam Request, at 24-25 (emphasis in italics added). 

Again, Samsung made substantially the same arguments in its '518 Petition based on 

Boer: 

... Boer discloses a message 200, shown in Figure 4, that "include[s] an 

initial portion and a data portion." See e.g. Ex. 1204, 1:33-37 ("Therefore, 
according to the present invention, there is provided a method of operating a 
wireless local area network station adapted to transmit and receive messages at a 
plurality of data rates, wherein said messages include an initial portion and a data 
portion .... "). The "initial portion" is the claimed "first portion," while the 

"data portion" is the claimed "payload portion." Ex. 1220, CJ{127-128 . 

. . . Boer discloses a communication device where "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. " An embodiment of message 200 is shown in Figure 4 [below]. 

j202 .... J~04 r· _J~~6' .J20~-.-J21~T-· r212 ..... . 

SYNC .. 1 SFD ·1 SIGNAL I SERVICE I LENGTH , CRC 
128 BITS ' 16 BITS , 8 BITS 8 BITS 16 BITS ' 16 BITS 

214 

··-···)··-···· 
DATA 

' ·-----v-·-···· ... ./"-. ··-···-····~·· -··-····v-······-· .... -•-··-·./ 

216 218 

2001 FIG.4 
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Messages 200 comprise several fields, including a Header 218 comprised, inter 

alia, of SIGNAL field 206, SERVICE field 208, and LENGTH field 210. Id. at 
3:42-49. After Header 218, message 200 contains DATA field 214, which also 

contains the address of the intended recipient. Id. at 6:28-31. Ex. 1220, CJ{129-130. 

'518 IPR Petition (Exhibit GG), at 21-22. 

Samsung argued in its '580 Request: 

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 "first 

information in the first portion" ( e.g., 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 "second information" 

in the "payload portion" ( e.g., MPDU data). 

'580 Reexam Request, at 25. 

Again, substantially the same argument was made with respect to Boer in Samsung's 

'518 IPR Petition: 

Boer also discloses claim 1' s requirement that the "first information" (i.e., the 

identification of the modulation method) comprise a "first sequence" that is 
modulated using the "first modulation method." Boer teaches that Header 218, 

which includes the SIGNAL 206 and SERVICE 208 fields, is modulated using 

DBPSK, which is the "first modulation method." Ex. 1204, 3:56-58 ("With regard 
to the message 200, FIG. 4, it should be understood that the preamble 216 and 

header 218 are always transmitted at the 1 Mbps rate using DBPSK 
modulation.") . ... SIGNAL 206 and SERVICE 208 fields comprise the "first 
sequence." Given that data within the SIGNAL 206 and SERVICE 208 fields 

indicate what type of modulation the DATA field 214 will be transmitted with, 

they meet claim 1 's requirement that the "the first sequence indicate [] an 

impending change from the first modulation method to the second modulation 

method." Ex. 1220, CJ{136-137. 

'518 IPR Petition (Exhibit GG), at 23-24 (emphasis in italics added). 

In its '580 Request, Samsung continued: 

... Snell discloses "[n]ow relating to the PLCP header 91, the SIGNAL is: 

35 

IPR2020-00034 Page 01214



OAh 
14h 
37h 
6Eh 

lMbits/s BPSK 
2Mbits/s QPSK 
5.5 Mbits/s BPSK, and 
1 lMbits/s OPSK. 

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 Mbitls). 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 modulated using the 

"second modulation method" (e.g., QPSK at 2 Mbitls). 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. 

I ~ i 
.... .,., ...... ,.,,, ;;,.n'"--,..~~ ... ~-,. 'n ! ~ '';\,;"'(·(t~"Ui. {u .. {~}ttnt.":.a.O.N H ! 
.,"-"''} '\:'•!~:!.: ;' ;,.),-- : ..... ========·===:1~J 

\ ! \ ~~ ~ ! ,------------------, 
\ i :/h':..:.;{ $:i~·qu-::.".Ni:·t:··l·' i ~ ~.::.;,:,t.:·i.:·>1:.>i'ut 3.:i:·q~"..~e~}.[:"-e_."} ~ ~ ,-~:~J..:ni· ~h-~i-.:.,.:-.:..;1 ............ , 

\ ~--1~-------' ~{ r ~-~ ... ::. ...... .:.-s .. •> c.1':'". lS:v;;~·~ ... : ,:i..:,jl'. .< .l~\.:J.-:..:~G;.''.._.tdD.(.f';t -r~; 
\ j ,., S~!Cf-:OJY~ :'>(if.ff ~ i , i ....,.---S~{~1t.J f'>)]!(l 

: \~---192~---~ ~ : · ~ ~1Z~t----<• 
!'mic(\1iff~il{>l) ,ir;ij>t{i~: W?'llC(;oJ i crnrn~iS) i ~::(!,) •••.... ~ff-0 (~>Rl\KO =':···'"··~-- [°mt(i:ii:°jisiii_iii]~c..,~•!U:-V:&:~,: 5-t.i~--~:-8::~~::s_:_-::-,.!~~-~~~-~~~~.,.;.)!.· --.-~N~J\v--.~til.B-lt0)--_-___ -___ 

7 __ --: 

~::::::;:~- ----4S~ : ~tM-1{$----i-,,::_::-_-__ '_'"_' ---+------,---
i :OLi.'P ~~Rf j ~lC~ ~~.'It£°~ ----~,1, W~::-U \~-~~:.(] t ~Di':~· f'Rit)l.~:I j ~l(~ ~l:JJ}~ j M?~ {1,'..l~l1.SH.) 

(lS?'X, 1 ~:;>is {',E &lW) , r\%-:&~~1 OSf'll(, I !~I/> (m isl2,i1) =i 

Id at Fig. 3 (annotated). 

'580 Reexam Request, at 25-26. 

R~1H ~.m:. 

Similarly, Samsung previously argued in its '518 IPR Petition based on Boer: 

... Boer teaches that the "second information for said at least one group of 
transmission sequences comprises a second sequence that is modulated according 
to the second modulation method," since the data (the "second information") 

within DATA field 214 (the "second sequence") will be modulated using the 

second type of modulation method (DQPSK or PPM/DQPSK) when the SIGNAL 
206 and SERVICE 208 fields so indicate. Ex. 1204, 1:33-47, 3:56-62, 4:4-11 & 
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6:5-21. Finally, as plainly seen in Figure 4 in Boer, DATA field 214 (i.e, the 

recited "second sequence") is transmitted after SIGNAL field 206 and SERVICE 

field 208 (the recited "first sequence"). See also id., 3:56-62 ("With regard to the 

message 200, Fig. 4, it should be understood that the preamble 216 and header 

218 are always transmitted at the 1 Mbps rate using DBPSK modulation. The 

subsequent DATA.field 214, however, may be transmitted at a selected one of the 

four possible rates 1, 2, 5 or 8 Mbps, using the modulation and coding discussed 

hereinabove. ") . ... Ex. 1220, CJ{138-140. Thus, claim 1 is rendered obvious by the 

combination of the AP A and Boer. 

Dependent claim 2 requires that the transceiver "transmit a third sequence 

after the second sequence." This limitation is in both the APA and Boer. In the 

APA, transmission of multiple sequences is shown in Figure 2, with an exemplar 

"third sequence" being training sequence 48. See also Ex. 1201, 4:4-50. Boer 

teaches this as well. Ex. 1204, 1: 33-40 ( "Therefore, according to the present 

invention, there is provided a method of operating a wireless local area network 

station adapted to transmit and receive messages at a plurality of data rates, 

wherein said messages include an initial portion and a data portion, including the 

steps of- transmitting the initial portion of a message to be transmitted by a 

station at a first predetermined one of a first plurality of data rates ... "). A 

subsequent transmission of SIGNAL 206 and SERVICE 208 fields would be the 

"third sequence." The annotated figure [FIG. 4 below] 

illustrates the arrangement of "information," "portions," and "sequences" 
according to claim 1. Ex. 1220, CJ{141-142. 

Claim 2 further requires that the third sequence be "transmitted in the first 

modulation method and indicates that communication from the master to the slave 

has reverted to the first modulation method." As discussed, Header 218, which 

includes SIGNAL 206 and SERVICE 208fields, always transmitted using DBPSK 

(the "first modulation method"). Ex. 1204, 3:56-58. Ex. 1220, CJ{143. Thus, claim 

2 is obvious in view of the prior art. 
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'518 IPR Petition (Exhibit GG), at 24-25 (emphasis in italics added). See also '518 IPR Petition, 

at 23-24 (quoted above and arguing: "Given that data within the SIGNAL 206 and SERVICE 

208 fields indicate what type of modulation the DATA field 214 will be transmitted with, they 

meet claim 1 's requirement that the 'the first sequence indicate[] an impending change from the 

first modulation method to the second modulation method."'). 

Having failed in its '518 IPR challenge to claims 2 and 59, Samsung attempted to 

embellish its arguments in its '114 IPR challenge. See, e.g., '114 IPR Petition (Exhibit JJ), at 15-

21 (challenging the third sequence limitation on which it lost in the '518 IPR). Samsung's 

arguments in its '114 IPR Petition are included in Exhibit E, an exhibit that compares those 

arguments to the ones Samsung made in its '580 Reexam Request. The comparison in Exhibit E 

further illustrates the substantial identity of the issues raised and arguments made based on Boer 

and the issues raised and arguments made based on Snell. Again, Samsung's challenge failed. 

See '114 IPR Institution Decision (Exhibit KK), at 7-8 ( denying institution based on § 325( d) 

"because [Samsung's petition] present[ed] merely 'the same or substantially the same prior art or 

arguments' presented ... in IPR '518"). 

The CRU should have considered the substantial identity of the relied-on disclosure of 

Snell and previously-considered Boer and the arguments made by Samsung based on these two 

references and refused to order reexamination of the '580 Patent (or at least terminated it based 

on Rembrandt's arguments and evidence once presented to it). Instead the CRU has mistakenly 

taken the position that it was not required to do so. That position is not supported by law or by 

the cited MPEP sections and has permitted Samsung an opportunity to do an end-run around 

prior PTAB determinations in which it failed to make its case. Rembrandt respectfully requests 

that the Board vacate the reexamination for lack of any substantial new question of patentability. 
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B. The CRU Did Not Give Claims 2 and 59 Their Broadest Reasonable Construction 
because It Failed to Give Patentable Weight to the Multiple Master/Slave 
Limitations 

During reexamination of an unexpired patent, the Office applies the broadest reasonable 

construction when determining the meaning of claim terms. 12 MPEP § 2111. That is not to say, 

however, that the Office may construe claims so broadly that its constructions are unreasonable 

under general claim construction principles. Microsoft Corp. v. Proxyconn, Inc., 789 F.3d 1292, 

1298 (Fed. Cir. 2015). The Office's alleged broadest reasonable construction "cannot be 

divorced from the specification and the record evidence." Id. (quoting In re NTP, Inc., 654 F.3d 

1279, 1288 (Fed. Cir. 2011)). A construction that is "unreasonably broad" and which does not 

"reasonably reflect the plain language and disclosure" of the subject patent will not pass muster. 

Id. (quoting In re Suitco Surface, Inc., 603 F.3d 1255, 1260 (Fed. Cir. 2010)). 

As Rembrandt understands the CRU' s position, its primary argument with respect to the 

master/slave limitations is that they are not limitations at all. 13 See FOA at 25-29; AA at 8-10. 

Such a construction is completely divorced from the language of the claims as a whole and the 

teachings in the '580 description. 14 Further, the CRU' s position is contrary to how those 

limitations were treated by the PTAB in the multiple IPRs (now concluded favorably to Patent 

Owner with respect to claims 2 and 59) and contrary to the district court constructions (now 

12 The CRU repeatedly suggests that Rembrandt should amend the claims. See, e.g., FOA at 19-
20; AA at 11. That is not a reasonable suggestion in this case, as it overlooks the fact that the 
claims have been held valid and infringed by the district court (with validity now affirmed by the 
Federal Circuit) and determined unlikely to be proven unpatentable by the PTAB. 

13 The CRU's alternative arguments are addressed infra at§ VI.F.1.b-d. 

14 Notably, the '580 Patent uses the term "master" 94 times, the term "slave" 24 times, and the 
term "trib" 89 times. Further, the master/slave configuration is explicitly recited multiple times 
in claims 2 and 59. See supra at§ III.A (quoting the claims). Persons of ordinary skill would 
have recognized from the above disclosures that the claimed master/slave configuration is an 
important part of claims 2 and 59 that limits the claims to a master/slave system. Akl I, at CJ{ 25. 
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affirmed by the Federal Circuit). Neither the PTAB nor the courts ignored the master/slave 

limitations in the claims. See, e.g., the '518 IPR Institution Decision (Exhibit HH) passim; 

Rembrandt Wireless Techs. v. Samsung Elecs. Co., 853 F.3d 1370 passim (Fed. Cir. 2017). Both 

claim 2 and 59 are clearly limited to a system designed to function as a master/slave system 

rather than as the peer-to-peer system of Boer or Snell. See the description above in § III; Akl I, 

at cncn 84-97. 

More specifically, the CRU posits that Snell's disclosure of a transceiver satisfies the 

limitations of the claims even though there is no evidence that Snell's transceiver is inherently 

capable of performing the claim limitations, i.e., that it is programmed to do so or that it would 

have been obvious to do so. The CRU' s position is contrary to law: 

Although it is well established that claims directed to an apparatus must be 
distinguished from the prior art in terms of structure rather than function, ... in 
order to satisfy the functional limitations in an apparatus claim, however, the prior 
art apparatus must be capable of performing the claimed function .... As such, to 
be capable of performing the functional limitations in claim 1, the control units or 

comparable structure must possess the necessary structure, that is, programming, 

to function as claimed. 

Ex parte Hosoito, No. 2010-005212, 2012 WL 889723 at *2 (BPAI Mar. 7, 2012) (Exhibit I) 

(citing In re Schreiber, 128 F.3d 1473, 1477-78 (Fed. Cir. 1997)) (emphasis added). While the 

court in Schreiber found that the functional claim limitations were inherently met by the prior art, 

the court did not ignore the limitations or hold that the prior art could be modified to meet the 

limitations. See In re Schreiber, 128 F.3d at 1477-78. By analogy, to support its position that 

Snell's transceiver satisfies all the limitations of claims 2 and 59, the CRU was at least required 

to make a prima facie case that Snell's transceiver, as programmed, satisfies all the claim 

limitations, including the master/slave limitations. The CRU did not do so but rather maintained 
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the position that Snell's transceiver is "programmable" and thus is capable of being programmed 

to meet the limitations. See, e.g., FOA at 21. 

The CRU "agrees" with the language quoted from Hosoito but concludes that "[a]s long 

as a transceiver having the capability of being programmable then the transceiver is able to meet 

the claim limitations of claims 2 and 59." FOA at 21 (emphasis added). Thus, for example, the 

CRU agrees that the transceiver in Snell "must possess the necessary structure, that is, 

programming, to function as claimed," i.e., to function as a master/slave system. Yet there is no 

evidence that Snell possesses such programming or that it would have been obvious to program 

Snell's transceiver to satisfy the claim limitations, including the master/slave limitations. 

Further, there is no evidence that one of ordinary skill would be motivated to do so absent 

recognition of the problem to be solved and Mr. Bremer's solution. See the description above at 

§ 111.C. 

Additionally, the CRU's construction ignores the teachings in the '580 Patent's 

specification, including those explaining the problem Mr. Bremer identified and solved. Cf In re 

Prater, 415 F.2d 1393 (CCPA 1969) (recognizing that the identification of a problem and its 

solution was part of the inventors' "contribution to the art" and rejecting the Office's hindsight 

approach in determining obviousness): 

As we see it, the underlying statutory basis for the rejection of apparatus claim 

10 is 35 U.S.C. § 103 which precludes the grant of a patent if and only if "the 

subject matter as a whole would have been obvious at the time the invention 

was made to a person having ordinary skill in the art." Appellants' discovery, 

discussed in the second paragraph under the heading "THE INVENTION," 

supra, is, it seems to us, part of their contribution to the art. On that basis, 

appellants' discovery should be considered as part of "the subject matter as a 

whole" and not part of the prior art. It is conceded by the Patent Office that 

that discovery is both new and unobvious. Thus, based on the record before 

us, we do not perceive any reasonable basis for concluding that "the subject 
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matter as a whole," as defined by apparatus claim 10, would have been obvious 

at the time of appellants' invention. 

We have carefully considered the basic position of the Patent Office 

that it would be obvious to program a general-purpose digital computer to 

practice appellants' invention and that apparatus claim 10 reads on such a 

computer, as well as the disclosed analog device. We find that position fatally 

defective in that it, in effect, assumes the existence as prior art of appellants' 

discovery that the relationship indicative of error amplification "is related to, 

and may be expressed in terms of, the determinants of the subsets of equations, 

the determinant of largest magnitude indicating the subset of equations 

involving least error amplification." Perhaps today, after reading appellants' 

disclosure, the public dissemination of which the patent system fosters and 

encourages, it might be obvious to program a general-purpose digital 

computer to practice the invention. But 35 U.S. C. § 103 requires an analysis of 

the prior art at the time the invention was made to determine whether the 

invention was obvious. Graham v. John Deere Co., 383 U.S. 1, 86 S. Ct. 684, 

15 L. Ed. 2d 545 (1966). Assuming the existence, at the time of the invention, 

of general-purpose digital computers as well as typical programming 

techniques therefor, it is nevertheless plain that appellants' invention, as 

defined in apparatus claim 10, was not obvious under 35 U.S.C. § 103 because 

one not having knowledge of appellants' discovery simply would not know 

what to program the computer to do. See Ex parte King, 146 USPQ 590 (Pat. 

Off Bd. App. 1964). 

Id. at 1405-06 (footnote omitted) (emphases added). Similarly here, Mr. Bremer's discovery of 

the problem and its solution in a master/slave system, as described and claimed in the '580 

Patent, must be considered when construing the claim limitations (as well as determining 

obviousness (discussed infra at§ VI.G)). Without the benefit of hindsight, "one not having 

knowledge of [Mr. Bremer's] discovery simply would not know what to program [Snell's 

transceiver] to do." 

The CRU's overly broad claim construction suggests that functional language should 

somehow be treated differently than other types of claim language. That is not the case, as is 

clear from the language in MPEP § 2173.05(g): 
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A claim term is functional when it recites a feature "by what it does rather than by 
what it is" (e.g., as evidenced by its specific structure or specific ingredients). In 

re Swinehart, 439 F.2d 210,212, 169 USPQ 226,229 (CCPA 1971). There is 
nothing inherently wrong with defining some part of an invention in functional 
terms. Functional language does not, in and of itself, render a claim improper. Id . 
. . . Functional language may ... be employed to limit the claims without using the 
means-plus-function format. See, e.g., K-2 Corp. v. Salomon S.A., 191 F.3d 1356, 

1363 (Fed. Cir. 1999) .... 

A functional limitation must be evaluated and considered, just like any other 
limitation of the claim, for what it fairly conveys to a person of ordinary skill in 
the pertinent art in the context in which it is used. A functional limitation is often 
used in association with an element, ingredient, or step of a process to define a 
particular capability or purpose that is served by the recited element, ingredient or 
step .... 

Examiners should consider the following factors when examining claims that 
contain functional language to determine whether the language is ambiguous: 
(1) whether there is a clear cut indication of the scope of the subject matter 
covered by the claim; (2) whether the language sets forth well-defined 
boundaries of the invention or only states a problem solved or a result 
obtained; and (3) whether one of ordinary skill in the art would know from the 

claim terms what structure or steps are encompassed by the claim. These 
factors are examples of points to be considered when determining whether 
language is ambiguous and are not intended to be all inclusive or limiting. 
Other factors may be more relevant for particular arts. The primary inquiry is 
whether the language leaves room for ambiguity or whether the boundaries are 
clear and precise. 

Notably, in this case, "there is a clear-cut indication of the scope of the subject matter covered by 

the claim[s]," "the language sets forth well-defined boundaries of the invention," and "one of 

ordinary skill in the art would know from the claim terms what structure or steps are 

encompassed by the claim." 

Based on case law as reflected in MPEP § 2173.0S(g), in a reexamination, the Office has 

two options with respect to all of the claim limitations, including any functional limitations. It 
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can either (1) establish that the limitations are inherently or expressly disclosed in the cited art or 

would have been obvious based on that art, or (2) determine that the language is such that it 

cannot be construed and terminate the reexamination. The Office cannot ignore functional 

language by taking the position that the cited art could have been modified to satisfy the 

limitations. And that, in effect, is what the CRU has done in this case. For example, it has not 

established that Snell's transceiver was programmed to perform the functional claim limitations 

"in the role of master", inherently or expressly, or that it would have been obvious to do so 

without knowledge of the problem identified by Mr. Bremer, let alone his solution to solving the 

problem. See In re Prater, 415 F.2d at 1405-06 (quoted above). Rather, at most, the only thing 

the CRU has established is that Snell discloses a transceiver that perhaps could have been 

programmed according to the claim limitations had one of ordinary skill in the relevant art 

recognized the problem and solution that Mr. Bremer identified. But there is no evidence that 

one of ordinary skill did so at the relevant time. Instead, the CRU' s approach ignores the '580 

specification, including the claims, and the unrecognized problem identified in a master/slave 

system and solved by the claimed invention in a master/slave system. See supra at § 111.C 

(describing Mr. Bremer's claimed solution to a previously-unrecognized problem). 

The CRU also asserts that all of the limitations after 'for'" (in claim 2) and after 

"'capable of'" (in claim 59) are intended uses, do not further limit the structure of the claimed 

transceiver, and thus are not entitled to "patentable weight." FOA at 4-6. In response to Patent 

Owner's arguments in its Reply to the Non-Final Office Action ("Reply") at 28-44, the CRU 

indicates that it is giving patentable weight to the limitations that are preceded by the express 

language "configured to." FOA at 20-22; AA at 8-10. In fact, the CRU's approach continues to 
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ignore the master/slave limitations throughout the claims, including that in the clause following 

the "configured to" language in both claim 2 and 59 which reads: 

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. (emphasis added). 

In doing so, contrary to law, the CRU concludes that "Snell is also capable of communication in 

a master role in a master/slave relationship just like the transceiver in claims 2 and 59 because 

both transceivers are programmable." AA at 9. 

1. According No Patentable Weight to the Master/Slave Limitations Conflicts 
with the PTAB 's Prior Construction 

The CRU's approach is completely at odds with that of the PTAB in, for example, its 

'518 IPR Institution Decision. In that Decision, the PT AB accorded all limitations of the claims 

patentable weight, and found that the additional limitations in dependent claims 2 and 59 were 

decisive in distinguishing those claims over the cited references. See '518 IPR Institution 

Decision (Exhibit HH) passim. The CRU' s approach also is at odds with how the PTAB treated 

the master/slave limitations in the other 12 related IPRs identified in Exhibit A. The CRU fails 

to supply any reasoning to support a different interpretation than that of the PT AB. Instead it 

confusingly states that "the conclusions drawn by IPRs ... or the claims interpretation set forth in 

IPRs ... may not be applied in the current ex parte reexamination." FOA at 20. 

The CRU's position also is at odds with the district court's construction which, like the 

PTAB's, accorded patentable weight to all the claim limitations. See Rembrandt Wireless Techs. 

v. Samsung Elecs. Co., 853 F.3d 1370 (Fed. Cir. 2017); Claim Construction Order in Rembrandt 

Wireless Tech. v. Samsung Elecs. Co. (Exhibit F). Contrary to the Office's own procedures, the 

CRU did not "assess[] whether the judicial interpretation is consistent with the broadest 
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reasonable construction of the term" or justify "adopting a different claim construction than the 

judicial interpretation [by] supply[ing] reasoning to support the different interpretation." MPEP 

§ 2258 LG. Here, the CRU has not supplied such an assessment or justification. Instead it 

merely relies on the general principles that it applies the BRI when evaluating an unexpired 

patent and that Rembrandt can amend its claims to support its position that it can construe them 

differently than the courts. FOA at 19-20. The procedures identified in MPEP § 2258.1.G. 

cannot be satisfied by such an approach. 

2. The Broadest Reasonable Construction of "Master/Slave" 

Instead of ignoring the master/slave limitations, the CRU should have given the 

"master/slave" terms their plain and ordinary meaning as one skilled in the art would have 

understood the terms in the context of the '580 Patent. In the field of data communications, the 

electrical devices can be arranged in various network configurations. The '580 Patent and its 

claims are directed to a network historically-referred to in the computer industry as a 

master/slave network because one centralized "master" device controls all network 

communications with the other subordinate "slave" or "tributary" devices. Akl I, at CJ{ 21-23. 

The slave devices do not directly communicate with one another, but instead only communicate 

with the master. Id. This is very different from a peer-to-peer network (like Snell), in which 

network control is distributed amongst the devices in the network and each device communicates 

directly with its peers: 
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Id. at CJ{ 21. 
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Persons of ordinary skill at the relevant time would have recognized that the plain and 

ordinary meaning of a "master" is "a device which controls all communications with other 

devices (i.e., slaves) in a network" and the plain and ordinary meaning of a "slave" is "a device 

whose network communications are controlled by a master." Akl I, at CJ{ 21. That is the way 

"master/slave" is used in the specification and claims of the '580 Patent. For example, the 

device disclosed in the '580 Patent includes "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." '580 Patent at Abstract. "[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." Id. at 4:7-9. See also id. at 2:24-29 (describing the 

claimed invention as one involving "communication 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."). 

Numerous technical sources define "master" and "slave" consistent with the above-

described plain and ordinary meaning of these terms. For example, the IEEE Wireless 

Dictionary states: 
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"master: In the context of wireless protocols, this refers to a device that controls 

the operation of a network. ... " 

"slave: In the context of wireless protocols, a device that is dependent on another 

device for control, usually called the master. ... " 

E.g., IEEE Wireless Dictionary at 55, 80; see also Akl I, at CJ{ 23 (identifying other technical 

sources describing same). 

Simply put, the CRU's position that the master/slave limitations can be ignored as 

"intended uses," and/or that these limitations are met by any transceiver capable of being 

programmed to function as a master, is not only contrary to the law but also at odds with the 

PTAB's analyses and that of the district court and Federal Circuit in Rembrandt Wireless Tech. 

v. Samsung Elecs. Co. Such limitations can only be met by a prior art transceiver that is 

programmed or otherwise set up to perform all the functions required by the claim limitations or 

by prior art that would have suggested such programming. Here, none of the art relied on by the 

CRU does so. See infra at§ VLF (discussing the three claim limitations missing from and not 

suggested by the relied-on art). 

C. The CRU Has Misconstrued the Claimed Modulation Methods "of a Different 
Type" Limitations Rendering Its Claim Construction Unreasonable 

With respect to the modulation methods "of a different type" limitations, the CRU posits 

that modulation methods that are "incompatible" satisfy the "different type" limitations and thus 

that Snell's disclosure of BPSK and QPSK is sufficient to meet that requirement. See FOA at 22 

(relying on the '518 IPR Final Written Decision at 7-12); AA at 12-13 ("according to the 

interpretation set forth in IPR2014-00518, QPSK and BPSK are different modulation 

methods"). 15 

15 The PTAB determination relied on by the CRU was based on Boer, not Snell. The CRU 
refuses to consider the striking similarities between Boer and Snell when addressing the SNQ 
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As an initial matter, in advancing its "incompatible" construction, the CRU has ignored 

how that term is used in the '580 specification. In that context, first and second modulation 

methods are incompatible when one modem using the first method cannot communicate with a 

second modem using the second method. See '580 Patent, 1:45-65. See also supra at§ 111.C 

describing the problem the claimed invention was designed to and did solve. Importantly, 

"incompatible" as used in the '580 Patent cannot be considered in a vacuum but must be 

considered in the context in which it is used. Akl I, at CJ{ 26. Notably the CRU admits that Snell 

had no such incompatibility problem to solve (AA at 12-13) and thus no motivation to develop 

the '580 solution to the '580 incompatibility problem. 

The CRU has also ignored an express definitional statement in the prosecution history of 

the '580 Patent. As explained below, when an applicant unambiguously defines a claim 

limitation in the intrinsic record, that definition governs regardless of whether the claim is being 

interpreted under the BRI or Philips construction. Here, the Federal Circuit has already 

determined that the prosecution history of the '580 patent unambiguously defines modulation 

methods of "a different type" to mean "different families of modulation methods." Rembrandt 

Wireless Techs. v. Samsung Elecs. Co., 853 F.3d 1370, 1377 (Fed. Cir. 2017). Since none of the 

art relied on by the CRU discloses different families of modulation methods, all of the rejections 

should be reversed. 

1. Under the Broadest Reasonable Construction, a Definition Governs If It Is 
Set Forth in the Prosecution History 

While, in certain circumstances, there may be differences between the broadest 

reasonable construction ("BRI") applied by the Office and the Philips construction applied in 

infringement cases, those differences do not impact the claim construction analysis with respect 

issue but selectively relies on the PTAB's determinations based on Boer when they support its 
positions. 
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to modulation methods "of a different type." As the Federal Circuit has explained, as part of its 

determination of the broadest reasonable construction, "[t]he PTO should also consult the 

patent's prosecution history in proceedings in which the patent has been brought back to the 

agency for a second review." Microsoft Corp., 789 F.3d at 1298 (quoted and followed by the 

PTAB in, e.g., Mylan Pharms. Inc. v. Yeda Research & Deve. Co. Ltd., IPR2015-00644, 2015 

WL 5169139 (PTAB Aug. 25, 2015) (Exhibit Q); Google Inc. v. Arendt S.A.R.L., IPR2014-

00452, 2015 WL 4976582 (PTAB Aug. 18, 2015) (Exhibit R)). See also Straight Path IP 

Group, Inc. v. Snipet EU S.R.O., 806 F.3d 1356, 1262 (Fed. Cir. 2015) (stating that prosecution 

history "is to be consulted even in determining a claim's broadest reasonable interpretation"). 

Recently, in Arendt S.A.R.L., v. Google LLC, 882 F.3d 1132 (Fed. Cir. 2018), the Federal 

Circuit reaffirmed the requirement that the Office must consider the subject patent's prosecution 

history based on facts similar to those in this case: 

In making its primary ruling, the PT AB declined to credit the 

prosecution statements, and instead construed the claims as unlimited by the 

prosecution history. PTAB Op. at *11, *20. On this construction, the PTAB 

held the claims invalid in view of Goodhand. That was error. "In construing 

patent claims, a court should consult the patent's prosecution history so that the 

court can exclude any interpretation that was disclaimed during prosecution." 

Sorensen, 427 F.3d at 1378 (citing Phillips v. AWH Corp., 415 F.3d 1303, 

1317 (Fed. Cir. 2005) (en bane)). 

Here the applicant amended the claims and explained what was 

changed and why, and the examiner confirmed the reasons why the amended 

claims were deemed allowable. See ACCO Brands, Inc. v. Micro Sec. Devices, 

Inc., 346 F.3d 1075, 1078-79 (Fed. Cir. 2003) (stating that the examiner's 

Reasons for Allowance made "clear that the examiner and the applicant 

understood" what was changed and what the invention required). Here too, the 

examiner's "Reasons for Allowance" made clear that the examiner and the 

applicant understood what the applicant had changed, and what the claim 

amendment required. 
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Based on the PTAB's error in declining to apply the prosecution 
disclaimer, the ruling of unpatentability on this ground cannot stand .... 

Arendt, 882 F.3d at 1135-1136. Thus, under the broadest reasonable construction, where the 

patentee has set forth a definition in either the specification or prosecution history, that definition 

governs. Cisco Systems, Inc. v. AIP Acquisition, LLC, IPR2014-00247, 2014 WL 2364452, at *6 

(PTAB May 27, 2014) (Exhibit S); accord Advanced Fiber Techs. Trust v. J & L Fiber Servs., 

Inc., 674 F.3d 1365, 1374 (Fed. Cir. 2012). The Federal Circuit has repeatedly held that an 

inventor can act as his own lexicographer if he uses a "special definition of the term [that] is 

clearly stated in the patent specification or file history." Vitronics Corp. v. Conceptronic, Inc., 90 

F.3d 1576, 1582 (Fed. Cir. 1996). That is what happened during prosecution of the '580 Patent. 

2. The Prosecution History Unambiguously Defined "of a Different Type" 

The original claims of the '580 Patent required a first modulation method that was 

"different" from a second modulation method but did not require modulation methods of a 

"different type." For example, claim 1 required in material part: 

1. A communication system, comprising: 
a transmitter capable of transmitting at least two modulation methods, 

wherein the at least two modulation methods comprise a first modulation method 
and a second modulation, wherein the second method is different than the first 
modulation method, ... 

U.S. Application Serial No. 12/543,910, claim 1 (emphasis added). 

In the first Office action, a number of claims were allowed, including claim 1 and its 

dependent claims. A significant number of other claims were rejected under§§ 102 and 103 

based on U.S. Patent No. 5,537,398 to Siwiak ("Siwiak"). Siwiak disclosed transmissions in two 

different modulation formats. See Siwiak Abstract. In response to the rejections, many of the 

claims were amended to further distance them from Siwiak. The amendments to claim 1 

included, inter alia, the following language: 
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1. (Currently Amended) A communication system device ... , the device 
compnsmg: 

a transceiver ... for sending at least transmitter capable of transmitting 
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 ... 

March 1, 2011 Reply at 2. 

Specifically, the narrowing amendments, among other things, required that the second 

modulation method be "of a different type," rather than merely requiring that the modulations 

were "different." In conjunction with this amendment, the applicant stated: 

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. 

March 1, 2011 Reply at 20 (emphasis added). Applicant's statement in the prosecution 

history clearly reflects a narrowing of the claims to require two different types of 

modulation methods and further clarified that "different types of modulation methods" 

refers to "different families of modulation techniques" in a definitional "i.e." statement. 

Akl I, at CJ{ 20. 

3. The Federal Circuit has Determined that the Prosecution History of the '580 
Patent Unambiguously Defines Modulation Methods of "A Different Type" to 
Mean Different Families of Modulation Methods 

Contrary to the CRU' s and the PTAB' s construction, the Federal Circuit determined that 

the unambiguous prosecution history of the '580 Patent governs the construction of modulation 

methods of "a different type." Rembrandt Wireless Techs. v. Samsung Elecs. Co., 853 F.3d 

1370, 1377 (Fed. Cir. 2017) (issued after the PTAB's Final Written Decision in the '518 IPR). 
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In Rembrandt Wireless Techs., the district court determined that, based on the prosecution 

history, "modulation methods of a different type" must be construed as "different families of 

modulation techniques, such as the FSK [frequency-shift keying] family of modulation methods 

and the QAM [quadrature amplitude modulation] family of modulation methods." Rembrandt 

Wireless Techs. v. Samsung Elecs. Co., No. 13-213, 2014 WL 3385125, at *15 (E.D. Tex. July 

10, 2014) (Claim Construction Order) (Exhibit F) (quoted with approval in Rembrandt Wireless 

Techs., 853 F.3d at 1377). The Federal Circuit affirmed the district court's claim construction 

and determined that Samsung had not met its burden of proving the invalidity of claims 2 and 59 

of the '580 Patent. See Rembrandt Wireless Techs., 853 F.3d at 1375-1380. 

In arriving at its holding, the Federal Circuit analyzed the prosecution history of the '580 

Patent and confirmed that it includes an unambiguous statement that defines "different types of 

modulation methods" as "different families of modulation techniques, such as the FSK family of 

modulation methods and the QAM family of modulation methods." Id. at 1377. This 

determination was based on claim construction law that applies to both the Philips and the BRI 

standards. The Federal Circuit reasoned as follows: 

During prosecution of the '580 parent patent, the applicant inserted the "different 
types" limitation into its claims after the examiner had already issued a notice of 
allowance. In the applicant's contemporaneous remarks to the examiner, he 
indicated that he inserted the limitation into the independent claims to "more 

precisely claim the subject-matter." The applicant explained: 

Applicant has further amended [its] claims ... 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 QAM family of modulation methods . 

. . . Samsung contends that the plain claim language requires only that the 
different types of modulation methods be "incompatible" with one another. 
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According to Samsung, the claims cover devices that modulate signals using the 
same family of modulation methods (for example, FSK modulation), but 

operating with different amplitudes between modems. Samsung asserts that, 

because modulating using different amplitudes makes the devices incompatible, 
this arrangement embodies "different types" of modulation. 

We disagree with Samsung and adopt the construction entered by the 

district court. ... Here, the clearest statement in the intrinsic record regarding the 

meaning of the "different types" limitation is the descriptive statement the 

applicant made to the examiner when he inserted the limitation into the claims. 

Samsung's arguments to the contrary do not diminish this unambiguous 
statement in the prosecution history. 

For example, Samsung avers that we should not give the prosecution 
history statement definitional weight because it uses the phrase "i.e.," which 

Samsung argues introduces an exemplary item in a set. A patentee's use of "i.e.," 

in the intrinsic record, however, is often definitional. Indeed, the term "i.e." is 

Latin for id est, which means "that is." ... The context here strongly supports the 

conclusion that Rembrandt used "i.e." to define the "different types" limitation 

* * * 

We therefore agree with the construction entered by the district court that 
the term "modulation method [] of a different type" means "different families of 

modulation techniques, such as the FSK family of modulation methods and the 
QAM family of modulation methods." 

Id. at 1376-1377 (emphasis added; internal citations omitted). 

The Federal Circuit further affirmed the finding that two modulation methods that both 

alter phase are not "different types" of modulation. Rembrandt Wireless Techs., 853 F.3d at 

1379 ("Taken with Dr. Morrow's testimony, the fact that Boer's DBPSK and PPM/DQPSK 

modulation methods both alter phase is substantial evidence to support the jury's presumed fact 

finding that Boer did not teach the 'different types' limitation."). It is evident from the Federal 

Circuit's ruling that families of modulation methods are determined based upon the feature of the 

signal that is altered to encode information in the signal., e.g., with frequency shift keying (FSK) 
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techniques making up one such family and phase shift keying (PSK) techniques making up 

another such family. 

According to the CRU, it need not consider the Federal Circuit's determination for a 

number of reasons, including the fact that the PT AB construed the "of a different type" language 

differently in the '518 IPR. FOA at 11. However, the CRU's claim construction cannot be 

justified based on the PTAB's '518 IPR Final Written Decision. When the PTAB issued that 

decision, it did not have the benefit of the Federal Circuit's decision regarding the construction 

of the '580 Patent claims. In addition, the PTAB' s findings that "Patent Owner's purported 

'definition' is anything but clear or precise" and that the "prosecution history is, at best 

ambiguous" (id. at 8-9) cannot be squared with the Federal Circuit's conclusion that the patent 

applicant unambiguously defined the "different types" limitation in the prosecution history. On 

the legal question of whether the definition of "different types" set forth in the prosecution 

history is or is not ambiguous, the PT AB' s decision in the '518 IPR has been superseded and 

effectively has been overruled by the Federal Circuit. 

For the above reasons and in light of the Federal Circuit's opinion construing the claims 

of the '580 Patent, Rembrandt respectfully submits that the only reasonable construction of 

"different types" of modulation methods is the one Rembrandt explicitly set forth in the 

prosecution history, namely, "different families of modulation techniques, such as the FSK 

family of modulation methods and the QAM family of modulation methods." See Akl I, at CJ{ 20. 

Based on the CRU's failure to correctly define "of a different type" consistent with the 

prosecution history and the Federal Circuit's determination, all the rejections should be reversed. 

See the discussion infra at§ VI.F.2; Akl I, at CJICJI 121-130. 
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D. The Office Cannot Characterize Claims 2 and 59 as "Single Means Claims" and Yet 
Continue Reexamination 

While the CRU's position is not entirely clear, it repeatedly characterizes claims 2 and 59 

as "single means" claims, i.e., "a transceiver." Non-Final Office Action ("NFOA") at 6. See 

also FOA at 27-28, 38; AA at 8-9. It appears that the CRU believes such an interpretation 

supports its position that any transceiver can satisfy the claim limitations and that it can ignore 

functional limitations including those limiting the claims to one configured such that it performs 

as a master/slave device. See FOA at 27-28. 

Rembrandt disputes that claims 2 and 59 of the '580 Patent are "single means" claims, or 

indefinite, as such a construction is clearly unreasonable and not consistent with the PTAB's 

determinations or that of the district court and Federal Circuit. See Rembrandt Wireless Techs., 

LP, v. Samsung Elecs. Co., 2014 WL 3385125 (E.D. Texas 2014), aff'd., 853 F.3d 1370 (Fed. 

Cir. 2017). However, should the Board agree with the CRU that the claims are single means 

claims, then, by law, the claims are indefinite. In re Hyatt, 708 F.2d 712, 714 (Fed. Cir. 1983). 

See also Ex parte David Chater-Lea, No. 2009-001115, 2010 WL 665664 (BPAI Feb. 22, 2010) 

(Exhibit J). In such case, no prior art rejection can be issued (and hence reexamination on the 

basis of patents and printed publications cannot proceed), as doing so would necessarily be based 

on a speculative assumption as to the meaning of the claims. 16 See, e.g., In re Steele, 305 F.2d 

859, 862 (CCPA 1962) ("Our analysis of the claims indicates that considerable speculation as to 

16 Rembrandt twice requested that the reexamination be terminated because, through its repeated 
characterization of the claims as single means claims, the CRU had determined that the claims 
were indefinite (an issue not subject to reexamination). See Reply at 28 n. 13; "Petition 
Requesting the Director to Exercise Her Supervisory Authority Pursuant to 37 C.F.R. § 
l.18l(a)(l) and/or§ 1.182," filed May 2, 2017. The CRU refused to do so, taking the position 
that no § 112 rejection had been made and that claim construction issues are for the Board to 
decide on appeal. See Petition Decision at 6-7 (mailed 6/22/17). Thus, the Board must now 
decide this issue, as it is not fair to Rembrandt to leave a cloud on the claims' patentability. 
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meaning of the terms employed and assumptions as to the scope of such claims were made by 

the examiner and the board. We do not think a rejection under 35 U.S.C. § 103 should be based 

on such speculations and assumptions."); Enzo Biochem, Inc. v. Applera Corp., 599 F.3d 1325, 

1332 (Fed. Cir. 2010) ("If a claim is indefinite, the claim, by definition, cannot be construed."). 

The Board has consistently terminated proceedings where it believed that the scope of 

claims being challenged could not be determined without speculation. See, e.g., CBS Interactive 

Inc., v. Helferich Patent Licensing, LLC, No. 2016-005652, 2016 WL 7494542 (PTAB Dec. 29, 

2016) (Exhibit T); Globus Med., Inc. v. Flexuspine, Inc., IPR2015-01830, Paper 11, at 9-10, 15 

(PTAB Feb. 25, 2016) (Exhibit U); Google, Inc. v. Function Media, L.L.C., No. 2011-010724, 

2012 WL 1891077 (BPAI May 22, 2012) (Exhibit K). Thus, should the Board agree with the 

CRU's position that claims 2 and 59 are "single means" claims (which would render the claims 

indefinite), the Office should follow that same course here and terminate these proceedings. 17 

E. The CRU's Evidence Is Not Sufficient to Establish that Snell's Attempted 
Incorporation by Reference of the Harris Documents Was Successful 

The CRU relies on incorporation by reference of Harris AN9614 and/or Harris 4064.4 

(collectively the "Harris Documents") to support each of its grounds of rejection. See NFOA at 

9-11 (§ 102(e) rejection) (supplemented in FOA at 27-29); 18 NFOA at 11-20 (§ 103(a) 

rejections). The CRU's arguments that Snell's attempted incorporation by reference of the 

Harris Documents was successful are fundamentally and legally flawed and contrary to the 

17 The CRU does not respond to Rembrandt's argument that, to the extent the claims are single 
means claims, the reexamination should be terminated. See FOA 27-28, 38; AA 8-9. Instead, 
the CRU purports to give weight to limitations which the CRU determined followed "configured 
to" language. FOA 38; AA 8-9. Such an approach ignores the law on single means claims. See, 
e.g., Hyatt, 708 F.2d at 714. 

18 In the NFOA, the CRU did not cite Harris AN9614 or Harris 4064.4 to support its§ 102(e) 
rejection. See NFOA at 9-11. Rather it relied primarily on its overly broad claim construction 
that ignores the master/slave limitations. It supplemented the § 102( e) rejection with a quotation 
from Harris AN9614 regarding Harris' "polled scheme." FOA at 29. 

57 

IPR2020-00034 Page 01236



Office's own rules and regulations requiring a sufficient showing of public accessibility. For this 

reason alone, all of the outstanding rejections should be reversed. 

1. The CRU's Evidence Does Not Establish that the Harris Documents Were 
Accessible to the Relevant Public and Thus Does Not Establish that the 
Documents Were "Publications" as Required by Law 

As will be shown below, for incorporation by reference of the Harris Documents to be 

successful, the Harris Documents must be shown to have been publications. To prove that a 

document is a publication in the legal sense, the document must have been "disseminated or 

otherwise made available to the extent that persons interested and ordinarily skilled in the subject 

matter or art, exercising reasonable diligence, can locate it." In re Wyer, 655 F.2d 221, 226 

(CCPA 1981) (citation omitted) (quoted in MPEP § 2128). See also Bruckelmyer v. Ground 

Heaters, Inc., 445 F.3d 1374, 1378 (Fed. Cir. 2006) (quoting In re Wyer, 655 F.2d 221,226 

(CCPA 1981)); Ex Parte Jennings, No. 2007-0064, 2007 WL 774798, at *2-3 (BPAI Mar. 9, 

2007) (Exhibit L); Ex Parte Textron Innovations, Inc., No. 2010-011891, 2011 WL 2095629, at 

* 21-22 (BPAI May 23, 2011) (Exhibit M). Public accessibility is the "touchstone in 

determining whether a reference constitutes a 'printed publication' bar under 35 U.S.C. § 

102(b)." In re Hall, 781 F.2d 897, 898-99 (Fed. Cir. 1986) (quoted in SRI Int'l, Inc., v. Internet 

Sec. Sys., Inc., 511 F.3d 1186, 1194 (Fed. Cir. 2008)). See also In re Lister, 583 F.3d 1307, 

1316-17 (Fed. Cir. 2009) (rev'g the Board's rejection because the government failed to make a 

prima facie case that the relied-upon reference was publicly accessible prior to critical date); 

Northern Telecom, Inc. v. Datapoint Corp., 908 F.2d 931,936 (Fed. Cir. 1990) ("A document, to 

serve as a 'printed publication,' must be generally available."); MPEP § 2128.02 ("Date 

Publication is Available As a Reference"). 19 In fact, the very meaning of "publication" requires 

19 "[I]nterpretation of the words 'printed' and 'publication' to mean 'probability of 
dissemination' and 'public accessibility' respectively, now seems to render their use in the 
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that a document be made accessible to the public to be considered a publication. See, e.g., 

American Heritage Dictionary of the English Language (5th ed. 2016) (Houghton Mifflin 

Harcourt Publishing Co.) ("publication" means the act of making public). The Office has the 

burden of proving that the Harris Documents were prior publications, a burden the Office has 

failed to meet. The CRU's evidence does not establish that the Harris Documents were prior 

publications, and their alleged inclusion in the Snell file wrapper did not render them publicly 

available. Thus, Snell's attempted incorporation of the Harris Documents into its specification 

failed. 

a. The Burden Rests with the Challenger to Present a Prima Facie 
Showing that a Document was Publicly Accessible 

As a threshold matter, the challenger of a patent bears the burden of establishing that a 

reference is publicly accessible before it may be used as a prior art publication. See, e.g., In re 

Lister, 583 F. 3d 1307, 1317 (Fed. Cir. 2009); see also In re Hall, 781 F. 2d 897, 899 (Fed. Cir. 

1986) ("The proponent of the publication bar must show that prior to the critical date the 

reference was sufficiently accessible, at least to the public interested in the art, so that such a one 

by examining the reference could make the claimed invention without further research or 

experimentation.") (emphasis added). The Office has not met this burden. 

b. The CRU's Arguments Are Not Sufficient to Establish That The 
Harris Documents were Publicly Accessible Prior to the Priority Date 
of the '580 Patent 

The CRU's position can be characterized as two-fold. See FOA at 23-25; AA at 4-6. 

First, it posits that the Harris Documents were publicly accessible; second, alternatively, it posits 

phrase 'printed publication' somewhat redundant." In re Wyer, 655 F.2d 221,226 (CCPA 1981) 
(quoted in MPEP 2128). "Given the state of technology in document duplication, data storage, 
and data-retrieval systems, the 'probability of dissemination' of an item very often has little to do 
with whether or not it is 'printed' in the sense of that word when it was introduced into the patent 
statutes in 1836." Id. Thus, from a legal perspective, the terms "printed publication" and 
"publication" can be used interchangeably. 
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that public accessibility was not required to incorporate the Harris Documents by reference as 

long as they were submitted with the Snell application. The CRU makes the following two 

arguments in an attempt to establish the Harris Documents' public accessibility: 

• Snell's attempted incorporation by reference of the Harris Documents into the 

Snell application rendered the Harris Documents "publicly accessible" because, 

under 37 CFR § 1.11 ( a), the Snell application, including the contents of the file, 

was "open to inspection by the public" and copies could be "obtained upon the 

payment of' a fee. FOA at 23-24 (quoting § l. ll(a), a regulation that was not in 

place at the relevant time). See also AA at 4. "[A]s long as the documents, i.e., 

Harris AN9614 and Harris 4064.4, were provided by Snell at the time the 

application was filed, these documents are publicly accessible and incorporation 

by reference is reasonable." FOA at 24. 

• "[E]ach of the Harris Documents has a publication date and copyright information 

and it was therefore accessible to the pertinent part of the public and available for 

duplication. In re Wyer 210 USPQ 790." FOA at 25. 

Both of these arguments are legally flawed. 

i. The Snell Application and Its File Wrapper Were Kept 
Confidential As Required By Law at the Relevant Time - A 
Time Well Prior to the Adoption of Relied-On 37 C.F.R. § 
1.ll(a) 

The CRU raised its 37 C.F.R. § l.ll(a) argument for the first time in the Final Office 

Action. In response, Rembrandt pointed out 37 C.F.R. § 1.11 ( a) was not adopted prior to the 

relevant time period, i.e., that applications were not published at that time. Rembrandt further 

pointed out that Snell was not published until it issued as a patent on November 9, 1999, long 
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after the '580 Patent's priority date. Response to Final Office Action ("Response") at 3-4. The 

CRU maintained its position in its Advisory Action. See AA at 4. 

In the Advisory Action, the CRU posited that "the Patent Owner fails to provide evidence 

that there was no mechanism for publishing application when Snell was filed and fails to provide 

evidence the 37 C.F.R. § 1.11 was not in effect at the time of the Snell application." AA at 4. 

The CRU took this untenable position in spite of Rembrandt's earlier argument that "until the 

Snell patent issued, the interested public would not have known of the Snell application's 

existence and would not have known of the existence of the Harris Documents in its file 

wrapper." Reply to NFOA at 59 (quoting 35 U.S.C. § 122(a), which reads "Except as provided 

in subsection (b ), [20J applications for patents shall be kept in confidence by the Patent and 

Trademark Office and no information concerning the same given without authority of the 

applicant or owner unless necessary to carry out the provisions of an Act of Congress or in such 

special circumstances as may be determined by the Director."). 

The CRU's position regarding the publication of a pending application at the relevant 

time reflects a complete lack of knowledge of controlling law. See 35 U.S.C. § 122 (Appendix L 

- MPEP ih Ed. July 1998); MPEP § 101 (7 th Ed. July 1998). Only applications filed "on or after 

November 29, 2000" are published and then only "after the expiration of a period of eighteen 

months from the earliest filing date for which a benefit is sought under title 35." MPEP § 

1120(1) (9th Ed. Nov. 2015) (citing 35 U.S.C. § 122(b)). The Snell application was filed on 

March 17, 1997 and, therefore, was not published until the patent issued on November 9, 1999, 

after the '580 Patent's priority date. The Office provides no logical basis for its position that the 

20 Section (b) applies only to applications filed on or after November 29, 2000. Thus, section (b) 
does not apply to Snell, which was filed in 1997. 
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Snell application was published prior to the '580 Patent's priority date or evidence that it was in 

fact published (which it was not). 

Likewise, inclusion of the Harris Documents on an information disclosure statement in 

the Snell file wrapper during the prosecution of the Snell application did not establish their 

public accessibility at the relevant time. At that time, just like the Snell application itself, the 

contents of its file wrapper were maintained in confidence. See 35 U.S.C. § 122(a) (quoted 

above and in MPEP § 1120(1)). See also ResQNet.com, Inc. v. Lansa, Inc., 594 F.3d 860, 866 

(Fed. Cir. 2010) ("We agree that ResQNet did not convert these manuals into printed publication 

prior art by including them with the IDS submitted to the PTO."). Thus, until the Snell patent 

issued, the interested public would not have known of the Snell application's existence and 

would not have known of the existence of the Harris Documents in its file wrapper. This is 

particularly true under the present facts as the Snell application was assigned to Harris 

Corporation during the prosecution of the application. Snell at p. 1. Harris Corporation was also 

the source of the Harris Documents. Harris 1064.4 at p. 1; Harris AN9614 at p. 1. The inclusion 

of one's own work on an IDS is not an indication that that work is or was publicly accessible, it 

is only an indication that the assignee was aware of the work. See MPEP § 2129 ( citing 

Riverwood Int'l Corp. v. R.A. Jones & Co., 324 F.3d 1346, 1354-55 (Fed. Cir. 2003) for the 

proposition that "listing of applicant's own prior patent in an IDS does not make it available as 

prior art absent a statutory basis"). 

The PTAB addressed a factually similar scenario in Microsoft Corp. v. Biscotti Inc., 

IPR2014-01457, Paper 9 (PTAB Mar. 19, 2015) (Exhibit V) and correctly concluded that the 

cited document was not rendered publicly accessible by its inclusion in an IDS: 

Patent Owner argues that the citation of the HDMI Specification in an IDS 
filed in the prosecution of U.S. Patent No. 7,940,809 also fails to support 
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Petitioner's position. Patent Owner notes that "[t]he published application from 

which the '809 patent derives ... does not cite [the HDMI Specification]," and 

that "U.S. Patent No. 7,940,809 was not granted until 2011, long after the priority 
date of the '182 patent." Patent Owner elaborates that Petitioner does not explain 

how submission of a document in an IDS of an unpublished, ungranted patent 

application demonstrates public accessibility of the document, noting that 

Petitioner does not identify any way that an interested person could or would have 

located the document submitted in the IDS of an unpublished, ungranted patent 

application. Patent Owner argues that "the mere apparent possession of the 

specification by the assignee [ of the unpublished, ungranted patent application]

a single company-does not demonstrate the document's public availability." 

We are persuaded that Petitioner has not demonstrated the public 

accessibility of the HDMI Specification. For the reasons explained by Patent 

Owner, the evidence cited by Petitioner facially fails to demonstrate the public 

accessibility of the document prior to the effective filing date of the '182 patent. 

Microsoft Corp. v. Biscotti Inc., IPR2014-01457, Paper 9 at 26-28 (PTAB Mar. 19, 2015) 

(Exhibit V) (internal citations and footnotes omitted, emphasis in original). 

Just as in the Microsoft case, Snell issued after the priority date for the '580 patent. 

Accordingly, the Office has failed to demonstrate the public accessibility of the Harris 

Documents prior to that date. Thus, lack of sufficient evidence to establish their public 

accessibility prior to Snell's attempted incorporation by reference, that attempt failed. 

ii. The Ambiguous Dates and Unregistered Copyright Notices on 
the Harris Documents Are Not Sufficient to Establish Public 
Accessibility 

The CRU's second argument in support of its allegation that the Harris Documents were 

publicly accessible prior to the '580 Patent's priority date is also contrary to law. The CRU 

relies on ambiguous dates and unregistered copyright notices on the Harris Documents as 
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allegedly providing evidence of their public accessibility. 21 FOA at 25 ( citing In re Wyer, 655 

F.2d 221 without identifying where the case provides support). The unidentified "March 1996" 

and "October 1996" dates on Harris AN9614 and Harris 4064.4, respectively, and their 

unregistered 1996 copyright notices by Harris Corporation are not sufficient to establish a date of 

dissemination or accessibility to "persons interested and ordinarily skilled in the subject matter 

or art, exercising reasonable diligence." Wyer, 655 F.2d at 226 ( citation omitted). A copyright 

date merely establishes "the date the document was created or printed." Ex parte Rembrandt 

Gaming Techs., LP, Appeal 2014-007853, Reexamination Control No. 90/012,379 at 5 (PTAB 

Dec. 3, 2014) (Exhibit W) ("the 1993 copyright date in Tequila Sunrise does not show the 

requisite availability in 1993"); ServiceNow, Inc. v. Hewlett-Packard Co., IPR2015-00716, Paper 

13 at 17 (PTAB Aug. 26, 2015) (Exhibit X) ("we are not persuaded that the presence of a 

copyright notice, without more, is sufficient evidence of public accessibility as of a particular 

date"). In this case, there is no evidence that the copyrighted material was ever registered, 

deposited with the Library of Congress, or distributed to any members of the interested public. 

Lacking such evidence, a copyright notice has little, if any, evidentiary value, and therefore is 

not sufficient to prove public accessibility. 

2. The CRU's Arguments Are Not Sufficient to Establish Snell's Attempted 
Incorporation by Reference of the Harris Documents Was Successful Absent 
of Evidence of Public Accessibility 

Incorporation by reference of non-essential material into a patent application is limited by 

37 C.F.R. § l.57(e) and by the cases interpreting this regulation. Section l.57(e) reads: 

21 The CRU incorrectly refers to the unidentified dates on the documents as "publication dates" 
in the Final Office Action. FOA at 25. There is no evidence or suggestion that these dates are 
publication dates rather than the dates the documents were created or circulated internally at 
Harris Corporation. Again, the relevant date for public accessibility is the date upon which the 
document becomes available to the public, not the date a document is created. See, e.g., MPEP 
§§ 2128.11.B; 2128.02. There is no evidence that the dates contained in the Harris Documents 
indicate a date of public accessibility. 
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(e) Other material ("Nonessential material") may be incorporated by 

reference to U.S. patents, U.S. patent application publications, foreign patents, 

foreign published applications, prior and concurrently filed commonly owned 

U.S. applications, or non-patent publications . .... " [emphasis added] 

Thus, except for prior and concurrently filed commonly owned U.S. applications, in order to 

incorporate any material by reference, it must be published. 

The CRU's arguments that the Harris Documents need not have been publicly accessible 

are three-fold. According to the CRU: 

• Since Snell is a§ 102(e) reference, [i]t does not matter whether the content of that patent 

(in this case, Snell) was published before the invention or not." FOA at 24. 

• "[P]ublications that are incorporated by reference are different from publications used for 

prior art. As long as at the time of application of Snell, the documents of Harris were 

provided by Snell, then the material in Harris Documents can be incorporated by 

reference into the application of Snell." FOA at 24 (citing and quoting MPEP § 

2163.07(b)). 

• "Nowhere in [37 C.F.R. l.57(e)] requires the non-patent publications be public [sic: 

publicly] accessible." FOA at 25. 

The CRU's arguments are seriously, legally flawed for the reasons given below. 

a. Without Publication of the Harris Documents, Snell's Attempted 
Incorporation by Reference Failed and Thus the Documents Did Not 
Become Part of the Snell Application 

The CRU's reliance on§ 102(e) to support to its position that the Harris Documents need 

not have been published is legally flawed in that it assumes that the Harris Documents were in 

fact successfully incorporated by reference into the Snell application. But that was not the case. 

By law, only published, i.e., publicly accessible, documents can be so incorporated. See 37 

C.F.R. § l.57(e) (quoted above and limiting incorporation by reference of non-essential material 
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to "U.S. patents, U.S. patent application publications, foreign patents, foreign published 

applications, prior and concurrently filed commonly owned U.S. applications, or non-patent 

publications." (emphasis added)). See also General Elec. Co. v. Brenner, 407 F.2d 1258, 1262 

(D.C.Cir.1968) ("[R]eference to a disclosure which is available to the public is permissible.") 

(emphasis added); In re Heritage, 182 F.2d 639, 643 (CCPA 1950) (same). In fact, the Office 

implemented 37 C.F.R. § 1.57 to codify the limits of incorporation by reference as specified in 

the General Electric case. See 69 Fed. Reg. 56482, 56501 (citing Gen. Elec. Co. v. Brenner, 407 

F.2d 1258 (D.C. Cir. 1968)). Given its legislative history, in implementing 37 C.F.R. § 1.57, the 

Office clearly intended the words "publication" and "published" to mean documents that were 

available to the public, i.e., publicly accessible. Further, as previously noted, the plain meaning 

of the words "publication" and "published" is consistent with that interpretation. See, e.g., 

American Heritage Dictionary of the English Language (5th ed. 2016) (Houghton Mifflin 

Harcourt Publishing Co.) ("publication" means the act of making public). Thus, the CRU's 

reliance on§ 102(e) to establish incorporation of the Harris Documents clearly fails to do so. 

b. The Argument that Any Document Can Be Incorporated by Reference 
as Long as It Is Submitted With the Application Is Legally Flawed 
and Would Write "Published" and "Publication" Out of the 
Regulation 

The CRU's unsupported argument that "publications that are incorporated by reference 

are different from publications used for prior art[,]" and thus any document submitted with an 

application can be incorporated by reference is legally flawed and makes no sense. It is legally 

flawed because it ignores the language of the regulation and related case law. See, e.g., Gen. 

Elec. Co., 407 F.2d at 1262 (D.C. Cir.1968) ("incorporation by reference has a home in patent 

cases provided that any reference made is to that which is available to the public") (emphasis 

original). And the argument makes no sense in that it would write the terms "published" and 
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"publication" out of the regulation and in fact render the regulation meaningless, if any 

document submitted with a patent application could be incorporated by reference. MPEP § 

2163.07(b) (quoted in FOA at 25) does not support the CRU's argument but instead supports the 

proposition that, while a patent applicant may "attempt to incorporate the content of another 

document ... by reference to the document in the text of the specification," such an attempt may 

fail. See id. 

c. Non-Patent Publications Must Be Publicly Accessible To Be 
Incorporated by Reference Under Rule 1.57(e) 

The CRU's third argument, i.e., that § 1.57(e) "nowhere ... reqmres the non-patent 

publications be public" again ignores the language of the regulation and the case law discussing 

incorporation by reference (identified above). The CRU doesn't offer any other interpretation of 

the terms "published" and "publication," or identify any evidence that these terms have any other 

meaning than their plain meaning and the meaning of the terms as it relates to prior art 

publications under the patent laws. Thus, the CRU has failed to carry its burden of establishing 

that Snell's attempted incorporation of the Harris Documents by reference was successful. 

3. The CRU Cannot Rely On Incorporation by Reference of Sections of the 
Harris Documents That Snell Did Not Identify "With Detailed Particularity" 

Even assuming arguendo that incorporation by reference had been successful with 

respect to the material relied on by Snell, the material now relied on by the CRU was not 

identified "with detailed particularity," as required by law. "To incorporate material by 

reference, the host document must identify with detailed particularity what specific material it 

incorporates and clearly indicate where that material is found in the various documents." 

Advanced Display Sys., Inc. v. Kent State Univ., 212 F.3d 1272, 1282 (Fed. Cir. 2000) (quoted in 

Cook Biotech Inc. v. Acell, Inc., 460 F.3d 1365, 1376 (Fed. Cir. 2006)). Snell does not identify 
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at all (and certainly not "with detailed particularity") the information in the Harris Documents 

relied on by the CRU. See Snell at 5:2-17. For example, Snell does not identify the "polled 

scheme" on page 3 of Harris AN9614 that the CRU alleges corresponds to or suggests the 

claimed "master/slave relationship" or the two different modulations in Harris 4064.4 that the 

CRU alleges corresponds to the claimed different modulation types. Instead, Snell identifies 

Harris' various filters and oscillators in AN9614 and a specific baseband processor in 4064.4: 

Id. 

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 the 

application note No. AN9614, March 1996, the entire disclosure of which is 

incorporated herein by reference. 

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. 

Snell's attempt to incorporate by reference "the entire disclosure" of the Harris 

Documents does not remedy the situation because the Office has repeatedly rejected such 

attempts. For example, in Ex parte Koppolu, the PT AB explained the rationale for prohibiting 

applicants from incorporating entire documents without an explanation of what they are being on 

relied on to show: 

[B]y permitting applicants to incorporate by reference entire documents 

without an explanation of what they are being relied on to show would invite 

the wholesale incorporation by reference of large numbers of documents and 

correspondingly increase the burden on examiners, the public, and the courts to 

determine the metes and bounds of the application disclosures .... 

For the foregoing reasons, we will apply the law on incorporation by 

reference as stated in Advanced Display and repeated in Cook Biotech. 
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Appellants' argument that MPEP § 2163.07(b) "expressly authorizes 

the incorporation by reference of an entire document," ... is unconvincing 
because an incorporation by reference must satisfy the specificity requirement 
of Advanced Display. 

Ex parte Koppolu, No. 2005-1431, 2005 WL 4806276, at *18-19 (BPAI Nov. 14, 2005) (Exhibit 

N). See also Oxford Nanopore Techs. Ltd. v. Univ. of Washington and UAB Research Found., 

IPR2014-00512, 2014 WL 4644357, at *9 (PTAB Sept. 15, 2014) (Exhibit Y): 

In the instant case, although Petitioner urges that Akeson incorporates by 
reference the disclosure at column 13, lines 10-13 of the '782 patent, the 

Petition does not direct us to any express or specific disclosure in Akeson 
mentioning that passage with detailed particularity .... Nor does the Petition 
direct us to any clear or specific disclosure in Akeson suggesting that Akeson 
sought to incorporate by reference any teachings in the '782 patent as to the 

physical properties Akeson required of its nanopores .... Accordingly, we are 
not persuaded that the Petition has shown that, because Akeson incorporates 
the '782 patent as a whole by reference, among many other references, Akeson 
in effect can be considered as positively teaching the subject matter disclosed 
at column 10, lines 10-13 of the '782 patent. 

Accord Ex parte Carlucci, No. 2010-006603, 2012 WL 4718549, at *2-3 (BPAI Sept. 28, 2012) 

(Exhibit 0) (rejecting assertion that blanket incorporation by reference was effective to 

incorporate transparent characteristic of Ahr '045's apertured film). 

Accordingly, despite Snell's attempt to incorporate by reference "the entire disclosure" of 

the Harris Documents, such an incorporation is insufficient to meet the requirements of 

Advanced Display Systems. Therefore, even if Snell had been successful in incorporating the 

material he identified "with detailed particularity," Snell was not successful in incorporating the 
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material now relied on by the CRU. It follows that the CRU's reliance on incorporation by 

reference to render the Harris Documents publicly accessible must fail. 22 

For the reasons given above, under controlling law, including the Office's own 

regulations and decisions, none of the alleged evidence of public accessibility of the Harris 

Documents prior to the priority date of the '580 patent is sufficient to show the Harris 

Documents were publicly accessible at the relevant time, and, without public accessibility, 

Snell's attempt to incorporate them by reference necessarily failed. In addition, the portions of 

the Harris Documents relied on by the CRU were not identified "with detailed particularity," as 

required by law. Accordingly, the CRU's grounds ofrejection should be reversed, as each 

depends on incorporation by reference of the Harris Documents. 

F. At Least Three Claim Limitations Are Not Taught by and Would Not Have Been 
Suggested by Any of the References and Thus Def eat All Grounds of Rejection 

The CRU has rejected claims 2 and 59 of the '580 Patent as allegedly (i) anticipated by 

Snell, (ii) unpatentable over Snell in view of Yamana, and (iii) unpatentable over Snell in view 

of Y amano and Kamerman. All three grounds of rejection fail to establish unpatentability 

because at least three limitations are missing from all of the relied-on art and would not have 

been obvious based on any of the CRU' s combinations of art in support of its § 103( a) rejections 

(even if the Harris Documents were properly incorporated by reference). Those missing 

limitations are those requiring (i) "the master/slave relationship," (ii) the at least two modulation 

methods "of a different type," and (iii) "the third sequence." 

With respect to both claims, those missing limitations are found in the following claim 

language: 

22 Notably, the CRU did not respond to this argument and its supporting case law, even though 
the argument was first raised in June of 2017 (see Reply to NFOA at 62-68) and again in 
September 2017 (see Response to FOA at 3-4). 
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(i) "A communications device capable of communicating according to a 

master/slave relationship in which a slave communication [or message] from a 

slave to a master occurs in response to a master communication [ or message] 

from the master to the slave, the device comprising: a transceiver, in the role of 

the master according to the master/slave relationship," 

(ii) "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 

(iii) "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." 

Claims 2 and 59 of the '580 Patent (emphases added). 

1. The Master/Slave Limitations Cannot be Ignored, are Not Disclosed, and 
Would Not Have Been Suggested by the Art Relied on by the CRU 

As described above, claims 2 and 59 require "a transceiver in the role of the master 

according to the master/slave relationship" in which "a slave communication [or message] from 

a slave to a master occurs in response to a master communication or message from the master to 

the slave." See supra at§§ III & VI.B. They also require that the transceiver be "configured to 

indicate[] that communication from the master to the slave has reverted to the first modulation 

method." See id. 

The CRU attempts to address the multiple master/slave limitations using four alternative 

approaches: First, by "disagree[ing] that the master/slave relationship is a limitation" (FOA at 

27, AA at 8); second, by asserting that the transceiver of Snell is capable of communication in a 

master role of a master/slave relationship merely because the transceiver of Snell is 

"programmable" (FOA at 28, AA at 9) (emphasis added); and third, by asserting the following: 

Snell discloses a spread spectrum transceiver that can be used as an 

access point for WLAN or wireless local area network (col. 1, lines 34-46) and 
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is capable of acting as a master in a master/slave relationship .... Snell's 
transceiver is not set up only in a peer to peer communication. Harris AN9614 
discloses that the PRISM chipset described in Snell can operate in a polled 
(master/slave) protocol: 

[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 AN96 l 4 at 3. 

This discloses that when the PRISM chipset described in Snell's 
transceiver is configured to operate in a polled (master/slave) protocol, power 

consumption can beneficially be reduced by more than an order of magnitude. 

A polled protocol is a master/slave protocol, as confirmed by the '580 

patent ('580 patent at col. 4, lines 6-9). See also IPR2014-00518, Pap. 47 at 15 
("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.") ... 

FOA at 28-29 (emphasis added); AA at 9-10. 

Fourth and last, the CRU states that "it is determined by PTAB that master-slave 

relationship is unpatentable subject matter" in the '518 IPR. FOA at 29; AA at 10. The CRU 

does not cite to any page in the '518 IPR or explain why a PTAB determination in that IPR- one 

based on different art and addressing different claims - should be applied in this case. 

Each of the CRU' s alternative approaches for addressing the claimed master/slave 

relationship fails for the reasons set forth below. 
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a. The Master/Slave Limitations are Structural Limitations that Limit 
the Scope of the Claims 

With respect to the CRU' s first approach, the CRU asserts that the claimed master/slave 

relationship is "not a structure in the rejected product claim(s)." FOA at 28, AA at 9 ("Because 

... a master/slave relationship is not a structure, the term 'master/slave relationship' is not part of 

a transceiver or the device of claims 2 and 59."). The CRU's construction in which the 

"master/slave" limitations of claims 2 and 59 are not given weight is overly broad because it is 

(i) completely divorced from the language of the claims and the written description and (ii) 

inconsistent with claim constructions by the district court (now affirmed by the Federal Circuit) 

and by the PTAB in multiple IPRs involving the '580 patent. See supra § VI.B (addressing 

claim construction). 

b. Snell's Transceiver Does Not Satisfy the Master/Slave Limitations 
Merely because It Could Be Programmed to Act in the Role of A 
Master 

With respect to the CRU's second approach, the CRU alleges that the transceiver of Snell 

is capable of performing the claimed master/slave functionality merely because the transceiver of 

Snell is programmable. See FOA at 28 ( concluding that "the transceiver of Snell is ... capable of 

communication in a master role in a master/slave relationship just like the transceiver in claims 2 

and 59 because both transceivers are programmable"); AA at 9 (same). See also FOA at 9, 10, 

12, 15 (repeating this argument). Under the CRU's faulty reasoning, any programmable 

transceiver is capable of performing any and all functions regardless of whether the transceiver 

possesses the necessary structure (e.g., programming) to perform the functions. Rather, to satisfy 

the claimed master/slave limitations, the transceiver of Snell must possess the necessary structure 

(e.g., programming) to function as claimed. See supra§ VI.B . 
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There is no evidence that Snell's carrier sense transceiver is configured to act in the role 

of master or slave in a master/slave system as claimed. Snell, discloses a transceiver 30, Snell at 

FIG. 1, 4:42-43, designed for peer-to-peer communications, such as carrier sense multiple access 

with collision avoidance (CSMA/CA) communications. See Snell at 5:26-29 (disclosing that 

Snell's transceiver includes a "CCA circuit block 44" that "provides a clear channel assessment 

(CCA) to avoid data collisions," i.e., collisions which do not occur in a master/slave setting). 

See also id. at FIG. I; Akl I, at CJ{ 104. A system that implements a CSMA/CA protocol for 

collision avoidance is distinctly different than a master/slave system. Akl I, at CJ{ 104. 

In a CSMA/CA system, any device on the network can initiate a communication 

whenever the device determines that no other communications are occurring. In stark contrast, 

the claims of the '580 Patent are limited to master/slave communications in which slave devices 

can only communicate on a network when prompted by a master. Akl I, at CJ{ 104 & n. 10. 

Because of this fundamental difference, the problem the '580 Patent set out to solve within the 

context of a more rigid master/slave setting was not one faced by Snell, and the solution claimed 

in the '580 Patent is not one disclosed or suggested by Snell. See supra at § 111.C; Akl I, at CJICJI 

94-97, 104. Thus, Snell does not disclose and would not have suggested master/slave 

communications, let alone the master/slave system claimed in the '580 Patent without the benefit 

of hindsight, i.e., without using the claimed invention as a roadmap. See Akl I, at CJICJI 81-93 

(describing the '580 Patent technology), 104. An analogous issue was addressed in the rehearing 

of In re Prater, 415 F.2d at 1405-06 ("Assuming the existence, at the time of the invention, of 

general-purpose digital computers as well as typical programming techniques therefor, it is 

nevertheless plain that appellants' invention ... was not obvious under 35 U.S.C. § 103 because 

one not having knowledge of appellants' discovery simply would not know what to program the 
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computer to do.") (quoted more fully above in§ VI.B). As occurred in Prater, the rejections 

based on hindsight - with the claimed invention of the '580 Patent used as a roadmap - cannot 

stand. Lacking recognition of the problem Mr. Bremer identified and solved, one simply would 

not have been motivated or known how to configure Snell's transceiver to do so. Akl I, at CJICJI 

104-109. 

With respect to the CRU's § 102(e) rejection based on Snell, the CRU's failure to 

establish that Snell's transceiver (without modification or further programming) is capable of 

functioning "in the role of the master according to the master/slave relationship" defeats the 

CRU's anticipation rejection. See, e.g., Ex parte Kumar, No. 2012-010829, 2015 WL 729625, at 

*3-4 (PTAB Feb. 18, 2015) (Exhibit Z): 

Even assuming that Proulx' s interface could be programmed, and also is 

capable of being adapted to provide the recited function (which the Examiner 
does not establish with evidence), modifying Proulx's interface with additional 

or different programming would effectively create a new or different interface. 

To support a rejection premised upon a theory of anticipation, it is not enough 

to find that a prior art device is merely capable of being adapted or modified to 

operate in a manner that would anticipate the claims. See Typhoon Touch 

Techs., Inc. v. Dell, Inc., 659 F.3d 1376, 1380 (Fed. Cir. 2011) (discussing 

Fantasy Sports Props., Inc. v. Sportsline.com, Inc., 287 F.3d 1108, 1117-18 

(Fed. Cir. 2002). 

Anticipation requires the prior art apparatus, as provided, to be capable of 

performing the recited function, not merely one that might later be modified to 

include such capability, for example, by altering its programming. Typhoon 

Touch Techs., 659 F.3d at 1380. Because the Examiner has not shown that 

Proulx' s apparatus can perform the function stated in the claim without 

requiring to specifically program or reconfigure the apparatus, and thus change 

the apparatus's structure, the Examiner does not establish that Proulx' s 

apparatus anticipates claim 67, or its dependent claims 68 and 70. See id. 

See also Exparte Eckardt, No. 2013-007294, 2016 WL 827260, at *2 (PTAB Feb. 29, 2016) 

(Exhibit AA) ("Lacking any explanation by the Examiner regarding why the functional language 
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in claim 1 following the term 'configured to' fails to limit the structure of the claimed system, 

and lacking any explicit finding that Eckhardt's device including a catalytic recombiner would 

satisfy the 'configured to' language of claim 1, we do not sustain the rejection of claim l."). 

In response to Rembrandt's arguments that the CRU's § 102(e) rejection fails because 

Snell does not disclose a master/slave system, the CRU offers an alternative argument based on 

the alleged incorporation by reference of Harris AN9614. FOA at 28-29; AA at 9-10. The 

CRU's alternative argument based on Harris AN9614 is not convincing at least because (1) 

Snell's attempted incorporation by reference of Harris AN9614 was not successful (see supra at 

§ VI.E) and (2) the "polled scheme" of Harris AN9614 does not disclose the master/slave 

limitations of claims 2 and 59 (see infra at§ VI.F.l.c). 

Turning to the CRU's two § 103(a) rejections, the CRU again posits that "Snell teaches a 

communication device capable of communicating according to a master/slave relationship." 

FOA at 7-8 (citing Snell at FIG. 1, 1:34-46, 1:47-50, 1:55-57, 4:27-30, 4:42-47, 5:2-7; Harris 

AN9614 at p. 3). However, the CRU has failed to explain how Snell's transceiver (with or 

without modification) would have rendered that claimed in the '580 Patent obvious. It is not 

enough to just state that Snell's transceiver is theoretically "capable of' being modified to 

communicate according to the master/slave relationship of claims 2 and 59. Again, given the 

fundamental differences between Snell's teachings and those in the '580 Patent, claims 2 and 59 

would not have been obvious based on Snell in the absence of hindsight. See Akl I, at CJICJI 104-

109. See also In re Prater, 415 F.2d at 1397-98 (quoted above). 

c. The Cited References, Including Harris AN9614, Do Not Disclose and 
Would Not Have Suggested a Transceiver that Possesses the Necessary 
Structure to Satisfy the Claimed Master/Slave Limitations 

With respect to the CRU's third approach, the CRU primarily relies on its position that 

Snell's "teachings" alone support its§ 102(e) rejection. See FOA at 4-7. Initially, it was only 

76 

IPR2020-00034 Page 01255



with respect to the CRU's two§ 103(a) rejections that the CRU turned to Harris AN9614 to 

attempt to address the master/slave limitations. See FOA at 7-12. 23 However, to respond to 

Rembrandt's arguments that the master/slave limitations must be considered and that Snell does 

not disclose them, the CRU alternatively relies on Harris AN9614's "polled scheme" and posits 

that "polled protocol is a master/slave protocol.. .. " See FOA, at 28-29; AA at 9-10 (relying on 

page 3 of Harris AN9614) ( emphasis added). 

As an initial matter, the CRU's reliance on page 3 of Harris AN9614 to address the 

master/slave limitations fails because (1) Harris AN9614 is not prior art and thus, legally, Snell's 

attempted incorporation by reference failed (see supra at § VI.E. 1-2) and (2) the portions of 

Harris AN9614 that Snell attempted to incorporate by reference (i.e., filters and oscillators) is of 

material (which concerns filters and oscillators) found on the first two pages of Harris AN9614, 

not the page relied on by the CRU, and that material is not related to Harris AN9614's polled 

scheme. See supra at§ VI.E.3. 

In any case, even assuming the portion of Harris AN9614 disclosing a polled scheme had 

been successfully incorporated by reference, Harris AN9614 would not have disclosed or 

suggested the missing master/slave limitations. The CRU mistakenly equates the disclosure of a 

"polled scheme" in Harris AN9614 to a master/slave communication protocol without 

considering that Harris AN9614 uses his polled scheme in the context of peer-to-peer 

communications (the focus of Snell (col. 5: 20-29) and Harris AN9614 (passim)), not 

23 With respect to the master/slave limitations, the CRU relies on the reasoning set forth in the § 
103(a) rejection based on Snell in view of Yamana to support its§ 103(a) rejection based on 
Snell in view of Yamana and Kamerman and thus provides no additional explanation or citations 
to support its position that the master/slave limitations are disclosed or would have been obvious 
based on the three references. See FOA at 13-15. 
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master/slave communications. See infra at§ VI.G.1-2; Akl I, at CJ{CJ{ 103 (n. 10), 112-120. As 

explained by Dr. Akl: 

To the extent that the Office is equating Harris AN9614's "polled 

scheme" to a master/slave configuration, that position is based on a faulty 
understanding of the scope of "polling" in the relevant art and on an incorrect 

reading of Harris AN9614 and the '580 Patent. While polling can also take 

place in a master/slave system, see '580 Patent at 4: 6-9 ( describing its 

master/slave protocol as a "polled multipoint communications protocol, ") that 

discussion does not limit polling - which is a more general term in the 

relevant art -- to master/slave protocols but rather describes one aspect of the 

claimed protocol. In fact, there is no suggestion in Harris AN9614 that its 

"polled scheme" is taking place in anything other than the peer-to-peer 

communications protocol being discussed in Harris AN9614. See Harris 

AN9614 at 3. 

Akl I, at CJ{ 119 (emphasis added); see also id. at CJ{CJ{ 113-120. 

Thus, Harris AN9614's "polled scheme" does not disclose and would not have suggested 

the master/slave limitations to the skilled artisan. It does not disclose those limitations because 

polling is a general term and can and does take place in peer-to-peer systems (like the CCA 

systems described at col. 5, lines 26-29 of Snell). As an example, a hypothetical node A and a 

hypothetical node B could communicate according to a polled scheme in which (i) node A polls 

node B to request information from node B, (ii) after node B sends the requested information to 

node A, node B polls node A to request information from node A, and (iii) node A sends the 

requested information to node B. In this way, nodes A and B would use a polled scheme to 

communicate, but neither of nodes A and B would be a master or slave. See Akl I, at CJICJI 117-118 

( citing "Telecommunications network," at 2, Britannica Online Encyclopedia ("A decentralized 

form of polling is called token passing. In this system, a special "token" packet is passed from 

node to node. Only the node with the token is authorized to transmit; all others are listeners.")). 
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The CRU relies on the '580 Patent itself to support its position that "a polled protocol is a 

master-slave protocol." FOA at 29. In fact, the '580 Patent merely confirms that polling can 

take place in a master/slave system (which Rembrandt does not dispute). See '580 Patent at 4:6-

9 (describing its master/slave protocol as a "polled multipoint communications protocol"). 

However, the discussion of polling in the '580 Patent does not limit polling to master/slave 

protocols. Akl I, at CJ{ 119. Meanwhile, Harris AN9614 does not disclose and would not have 

suggested that its "polled scheme" is taking place in anything other than the peer-to-peer 

communications protocol discussed in Harris AN9614 (and in Snell). See Harris AN9614 at 3; 

Akl I, at CJ{ 119. See also infra at§ VI.G.3 (discussing the need to maintain a peer-to-peer system 

in order to maintain compatibility with the IEEE 802.11 standard). 

Again, the cited page of Harris AN96 l 4 (i.e., page 3) does not mention "master" or 

"master/slave" but instead merely states: 

With a low power watch crystal, the controller [of the PRISM chip set] 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. 

Harris AN9614 at 3. That is the full extent of the "polled scheme" discussion in Harris AN9614 

that is alleged to suggest the master/slave limitations of the claimed invention. Given the brevity 

of this discussion, and the fact that both Snell and Harris AN9614 are focused on peer-to-peer 

communications, one of ordinary skill in the relevant art would have concluded that the 

discussion of a "polled scheme" refers to polling as part of peer-to-peer communications, not 

master/slave communications. As Dr. Akl explains, a person or ordinary skill in the art would 
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have understood that Snell and the Harris Documents are discussing peer-to-peer 

communications, not master/slave communications: 

The primary reference, Snell, discloses a transceiver 30 (Snell at Fig. 1, 

4:42-43) designed for peer-to-peer communications, such as carrier sense 

multiple access with collision avoidance (CSMA/CA) communications. See Snell 

at 5: 26-29 ( disclosing that Snell's transceiver includes a "CCA circuit block 44" 

that "provides a clear channel assessment (CCA) to avoid data collisions," i.e., 

collisions which do not occur in a master/slave setting). See also Fig. 1. Systems 

that implement a CSMA/CA protocol for collision avoidance are distinctly 

different than a master/slave system. In a CSMA/CA system, any device on the 

network can initiate a communication whenever the device determines that no 

other communications are occurring. 

In stark contrast, the claims of the '580 Patent are limited to master/slave 

communications, as noted above, in which slave devices can only communicate 

on a network when prompted by a master. 

Akl I, at CJ{ 104 (emphasis added). See also id. at n. 10 & CJ{ 114. One of ordinary skill in the art 

would not have understood the Harris AN9614 discussion as suggesting more. Id. Accordingly, 

the CRU' s position is contrary to how one of ordinary skill in the relevant art would have 

interpreted the teachings of Snell and Harris AN9614. See Akl I, at CJICJI 104, 113-120; see also 

Supplemental 37 C.F.R. § 1.132 Declaration of Dr. Robert Akl ( executed Sept. 14, 2017) ("Akl 

II") (Exhibit G), at CJ{ 10. 

Further, the CRU's assertion that Snell's transceiver "can be used as an access point ... 

and is capable of acting as a master in a master/slave relationship" (FOA at 28) is contrary to 

how one of ordinary skill would understand the use of an access point. An access point would 

not poll or control anything but rather would merely serve as an interface between the WLAN 

and the wired network. See Snell at 1:36-38. Thus, an access point in the system of Snell (just 

like that disclosed in Boer (Boer at 2:6-22)) would not act as a master, let alone the master 

claimed in the '580 Patent. As explained by Dr. Akl: 
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An access point acts as a distribution point, much like a router with 
gateway functionality, which allows a device in one network to talk to other 
devices in that network and/or another network. However, an access point is not 
the same as a master that controls communications from one or more slaves, 
where communication from a slave to a master occurs in response to a master 
communication from the master to the slave. There is no requirement that an 
access point be so configured. In fact, in Snell, the access point is configured in a 

peer-to-peer relationship with the other nodes in the network. Snell, 5:24-30. 

Akl II, at CJ{ 10. Notably, the access point disclosed in Snell is found in the "Background of the 

Invention" section only and never mentioned again in relation to Snell's invention. See Snell at 

1:36-38. 

Like Snell and Harris AN9614, Kamerman and Y amano do not disclose and would not 

have suggested a transceiver that has the structure necessary to perform the master/slave 

limitations. To the contrary, like Snell and Harris AN9614, both Kamerman and Yamana relate 

to peer-to-peer communication systems, which are fundamentally different than the master/slave 

communication system required by claims 2 and 59 of the '580 Patent. Kamerman at 6 

(disclosing a "CSMA/CS (carrier sensor multiple access with collision avoidance)" protocol), 8 

("IEEE 802.11 CSMA/CA"), 12 ("[t]he CSMA/CA behavior of wireless LANs operating to 

conform to IEEE 802.11 DS"); Yamana at col. 19, 11. 21-36 (recommending using 'a carrier 

sense multiple access (CSMA) scheme"). See also Akl I, at CJ{ 104 & n. 11 ("Like Snell, Yamana 

and Kamerman are completely silent regarding any master/slave communications."). 

d. The PTAB's Determination that the '580 Patent's Master/Slave 
Limitations Were Satisfied was Based on Art Not Before the CRU in 
This Reexamination and was Limited to Claims 1 and 58 

As a fourth and final approach in its attempt to address the master/slave limitations of 

claims 2 and 59, the CRU alleges "it is determined by PTAB that master-slave relationship is 

unpatentable subject matter" in the '518 IPR. FOA at 29 (with no citation to the IPR or 
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reasoning to explain the statement's relevance); AA at 10 (same).24 In fact, the PTAB made no 

such broad statement. Instead, the PT AB held: "Petitioner has demonstrated by a preponderance 

of the evidence that claims 1 [and] 58 ... are unpatentable for obviousness over APA and Boer." 

'518 IPR Final Written Decision (Exhibit II), at 21. 

Rembrandt does not deny that claims 1 and 58 were held unpatentable based on the APA 

and Boer (based on a different record than that now before the Office in this reexamination). 

The claims now before the Office are different claims, i.e., claims 2 and 59 (again, determined 

by the PTAB unlikely to be proven unpatentable), and the art now before the Office includes 

neither the APA nor Boer. Thus, it is unclear why the CRU believes the '518 IPR supports its 

position. Further, it is unfair to Patent Owner, on the one hand, to ignore the IPR determinations 

when deciding whether a substantial new question exists (see supra at § VI.A) and, on the other, 

attempt to rely on one of them to support its case. 

For at least the reasons given above, the CRU has failed to establish that the cited art 

(even including Harris AN9614) discloses or would have suggested the master/slave limitations 

in claims 2 and 59 of the '580 Patent. Thus, all of the rejections should be reversed based on the 

absence of these limitations alone. 

2. When Construed in Light of the '580 Patent's Prosecution History and Its 
Specification, the At Least Two Different Types of Modulation Methods 
Limitations are Not Disclosed and Would Not Have Been Suggested by the 
Art Relied on by the CRU 

Each of the challenged claims requires that "the second modulation method is of a 

different type than the first modulation method." See claims 2 and 59 (quoted above). The CRU 

defines "[d]ifferent types of modulation method[s]" to mean "modulation methods that are 

24 Notably, the '518 IPR is the same IPR in which the PTAB previously determined that 
Samsung was unlikely to prove the unpatentabity of claims 2 and 59 based on the APA and Boer. 
See '518 IPR Institution Decision (Exhibit HH), at 13-15; see also the discussion supra at§ 
VI.A. 
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incompatible with one another." NFOA at 7. See also FOA at 22-23; AA at 10-12. It then 

asserts that the "different type" limitation is met by the two PSKformats disclosed in Snell, 

namely the BPSK format and QPSK format: 

Snell teaches using two types of modulation methods, i.e., BPSK and QPSK. It is 

well known in the art at the time of invention of the '580 patent that BPSK and 

QPSK are incompatible because signal modulated using one method cannot be 

demodulated by another method or the number of phases each of the methods 

uses to modulate data is different than that of the other. In other words, signal 

modulated by BPSK method cannot be demodulated using QPSK demodulator or 

vice versa and therefore they are incompatible with each other. 

FOA at 31-32. See also id. at 8 (citing Snell at Abstract, 1:58-61, 2:56-59, 2:61-3:5, 6:64-66, 

7:6-8, Figs. 2, 3, and 5; Harris 4064.4, at 14-1625). The CRU's position fails for at least three 

reasons. 

First, the cited references do not disclose and would not have suggested incompatible 

modulation methods at least because none of the cited references discloses or would have 

suggested any incompatibility problem whatsoever. The CRU does not define the term 

"incompatible," but, in the context of the '580 Patent, first and second modulation methods may 

be incompatible when, for example, one modem using the first method cannot communicate with 

a second modem using the second method, i.e., when no common modulation method is shared. 

See '580 Patent at 1:45-65; Akl I, at CJ{ 125. Importantly, whether two modulation methods are 

incompatible, as used in the '580 Patent, cannot be considered in a vacuum but must be 

considered in the context in which term or phrase is used. See Akl I, at CJ{ 125. In the case of 

Snell, there is no issue of incompatible modulation methods because Snell lacks an 

25 While the cited figures of Snell and Harris 4064.4 refer to "DBPSK" and "DQPSK," the 
inclusion of "D" (Differential) does not change the family in which the modulation method falls. 
They remain in the same family. Akl I, at CJ{ 123, n. 13. Thus, the inclusion of Harris 4064.4 
adds nothing to the CRU's argument. 
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incompatibility problem. See id. See also AA at 13 (acknowledging that "Snell ... has no 

incompatible [sic] issues"). 

Second, under the proper construction of "different type," there can be no dispute that 

BPSK format and QPSK are in the same family. Akl I, CJ{ 123. Neither Yamana nor Kamerman 

cures this deficiency. Id. As noted by Dr. Akl, BPSk and QPSK are part of the same family 

because they both encode data through phase shift keying of the transmitted signal, i.e., they both 

alter phase of the transmitted signal. See also, Rembrandt Wireless Techs., 853 F.3d at 1379 

("[T]he fact that Boer's DBPSK and PPM/DQPSK modulation methods both alter phase is 

substantial evidence to support the jury's presumed fact finding that Boer did not teach the 

'different types' limitation."). 

With respect to the CRU' s definition of "different type" to mean methods that are 

incompatible, the lack of any incompatibility problem faced by Snell (including Harris AN9614 

and Harris 4064.4 ), Yamana, and Kamerman explains why none discloses or even suggests the 

invention claimed in the '580 Patent, including the indication that "communication from the 

master to the slave has reverted to the first modulation method." See the discussion infra at § 

VI.G.1. That incompatibility problem was identified and solved in a master/slave setting, as 

described in the '580 Patent, and was specific to a master/slave setting when a master attempts to 

communicate with a slave using an incompatible modulation method. Part of the claimed 

solution requires the master to indicate when communication "has reverted to the first 

modulation method" so that the master can communicate using the first modulation method 

rather than the incompatible method previously used. Again, the named inventors of the peer-to

peer communications systems described in the cited references were not faced with that problem. 

Instead, they were faced with different problems that resulted from the fundamentally different 
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ways their peer-to-peer systems accessed the shared medium. Akl I, at enen 126-128. Those 

"fundamentally different ways" involve peer-to-peer communications, such as CSMA and 

CDMA types, instead of those between a master and a slave. Akl I, at en 128. See also supra at § 

VI.F.1.b. 

In particular, the problems Snell (including Harris 4064.4 ), Yamana, and Kamerman 

were facing and attempting to address (e.g., collisions, interference, and the like) were specific to 

peer-to-peer communication systems. See, e.g., Snell at 1:64-2:19 (describing a problem with 

prior art DSSS), 2:22-30 (summarizing Snell's solution to the problem), 3:40-43 (discussing the 

need for a "clear channel"), 5:23-29 (identifying how "to avoid data collisions"), 5:54-59 

(identifying how to "combat multi-path and reduce the effects of interference"); Yamana at 

11:62-12:9 (explaining the interference problem), 19:21-36 (explaining how to address the 

collision problem using CSMA system); Kamerman at 6 (explaining how CSMA/CA "is 

designed to reduce the collision probability between multiple stations"), 11 (discussing the 

problem "due to mutilation of transmissions by interference"). See also Akl I, at en 129. 

For these reasons, none of the cited references identifies or addresses incompatible 

modulation methods, as are identified and addressed in the '580 Patent in a master/slave system 

when attempting to allow a master to communicate using different, incompatible modulation 

methods. Thus, they do not disclose and would not have suggested the problem of incompatible 

modulation methods, let alone the claimed solution to that problem provided in the '580 Patent. 

Without recognition of the incompatibility problem created by incompatible modulation methods 

in a master/slave setting, one skilled in the art would not have turned to any of the peer-to-peer 

disclosures in the cited references to solve that problem. Akl I, at en 130. See also In re Prater, 

415 F.2d at 1405-06 (CCPA 1969) (quoted above in§ VI.B). 
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In response, the CRU states that "whether QPSK and BPSK are incompatible has nothing 

to do with whether there is any incompatible [sic] issues in Snell because a system such as Snell 

can handle different modulation methods but has no incompatible [sic] issues." AA at 13. Here, 

the CRU has missed the incompatibility point entirely. "[T]he issue relating to modulation 

methods in the '580 Patent was whether the methods were 'incompatible' in the claimed 

invention such that the transceivers could not communicate with each other." Akl II, at CJ{ 14. 

See also '580 Patent at 1:56-2:15. In the peer-to-peer system of Snell, each transceiver can 

communicate using all of the available PSK modulations methods (i.e., 1 Mbit/s BPSK, 2 Mbit/s 

QPSK, 5.5 Mbit/s BPSK, and 11 Mbit/s QPSK), which allows a transceiver to use any of the 

available PSK modulation methods without consideration of whether another peer is compatible 

with the modulation methods. See Snell at FIG. 1 & 3, 6:51-59. As explained by Dr. Akl: 

[T]he transceiver 30 of Snell is capable of communicating using any of "1 Mbit/s 
BPSK," "2 Mbit/s QPSK," "5.5 Mbit/s BPSK," and "11 Mbit/s BPSK." Snell at 

5:30-36, 6:51-59. Snell does not disclose or suggest that Snell's transceiver 30 
and another transceiver are incompatible in any way when operating at one or 
more of 1 Mbit/s BPSK, 2 Mbit/s QPSK, 5.5 Mbit/s BPSK, and 11 Mbit/s BPSK. 
Id. passim. Instead, Snell's transceivers are all capable of communicating with 
each other using any of 1 Mbit/s BPSK, 2 Mbit/s QPSK, 5.5 Mbit/s BPSK, and 11 
Mbit/s BPSK based on whether the bits of the SIGNAL field are "0Ah," "14h," 

"37h," or "6Eh." See Snell at 6:51-59. 

Akl II, at CJ{ 15. As incompatibility was not an issue Snell faced, neither of the BPSK and QPSK 

modulation methods used by the transceiver of Snell was incompatible with the other. Thus, 

there is no disclosure in Snell of the claimed "different type[s]" of modulation methods. See id. 

Without supporting its assertion and ignoring the context in which BPSK and QPSK are 

used, the CRU states that "BPSK is a different type of modulation method than QPSK because 

they use different algorithms when performing modulation and the data modulated with BPSK 

cannot be demodulated with a QPSK demodulator or vice versa." FOA at 31; AA at 12. That 
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bare assertion is simply incorrect. BPSK is a simplified version of QPSK, where two of the four 

quadrants in the QPSK constellation are null. Akl II, at CJ{ 11. As a result, a demodulator that is 

able to demodulate a QPSK signal can also demodulate a BPSK signal. See Akl II, at CJICJI 11-13. 

As explained by Dr. Akl: 

If a QPSK demodulator received a BPSK transmission, the QPSK 
demodulator would produce all of the information in the in-phase channel of the 
BPSK transmission. That is, a QPSK demodulator is a BPSK demodulator that 
additionally produces information from the quadrature channel. See, e.g., Snell at 
7:60-8:1 (disclosing that, for QPSK, the I channel is formed, and "[t]he Q channel 
is processed in parallel in the same manner," but, for BPSK, "only I sym is 
output."), 8:29-32 ("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."). Similarly, a QPSK modulator can transmit a 
BPSK transmission by simply turning off the quadrature channel and using only 
the in-phase channel. See, e.g., Snell at 5:63-6:3 ("For QPSK, 2 nibbles are 
presented in parallel ... the first nibble from the B serial-in/parallel-out SIPO 
circuit block 52b and the second from A SIPO 52a. . .. For BPSK, nibbles are 
presented from the A SIPO 52a only. The B SIPO 52b is disabled."). 
Accordingly, even under the Office's unreasonably broad interpretation, the 
BPSK and QPSK of Snell are not "different type[s]" of modulations methods as 

required by claims 2 and 59 of the '580 patent because, contrary to the Office's 
assertion, a BPSK signal can be demodulated with a QPSK demodulator. 

Akl II, at CJ{ 13 (emphasis added). 

In response, the CRU asserts that "specific handling or modification must be made in 

order for a QPSK demodulator to demodulate a BPSK signal." AA at 12 (again without 

support). This assertion is incorrect. The only difference is that a QPSK demodulator uses only 

the in-phase channel to demodulate a BPSK signal (instead of using both the in-phase and 

quadrature channels). Akl II, atCJ{Cj{ 11-13. See also Snell at 8:29-32 ("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."). 
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To further support its position that BPSK and QPSK are incompatible modulation 

methods, the CRU also relies on silence in Akl II "on whether a BPSK demodulator can 

demodulate QPSK signal [sic]," which the CRU interprets as "further impl[ying] that QPSK and 

BPSK are different modulation methods." AA at 12. Here again, the CRU is incorrect because a 

BPSK demodulator would produce all of the information in the in-phase channel of the QPSK 

transmission. See Akl II, at CJ{ 11 ("BPSK is a simplified version of QPSK, where two of the four 

quadrants in the QPSK constellation are null."), CJ{ 12 (both BPSK and QPSK use "the in-phase 

channel"). See also Snell at Snell at 7:60-8: I (disclosing that, for QPSK, the I channel is formed, 

and "[t]he Q channel is processed in parallel in the same manner," but, for BPSK, "only I sym is 

output."). Regardless, BPSK and QPSK are not incompatible modulation methods as used in the 

system of Snell because (i) they use a common PSK modulation method and (ii) Snell's 

transceiver is designed to communicate using both BPSK and QPSK modulation methods. 

The CRU relies on the PTAB's interpretation of "different type" in the '518 IPR, again 

without any citation to the record. FOA at 32; AA at 11-12. The CRU again ignores the fact 

that, in the '518 IPR, different art was before the PTAB, and different claims were being 

addressed. See '518 IPR Final Written Decision (Exhibit II), at 21. And, again, in the '518 IPR, 

claims 2 and 59 were not determined to be unpatentable. See id.; '518 IPR Institution Decision 

(Exhibit HH), at 17 (quoted above in§ VI.A.4). See also the discussion supra at§ VI.A.4. 

Third, as explained above, and confirmed by the Federal Circuit, the proper construction 

of "different types of modulation methods" requires "different families of modulation techniques, 

such as the FSKfamily of modulation methods and the QAM family of modulation methods." 

Rembrandt Wireless Techs. v. Samsung Elecs. Co., 853 F.3d 1370, 1376-77 (Fed. Cir. 2017) 

("[T]he clearest statement in the intrinsic record regarding the meaning of the 'different types' 
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limitation is the descriptive statement the applicant made to the examiner when he inserted the 

limitation into the claims. Samsung's arguments to the contrary do not diminish this 

unambiguous statement in the prosecution history.") (emphasis added). See also supra at§ VI.C 

(discussing the broadest reasonable interpretation of this limitation). 

For at least the reasons given above, the cited references do not disclose and would not 

have suggested the claimed at least two different types of modulation methods required by claims 

2 and 59 of the '580 Patent. For this reason alone, all of the CRU's rejections should be 

reversed. 

3. The Claimed Third Sequence is Not Disclosed and Would Not Have Been 
Obvious Based on Snell, Alone or In Combination with Yamano or 
Kamerman 

Claims 2 and 59 require that "the transceiver [be] 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" (emphasis added). Thus, the "third sequence" requires more than just being 

"transmitted in the first modulation method," i.e., the word "and" requires it to contain 

information that "indicates that communication from the master to the slave has reverted to the 

first modulation method." Due to the "third sequence" limitation, in the '518 IPR, the PT AB 

determined that Samsung had failed to "demonstrate a reasonable likelihood of prevailing on the 

obviousness grounds of unpatentability as to claims 2 ... and 59 based on APA and Boer." '518 

IPR Institution Decision (Exhibit HH), at 17. See the discussion supra at § VI.A.4 regarding the 

substantial new question issue. 

The cited references do not disclose and would not have suggested the claimed 

transceiver capable of transmitting the claimed "third sequence" limitation. Akl I, at CJ{CJ{ 131-151. 

Again, the reason why Snell and the other references do not teach and would not have suggested 
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the claimed invention - particularly the third sequence limitation -- is because of the 

fundamentally different systems and the very different problems/solutions presented due to those 

fundamental differences. See the discussion supra at§§ 111.C. & VI.F.l.b; Akl I, at CJ{CJ{ 94-97, 

131, 133. Only through hindsight and a contrived application of disclosures in peer-to-peer 

communication systems is the CRU able to arrive at the invention claimed in the '580 Patent, 

including the third sequence ( a sequence that permits a master to communicate with one or more 

slaves using a modulation type that is incompatible with that used by other slaves in a 

master/slave system). See id. Notably, the PTAB refused to do what the CRU is now attempting 

to do. See '518 IPR Institution Decision (Exhibit HH), at 17 (quoted above at§ VI.A.4). 

a. Snell Does Not Disclose and Would Not Have Suggested the Third 
Sequence 

The CRU posits that the PLCP preamble and the PLCP header of Snell in a CRU-created 

"next packet" correspond to the claimed "third sequence." FOA at 9, 11-12 ( citing Snell and 

stating that "PLCP preamble and PLCP header is 'transmitted in the first modulation method' 

e.g., BPSK, ... the data can be modulated according to a method different than BPSK, then a 

'third sequence,' with its 'SIGNAL' field in the PLCP header, 'indicates,' e.g., using '0Ah,' the 

modulation type, e.g., BPSK, for modulating the MPDU data of the next packet or the third 

sequence"). See also FOA at 7 (citing Snell and taking substantially the same position). In 

particular, the CRU posits two instances of FIG. 3 with the CRU referring to the first instance of 

FIG. 3 as "a first packet" and to the second instance of FIG. 3 as a "second packet." FOA at 35. 

The CRU-created "first packet" has a SIGNAL field with a value of "14h," which indicates that 

the MPDU (variable) data of the "first packet" is modulated by 2 Mbit/s QPSK, and the CRU

created "second packet" has a SIGNAL field with a value of "0Ah," which indicates that the 

MPDU (variable) data of the "second packet" is modulated by 1 Mbit/s BPSK. Id. 
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As illustrated below, the CRU asserts that the CRU-created first and second packets 

include sequences corresponding to the first, second, and third sequences of claims 2 and 59 in 

the following manner: 

First sequence ----- PLCP header including SIGN AL field of a first packet 
- SIGNAL field is modulated using BPSK. The value of SIGNAL is "14h." 

Second sequence------ MPDU (variable) shown in Fig. 3, modulated by 

2Mbits/S QPSK indicated by "14h" (see col. 6, lines 47-63 of Snell). 

Third sequence------ PLCP header including SIGNAL field of a second 
packet - SIGNAL field is modulated using BPSK. The value of SIGNAL is 
"0Ah," indicating the modulation for the MPDU (variable) data for the second 

packet has reverted to BPSK. 

FOA at 35. 

1st SEQUENCE 2nd SEQUENCE 3rd SEQUENCE 

In the '518 IPR, Samsung made substantially the same argument that the CRU is now 

making based on, inter alia, Boer and his transmission of multiple sequences using a plurality of 

data rates: 

Dependent claim 2 requires that the transceiver "transmit a third sequence after 
the second sequence." This limitation is in both the APA and Boer. In the APA, 

transmission of multiple sequences is shown in Figure 2, with an exemplar "third 
sequence" being training sequence 48. See also Ex. 1201, 4:4-50. Boer teaches 
this as well. Ex. 1204, 1 :33-40 ("Therefore, according to the present invention, 

there is provided a method of operating a wireless local area network station 
adapted to transmit and receive messages at a plurality of data rates, wherein said 
messages include an initial portion and a data portion, including the steps of: 
transmitting the initial portion of a message to be transmitted by a station at a first 
predetermined one of a first plurality of data rates ... "). A subsequent transmission 

of SIGNAL 206 and SERVICE 208 fields would be the "third sequence." The 
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annotated figure [below] illustrates the arrangement of "information," 

"portions," and "sequences" according to claim 1. Ex. 1220, CJ{l41-142. 

'518 IPR Petition (Exhibit II), at 24-25 (emphasis added). This argument was properly rejected 

by the PTAB. See '518 IPR Institution Decision (Exhibit HH), at 13-15 (quoted above at§ 

VI.A.4 ). The CRU' s argument based on Snell should be rejected as well. 

In particular, with respect to the third sequence limitation alone, the CRU' s rejection 

cannot stand for at least five reasons. 

First, the citations relied on by the CRU merely support the position that, while the 

header is always transmitted at 1 Mbit/s BPSK, the "MPDU is variable" (Snell at 6:62-65) and 

may be sent using BPSK or QPSK. Snell at 7:10-14 ("The variable data may be modulated and 

demodulated in different formats than the header portion ... " (emphasis added)). The PTAB 

previously considered substantially the same argument with respect to substantially the same 

disclosure in Boer and concluded such a disclosure was not sufficient to even institute an IPR of 

claims 2 and 59 because that disclosure failed to show "how the SIGNAL and SERVICE fields 

might be deemed, as alleged, to 'indicate' that communication from the master to the slave has 

reverted to the first modulation method, as recited in claim 2" and claim 59. See '518 IPR 

Institution Decision (Exhibit HH), at 13-15 (quoted more extensively in§ VI.A.4). See also the 

comparison of Snell's FIG. 3 (heavily relied on by the CRU) with Boer's FIG. 4 in Exhibit C. 

The CRU does not address this conclusion, except to state that the "PTAB did not institute 

review of claims 2 and 59 and therefore the teaching presented by Snell and references 

incorporated by Snell regarding claims 2 and 59 is new and non-cumulative." FOA at 17. 
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Second, claims 2 and 59 require a very specific ordering of specific sequences: a "first 

sequence" in a "first modulation method," followed by a "second sequence" in a "second 

modulation method," followed by a "third sequence" that "is transmitted in the first modulation 

method and indicates that communication from the master to the slave has reverted to the first 

modulation method." Snell never discloses and would not have suggested this specific ordering 

of specific sequences and only includes one instance of the signal/packet illustrated in FIG. 3. 

Akl I, at CJ{ 138. As a result, the CRU is forced to rely on hindsight to recreate the claimed 

invention by manufacturing the specific two instances of FIG. 3 of Snell with the particular 

values (i.e., "14h" and "0Ah") assigned to the SIGNAL fields. See FOA at 35. In other words, 

with the aid of hindsight, the CRU selects values for the SIGNAL fields in the CRU-created first 

and second packets that suit its purposes with respect to the claimed first, second, and third 

sequences. In fact, Snell never even mentions when these CRU-created packets with these 

particular SIGNAL values and relatively low data rates for the MPDU data field would be used, 

if at all, or even in what situations they would be used, as his focus is on using higher rates, i.e., 

5.5 and 11 Mbit/s. See Snellpassim. 

Summarizing, nowhere does Snell explicitly or inherently teach the CRU-created first 

and second packets (i.e., the two different instances of FIG. 3), which include a first instance of 

FIG. 3 with a MPDU data field modulated using 2 Mbit/s QPSK and an immediately subsequent 

second instance of FIG. 3 with a SIGNAL field indicating its MPDU data field will use 1 Mbit/s 

BPSK modulation. Akl I, at CJ{ 141. Without the benefit of hindsight (i.e., in view of the '580 

Patent teachings), Snell does not disclose and would not have suggested the specific different 

versions of its FIG. 3 packet with the particular values (i.e., "14h" and "0Ah") assigned to the 

SIGNAL fields proposed by the CRU. See id. 
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Third, Snell discloses "switch[ing] on-the-fly between different data rates and/or 

formats." Snell at 2:29-30. However, contrary to the position of the CRU, see FOA at 9 & 32 

(citing Snell at 2:27-30), the on-the-fly switching of Snell does not provide support for the CRU

created first and second packets (i.e., the specific first and second instances of FIG. 3 of Snell). 

More specifically, the ability of Snell's transceiver to "switch on-the-fly" is not a teaching of 

sending multiple packets of the signal format shown in FIG. 3 that switch from using a second 

modulation method for the payload portion of the first packet to using a first modulation method 

for the payload portion of the second packet, which the CRU refers to as the "second packet" or 

the "next packet." Akl I, at CJ{ 143 (citing Snell at Fig. 3). That is, Snell's on-the-fly switching 

does not teach and would not have suggested that the claimed "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," as the CRU posits. Id. at CJ{ 144. 

To the contrary, the on-the-fly switching of Snell relates to a modulation switch between 

the PLCP header and the MPDU variable data portion within a single packet having the signal 

format shown in FIG. 3. Akl I, at CJ{ 144 (citing Snell at Fig. 3 (clearly showing the "switchover 

point" to be between the PLCP header and the MPDU variable data portion of the signal format), 

3: 18-20 ("The carrier tracking loops permit switching to the desired format after the header and 

on-the-fly." (emphasis added)), 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." (emphasis added)). 

Snell does not disclose and would not have suggested first and second packets of the signal 

format shown in Fig. 3 having payload portions modulated using different methods and certainly 
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does not disclose and would not have suggested the specific second packet the CRU created 

using the claimed invention as a roadmap. Akl I, at CJ{ 144. 

Accordingly, Snell does not disclose and would not have suggested that Snell's 

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." Akl I, at CJ{ 145. In 

fact, there would have been no motivation for Snell to "indicate" a reversion to "the first 

modulation method" because Snell can transmit/receive using all modulation methods. Id. In 

other words, there was no incompatibility issue that required such notification when a switch in 

modulation methods is made. Id. And that is what the '580 Patent is all about. See the 

discussion supra at§ 111.C. 

Fourth, Snell does not have and would not have suggested the master/slave limitations 

and therefore could not "indicate[] that communication from the master to the slave has reverted 

to the first modulation method." Akl I, at CJ{ 142. Further, even assuming, arguendo, that it 

would have been obvious to modify Snell to be a master/slave system, and that such modified 

system used the same signal format of FIG. 3 of Snell (id.), Snell does not does not disclose and 

would not have suggested that this signal format includes a "third sequence ... [that] indicates 

that communication ... has reverted to the first modulation method." See id. at CJICJI 137-138, 142. 

Snell's SIGNAL field in the PLCP header only "indicates" the modulation format and rate of the 

subsequent MPDU for that packet. Snell at 6:52-59. Snell does not explicitly or inherently teach 

that the SIGNAL field also "indicates that communication [i.e., the MPDU data] from the master 

to the slave has reverted to the first modulation method" (emphasis added). Thus, the PLCP 

header including the SIGNAL field cannot be the claimed "third sequence" that "indicates that 
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communication from the master to the slave has reverted [from the second modulation method] 

to the first modulation method." See Akl I, at CJ{ 142. 

Fifth, the CRU refuses to consider Rembrandt's argument that the reason Snell does not 

disclose and would not have suggested the claimed third sequence is because Snell was 

addressing a different problem (i.e., providing a transceiver capable of operating at higher data 

rates in a peer-to-peer setting) and not the problem the '580 Patent identified and solved with its 

claimed invention in a master/slave setting: 

Patent Owner's argument that the references fail to show certain features of 

Patent Owner's invention, it is noted that the features upon which Patent 
Owner relies (i.e., the reason behind the '580 claims) are not recited in the 

rejected claim(s). Although the claims are interpreted in light of the 

specification, limitations from the specification are not read into the claims. 

See In re Van Geuns, 988 F.2d 1181, 26 USPQ2d 1057 (Fed. Cir. 1993). 

FOA at 36. For the reasons given above, such a response ignores (1) the very different teachings 

in the '580 Patent and in Snell and (2) the limitations in the claims that provide the solution to 

the problem identified and solved by Mr. Bremer. See the discussion supra at § 111.C.2; Akl I, at 

CJICJI 104-109. See also In re Prater, 415 F.2d at 1405-06 (quoted above in§ VI.B). 

b. Yamano and Kamerman Do Not Disclose and Would Not Have 
Suggested the Third Sequence 

Neither Yamana nor Kamerman makes up for the deficiencies of Snell. Yamana is only 

applied for its disclosure of a destination address in an effort to provide an address "for an 

intended destination of the payload portion" as recited in independent claim 1 (FOA at 9) and an 

address "for an intended destination of the second sequence," as recited in independent claim 58. 

FOA at 12. Yamana is not applied to the "third sequence" limitation, so it will not be further 

discussed here. 
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As to Kamerman, the CRU concludes that "[a] person of ordinary skill in the art would 

have been motivated and found it obvious to use Kamerman' s teaching of transmitting a first 

data packet where the data is modulated using a second modulation method and next transmitting 

a second data packet where the data is modulated using a first 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." FOA at 15 (citing Kamerman at 6, 11-12). 

Kamerman, just like the previously and fully considered Boer reference, 26 discloses a 

transmission rate that "falls back" during higher load conditions and that "goes up" during load 

conditions that occur "most of the time." Akl I, at CJ{ 148 (quoting Kamerman at 11). There is no 

teaching or suggestion that it would "fall back" to address an incompatibility issue when a 

master - which it does not have and would not have suggested - wants to communicate with a 

slave -which it does not have and would not have suggested. Akl I, at CJ{ 148. Further, 

Kamerman is completely silent about how the transceiver would indicate changes to the 

transmission rate. Just like the disclosure in Boer, nothing in Kamerman relied on by the CRU 

requires that the transceiver in Kamerman "indicate[] that communication from the master to the 

slave has reverted to the first modulation method." Rather, Kamerman merely summarizes 

Boer's, his, and other's work described in the Boer patent and does not provide any further 

information relevant to the patentability of claims 2 and 59. Akl I, at CJ{ 148. 

26 See Boer, at 7: 12-8: 16. See also Akl I, at CJICJI 64-68 and the discussion regarding no substantial 
new question supra at § VI.A. In fact, Kamerman is a named inventor on the Boer et al. patent, 
and the Kamerman paper merely describes a high-level presentation about the work disclosed in 
the Boer patent. It appears Kamerman was permitted to talk about the invention disclosed in the 
Boer patent once the application was filed. Such a procedure is typical with companies, 
particularly large companies like Lucent Technologies (assignee of the Boer patent and 
Kamerman's employer). See Akl I, at CJ{ 64, note 5. 
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Notably, maximizing the data transfer rate and adapting to changing channel conditions 

in a peer-to-peer communications system - objectives of Snell, Boer, and Kamerman -- would 

not have provided the solution to the incompatibility problem identified and claimed in the '580 

Patent, i.e., it would not have provided a "transceiver 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." Claims 2 and 59. See Akl I, at CJ{ 149. 

Instead, if Snell were modified in the proposed manner (i.e., implementing Kamerman's 

automatic rate selection in Snell's system), Snell's transceiver would increase the transmission 

rate during lower load periods (e.g., as indicated by "a number ... of successive correctly 

acknowledged packet transmissions") and would decrease the transmission rate during higher 

load periods (e.g., as indicated by "unacknowledged packet transmissions"). Akl I, at CJ{ 150 

( citing Kamerman at 11 ). Such modifications would not provide the claimed third sequence, as 

Kamerman's rationale as to when to change modulation methods has nothing to do with making 

a change in modulation method so that a master can communicate with a particular slave using a 

different modulation method to address a potential incompatibility issue. Akl I, at CJ{ 151. For 

that reason alone, one of ordinary skill would not have been motivated by Kamerman to vary the 

modulation method when needed to address the '580 Patent incompatibility problem as done in 

the '580 Patent, i.e., to provide a "third sequence [that] indicates that communication from the 

master to the slave has reverted to the first modulation method." See id. 

In response to these arguments, the CRU asserts that: 

Kamerman discloses an automatic rate selection scheme for reverting (e.g. falling 

back) from a "second modulation method" (e.g., QPSK) corresponding to a higher 

data rate (e.g., 2Mbits/s) to a "first modulation method" (e.g., BPSK) 

corresponding to a lower data rate (e.g., 1 Mbit/s) after unacknowledged packet 
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transmissions, for instance where there is a high load in neighbor cells causing 

cochannel interference (pp. 6, 11 and 12). The third sequence is the 

unacknowledged packet or a number of successive correctly acknowledged packet 

transmission. 

FOA at 39; AA at 13. Again, as with Snell, the CRU's argument is based on hindsight 

reconstruction of Kamerman. There is no support for equating Kamerman's unacknowledged 

packet to the claimed "third sequence" that "is transmitted in the first modulation method and 

indicates that communication from the master to the slave has reverted to the first modulation 

method." Kamerman' s disclosure adds nothing to that of Boer, and the PTAB has already 

determined that APA's and Boer's at least cumulative teachings are insufficient to invalidate the 

claims of the '580 patent. '518 IPR Institution Decision (Exhibit HH), at 13-15 (quoted above). 

See also '114 IPR Institution Decision (Exhibit KK) (denying institution of Samsung's petition 

for IPR of claims 2 and 59 based on APA and Boer under§ 325(d) "because it present[ed] 

merely 'the same or substantially the same prior art or arguments' presented ... in IPR '518."); 

Exhibit E (comparing Samsung's arguments in this reexamination with those it made in its '114 

IPR Petition based on Boer). 

The absence of any teaching or suggestion of the claimed third sequence in Snell, 

Y amano, or Kamerman, considered alone or in combination, as explained above, dictates that the 

rejections of claim 2 and 59 be reversed. 

G. It Would Not Have Been Obvious to Adapt Snell to a Master/Slave System or 
Combine Snell with Kamerman and/or Yamano 

1. It Would Not Have Been Obvious to Adapt Snell to a Master/Slave System to 
Solve the Problem Identified and Solved in the '580 Patent Because of the 
Fundamental Differences Between Peer-to-Peer and Master/Slave 
Communications 

All the outstanding rejections must be reversed because they share a common, significant 

deficiency - one that weighs against the CRU's proposed combinations. As previously noted, 
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none of Snell, Yamana, or Kamerman discloses communications in a master/slave setting at all, 

even if Harris AN9614 and Harris 4064.4 had been successfully incorporated by reference into 

Snell (which they were not2\ See the discussion supra at§ VLF.I; Akl I, at enen 101-120, 152. 

And, even if adapting Snell to a master/slave setting were suggested (which it was not), it would 

not have been obvious to combine the art in such a way that would have yielded the claimed 

invention because there was no recognition of the problem identified and solved in the '580 

Patent. That problem was specific to a master/slave system when a master attempts to 

communicate with a slave using an incompatible modulation method. See detailed discussion 

supra at§ IILC.1; Akl I, at enen 81-97, 153. The named inventors of the peer-to-peer systems 

described in the references were not faced with that problem and thus would have had no reason 

to invent the '580 solution. Akl I, at en 154. Instead they were faced with different problems that 

resulted from the fundamentally different ways their systems accessed the shared medium. Akl 

I, at en 133, 154. As previously noted, those "fundamentally different ways" involved peer-to

peer communications, such as CSMA and CDMA types, instead of those between a master and a 

slave. See supra at § § VLF. 1.b; Akl I, at enen 94-97, 104-109, 154. 

The CRU responds to this argument by again attempting to ignore the master/slave 

limitations. FOA at 38 ("A master/slave communication relationship is not a structure. It is not 

clear how it can be part of a transceiver."). For the reasons explained above in§§ VLB & 

VLF.1.a, the master/slave limitations are structural limitations and cannot be ignored. 

The CRU posits alternatively that: 

27 As earlier argued, the evidence of record does not establish that these two Harris Documents 

are prior art. See supra at § VLE.1-2. In any case, neither discloses a master/slave system. Akl 

I, at enen 112-120. The "polled scheme" briefly discussed in Harris AN9614 does not necessarily 

disclose a master/slave system, see id., does not explain how Snell would be adapted to address 

the problem addressed in the '580 Patent, and in any case is not particularly identified as being 

incorporated by reference. See the discussion supra, at§ VLE.3. 
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To the extent that a master/slave relationship should be given patentable 

weight, Snell discloses a spread spectrum transceiver that can be used as an access 

point for WLAN or wireless local area network (col. 1, lines 34-46) and is capable 

of acting as a master in a master/slave relationship (Harris AN9614 at p. 3). On 

contrary to Patent Owner's statement, Snell's transceiver is not setup only in a 

peer to peer communication. In fact, Snell is silent on what kind of setting the 

transceiver is in. An ordinary skill in the art would be able to configure it to use 

in the master/slave setting. 

FOA at 38-39. 

For the reasons explained above in§ VI.F.1.c, the CRU's position that Snell's transceiver 

"can be used as an access point ... and is capable of acting as a master in a master/slave 

relationship" is contrary to how one of ordinary skill would have understood the use of an access 

point. See Akl II, at CJ{ 10 ("[A]n access point is not the same as a master that controls 

communications from one or more slaves ... In fact, in Snell, the access point is configured in a 

peer-to-peer relationship with the other nodes in the network. Snell, 5:24-30."). 

Moreover, the CRU's assertions that "Snell's transceiver is not setup only in a peer to 

peer communication" and that "Snell is silent on what kind of setting the transceiver is in" are 

incorrect. Snell discloses that its transceiver includes a "CCA circuit block 44" that "provides a 

clear channel assessment (CCA) to avoid data collisions." Snell at 5:26-29. See also id. at FIG. 

1 ("CCA"). While data collisions occur in a peer-to-peer system in which "any device on the 

network can initiate a communication," they "do not occur in a master/slave setting" in which 

"slave devices can only communicate on a network when prompted by a master." Akl I, at CJ{ 

104. The PRISM chip set of Harris AN9614 also includes clear channel assessment (CCA) to 

avoid data collisions, Harris AN9614 at Fig. 1 ("CCA"), and the "polled scheme" of Harris 

AN9614 is used "in the context of peer-to-peer communications." Akl I, at CJ{ 103 (note 10). See 

also id. at CJ{ 114 ("the discussion of a 'polled scheme' [in Harris AN9614] refers to polling as 
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part of peer-to-peer communications, not master/slave communications"), CJ{ 117 ("polling can 

and does take place in peer-to-peer systems (like the CCA systems described at col. 5, lines 26-

29 of Snell)"), CJ{ 119 ("there is no suggestion in Harris AN9614 that its 'polled scheme' is taking 

place in anything other than the peer-to-peer communications protocol being discussed in Harris 

AN9614"). 

While, with the invention of the '580 Patent before him/her, the skilled artisan might have 

been able to configure Snell's transceiver for use in a master/slave setting, without such 

hindsight, such a reconfiguration would not have been suggested to one of ordinary skill in the 

art due to the fundamental differences between communications in master/slave and peer-to-peer 

system. For example, the peer-to-peer system of Snell in which a peer may communicate in any 

one of four data rates only works because the peer may assume that the other peers in the system 

are also able to communicate using any of the four data rates (i.e., there is no incompatibility 

problem to address). See Akl I, at CJICJI 94-97, 104, 128-130. 

2. The "Polled Scheme" Disclosure in Harris AN9614 is Limited to "Single 
Rate" Applications and Thus, Even if Combined with Snell, Does Not 
Disclose and Would Not Have Suggested the Claimed At Least Two 
Modulation Methods 

The "polled scheme" disclosure in Harris AN9614 at page 3 is not of a communications 

system using multiple modulation methods, as claimed in the '580 Patent. Harris AN9614's 

"polled scheme" appears in a section of Harris AN9614 dedicated to describing a protocol where 

burst transmissions are used for achieving a "Low Average Data Rate" by operating the PRISM 

1 chip at a single, low data rate of 1 MBPS: 

The system approach is to accept the 1 MBPS data rate of the radio as 
long as the achievable range is acceptable, and use it in a short burst mode which 
is consistent with its packet nature. With a low power watch crystal, the controller 
can keep adequate time to operate either in a polled or time allocated scheme. In 
these modes, the radio is powered off most of the time and only awakens when 
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communications is expected .... 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 (emphasis added). 

There is nothing in Harris AN96 l 4 suggesting that its 1 MBPS system should be or even 

could be used in combination with the higher data rate schemes described in the body of Snell. 

Put another way, there is nothing in Harris AN9614 suggesting that its 1 MBPS polled scheme 

could be used, for example, to accomplish the scheme depicted at FIG. 3 and col. 6, lines 49-50 

of Snell, which the CRU has mapped to other elements in claims 2 and 59 of the '580 Patent. 

In order for the CRU's rejection to stand, the elements in Snell/Harris AN9614 must be 

"arranged or combined in the same way as recited in the claim," regardless of whether it is 

based on expressed or inherent disclosure. See, e.g., Net MoneyIN, Inc. v. Verisign, Inc., 545 

F.3d 1359, 1368-71 (Fed. Cir. 2008) (holding that "unless a reference discloses within the four 

comers of the document not only all of the limitations claimed but also all of the limitations 

arranged or combined in the same way as recited in the claim, it cannot be said to prove prior 

invention of the thing claimed and, thus, cannot anticipate under 35 U.S.C. § 102" and citing 

numerous cases supporting its holding); Connell v. Sears, Roebuck & Co., 722 F.2d 1542, 1548 

(Fed. Cir. 1983) ("Anticipation requires the presence in a single prior art disclosure of all 

elements of a claimed invention arranged as in the claim."). The CRU has not shown such an 

arrangement. 

Rather, Harris AN9614 suggests adapting its "high data rate configuration" to one using 1 

MBPS only in order to avoid "the design considerations ... of concern" with high data rate 

configurations. See Harris AN9614 at 3. Significantly, this suggestion is directly contrary to 

Snell's goal of obtaining higher variable data rates "from 1 Mbit/s BPSK and 2 Mbit/s QPSK to 
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5.5 Mbit/s BPSK and 11 Mbit/s QPSK," Snell at 5:30-32. Thus, one of ordinary skill in the art 

reading Snell and Harris AN9614 would have understood the discussion in Harris AN9614 of a 

polled scheme to be inapplicable to the multi-data rate scheme that is the focus of Snell. Akl I, 

at CJ{ 159. Accordingly, even if Harris AN9614 were a publication (it was not), and the "polled 

scheme" of Harris AN9614 were incorporated by reference into Snell (it was not), and the 

disclosure of a polled scheme in Harris AN9614 would have suggested a "master/slave 

relationship" (it would not have), it would not have been obvious to combine Snell with Harris 

AN9614 in a manner that includes both the "polled scheme" of Harris AN9614 and the two 

modulation methods of Snell. See Akl I, at CJ{ 159. 

The CRU attempts to respond to this argument by mischaracterizing it as an attack on 

Harris AN9614 "individually where the rejections are based on a combination ofreferences" and 

where "Snell teaches using multiple modulation methods." FOA at 40. The CRU then explains 

that "Harris AN9614 is used to show that the transceiver of Snell can be used in a master/slave 

relationship." Id. The CRU's response fails for at least three reasons. 

First, the argument is not an attack on Harris AN9614 alone because it explains why one 

skilled in the art would not have been motivated to make the proposed combinations. Second, 

the "polled scheme" of Harris AN9614 - even if it were prior art which it is not -- does not 

disclose and would not have suggested the master/slave limitations for the reasons set forth 

above in§ VI.F.1.c. Third, the CRU has missed Patent Owner's point entirely. The argument is 

not that Snell ( or Kamerman) does not disclose multiple modulation methods. Instead, the 

argument is that the "polled scheme" of Harris AN9614 is expressly limited to a single, low data 

rate of 1 MBPS. Harris AN9614 at 3. Thus, one of ordinary skill in the art would have 

understood that, if the transceiver of Snell were using the "polled scheme" of Harris AN9614, 
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the transceiver would use only the I MBPS data rate and thus a single modulation method. See 

Akl I, at CJ{CJ{ 156-160. Therefore, Snell, modified according to Harris AN9614, would not meet 

any of the limitations of claims 2 and 59 in that they require more than one modulation method. 

The CRU also attempts to respond to the argument that the "polled scheme" in Harris 

AN9614 is limited to "single rate" applications by asserting that "claims 1 and 58 recite using 

multiple modulation methods and it is determined by PT AB that AP A and Boer discloses it. 

Snell and Harris AN9614 similarly disclose all the limitation of claims 1 and 58." FOA at 40 

(with no citation). To the extent the CRU is relying on the '518 IPR Final Written Decision 

(Exhibit II), that reliance fails for the reasons given above. See supra at § VI.F.1.d. Moreover, 

there is no indication that the PT AB previous! y considered an argument that one of the 

references before it was limited to single rate applications (as is Harris AN9614). 

For at least the foregoing reasons, even if there were motivation to combine the 

references in the manner proposed, the resulting combination would not result in the invention as 

claimed. 

3. One of Ordinary Skill Would Not Have Been Motivated to Adapt Snell to a 
Master/Slave System and Then Combine with Kamerman Lacking Any 
Teachings Regarding the Proposed IEEE 802.11 Standard 

Snell's disclosure relates to an extension of the "proposed IEEE 802.11 standard. "28 

Significantly, while Snell may have been privy to the proposed standard through the involvement 

of his employer (Harris) on the standard committee, there is no evidence that the proposed 

standard itself was publicly known at that time. In fact, the Office has already found that, as of 

28 See, e.g., Snell at 1:47-50 (describing "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 5:30-32 
(disclosing "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"); and Snell at 4:42-43, 5:30-32 (describing "a wireless 
transceiver 30" that "may be readily used for WLAN applications in the 2.4 GHz ISM band in 
accordance with the proposed IEEE 802.11 standard." (emphasis added)). 
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the priority date of the '580 patent, the draft IEEE 802.11 standard was not available to anyone 

outside the IEEE 802.11 Working Group: 

Notably absent ... from the Petition and Mr. O'Hara's declaration are any 

assertions or evidence in support of the availability of Draft Standard to 

individuals other than members of the 802.11 Working Group and those who 

already knew about Draft Standard or the July 8-12 meeting of the 802.11 

Working Group. We do not find sufficient argument or evidence to indicate that 

the July 8-12 meeting of the 802.11 Working Group (or any other 802.11 

Working Group meeting) was advertised or otherwise announced to the public. 

Nor do we find sufficient argument or evidence that any individual who was not 

already a member of, or otherwise aware of, the 802.11 Working Group would 

have known about Draft Standard such that he or she would have known to 

request a copy or ask to be added to an email list for access to the document. 

Samsung Elecs. Co. Ltd. v. Rembrandt Wireless Techs., LP, IPR2014-00514, Paper 18 at 7-8 

(PT AB Sept. 9, 2014) (Exhibit BB). 29 In view of the above, the CR U' s assertion that the draft 

IEEE 802.11 standard was "available at that time"30 (FOA at 14), is clearly incorrect. 

Without access to the proposed IEEE 802.11 standard, one of ordinary skill reading Snell 

would know only that the proposed standard used a collision avoidance protocol (like CSA), as 

that is the only protocol disclosed in Snell. Such a conclusion would have been buttressed by 

Kamerman, which similarly described the proposed standard only in the context of a CSMA/CA 

( carrier sense multiple access with collision avoidance) protocol. Akl I, at CJ{ 163. 

29 See also Samsung Elects. Co. Ltd. v. Rembrandt Wireless Techs., LP, IPR2014-00515, Paper 
18 at 6-10 (PTAB Sept. 9, 2014) (Exhibit CC); Samsung Elecs. Co. LTD v. Rembrandt Wireless 
Techs., LP, IPR2014-00889, Paper 8 at 7-10 (PTAB Dec. 10, 2014) (Exhibit DD); Samsung 
Elecs. Co. LTD v. Rembrandt Wireless Techs., LP, IPR2014-00890, Paper 8 at 7-10 (PTAB Dec. 
10, 2014) (Exhibit EE); Samsung Elecs. Co. LTD v. Rembrandt Wireless Techs., LP, IPR2014-
00891, Paper 8 at 8-12 (PTAB Dec. 10, 2014) (Exhibit FF). 

30 "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." FOA at 14 (emphasis 
added). 

106 

IPR2020-00034 Page 01285



Despite the indications in both Snell and Kamerman tying the proposed IEEE 802.11 

standard to a collision avoidance protocol, it is the CRU' s position that, prior to combining Snell 

and Kamerman, Snell would have been converted to a master/slave system (although, again, it is 

not clear how that would be done). Assuming that were done, there would be no reasonable 

expectation that the Snell transceiver adapted to a master/slave system would function in accord 

with the draft IEEE 802.11 standard, particularly when both Snell and Kamerman discussed the 

proposed standard only in connection with collision avoidance protocols. See the discussion 

supra at§ VI.F.1.b-c; Akl I, at CJ{ 164. 

In other words, it would not have been obvious to combine Snell with Kamerman after 

adapting Snell to a master/slave system because there is no evidence that Snell would remain 

compliant with the draft IEEE 802.11 standard. That would have discouraged the skilled artisan 

from making the suggested combination, as one of the intended purposes of Snell invention was 

to maintain compatibility with the proposed IEEE 802.11 standard. See Snell at 1:47-50 

("PRISM 1 ... is compatible with the proposed IEEE 802.11 standard"), 4:42-46 (a wireless 

transceiver 30 used "in accordance with the proposed IEEE 802.11 standard"), 5:30-32 ("[t]he 

present invention provides an extension of the PRISM 1 product"); Akl I, at CJ{ 165. Without 

access to any teachings of the proposed IEEE 802.11 standard, one of ordinary skill in the art 

would not have any reasonable expectation that Snell's transceiver would still act in accordance 

with the proposed IEEE 802.11 standard if it were modified to act in a master/slave relationship 

instead of a peer-to-peer relationship, such as a carrier sense multiple access with collision 

avoidance (CSMA/CA) relationship. Akl I, at CJ{ 166. Accordingly, one of ordinary skill in the 

relevant art would have been discouraged from modifying Snell's transceiver as suggested by the 

CRU without a reasonable expectation that it would function as intended, i.e., in accordance with 
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the proposed IEEE 802.11 standard. See, e.g., In re Gordon, 733 F.2d 900,902 (Fed. Cir. 1984) 

(prior art reference "teaches away" from proposed modification because the prior art apparatus 

"would be rendered inoperable for its intended purpose") (cited in In re Urbanski, 809 F.3d 

1237, 1243 (Fed. Cir. 2016) and MPEP § 2143.0l(V) ("If proposed modification would render 

the prior art invention being modified unsatisfactory for its intended purpose, then there is no 

suggestion or motivation to make the proposed modification.")). See also Akl I, at CJ{ 167. Thus, 

it would not have been obvious to modify Snell's transceiver to act in the role of the master 

according to a master/slave relationship and then combine Snell as modified with Kamerman. 

Akl I, at CJ{ 169. 

Similarly, given that peer-to-peer communication systems, such as that described in 

Snell, are fundamentally different than master/slave systems (see supra at§ VI.F.l.c), one of 

ordinary skill in the art would have been further discouraged from making the proposed 

modification of Snell as that fundamental difference would have weighed against having any 

reasonable expectation that Snell, as modified, would still act in accordance with the proposed 

IEEE 802.11 standard or would have provided predictable results. Akl I, at CJ{ 168. See also KSR 

Int'l Co. v. Teleflex Inc., 550 U.S. 398,417 (2007) ("a court must ask whether the improvement 

is more than the predictable use of prior art elements according to their established functions"); 

L.A. Biomedical Research Inst. at Harbor-UCLA Med. Ctr. v. Eli Lilly & Co., 849 F.3d 1049, 

1064 (Fed. Cir. 2017) (citing Genzyme Therapeutic Prods. Ltd. P'ship v. Biomarin Pharm. Inc., 

825 F.3d 1360, 1373 (Fed. Cir. 2016)) ("In the case of a combination of references that together 

disclose all the limitations of the claimed invention, the adjudicator must determine ... whether a 

person of skill in the art at the time of the invention would have had a 'reasonable expectation of 

success' in pursuing that combination."); PersonalWeb Techs., LLC v. Apple, Inc., 848 F.3d 987, 

108 

IPR2020-00034 Page 01287



991 (Fed. Cir. 2017) (citing In re NuVasive, Inc., 842 F.3d 1376, 1381-82 (Fed. Cir. 2016); In re 

Warsaw Orthopedic, Inc., 832 F.3d 1327, 1333-34 (Fed. Cir. 2016); Ariosa Diagnostics v. 

Verinata Health, Inc., 805 F.3d 1359, 1364-67 (Fed. Cir. 2015)) ("the Board had to find that a 

person of ordinary skill in the art would have been motivated to combine the prior art in the way 

claimed ... and had a reasonable expectation of success in doing so"); MPEP § 2143.02 (citing 

In re Merck & Co., Inc., 800 F.2d 1091 (Fed. Cir. 1986)) ("The prior art can be modified or 

combined to reject claims as prima facie obvious as long as there is a reasonable expectation of 

success."); MPEP § 2143.02 ("Obviousness does not require absolute predictability, however, at 

least some degree of predictability is required."); MPEP § 2143.01(111) (citing KSR Int'l Co. v. 

Teleflex Inc., 550 U.S. 398 (2007)) ("The mere fact that references can be combined or modified 

does not render the resultant combination obvious unless the results would have been predictable 

to one of ordinary skill in the art."). 

Thus, if Snell were adapted to a master/slave system as the CRU suggests (in spite of no 

motivation to do so), there is no evidence it could have been combined with Kamerman and still 

conform to the draft IEEE 802.11 standard, and, in fact, the skilled artisan would have been 

discouraged from making such a combination. Akl I, at CJ{CJ{ 161-169. 

The CRU responds to this argument by noting "that the features upon which Patent 

Owner relies (i.e., compliant to IEEE 802.11) are not recited in the rejected product claim( s )" 

and by asserting that "[ t ]he rejection of Snell, in view of Y amano and Kamerman do not rely on 

the standard either." FOA at 40-41. In fact, the rejection based on Snell, Yamana, and 

Kamerman unquestionably relies on the IEEE 802.11 standard to support the CRU' s assertion 

that "Snell and Kamerman are in the same field of art." FOA at 14 (asserting incorrectly that 

"the draft IEEE 802.11 standard [was] available at that time"). Moreover, the CRU's response 
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misses the mark because Patent Owner's argument is not predicated on the recitation of 

compliance with the IEEE 802.11 standard in the claims or the reliance on the IEEE 802.11 

standard in the rejections. Instead, Patent Owner's argument is based on maintaining 

compatibility with the proposed IEEE 802.11 standard - one object of Snell. See Snell at 1:47-

50, 4:42-46, 5:30-32. Thus, one skilled in the art would have been discouraged from making the 

suggested combination. See Akl I, at CJ{ 165. See also id. at CJICJI 161-169. 

4. It Would Not Have Been Obvious to One of Ordinary Skill to Adapt Snell to 
a Master/Slave System and Then Combine with Yamano to Satisfy the 
"Addressed for an Intended Destination" Limitation in Claims 2 and 59 

Claim 2 of the '580 patent requires a transceiver that is capable of sending a transmission 

comprising "a group of transmission sequences" that "is structured with at least a first portion 

and a payload portion" and "is addressed for an intended destination of the payload portion." 

Claim 59 requires a transceiver that is capable transmitting "at least one message" with first and 

second sequences and that "is addressed for an intended destination of the second sequence." 

Akl I, at CJ{ 170. 

The CRU attempts to ignore the claimed destination address limitations by positing that 

"the term 'destination address' is not part of a transceiver or the device of claims 2 and 59" 

because "a destination address is not a structure." AA at 15. For the reasons set forth above, the 

CRU's construction in which no patentable weight is given to the functional limitations of claims 

2 and 59 is unreasonable. See supra at§ VI.B. Moreover, the CRU's construction is incorrect 

because the claimed destination address feature limits the structure of the claimed "transceiver" 

to one that is configured to perform the claimed function (e.g., programmed to send a 

transmission comprising "a group of transmission sequences" that "is structured with at least a 

first portion and a payload portion" and "is addressed for an intended destination of the payload 

portion"). See, e.g., Ex parte Hosoito, No. 2010-005212, 2012 WL 889723 at *3 (BPAI 2012) 
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(Exhibit I) (citing In re Schreiber, 128 F.3d 1473, 1477-78 (Fed. Cir. 1997)) (quoted supra at§ 

VI.B). See also the discussion supra at§ VI.B (discussing the meaning of such limitations). 

Therefore, the claimed destination address limitations of claims 2 and 59 must be given 

patentable weight. 

The claimed destination address limitations are neither disclosed by nor would have been 

obvious in view of the cited art. Akl I, at CJ{ 170. Snell is silent regarding a destination address. 

Id. at CJ{ 171 ( citing Snell passim). See also FOA at 9 ("Snell does not expressly teach wherein at 

least one group of transmission sequences is addressed for an intended destination of the payload 

portion."), 12 ("Snell does not expressly teach wherein the at least one message is addressed for 

an intended destination of the second sequence."). Nonetheless, in the FOA for the first time, the 

CRU takes the position that "Snell inherently teaches" a destination address: 

It is known in the art that a packet has a destination address in WLAN and it is so 

well known that Snell does not even mention it. ... Using some bits for 

destination address in a packet is necessary to send the packet to a right 

destination. The necessity outweighs any increase of bit rate needed as it is 

commonly done in wired and wireless communications. 

FOA at 41-42. 

The burden rests on the CRU to "reasonably support" any allegation of inherent 

disclosure: 

"In relying upon the theory of inherency, the examiner must provide a basis in 

fact and/or technical reasoning to reasonably support the determination that the 

allegedly inherent characteristic necessarily flows from the teachings of the 

applied prior art." Ex parte Levy, 17 USPQ2d 1461, 1464 (Bd. Pat. App. & Inter. 

1990) (emphasis in original) (Applicant's invention was directed to a biaxially 
oriented, flexible dilation catheter balloon (a tube which expands upon inflation) 

used, for example, in clearing the blood vessels of heart patients). The examiner 

applied a U.S. patent to Schjeldahl which disclosed injection molding a tubular 

preform and then injecting air into the preform to expand it against a mold (blow 

molding). The reference did not directly state that the end product balloon 
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was biaxially oriented. It did disclose that the balloon was "formed from a thin 

flexible inelastic, high tensile strength, biaxially oriented synthetic plastic 
material." Id. at 1462 (emphasis in original). The examiner argued that 

Schjeldahl's balloon was inherently biaxially oriented. The Board reversed on the 

basis that the examiner did not provide objective evidence or cogent technical 

reasoning to support the conclusion of inherency.). 

MPEP § 2112 (emphasis added). The CRU has not met that burden. 

The evidence does not establish that the packet of Snell inherently includes a destination 

address. See Akl II, at CJICJI 7-9. Inherency is limited to cases where the proposed inherent element 

is "necessarily ... present" in the prior art. See, e.g., PAR Pharm., Inc. v. TWI Pharms., Inc., 773 

F.3d 1186, 1194-95 (Fed. Cir. 2014). Thus, a finding of inherent anticipation requires more than 

"probabilities or possibilities." Motorola Mobility, LLC v. Int'l Trade Comm'n, 737 F.3d 1345, 

1350 (Fed. Cir. 2013); In re Robertson, 169 F.3d 743, 745 (Fed. Cir. 1999). "The mere fact that 

a certain thing may result from a given set of circumstances is not sufficient to establish 

inherency." In re Rijckaert, 9 F.3d 1531, 1534 (Fed. Cir. 1993) (citation omitted); In re 

Robertson, 169 F.3d at 745. In this case, there is no evidence that a transceiver such as Snell's 

must necessarily use "some bits for destination address," and, in fact, that is not the case. See 

Akl II, at CJICJI 7-9. Moreover, the CRU appears to admit that not all transceivers have such bits in 

its statement "it is commonly done in wired and wireless communications." FOA at 42. 

The specification of the '580 Patent makes clear that the claimed "intended destination" 

is a particular trib in the network. See, e.g., '580 Patent at 4: 14-16 ("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"), 

6: 10-12 ("master transceiver 64, using type B modulation, transmits data along with an address 

in sequence 108, which is destined for a particular type B trib 66b."). 
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According to Dr. Akl: 

The claimed destination address is not necessarily present in Snell because 

... Snell's system could have been implemented as a broadcast system. In a 

broadcast system, each message from the access point is directed to all of the tribs 

in the WLAN and is not addressed to a particular trib. Such a broadcast system 

would have been clearly feasible with Snell, since all of the tribs in Snell were 

able to communicate using the same modulation method. By contrast, no such 

broadcast would have been possible to the Type A and Type B tribs disclosed in 

the '580 Patent, as they failed to use any common modulation method. 

Akl II, at CJ{ 9. Therefore, the packet of Snell does not inherently include a destination address. 

The CRU disagrees with Dr. Akl's statement that the system of Snell could be part of a 

broadcast system, in which messages are not addressed to a particular destination: 

Second, Snell's system is not a broadcast system. Akl declaration asserted 

'Snell discloses a transceiver 30 (Snell at Fig. 1, 4:42-43) designed for peer-to

peer communications ... " (Sep 2017 Remarks, p. 5). Therefore based on the Akl 

declaration, because Snell is not implemented as a broadcast system, it is inherent 

that Snell teaches a destination address even if a destination address is given 

patentable weight in the transceivers of claims 2 and 59. 

AA at 16. The CRU's position is based upon an incorrect and unexplained assumption that a 

peer-to-peer system cannot be a broadcast system. There is no evidence to support the CRU's 

assumption. In fact, a peer-to-peer system can be a broadcast system because any peer can 

transmit a message to all other peers in the system. As explained by Dr. Akl, "a broadcast 

system would have been clearly feasible with Snell, since all of the tribs in Snell were able to 

communicate using the same modulation method." Akl II, at CJ{ 9. Accordingly, the packet of 

Snell does not inherently include a destination address. 

The CRU relies alternatively on Yamana as disclosing a destination address. FOA at 41-

42 ("Yamana is introduced only if a reviewing person does not agree that Snell inherently 
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teaches it."). See also id. at 9 and 12 (citing Yamana at Fig. 8, 19:63-64, 20:1-7, 20:54-59). 31 

The CRU asserts that "[a] person of ordinary skill in the art would have been motivated and 

found it obvious to use Yamano's teaching of including a destination address in the data packet 

in implementing Snell's teaching of a communication system." FOA at 10, 12. 

The CRU's position is incorrect because "[t]he cited portions indicate that Yamano's 

destination address is in the preamble." Akl I, at CJ{ 172 (citing Yamana at 20:1-7 (disclosing a 

packet 700 having a preamble 701 that "can include information which identifies ... packet 

source and destination addresses"), 20:54-59 (disclosing that,"[ w ]hen 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."), Fig. 8). 

The primary goal of Snell is to increase the data rate at which information is communicated. 

See, e.g., Snell at 2:24-25 ("permitting operation at higher data rates than conventional 

transceivers"), 2:28-29 ("permit operation at higher data rates"); 5:30-34 ("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" and "allows the same RF circuits to be used for higher data 

rates."), 7: 10-14 ("increase the data rate"). However, the preamble of Snell is transmitted at the 

lowest (i.e., 1 Mbit/s) data rate. Snell at 6:64-66 ("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 

31 At the cited portions, Yamana discloses that its packet is in the preamble, i.e., a packet 700 
having a preamble 701 that "can include information which identifies ... packet source and 
destination addresses." Yamana at 20:1-7. See also id. at 20:54-59 (disclosing that, "[w]hen 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."), Fig. 8. 
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are internally generated."). See also id. at FIG. 3, 6:51-59, 7:10-14. Therefore, adding a 

destination address to the preamble of Snell would increase the amount of information 

transmitted at the lowest data rate, frustrating Snell's goal of increasing the data rate. Akl I, at 

CJ{ 174. For at least this reason, it would not have been obvious to one of ordinary skill in the 

relevant art to combine Yamano's teaching of a destination address in a preamble with Snell. 

See Akl I, at CJ{ 175. 

In addition, given that the proposed IEEE 802.11 standard was not publicly available, one 

of ordinary skill would have been concerned that Snell's system would not remain complaint 

with the proposed IEEE standard if Snell were modified to include address information in the 

header. Akl I, at CJ{ 176. Again, that concern would have discouraged the skilled artisan from 

making the suggested combination, as one of the intended purposes of Snell invention was to 

maintain compatibility with the proposed IEEE 802.11 standard. Akl I, at CJ{ 176. Without access 

to the teachings of the proposed IEEE 802.11 standard, one of ordinary skill in the art would not 

have any reasonable expectation that Snell's transceiver would still act in accordance with the 

proposed IEEE 802.11 standard if it were modified to include address information in the header. 

Akl I, at CJ{ 177. For this additional reason, one of ordinary skill in the relevant art would have 

been discouraged from modifying Snell's transceiver to include Yamano's address information 

in the header (as suggested by the CRU) without a reasonable expectation that it would function 

as intended, i.e., in accordance with the proposed IEEE 802.11 standard. See Akl I, at CJ{ 178. 

For at least the reasons given above, one of ordinary skill in the relevant art would not 

have been motivated to combine the cited references in the manner proposed by the CRU and, in 

fact, would have been discouraged from doing so. Thus, all of the CRU' s rejections under 35 

U.S.C. § 103 should be reversed. 
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VII. CONCLUSION 

The length of this brief is due to the extensive history of the '580 Patent and its child (the 

'228 Patent) in the Office and the courts and due to the many legal and technical errors made by 

the CRU during the prosecution of the two related reexaminations. However, in spite of the 

brief' s length, the Board can decide the case efficiently by determining that any one of the 

following four issues must be decided in Rembrandt's favor: 

I) There is no substantial new question of patentability, as the PT AB already considered 

art more relevant than that relied on by the CRU, i.e., APA and Boer, when it decided in the '518 

IPR Institution Decision that claims 2 and 59 of the '580 Patent were unlikely to be proven 

unpatentable. Requester Samsung merely repeated arguments it previously made hoping for a 

different result. 

2) The master/slave limitations in claims 2 and 59 of the '580 Patent must be given 

weight and are not disclosed in any of the art relied on by the CRU, particularly since Snell's 

attempt to incorporate Harris AN96 l 4 by reference failed, but, even if incorporation had been 

successful, Harris AN9614's "polled scheme" does not disclose and would not have suggested 

the master/slave limitations in claims 2 and 59. 

3) The third sequence is not disclosed and would not have been suggested by any of the 

art relied on by the CRU (as the PTAB previously concluded with respect to APA and Boer) 

because the problem identified and solved by the '580 Patent in a master/slave setting was not a 

problem faced by any of the art relied on by the CRU. 

4) The at least two modulation methods "of a different type" must be construed in light 

of the unequivocal prosecution history to mean different families of modulation methods, as 

dictated by the Federal Circuit's determination in Rembrandt Wireless Techs. v. Samsung Elecs. 

Co., 853 F.3d 1370, 1377 (Fed. Cir. 2017) (issued after the PTAB's Final Written Decision in the 
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'518 IPR). The CRU has not met its burden to establish that this claim limitation is met by the 

cited art, and relies instead on its erroneous construction to ignore the "of a different type" claim 

language to support its rejections. 

For these and other reasons identified above, the CRU' s SNQ finding should be vacated 

and all its rejections should be reversed. 
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VIII. CLAIMS APPENDIX 

Dependent claims 2 and 59 of the '580 Patent are involved in the appeal. For 

completeness and ease of reference, Rembrandt additionally provides independent claims I and 

58 below.32 

1. A communication 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 comprising: 

a transceiver, in the role of the master according to the master/slave relationship, for 

sending at least 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 type than the 

first modulation method, wherein each transmission comprises a group of transmission 

sequences, wherein each group of transmission sequences is structured with at least 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, 

32 Claims I and 58 were canceled as a result of the IPR2014-00518 review proceeding. See Inter 
Partes Review Certificate issued December 13, 2016. 
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wherein the first sequence 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 that is modulated according to the second modulation method, wherein the 

second sequence is transmitted after the first sequence. 

2. The 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. 

58. 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 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 
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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 the second modulation 

method, wherein the second sequence is transmitted after the first sequence. 

59. The device of claim 58, 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. 

120 

IPR2020-00034 Page 01299



CERTIFICATE OF SERVICE 

It is hereby certified that on this 19th day of March, 2018, the foregoing APPEAL 
BRIEF UNDER 37 C.F.R. § 41.37 (including the Exhibits thereto) were served, by first-class 
U.S. Mail, on the attorney of record for the third-party Requesters Samsung Electronics Co., Ltd. 
and Samsung Electronics America, Inc., at the following address: 

cc: Nancy J. Linck, Ph.D. 

J. Steven Baughman, Esq. 
Ropes & Gray LLP 

IPRM - Floor 43 
Prudential Tower 

800 Boylston Street 
Boston, Massachusetts 02199-3600 

Phone: 202-508-4606 
Facsimile: 202-383-8371 

/Michael V. Battaglia/ 
Michael V. Battaglia 
Reg. No. 64,932 

Counsel for Rembrandt Wireless Technologies, LP 

121 

IPR2020-00034 Page 01300



Electronic Acknowledgement Receipt 

EFSID: 32094006 

Application Number: 90013808 

International Application Number: 

Confirmation Number: 2211 

Title of Invention: 
SYSTEM AND METHOD OF COMMUNICATION USING AT LEAST TWO 
MODULATION METHODS 

First Named Inventor/Applicant Name: 8023580 

Customer Number: 6449 

Filer: Michael Vincent Battaglia/Judith Pennington 

Filer Authorized By: Michael Vincent Battaglia 

Attorney Docket Number: 3277-0114US-RXM 1 

Receipt Date: 19-MAR-2018 

Filing Date: 12-SEP-2016 

Time Stamp: 16:25:06 

Application Type: Reexam (Patent Owner) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

3099217 

1 Appeal Brief-Owner AppealBrief.pdf no 136 
6888b 19667e42397c74d3db69b66b01 fSd 

1ef28 

Warnings: 

IPR2020-00034 Page 01301



Information: 

Total Files Size (in bytes)~ 3099217 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 

IPR2020-00034 Page 01302



UNITED STA TES p A TENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR 

90/013,808 09/12/2016 

6449 7590 06/15/2018 

ROTHWELL, FIGG, ERNST & MANBECK, P.C. 
607 14th Street, N.W. 
SUITE 800 
WASHINGTON, DC 20005 

8023580 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria., Virginia 22313-1450 
www .uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

3277-0114US-RXM1 2211 

EXAMINER 

GE,YUZHEN 

ART UNIT PAPER NUMBER 

3992 

MAIL DATE DELIVERY MODE 

06/15/2018 PAPER 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

PTOL-90A (Rev. 04/07) IPR2020-00034 Page 01303



UNITED STATES PATENT AND TRADEMARK OFFICE 

THIRD PARTY REQUESTER'S CORRESPONDENCE ADDRESS 

ROPES & GRAY LLP 

PRUDENTIAL TOWER IPRM DOCKETING -FLOOR 43 

800 BOYLSON STREET 

BOSTON, MA 02199-3600 

Commissioner for Patents 
United States Patents and Trademark Office 

P.O.Box 1450 
Alexandria, VA 22313-1450 

www.uspto.gov 

Date: June 15, 2018 

EX PARTE REEXAMINATION COMMUNICATION TRANSMITTAL FORM 

REEXAMINATION CONTROL NO. : 90013808 

PATENT NO. : 8023580 

ART UNIT : 3992 

Enclosed is a copy of the latest communication from the United States Patent and Trademark Office in the above 
identified ex parte reexamination proceeding (37 CFR 1.550(f)). 

Where this copy is supplied a~er the reply by requester, 37 CFR 1.535, or the time for filing a reply has passed, 
no submission on behalf of the ex parte reexamination requester will be acknowledged or considered (37 CFR 
1.550(g)). 

IPR2020-00034 Page 01304



United States Patent and Trademark Office 

Rothwell, Figg, Ernst & Manbeck, P.C. 
607 14th Street, N.W. 
Suite 800 
Washington, D.C. 20005 

Ropes & Gray LLP 
IPRM Docketing-Floor 43 
Prudential Tower 
800 Boylston Street 
Boston, MA 02199-3600 

In re Gordon F. Bremer 
Ex Parte Reexamination Proceeding 
Control No. 90/013,808 
Filed: September 12, 2016 
For: U.S. Patent No.: 8,023,580 

Commissioner for Patents 
United States Patent and Trademark Office 

P.O. Box 1450 
Alexandria, VA 22313-1450 

www.uspto.gov 

(For Patent Owner) 

(For Requester) 

DECISION 
DISMISSING 
PETITION 

This is a decision on patent owner's September 18, 2017 petition entitled "Petition Requesting 
Reconsideration of OPLA's November 28, 2016 Dismissal of Rembrandt's September 30, 2016 
Petition under Rule 181/182 Requesting the Director to Exercise Her Discretionary Authority 
under 35 U.S.C. § 325(D) [sic] and a Final Petition Decision in Accordance with PTAB 
Practice", which is taken as a combined petition (patent owner's September 18, 2017 combined 
petition) including: 

• a petition under 37 CPR 1.183 to waive the provisions of 37 CPR 1.18l(f); and 

• a request for reconsideration of the November 28, 2016 petition decision, including a 
request to vacate the order and all subsequently-mailed Office actions, and issue an order 
denying reexamination (patent owner's September 18, 2017 request for reconsideration). 

Patent owner's September 18, 2017 combined petition and the record as a whole, are before the 
Office of Patent Legal Administration for consideration. 

IPR2020-00034 Page 01305



Ex Parte Reexamination Control No. 90/013,808 2 

TABLE OF CONTENTS 

SUMMARY ................................................................................................... 4 

REVIEW OF THE RELEVANT FACTS ................................................................. 4 

STATUS OF CLAIMS ....................................................................................... 7 

DECISION ..................................................................................................... 8 

I. Patent Owner's September 18, 2017 Petition under 37 CPR 1.183 to Waive the 
Provisions of 37 CPR 1.18l(f) is Dismissed .................................................................. 8 

II. Patent Owner's September 18, 2017 Request for Reconsideration is Dismissed as 
Untimely ........................................................................................... 10 

III. As an Alternate Basis for Dismissal, Patent Owner's September 18, 2017 Request for 
Reconsideration Would Have Been Dismissed, Even if Timely Filed under 
37 CPR 1.18l(f) .................................................................................. 10 

IV. As a Second Alternate Basis for Dismissal, Patent Owner's September 18, 2017 
Request for Reconsideration Would Have Been Dismissed, Even if Timely Filed, in 
View of the Arguments Presented in the Request for Reexamination ...................... 12 

A. Claims 2 and 59 Were Requested to Be Reexamined .................................... 12 

B. The Determinations by the PTAB in Previous IPRs with Respect to 
Claims 2 and 59 .............................................................................. 13 

C. The Prior Art and Arguments Presented in the Request for Reexamination ........ 14 

D. The Office Balances the Protection of the Patent Owner Against Harassment 
With the Public Interest in Ensuring the Validity of Patent Claims .................. 15 

E. The Evidence Presented in the Request of the Asserted Unpatentability of 
Claims 2 and 59 Weighs in Favor of Ordering Reexamination ..................... 17 

F. The Determination by the Office Not to Exercise its Discretion under 35 U.S.C. 
325(d) in the Present Proceeding is Not Inconsistent with Inter Partes Review 
Practice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17 

G. Patent Owner's Request for Reconsideration Would Have Been Dismissed, 
Even If Timely Filed ........................................................................ 22 

V. Clarification of Office Policy Regarding 35 U.S.C. 325(d) Issues in Reexamination 
Proceedings ....................................................................................... 23 

IPR2020-00034 Page 01306



Ex Parte Reexamination Control No. 90/013,808 3 

A. The November 28, 2016 Decision ......................................................... 23 

B. Office Policy with Respect to 35 U.S.C. 325(d) in Ex Parte Reexamination 
Proceedings .................................................................................... 24 

VI. The Determination Whether to Reject a Reexamination Request Pursuant to 
35 U.S.C. 325(d) May Differ from the Analysis under 35 U.S.C. 325(d) Used by the 
PTAB to Deny Institution in an Inter Part es Review ....................................... 25 

VII. The Provisions of 35 U.S.C. 325(d) Complement the Protections Provided by the 
Substantial New Question of Patentability Standard ....................................... 27 

VIII. The Decision in Ariosa to Terminate a Reexamination Proceeding Was Made in 
the Context of Deciding a Co-Pending Inter Part es Review .............................. 31 

IX. It is Longstanding Petition Practice in Reexamination Proceedings that a Petitioner 
Requesting the Office to Take ( or Not to Take) an Action Has the Burden to 
Explain Why It Believes that the Action Must (or Must Not) Be Taken .............. 32 

X. Prosecution in the Present Reexamination Proceeding Will Continue ................... 33 

CONCLUSION .............................................................................................. 34 

IPR2020-00034 Page 01307



Ex Parte Reexamination Control No. 90/013,808 

SUMMARY 

Patent owner's September 18, 2017 petition under 37 CPR 1.183 requesting waiver of the 
provisions of 37 CPR 1.18l(f) is dismissed. 

4 

Patent owner's September 18, 2017 request for reconsideration of the Office's November 28, 
2016 decision, including patent owner's request that the Office vacate the order and "terminate" 
reexamination, i.e., vacate all subsequently-mailed Office actions and issue an order denying 
reexamination on the basis set forth in 35 U.S.C. 325(d) that the request is limited to the same or 
substantially the same prior art or arguments previously presented to the Office, is dismissed as 
untimely. 

As an alternate basis for dismissal, patent owner's September 18, 2017 request for 
reconsideration would have been dismissed even if timely filed within the two-month period 
set forth in 37 CPR 1.181 (f), because patent owner's original petition was filed after the order. 
The discretionary determination by the Office under 35 U.S.C. 325(d) whether to reject the 
request is not petitionable once the order granting reexamination has issued. 

As a second alternate basis for dismissal, patent owner's September 18, 2017 request for 
reconsideration would have been dismissed, even if timely filed, in view of the arguments 
presented in the request for reexamination. 

The September 27, 2016 order granting reexamination, and all subsequently-mailed Office 
actions, will not be vacated. Prosecution in the present reexamination proceeding will 
continue. 

REVIEW OF THE RELEVANT FACTS 

• On April 6, 2004, U.S. Patent No. 8,023,580 (the '580 patent) issued to Gordon P. 
Bremer. 

• On March 20, 2014, the third party requester, 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 1-2, 4-5, 10, 
13, 19-22, 49, 52-54, 57-59, 61-62, 66, 70, and 76-79 of the '580 patent, based on the 
Draft Standard reference 1 alone or in view of U.S. Patent No. 5,706,428 (Boer). The 
inter partes review was assigned case number IPR2014-00514 (the '514 IPR). 

• Also on March 20, 2014, the same third party requester filed a second petition for inter 
partes review of claims 1-2, 4-5, 10, 13, 19-22, 49, 52-54, 57-59, 61-62, 66, 70, and 76-
79 of the '580 patent, based on the admitted prior art (APA) in view of Boer. The inter 
partes review was assigned case number IPR2014-00518 (the '518 IPR). 

1 Draft Standard for Wireless LAN, Medium Access Control (MAC) and Physical Layer (PHY) Specification 
P802.11D4.0, May 20, 1996 (Draft Standard). 
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Ex Parte Reexamination Control No. 90/013,808 

• On September 9, 2014, the Patent Trial and Appeal Board (PTAB) issued a decision in 
the '514 IPR denying institution of inter partes review of all of the challenged claims of 
the '580 patent, i.e., claims 1-2, 4-5, 10, 13, 19-22, 49, 52-54, 57-59, 61-62, 66, 70, and 

5 

7 6-79. The PTAB determined that the IPR petitioner had not met its burden in 
establishing that the Draft Standard reference is a printed publication; and for this reason, 
the IPR petitioner had not shown a reasonable likelihood of prevailing on the grounds 
asserted (no RLP). 

• On September 23, 2014, the PTAB issued a decision in the '518 IPR granting institution 
with respect to claims 1, 4, 5, 10, 13, 20-22, 54, 57, 58, 61, 62, 66, 70, and 76-79 of the 
'580 patent. The PTAB also denied institution with respect to claims 2, 19, 49, 52, 53, 
and 59 of the '580 patent (no RLP). 

• On October 21, 2014, the same third party requester filed a third petition for inter partes 
review of claims 2, 19, 49, 52, 53, and 59 of the '580 patent, based on the APA in view of 
Boer. The inter partes review was assigned case number IPR2015-00114 (the' 114 IPR). 

• On December 4, 2014, the patent owner Rembrandt Wireless Technologies, LP 
(Rembrandt), filed a disclaimer under 35 U.S.C. 1.32l(a) in the file of the '580 patent,2 
disclaiming claims 32, 34, 40, 43, and 44. 

• On December 15, 2014, the patent owner filed a second disclaimer under 35 U.S.C. 
1.32l(a) in the file of the '580 patent, disclaiming claims 24, 26-28, 31, 33, 35-37, 39, 42, 
45, 46, and 48. 

• On January 28, 2015, the PTAB issued a decision in the '114 IPR, in which the PTAB 
exercised its discretion under 35 U.S.C. 325(d) to deny institution of inter partes review 
of all of the challenged claims, i.e., claims 2, 19, 49, 52, 53, and 59 of the '580 patent, 
stating that "the sole difference" between the grounds presented in the '518 IPR and the 
' 114 IPR with respect to the challenged claims is the presence of "further reasoning in 
support of the same combination of prior art". 

• On September 17, 2015, the PTAB issued a Final Written Decision in the '518 IPR, in 
which the PTAB held that all of the claims of the '580 patent under review in the '518 
IPR, i.e., claims 1, 4, 5, 10, 13, 20-22, 54, 57, 58, 61, 62, 66, 70, and 76-79, were 
unpatentable. No appeal was filed. 

• On September 12, 2016, the third party requester Samsung Electronics Co. Ltd. and 
Samsung Electronics America, Inc. (Samsung) 3 filed a request for ex parte reexamination 
of claims 2 and 59 of the '580 patent. The reexamination proceeding was assigned 

2 Application serial number 12/543,910. 
3 Samsung Telecommunications America, LLC and Samsung Austin Semiconductor, LLC were listed as 
co-petitioners in the '514, '518, and '114 IPRs, but were not listed as co-requesters in the present reexamination 
proceeding. 
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control number 90/013,808 (the present reexamination proceeding) and was accorded a 
filing date of September 12, 2016. 4 

6 

• On September 27, 2016, reexamination of claims 2 and 59 of the '580 patent was ordered 
in the present reexamination proceeding. 

• On September 30, 2016, the patent owner filed a petition in the present reexamination 
proceeding entitled "Petition Requesting the Director to Exercise Her Discretionary 
Authority under 35 U.S.C. § 325(d) Pursuant to 37 C.P.R. § 18l(a)(2) and/or§ 1.182", 
which was taken as a combined petition (patent owner's September 30, 2016 combined 
petition), including: 1) a petition under 37 CPR 1.183 to waive the rules and enter patent 
owner's petition under 37 CPR 1.182; and 2) a petition under 37 CPR 1.182 to vacate the 
order granting reexamination and issue an order denying reexamination. 

• On October 13, 2016, the third party requester Samsung filed, in the present 
reexamination proceeding, an opposition to patent owner's September 30, 2016 petition, 
entitled "Third Party Requester's Opposition to Patent Owner's Petition to Reject 
Reexamination Request" (requester's October 13, 2016 opposition). 

• Also on October 13, 2016, the third party requester Samsung filed, in the present 
reexamination proceeding, a petition entitled "Third Party Requester's Petition to 
Respond to Patent Owner's Petition to Reject Reexamination Request" (requester's 
October 13, 2016 petition). 

• On November 28, 2016, the Office mailed a decision in the present reexamination 
proceeding dismissing patent owner's September 30, 2016 petition under 37 CPR 1.182 
to vacate the order granting reexamination and issue an order denying reexamination (the 
November 28, 2016 petition decision). The November 28, 2016 petition decision also 
granted patent owner's September 30, 2016 petition under 37 CPR 1.183, and requester's 

4 Three other previously-filed petitions for inter partes review of the '580 patent, which did not involve the claims 
under reexamination, i.e., claims 2 and 59, were simultaneously filed with the '514, '518, and' 114 IPRs. 
Specifically: 

• IPR2014-00515 (the '515 IPR) (relying on the Draft Standard reference) and IPR2014-00519 (the '519 
IPR) (relying on the APA and Boer), both of which requested review of claims 23, 25, 29-30, 32, 34, 38, 
40-41, 43-44, and 47, were filed on March 20, 2014, the same date that the '514 and '518 IPRs were filed; 
and 

• IPR2015-00118 (the' 118 IPR) (relying on the APA and Boer), requesting review of claims 23, 25, 29, 30, 
and 41, was filed on October 21, 2014, the same date that the' 114 IPR was filed. 

Petitions in trial proceedings at the PT AB are subject to a word count or page limit. See 37 CFR 42.24. Where, as 
here, the petition involves a substantial number of claims, it is not unexpected that a petitioner may choose to split a 
substantial number of claims into two or more groups, and file multiple petitions simultaneously in order to 
separately challenge each group of claims. It is also not unexpected that a petitioner may choose to challenge these 
claims over more than one combination of references, and file multiple petitions simultaneously in order to 
separately challenge each set of claims in view of each separate set of references. Simultaneous filings of IPRs for 
these reasons is not necessarily evidence of harassment. 
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October 13, 2016 petition, to the extent that patent owner's September 30, 2016 
combined petition, and requester's October 13, 2016 petition and opposition, have been 
entered and considered. 

7 

• On December 13, 2016, the PTAB issued an Inter Partes Review Certificate reflecting the 
results of the '518 and '519 IPRs (the December 13, 2016 Inter Partes Review 
Certificate). The December 13, 2016 Inter Partes Review Certificate cancels claims 1, 4, 
5, 10, 13, 20-22, 38, 47, 54, 57, 58, 61, 62, 66, 70 and 76-79 of the '580 patent, and notes 
that claims 32, 34, 40, 43 and 44 are disclaimed. 

• On March 31, 2017, a non-final Office action rejecting claims 2 and 59 of the '580 patent 
was mailed in the present reexamination proceeding. 

• On July 18, 2017, a final rejection rejecting claims 2 and 59 of the '580 patent was mailed 
in the present reexamination proceeding. 

• On September 18, 2017, the patent owner filed a petition in the present reexamination 
proceeding entitled "Petition Requesting Reconsideration of OPLA's November 28, 2016 
Dismissal of Rembrandt's September 30, 2016 Petition under Rule 181/182 Requesting 
the Director to Exercise Her Discretionary Authority under 35 U.S.C. § 325(D) [sic] and 
a Final Petition Decision in Accordance with PTAB Practice" (patent owner's September 
18, 2017 combined petition). 

• On October 16, 2017, an advisory action was mailed in the present reexamination 
proceeding. 

• On December 18, 2017, the patent owner filed a notice of appeal to the PTAB in the 
present reexamination proceeding. 

• On March 19, 2018, the patent owner filed an appeal brief in the present reexamination 
proceeding. 

STATUS OF CLAIMS 

Of the original 79 claims of the '580 patent, claims 1, 4, 5, 10, 13, 20-22, 38, 47, 54, 57, 58, 61, 
62, 66, 70 and 76-79 have been cancelled by the December 13, 2016 Inter Partes Review 
Certificate. Claims 24, 26-28, 31-37, 39, 40, 42-46, and 48 have been disclaimed by the patent 
owner. 

Dependent claims 2 and 59 are under reexamination and are finally rejected in the present 
proceeding. Claim 2 depends from cancelled independent claim 1. Claim 59 depends from 
cancelled independent claim 58. 
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DECISION 

The patent owner requests the Office to: i) reconsider the Office's petition decision mailed on 
November 28, 2016; ii) vacate the September 27, 2016 order for reexamination; and 

8 

iii) "terminate" reexamination, i.e., vacate all subsequently-mailed Office actions and issue an 
order denying reexamination, on the basis set forth in 35 U.S.C. 325(d) that the request is limited 
to the same or substantially the same prior art or arguments previously presented to the Office. 
The present petition is taken as a combined petition including: 

1) a petition under 37 CPR 1.183 requesting waiver of 37 CPR l.18l(f), and entry and 
consideration of patent owner's September 18, 2017 combined petition (patent owner's 
September 18, 2017 petition under 37 CPR 1.183 to waive the provisions of 37 CPR 
l.18l(f)); and 

2) a request for reconsideration of the Office's petition decision mailed on November 28, 
2016, including a request to vacate the September 27, 2016 order for reexamination and 
all subsequently-mailed Office actions, and issue an order denying reexamination on the 
basis set forth in 35 U.S.C. 325(d) that the request is limited to the same or substantially 
the same prior art or arguments previously presented to the Office (patent owner's 
September 18, 2017 request for reconsideration). 

I. Patent Owner's September 18, 2017 Petition under 37 CFR 1.183 to Waive the 
Provisions of 37 CFR 1.181(f) is Dismissed 

Patent owner's September 18, 2017 petition under 37 CPR 1.183 requests the Office to waive the 
provisions of 37 CPR 1.181 (f) and enter and consider patent owner's September 18, 2017 
combined petition. 37 CPR 1.181 (f) provides, in pertinent part: 

Any petition under this part not filed within two months of the mailing date of the action or 
notice from which relief is requested may be dismissed as untimely, except as otherwise 
provided. This two-month period is not extendable. 

Patent owner's September 18, 2017 request for reconsideration, however, was filed nearly ten 
months after the November 28, 2016 decision, well after the two-month period set forth in 37 
CPR l.18l(f) had elapsed. Furthermore, prosecution in the present proceeding progressed 
during this nearly ten-month period, during which a non-final Office action and a final rejection 
have issued. 

The patent owner argues that its request for reconsideration is timely because, in the final Office 
action mailed on July 18, 2017 in the present proceeding, "the CRU conceded substantial 
similarity between at least some of the art and arguments in the present reexamination and those 
previously presented to the Office". The patent owner asserts that "the CRU's concession" is a 
"material change in fact [that] only came to light in the [final Office action] of July 18, 2017, and 
therefore, the present request to revisit the Petition Dismissal is timely." To support its 

IPR2020-00034 Page 01312



Ex Parte Reexamination Control No. 90/013,808 

argument, the patent owner points to the following statements made by the examiner in the July 
18, 2017 final Office action: 5 

Further, claims 1 and 58 recite using multiple modulation methods and it is determined by 
the PTAB that APA and Boer discloses it. Snell and Harris AN9614 similarly disclose all 
the limitation [sic] of claims 1 and 58. 

As an initial matter, however, independent claims 1 and 58 are not under reexamination. These 
claims, which were under review in the '518 IPR, were determined by the PT AB to be 
unpatentable over the AP A in view of Boer, and were cancelled by the December 13, 2016 
Inter Partes Review Certificate, which issued after no appeal was filed. 

Claims 2 and 59, which depend from cancelled independent claims 1 and 58, respectively, are 
under reexamination in the present proceeding. 

9 

A dependent claim necessarily includes all of the limitations of the claim from which it depends. 
To be proper, any rejection of the dependent claim must necessarily be based on one or more 
references that anticipate or render obvious all of the claim limitations, including the limitations 
of the claim from which it depends. In the present case, dependent claims 2 and 59 include all of 
the limitations of claims 1 and 58, respectively. To be proper, any rejection of claims 2 and 59 
must necessarily be based on references which anticipate or render obvious all of the limitations 
of these claims, including the limitations of claims 1 and 58. 

Therefore, contrary to patent owner's assertions, it is not a "material change in fact" that the 
examiner determined that the references applied against claims 2 and 59, i.e., Snell, which 
incorporates by reference the Harris AN9614 reference, 6 disclose not only the limitations of 
claims 2 and 59, but also all of the limitations of the claims from which claims 2 and 59 depend, 
i.e., claims 1 and 58. In fact, the rejection would not have been proper if the examiner had not 
done so. 

Claims 1 and 58 were under review by the PTAB in the '518 IPR. The PTAB determined that all 
of the limitations of claims 1 and 58 were disclosed by the APA in view of Boer. In fact, the 
claims were cancelled by trial certificate without appeal. It is not a "material change in fact" that 
Snell, which incorporates by reference Harris AN9614, similarly disclose the limitations of 
claims 1 and 58, since these references are applied against the same limitations. Any proper 
rejection of dependent claims 2 and 59 must be based on references which disclose not only the 
limitations of claims 2 and 59, but also all of the limitations of claims 1 and 58, from which they 
depend. 

For these reasons, patent owner's September 18, 2017 petition under 37 CPR 1.183 to waive the 
provisions of 37 CPR 1.18l(f) is dismissed. 

5 See the final Office action mailed on July 18, 2017, page 40. See also page 32. 
6 See column 5, lines 5-7 of U.S. Patent No. 5,982,807 to James Leroy Snell (Snell). 
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II. Patent Owner's September 18, 2017 Request for Reconsideration is Dismissed as 
Untimely 

Patent owner's September 18, 2017 request for reconsideration was filed nearly ten months after 
the November 28, 2016 decision, well after the two-month period set forth in 37 CPR 1.18l(f) 
had elapsed, as set forth above. 

Because the provisions of 37 CPR 1.18l(f) have not been waived, patent owner's September 18, 
2017 request for reconsideration is dismissed as untimely. 

The September 27, 2016 order granting reexamination, and all subsequently-mailed Office 
actions, will not be vacated. Prosecution in the present reexamination proceeding will 
continue. 

III. As an Alternate Basis for Dismissal, Patent Owner's September 18, 2017 Request for 
Reconsideration Would Have Been Dismissed Even If Timely Filed within the Two
Month Period Set Forth in 37 CFR 1.181(f) 

Even if patent owner's September 18, 2017 request for reconsideration were timely filed with the 
two-month time period set forth in 37 CPR 1.18l(f), patent owner's September 18, 2017 request 
for reconsideration would have been dismissed. 

In its September 18, 2017 request for reconsideration, the patent owner requests the Office to: 
i) reconsider the November 28, 2016 petition decision; ii) vacate the order granting 
reexamination mailed on September 27, 2016; and iii) "terminate" reexamination, i.e., vacate all 
subsequently-mailed Office actions and issue an order denying reexamination, on the basis set 
forth in 35 U.S.C. 325(d) that the present request is limited to the same or substantially the same 
prior art or arguments previously presented to the Office. 

The November 28, 2016 petition decision dismissed patent owner's original petition submitted 
on September 30, 2016 to "reject" the request, i.e., issue an order denying reexamination on the 
basis set forth in 35 U.S.C. 325(d) that the present request is limited to the same or substantially 
the same prior art or arguments previously presented to the Office. 

Patent owner's original petition submitted on September 30, 2016, however, was not filed until 
after the order granting reexamination was mailed on September 27, 2016. The Office stated, in 
its November 28, 2016 petition decision, that a petition requesting the Office to exercise its 
discretion and "reject" the request pursuant to 35 U.S.C. 325(d) would be considered to be timely 
if the petition were filed after the order granting reexamination. This statement, however, was in 
error, 7 and has not been followed. 8 The patent owner was not harmed because patent owner's 
original September 30, 2016 petition was, in any event, entered and considered. 

7 A similar erroneous statement was made in the petition decision mailed on November 28, 2016 in related 
reexamination proceeding control number 90/013,809 (the '809 reexamination proceeding). The patent owner in the 
'809 proceeding was not harmed because patent owner's original petition in the '809 proceeding was, in any event, 
entered and considered. 
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35 U.S.C. 325(d) provides the Office with the discretion to "reject" a request for reexamination 
prior to the order. It does not, however, provide the Office with the discretion to terminate an 
ongoing reexamination proceeding on the basis set forth in 35 U.S.C. 325(d) if no petition 
requesting such relief is filed until after reexamination has been ordered. 

35 U.S.C. 325(d) provides, in pertinent part (emphasis added): 

In determining whether to ... order a proceeding under ... chapter 30, ... the 

11 

Director may take into account whether, and reject the ... request because, the same or 
substantially the same prior art or arguments previously were presented to the Office. 

As an initial matter, the provisions of 35 U.S.C. 325(d) are discretionary, not mandatory. The 
statute states that "the Director may take into account whether, and reject the ... request because 
... " The statute does not require the Director to make a determination whether to reject a 
request for ex parte reexamination pursuant to 35 U.S.C. 325(d). 

The provisions of 35 U.S.C. 325(d) clearly refer to the determination whether to order a 
reexamination proceeding or whether to reject the request, which occurs prior to the order. In 
addition, 35 U.S.C. 305 requires the Office to conduct reexamination once the order has been 
issued pursuant to 35 U.S.C. 304. See 35 U.S.C. 305, which provides, in pertinent part: 

After the times for filing the statement and reply provided for by section 304 have 
expired, reexamination will be conducted ... 

Therefore, once an order granting reexamination has issued, the Office is required to conduct 
reexamination pursuant to 35 U.S.C. 305. 

In summary, pursuant to provisions of 35 U.S.C. 304, 305, and 325(d), the Office does not have 
the discretion to terminate an ongoing reexamination on the basis set forth in 35 U.S.C. 325(d), if 
no petition requesting such relief is filed until after reexamination has been ordered. For these 
reasons, the discretionary determination by the Office under 35 U.S.C. 325(d) whether to reject 
the request is not petitionable once the order granting reexamination has issued. 9 

For this reason, patent owner's original September 30, 2016 petition requesting the Office to 
reject the request pursuant to 35 U.S.C. 325(d), which was filed after the September 27, 2016 
order granting reexamination, was properly dismissed. The November 28, 2016 petition 
decision, however, did not provide the reason for the dismissal set forth above. 

8See, e.g., the petition decisions in ex parte reexamination proceeding control nos. 90/013,811; 90/013,812; and 
90/013,813, which were mailed on March 27, 2017. 
9 In contrast, a petition requesting the Office to vacate an order granting reexamination on the basis that the request 
does not raise a substantial new question of patentability may be entertained by the Office after the order has issued. 
The basis for such a petition is that, because no substantial new question of patentability is raised by the request, the 
Office was not authorized under 35 U.S.C. 304 to order reexamination, i.e., the issuance of the order was an ultra 
vires action on the part of the Office. See MPEP 2246, subsection II. 
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Accordingly, as an alternate basis for dismissal, patent owner's September 18, 2017 request for 
reconsideration would have been dismissed even if timely filed within the two-month period set 
forth in 37 CPR 1.181 (f), because patent owner's original petition was filed after the order. The 
discretionary determination by the Office under 35 U.S.C. 325(d) whether to reject the request is 
not petitionable once the order granting reexamination has issued. 

IV. As a Second Alternate Basis for Dismissal, Patent Owner's September 18, 2017 Request 
for Reconsideration Would Have Been Dismissed, Even If Timely Filed, in View of the 
Arguments Presented in the Request for Reexamination 

The patent owner agrees that the prior art relied upon in the present request, including Snell, 10 

Yamano, and Kamerman, were not previously presented to the Office. The patent owner asserts, 
however, that the arguments presented in the request for reexamination are substantially the same 
as those previously presented to the Office. 

The patent owner provides, in the present petition, a detailed discussion explaining why the 
patent owner believes that the arguments presented in the request for reexamination are 
substantially the same arguments that were presented in the '518 and '114 IPR petitions. 11 The 
requester, however, presented new arguments in its request for reexamination, which are 
discussed in detail below. The record does not sufficiently show that these specific arguments 
were previously presented to the Office. 

A. Claims 2 and 59 Were Requested to be Reexamined 

Dependent claims 2 and 59 of the '580 patent, which are the only claims requested to be 
reexamined in the present proceeding, have similar recitations. Claim 2 is representative: 12 

2. The 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. 

The limitations of claims 2 and 59 include three limitations: i) the third sequence is transmitted 
after the second sequence; ii) the third sequence is transmitted in the first modulation method; 
and iii) the third sequence indicates that communication from the master to the slave has reverted 
to the first modulation method. 

10 See U.S. Patent 5,982,807 (Snell), which incorporates by reference the Harris 4064.4 and Harris AN9614 
references. 
11 See pages 20-34 of the present petition. 
12 Claim 59 of the '580 patent recites: 

59. The device of claim 58, 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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B. The Determinations by the PTAB in Previous IPRs with Respect to Claims 2 and 59 

In the '518 IPR, the PTAB determined that claims with limitations corresponding in scope to the 
first two limitations of claims 2 and 59 were unpatentable. Specifically, the PTAB determined 
that the limitations of dependent claims 21 and 78, the scope of which are substantially the same 
as, if not identical to, the first two limitations of claims 2 and 59, did not render the claims 
patentable. Claims 21 and 78 have similar recitations. Claim 21 is representative: 13 

21. The device of claim 1, [sic] the transceiver is configured transmit a third sequence, 
according to the first modulation method, at a time after the second sequence is 
transmitted. 

The PTAB also determined in the '518 IPR that independent claims 1 and 58, from which claims 
2 and 59 depend, respectively (and also from which claims 21 and 78 depend, respectively) were 
unpatentable. In fact, the only limitation that is recited in claims 2 and 59 that was not in the 
claims held unpatentable by the PTAB in the '518 IPR is the third limitation, where the third 
sequence "indicates that communication from the master to the slave has reverted to the first 
modulation method." 

With respect to claims 2 and 59, the PTAB held that the petitioner (the requester in the present 
proceeding) had not sufficiently explained how the Boer reference taught the third limitation of 
claims 2 and 59, i.e., that the third sequence "indicates that communication from the master to 
the slave has reverted to the first modulation method." Specifically, the PTAB held that the 
petitioner "failed to show how the SIGNAL and SERVICE fields [in the header of Boer] might 
be deemed, as alleged, to 'indicate' that communication from the master to the slave has reverted 
to the first modulation method, as recited in claim 2." 14 

In the ' 114 IPR, 15 the PT AB denied institution, stating that "the sole difference" between the 
grounds presented in the '518 IPR and the '114 IPR with respect to the challenged claims, 
including claims 2 and 59, is the presence of "further reasoning in support of the same 
combination of prior art". 16 

13 Claim 78 of the '580 patent recites: 

78. The device of claim 58, [sic] the transceiver is configured to transmit a third sequence, according to the first 
modulation method, at a time after the second sequence is transmitted. 

14 See Samsung Electronics Co. Ltd., et al. v. Rembrandt Wireless Technologies LP, IPR2014-00518 (the '518 IPR), 
Paper No. 16, pages 14-15. 
15 See Samsung Electronics Co. Ltd., et al. v. Rembrandt Wireless Technologies LP, IPR2015-00114 (the' 114 IPR), 
Paper No. 14, pages 6-7. 
16 Claims 2 and 59 were also among the claims challenged in the '514 IPR, which was filed on March 20, 2014, the 
same day that the '518 IPR was filed. The PTAB denied institution with respect to all challenged claims. The PTAB 
determined that the IPR petitioner had not met its burden in establishing that the Draft Standard reference is a 
printed publication; and for this reason, the IPR petitioner had not shown a reasonable likelihood of prevailing on 
the grounds asserted (no RLP). The remaining prior art was not analyzed on the merits with respect to any of the 
challenged claims, including claims 2 and 59. See Samsung Electronics Co. Ltd., et al. v. Rembrandt Wireless 
Technologies LP, IPR2014-00514 (the '514 IPR), Paper No. 18, pages 4-10. 
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The PTAB in the '518 IPR denied institution with respect to various claims including claims 2 
and 59, but granted institution with respect to other challenged claims. However, in SAS Institute 
v. Iancu, 138 S.Ct. 1348 (decided April, 24, 2018), the Supreme Court later held that, unlike the 
ex parte reexamination statute, 35 U.S.C. 314(a) does not authorize the Director to determine, on 
a claim-by-claim basis, whether to institute inter partes review (see slip op., pages 7-8): 

Rather than contemplate claim-by-claim institution, then, the language [if 35 U.S.C. 
314(a)] anticipates a regime where a reasonable prospect of success on a single claim 
justifies all ... [The ex parte reexamination] statute allows the Director to institute 
proceedings on a claim-by-claim, and ground-by-ground basis. 

In response to SAS, the PTAB issued a memorandum on April 26, 2018, which provides 
guidance on how the PTAB may address any pending inter partes review in which a trial was not 
instituted on all of the challenges raised in the petition. 17 The '518 and '114 IPRs, however, 
have been concluded, and are not pending. 

Pursuant to SAS and the April 26, 2018 memorandum by the PTAB, however, the PTAB would 
likely have instituted inter partes review of claims 2 and 59, had the '518 or the' 114 IPR been 
pending at the time the Supreme Court's opinion in SAS had been rendered. In addition, claims 2 
and 59 are the only claims requested to be reexamined in the present proceeding. These facts 
weigh in favor of ordering reexamination in the present reexamination proceeding. 

C. The Prior Art and Arguments Presented in the Request for Reexamination 

In the present request for reexamination, the requester asserts that the Snell reference, 18 in 
combination with other references such as Yamano and Kamerman, render obvious the 
limitations of claims 2 and 59. The patent owner, in its present petition, does not dispute that 
these references were not previously presented to the Office, i.e .. , that these references were not 
previously cited or considered in any rejection by the examiner during prosecution of the 
application which became the '580 patent, or by the PTAB in a trial proceeding involving the 
'580 patent. 

The requester explains in the present request that the third sequence of Snell (e.g. the SIGNAL 
field in the header of Snell), is always transmitted using DBPSK, the first modulation method 19 

(as also taught by Boer, as discussed in the '518 IPR). The requester further explains that: i) the 
second modulation method of Snell, QPSK, is of a different type than the first modulation 
method, BPSK; and ii) the SIGNAL field in the header can have four values, each of which 
corresponds to a modulation method for the data to be transmitted to the receiving transmitter 
(such as, e.g., the MPDU data) 20 (both of which are also taught by Boer as discussed in the '518 
and' 114 IPR petitions). 

17 See "Guidance on the Impact of SAS on AIA Trial Proceedings", released on April 26, 2018 at 
www.uspto.gov/patents-application-process/patenttrialandappealboard. 
18 See U.S. Patent 5,982,807 (Snell), which incorporates by reference the Harris 4064.4 and Harris AN9614 
references. 
19 See, e.g., column 6, lines 35-36 of Snell: "The header may always be BPSK". 
20 See, e.g., column 6 as well as Figure 3 of Snell. 
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In addition, however, the requester more clearly sets forth in the present request for 
reexamination21 that the Snell reference teaches the third limitation of claims 2 and 59. The 
requester explains how the third sequence of Snell (e.g., the SIGNAL field in the header) 
"indicates" the modulation type ( e.g., BPSK) used for modulating the data to be transmitted to 
the receiving transmitter (the MPDU data), i.e., by using a value, such as "OAh". Specifically, 
the requester points to the table appearing in lines 55-59 of column 6 of Snell. This table, which 
does not appear in the Boer reference, 22 more clearly sets forth how the SIGNAL (third 
sequence) "indicates" that communication has reverted to the first modulation method as recited 
in claim 2. The requester explains that the SIGNAL field of Snell "indicates", by using one of 
the four values listed in the table, which modulation method, e.g., BPSK or QPSK, is used for 
modulating the MPDU data, and that one of the four values transmitted by the SIGNAL field in 
the header is "OAh", which "indicates" the BPSK modulation type at 1 Mbit/s. 23 

The requester points out, for example, that Snell's transceiver transmits a first sequence (e.g., the 
preamble and the header) in the first modulation method, e.g., BPSK, and "indicates" the 
modulation type used, e.g., QPSK, for modulating the second sequence of Snell (e.g., the MPDU 
data) by using the value "14h". The requester further states that Snell's transceiver then 
transmits a third sequence, (e.g., the preamble and the header), in the first modulation method, 
BPSK, and "indicates" the modulation type used by using the value "OAh". 24 

The requester explains that for this reason, Snell not only teaches transmitting a third sequence 
after the second sequence, where the third sequence is transmitted in the first modulation 
method, but also teaches that the third sequence "indicates that communication from the master 
to the slave has reverted to the first modulation method", as recited in claims 2 and 59. 

These specific arguments by the requester, which more clearly set forth how the third sequence 
of Snell "indicates" that the modulation type used has reverted to the first modulation method, 
e.g., BPSK, were not previously presented to the Office. In addition, the Office determined that 
these arguments by the requester have merit, and specifically apply to a limitation recited in each 
of the only two claims requested to be reexamined, i.e., claims 2 and 59. For these reasons, the 
presentation of these arguments was deemed to warrant an order for reexamination. 

D. The Office Balances the Protection of the Patent Owner Against Harassment with the Public 
Interest in Ensuring the Validity of Patent Claims 

When determining whether to exercise its discretion under 35 U.S.C. 325(d) in an ex parte 
reexamination proceeding, the Office reviews the entire record of the patent requested to be 

21 For example, see, generally, pages 23-29, and particularly pages 25-27 of the request for reexamination. 
22 Boer discloses that the SIGN AL field of Boer has a first predetermined value if the DAT A field is transmitted at 
the 1 Mbps rate and a second predetermined value if the DATA field is transmitted at the 2, 5 or 8 Mbps rates (see 
column 4, lines 4-7 of Boer). Boer also discloses that the 1 and 2 Mbps rates use DBPSK and DQPSK modulation, 
respectively. The 5 and 8 Mbps rates use PPM/DQPSK modulation (see the abstract of Boer). The table of Snell, 
however, more clearly sets forth how the SIGNAL (third sequence) "indicates" that communication has reverted to 
the first modulation method as recited in claim 2, as set forth in this decision. 
23 See page 25 of the request. 
24 See pages 26-27 of the request. 
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reexamined, including the original prosecution of the patent and any post grant Office 
proceedings involving the patent, including reexamination proceedings, reissue applications, and 
PTAB trial proceedings such as inter partes reviews. Where, as here, multiple challenges have 
been filed with the Office against the patent requested to be reexamined, the Office balances the 
protection of the patent owner against harassment with the public interest in ensuring the validity 
of patent claims. 25 

As evidence of harassment by the requester, the patent owner points to thirteen previous inter 
partes reviews filed by the requester. 26 However, the record shows that ten of the thirteen 
previous inter partes reviews pointed out by the patent owner as evidence of harassment either 
did not involve the '580 patent (7), or involved the '580 patent but did not involve the specific 
claims of the '580 patent requested to be reexamined in the present proceeding (3). 27 Of the 
remaining three previous inter partes reviews, which did involve the claims requested to be 
reexamined, the petitions for inter partes review in two of them were filed on the same day. 
Petitions in trial proceedings at the PTAB, such as inter partes reviews, are subject to a word 
count or page limit. See 37 CPR 42.24. For this reason, the simultaneous filing of inter partes 
review petitions is not necessarily evidence of harassment. 28 

Furthermore, this is not a case where the requester's previous challenges to the '580 patent 
claims have been unsuccessful. In fact, of the original 79 claims of the '580 patent, 21 claims 
have been cancelled by the December 16, 2016 Inter Partes Review Certificate. In addition, 
19 claims were disclaimed by the patent owner during the previous inter partes reviews. 

In view of these facts, the patent owner cannot expect the Office, in a reexamination proceeding, 
to ignore requester's arguments in the request for reexamination where, as here: i) requester's 
arguments in the request specifically apply to a limitation recited in each of the only two claims 
requested to be reexamined; ii) that claim limitation is the focus of the reexamination 
proceeding; iii) requester's arguments in the request, with respect to how the prior art specifically 
teaches that claim limitation, were not previously presented to the Office; iv) requester's 
arguments clearly set forth how the prior art relied upon in the request is believed to teach that 
claim limitation; and v) the Office determines that requester's arguments with respect to that 
claim limitation have merit, such that order for reexamination is warranted. 

Furthermore, the prior art relied upon in the request for reexamination to teach that limitation, 
i.e., Snell, was not previously presented to the Office; and the disclosure of Snell more clearly 
teaches that claim limitation, which is the focus of the reexamination proceeding. 
In the present case, the Office reviewed the facts of the case, including any evidence of 
harassment, in addition to requester's arguments newly presented in the request with respect to 
the asserted unpatentability of claims 2 and 59, including those discussed in detail above. The 

25 See, e.g., In re Etter, 225 USPQ 1 (Fed. Cir. 1985), in which the Federal Circuit, when discussing whether the 
§ 282 presumption of validity has application in reexamination proceedings, stated: "Reexamination is thus neutral, 
the patentee and the public having an equal interest in the issuance and maintenance of valid patents." 
26 See, for example, page 8 of the present petition. 
27 See footnote 4 of this decision. 
28 The petitions in the '514 and '518 IPRs were simultaneously filed on March 20, 2014. 
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Office determined that the evidence and arguments presented in the request of the asserted 
unpatentability of claims 2 and 59 outweighs any evidence in the record of alleged harassment. 

Taking into consideration all of the evidence of record, as discussed in detail above, the Office 
declined to exercise its discretion and reject the request under 35 U.S.C. 325(d) in the present 
reexamination proceeding. 

E. The Evidence Presented in the Request of the Asserted Unpatentability of Claims 2 and 59 
Weighs in Favor of Ordering Reexamination 

17 

The record shows that the PTAB in the' 114 IPR exercised its discretion under 35 U.S.C. 325(d) 
to deny institution of inter partes review of claims 2 and 59. The patent owner argues that the 
prior art and arguments are substantially the same as those presented in the '114 IPR. However, 
the evidence in the present request for reexamination of the asserted unpatentability of claims 2 
and 59 weighs in favor of ordering reexamination. 

The patent owner is essentially arguing in its present petition that, even though the focus of the 
reexamination proceeding is a claim limitation which is not thought by the Office to render the 
claims patentable in view of the prior art and arguments presented in the request for 
reexamination, and that claim limitation is recited in the only claims requested to be reexamined, 
the Office should nevertheless exercise its discretion and reject the request pursuant to 35 U.S.C. 
325(d), on the basis that the prior art and/or arguments presented in the request are substantially 
the same as the prior art and/or arguments which were previously presented to the Office. 

The provisions of 35 U.S.C. 325(d), however, are discretionary, not mandatory. The statute 
states that "the Director may take into account whether, and reject the ... request because ... " 
(emphasis added). The statute does not require the Director to reject a request for ex parte 
reexamination. Even if the prior art and/or arguments presented in the request are considered to 
be substantially the same as the prior art and arguments presented in the' 114 IPR, the Office is 
not required to reject the request under 35 U.S.C. 325(d), particularly where, as here, the 
evidence of the unpatentability of claims 2 and 59 weigh heavily in favor of ordering 
reexamination. In the present case, the Office reviewed the record and declined to exercise its 
option to reject the request under 35 U.S.C. 325(d). 

Furthermore, the present proceeding is an ex parte reexamination proceeding, not an inter partes 
review. The statutory framework of inter partes review proceedings differs significantly from 
the statutory framework for ex parte reexamination proceedings. As a result, the application of 
35 U.S.C. 325(d) to the facts with respect to a request for reexamination may result in a different 
outcome than when applied to a petition for inter partes review, due to the different nature of the 
two proceedings, as discussed Section VI of this decision. 

F. The Determination by the Office Not to Exercise its Discretion under 35 U.S.C. 325(d) in the 
Present Proceeding is Not Inconsistent with Inter Partes Review Practice 

The patent owner argues that the Office's determination not to exercise its discretion under 
35 U.S.C. 325(d) in the present ex parte reexamination proceeding is inconsistent with inter 
partes review practice. Specifically, the patent owner asserts that the Office has "declined to 
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consider factors" that the PTAB has applied when making determinations pursuant to 35 U.S.C. 
325(d). The determination by the Office not to exercise is discretion under 35 U.S.C. 325(d) in 
the present ex parte reexamination proceeding, however, is not inconsistent with inter partes 
review practice. 

As an initial matter, the Supreme Court has held that, unlike the ex parte reexamination statute, 
35 U.S.C. 314(a) does not permit the Director to determine whether to institute inter partes 
review on a claim-by-claim basis. SAS, slip op., pages 7-8. Pursuant to SAS, the PTAB issued a 
memorandum on April 26, 2018 stating that, where a pending inter partes review trial has been 
instituted on only some of the challenges raised in the petition, trial may be instituted on all 
challenges raised in the petition. 29 Pursuant to SAS and the April 26, 2018 memorandum by the 
PTAB, the PTAB would likely have instituted inter partes review of claims 2 and 59 of the '580 
patent, had the '518 or the '114 IPRs been pending at the time the Supreme Court's opinion in 
SAS had been rendered. This fact weighs in favor of granting reexamination in the present 
proceeding. 

In any event, when determining whether to institute inter partes review, the PTAB may apply 
factors relevant to its determination under 35 U.S.C. 314(a) in addition to analyzing whether the 
same or substantially the same prior art or arguments previously were presented to the Office 
pursuant to 35 U.S.C. 325(d). See the PTAB's precedential opinion in General Plastic Industrial 
Co. v Canon Kabushiki Kaisha, IPR2016-01357, Paper No. 19 (PTAB September 6, 2017). 30 

Therefore, in addition to an analysis under 35 U.S.C. 325(d), the PTAB may consider factors 
relevant to a 35 U.S.C. 314(a) determination. The present proceeding, however, is an ex parte 
reexamination proceeding, not an inter partes review. 35 U.S.C. 314(a) governs the institution 
of inter partes review, and does not apply to ex parte reexamination proceedings. 

In General Plastic, the PTAB stated (citations omitted) (emphasis added): 31 

The Director has discretion to institute an inter partes review under 35 U.S.C. § 314(a) 
... The Board consistently has considered a number of factors in determining whether to 
exercise that discretion ... To reiterate, those factors are as follows: 

1. Whether the same petitioner previously filed a petition directed to the same claims of 
the same patent; 

2. Whether at the time of filing of the first petition, the petitioner knew of the prior art 
asserted in the second petition or should have known of it; 

29 See "Guidance on the Impact of SAS on AIA Trial Proceedings", released on April 26, 2018 at 
www.uspto.gov/patents-application-process/patenttrialandappealboard. 
30 The PTAB's decision in General Plastic, when taken with the Supreme Court's opinion in SAS, identifies factors 
which may be applied by the PT AB when determining whether to institute review of all of the claims challenged in 
the petition for inter partes review. 
31 See General Plastic, Paper No. 19, pages 15-16. 
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3. Whether at the time of filing the second petition, the petitioner already received the 
patent owner's preliminary response to the first petition or received the Board's 
decision on whether to institute review in the first petition; 

4. The length of time that elapsed between the time the petitioner learned of the prior 
art asserted in the second petition and the filing of the second petition; 

5. Whether the petitioner provides adequate explanation for the time elapsed between 
the filings of multiple petitions directed to the same claims of the same patent; 

6. The finite resources of the Board; and 

19 

7. The requirement under 35 U.S.C. § 316(a)(ll) to issue a final determination not later 
than 1 year after the date on which the Director notices institution of review. 

The PTAB further stated: 32 

[T]he factors set forth above ... serve to act as a baseline of factors to be considered in 
our future evaluation of follow-on petitions. 

When determining whether to exercise its discretion under 35 U.S.C. 314(a) in an inter partes 
review proceeding, the PTAB may evaluate the factors identified above. The PTAB may also 
perform an analysis pursuant to 35 U.S.C. 325(d), where appropriate. An analysis pursuant to 
35 U.S.C. 325(d) is another factor that may be additionally considered by the PTAB when 
determining whether to exercise its discretion under 35 U.S.C. 314(a). See General Plastic, in 
which the PTAB explained (emphasis added): 33 

§ 325(d) is not intended to be the sole factor in the exercise of discretion under 
§ 314(a). 

In other words, an analysis pursuant to 35 U.S.C. 325(d) is a factor that may be considered 
by the PTAB in addition to the§ 314(a) factors identified in General Plastic. 34 

The patent owner argues that the Office, in the present reexamination proceeding, declined to 
consider factors used by the PTAB when denying institution pursuant to 35 U.S.C. 325(d). In 
the' 114 IPR, however, which included challenges to claims 2 and 59 of the '580 patent, the 
factors considered by the PTAB, other than its analysis pursuant to 35 U.S.C. 325(d), are factors 
identified by the PTAB in General Plastic to be considered when exercising its discretion under 
35 U.S.C. 314(a), not 35 U.S.C. 325(d). 

Pursuant to General Plastic, an analysis pursuant to 35 U.S.C. 325(d) in an inter partes review 
does not include an analysis pursuant to 35 U.S.C. 314(a). In General Plastic, the PTAB 

32 Id., page 18. 
33 Id. 

34 The factors identified in General Plastic were first set forth in NVIDIA Corp. v. Samsung Elec. Co., IPR2016-
00134, Paper No. 9 (PTAB May 4, 2016). 
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explained that its discretion under 35 U.S.C. 314(a) is not "subordinate to or encompassed by 
§ 325(d)" (emphasis added). 35 Rather, an analysis under 35 U.S.C. 325(d), i.e., whether the prior 
art or arguments previously were presented to the Office, is a factor considered by the PTAB in 
addition to the§ 314(a) factors when determining whether to institute inter partes review. The 
PTAB' s decision in the '114 IPR, when taken with the PTAB' s precedential opinion in General 
Plastic, shows that the PTAB used factors relevant to a 35 U.S.C. 314(a) determination in the 
'114 IPR, in addition to evaluating whether the prior art or arguments previously were presented 
to the Office pursuant to 35 U.S.C. 325(d), when determining whether to institute inter partes 
review. 

One of the factors that the PTAB considered in the ' 114 IPR when making its determination 
whether to institute inter partes review was the limited resources of the PTAB: 36 

Petitioner is requesting, essentially, a second chance to challenge the claims ... 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." 

The limited resources of the PTAB, however, are not relevant to the factual issue of whether the 
same or substantially the same prior art or arguments were previously presented to the Office, 
pursuant to the language of 35 U.S.C. 325(d). The limited resources of the PTAB is a factor 
which is considered by the PTAB when determining whether to institute inter partes review 
under 35 U.S.C. 314(a). See, e.g., factor no. 6 listed above. The PTAB was using factors 
relevant to a 35 U.S.C. 314(a), in addition to its evaluation pursuant to 35 U.S.C. 325(d), when 
making its determination whether to institute inter partes review. An ex parte reexamination 
proceeding, however, is not an inter partes review proceeding. 35 U.S.C. 314(a) does not apply 
to ex parte reexamination proceedings. The limited resources of the PTAB is not a consideration 
which would weigh heavily when determining whether to exercise the Office's discretion under 
35 U.S.C. 325(d) in an ex parte reexamination proceeding. 

Furthermore, when determining whether to exercise its discretion under 35 U.S.C. 325(d) in an 
inter partes review, the PTAB has considered whether the petitioner uses, in the later IPR 
petition, information from earlier PT AB decisions, such as additional reasoning which was found 
by the PT AB to be lacking in an earlier IPR petition, in order to bolster challenges that were 
advanced unsuccessfully in the earlier IPR petition. 37 There is no mention in the language of 
35 U.S.C. 325(d), however, of the use of information from earlier PTAB decisions. Rather, 
whether the petitioner in a trial proceeding at the PTAB uses information from earlier PT AB 
decisions to bolster its arguments is a factor considered by the PTAB when determining whether 
to institute inter partes review under 35 U.S.C. 314(a). See, e.g., factor no. 3 listed above. The 
PTAB was using factors relevant to a 35 U.S.C. 314(a) determination, in addition to its 
evaluation pursuant to 35 U.S.C. 325(d), when making its determination whether to institute 
inter partes review. An ex parte reexamination proceeding, however, is not an inter partes 
review proceeding. 

35 Id., page 19. 
36 '114 IPR, Paper no. 14, page 7. 
37 See also, e.g., Unilever, Inc. v. The Procter & Gamble Company, IPR2014-00506, Paper No. 17, page 8 (PTAB, 
July 7, 2014). 
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The patent owner particularly points to another factor which the PTAB has considered when 
determining whether to exercise its discretion under 35 U.S.C. 325(d), i.e., whether the prior art 
newly cited in the later IPR petition was known by the petitioner or was available to the 
petitioner at the time of filing the earlier IPR petition. 38 There is no mention in the language of 
35 U.S.C. 325(d), however, of a determination whether the prior art newly cited in a later IPR 
petition was known by the petitioner or was available to the petitioner at the time of filing an 
earlier IPR petition. Rather, whether newly cited art was known by or available to the petitioner 
in a trial proceeding at time of filing an earlier petition in another trial proceeding is a factor 
considered by the PTAB when determining whether to institute inter partes review under 
35 U.S.C. 314(a). See, e.g., factor no. 2 listed above. The PTAB was using factors relevant to a 
35 U.S.C. 314(a) determination, in addition to its evaluation pursuant to 35 U.S.C. 325(d), when 
making its determination whether to institute inter partes review. An ex parte reexamination 
proceeding, however, is not an inter partes review proceeding. 

35 U.S.C. 314(a) does not apply to ex parte reexamination proceedings. It is not inconsistent for 
the Office, in an ex parte reexamination proceeding, to decline to consider factors relevant to an 
analysis under 35 U.S.C. 314(a), since that statute that does not apply to ex parte reexamination 
proceedings. 

Furthermore, 35 U.S.C. 314(a) governs the institution of inter partes review, and the factors 
identified in General Plastic were specifically formulated to apply to those proceedings: 39 

The factors set forth above, in our view, represent a formulation of relevant considerations 
that permit the Board to assess the potential impacts on ... the efficiency of the inter 
partes review process ... 

The efficiency of the inter partes review process, however, is not relevant to an ex parte 
reexamination proceeding. The legislative history of the America Invents Act (AIA) 
distinguishes a reexamination proceeding from an inter partes review by describing an inter 
partes review as an adjudicative proceeding: 40 

The Act converts inter partes reexamination from an examinational to an adjudicative 
proceeding, and renames the proceeding "inter partes review". 

In an adjudicative proceeding, the judge is concerned not only with the interests of the parties 
and the interests of the public, but also with the efficiency of the judicial process, or, in this case, 
the efficiency of the inter partes review process. An ex parte reexamination proceeding, 
however, is not an adjudicative proceeding, let alone a trial proceeding such as an inter partes 
review. The efficiency of the inter partes review process is not relevant to an ex parte 
reexamination proceeding. 

38 See, e.g., Samsung v. Rembrandt, IPR' 114, Paper No. 14, page 7; Unilever, Inc. v. The Procter & Gamble 
Company, IPR2014-00506, Paper No. 17, page 6 (PTAB, July 7, 2014). See alsoAriosa Diagnostics v. Verinata 
Health, Inc., Case Nos. IPR 2013-00276 and IPR2013-00277, Paper No. 63, page 12 (PTAB May 24, 2016). 
39 Id., page 18. 
40 See H.R. Report No. 112-98, part 1, pages 46-47. 
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In fact, the Supreme Court distinguishes ex parte reexamination proceedings from inter partes 
review proceedings by describing an ex parte reexamination proceeding as "an agency-led, 
inquisitorial process" for reconsidering patents, in contrast to an inter partes review, which is "a 
party-directed, adversarial process". SAS Institute v. Iancu, 138 S.Ct. 1348 (decided 
April 24, 2018), slip op., page 6. 

Therefore, it is not inconsistent for the Office, in an ex parte reexamination proceeding, to 
decline to consider factors that were formulated not with respect to an ex parte reexamination 
proceeding, but with respect to an entirely different type of proceeding. 

Furthermore, even if the PTAB' s decision in the '114 IPR to deny inter partes review were 
considered to be solely due to an analysis under 35 U.S.C. 325(d), the statutory framework of 
inter partes review proceedings differs significantly from the statutory framework for ex parte 
reexamination proceedings. As a result, the application of 35 U.S.C. 325(d) to the facts with 
respect to a request for reexamination may result in a different outcome than when applied to a 
petition for inter partes review, due to the different nature of the two proceedings, as discussed 
in Section VI of this decision. 

This is not to say that some of the factors that happen to be relevant to a determination under 
35 U.S.C. 314(a) in an inter partes review may never be considered in an ex parte reexamination 
proceeding. While some of the factors (such as, e.g., the first factor) may be considered in an 
ex parte reexamination proceeding, it is not inconsistent for the Office to decline to use these 
factors in an ex parte reexamination proceeding for all of the reasons set forth above. The 
determination pursuant to 35 U.S.C. 325(d) in an ex parte reexamination proceeding is 
conducted on a case-by-case basis. 

For all of the reasons set forth above, the determination by the Office not to exercise its 
discretion under 35 U.S.C. 325(d) in the present ex parte reexamination proceeding is not 
inconsistent with inter partes review practice. 

G. Patent Owner's Request for Reconsideration Would Have Been Dismissed, Even If Timely 
Filed 

For all of the reasons set forth above, patent owner's September 18, 2017 request for 
reconsideration would have been dismissed, even if it were timely filed, in view of the prior art 
and arguments presented in the request. 

In view of the specific facts and circumstances of the present case, however, the Office provides 
additional comments below in order to clarify Office policy with respect to issues involving 
35 U.S.C. 325(d) in reexamination proceedings. 
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V. Clarification of Office Policy Regarding 35 U.S.C. 325(d) Issues in Reexamination 
Proceedings 

A. The November 28, 2016 Decision 

23 

The patent owner argues that in the November 28, 2016 decision, the Office treated the second 
sentence of 35 U.S.C. 325(d) as a nullity because the Office pointed out, in that decision, that the 
patent owner did not discuss whether the references at issue raised a substantial new question of 
patentability. The patent owner also asserts that "OPLA takes the position that§ 325(d), which 
was implemented after§ 304, only permits the Office to deny reexamination requests that do not 
present a substantial new question of patentability" ( emphasis in original). 41 The patent owner 
further argues that "OPLA has taken the position that§ 325(d)'s instruction to take into account 
whether or not 'the same or substantially the same prior art or arguments previously were 
presented to the Office' is limited to considering issues which have been considered after an inter 
partes review trial has begun and has been completed" ( emphasis in original). 42 

The patent owner misunderstands the November 28, 2016 decision. In that decision, the Office 
treated patent owner's original September 30, 2016 petition, which was filed after the order for 
reexamination, as a petition to vacate the order. Patent owner's original petition was treated in 
the same manner as a petition alleging that the reexamination order is ultra vires, i.e., the Office 
was not authorized under 35 U.S.C. 304 to order reexamination because no substantial new 
question of patentability is raised by the request. See MPEP 2246, subsection II. In order to 
challenge the order for reexamination, such a petition addresses whether a substantial new 
question of patentability is raised by the request. 

In the November 28, 2016 decision, the Office first pointed out that the patent owner, while 
claiming that the same or substantially the same arguments were previously presented to the 
Office, did not provide any explanation of why the patent owner believed that the arguments 
were the same or substantially the same as those previously presented to the Office, as set forth 
in 35 U.S.C. 325(d). The Office also pointed out that while the determination under 35 U.S.C. 
325(d) is discretionary, 35 U.S.C. 304 requires the Office to order reexamination if a substantial 
new question of patentability is raised by the request. This was not to say, however, that 35 
U.S.C. 304 "does not permit the Office to deny a request for reexamination pursuant to 35 U.S.C. 
325( d)" when a substantial new question of patentability is found, contrary to patent owner's 
assertions. Rather, the Office intended to point out that the patent owner, in addition to omitting 
an explanation of patent owner's position regarding a discretionary determination by the Office 
pursuant to 35 U.S.C. 325(d), also omitted any discussion of a determination under 35 U.S.C. 
303(a) that the Office is required to make prior to the order for reexamination pursuant to 
35 U.S.C. 304.43 35 U.S.C. 303(a) provides, in pertinent part (emphasis added): 

41 See the present petition, page 6. 
42 See the present petition, page 8. 
43 Because the Office treated patent owner's original petition in the same manner as a petition alleging that the 
reexamination order was ultra vires, the Office was pointing out that the patent owner not only failed to provide a 
specific basis under 35 U.S.C. 325(d) to reject the request, but also did not provide a specific basis to vacate the 
order as ultra vires by showing that no substantial new question of patentability was raised by the request, pursuant 
to 35 U.S.C. 303(a) and 35 U.S.C. 304. In other words, the patent owner could have provided at least one of the 

IPR2020-00034 Page 01327



Ex Parte Reexamination Control No. 90/013,808 24 

Within three months following the filing of a request for reexamination under the provisions 
of section 302, the Director will determine whether a substantial new question of 
patentability affecting any claim of the patent concerned is raised by the request. 

Contrary to patent owner's assertions, there is no mention in the November 28, 2016 decision 
that 35 U.S.C. 325(d) "only permits the Office to deny reexamination requests that do not present 
a substantial new question of patentability", or that "§ 325( d)' s instruction to take into account 
whether or not 'the same or substantially the same prior art or arguments previously were 
presented to the Office' is limited to considering issues which have been considered after an 
inter partes review trial has begun and has been completed". 44 

In any event, the Office's statement in the November 28, 2016 decision that a petition addressing 
issues involving 35 U.S.C. 325(d) is considered to be timely, if filed after the order for 
reexamination, was in error, and has not been followed as discussed previously in this decision. 

To be considered, a petition limited to issues involving 35 U.S.C. 325(d) must be filed before 
the order for reexamination has issued. In addition, because the petition is filed before the 
order, the petition must be limited to issues involving 35 U.S.C. 325(d), and may not 
address any other issues, including whether a substantial new question of patentability is 
raised by the request. The petition should also request waiver under 37 CFR 1.183 of the 
provisions of 37 CFR 1.530(a) and the second sentence of 37 CFR 1.540, on the basis that 
the petition is limited to issues involving 35 U.S.C. 325(d). 

B. Office Policy With Respect to 35 U.S.C. 325(d) in Ex Parte Reexamination Proceedings 

35 U.S.C. 304 requires the Office to issue an order granting reexamination in an ex parte 
reexamination proceeding if the Office determines that a substantial new question of 
patentability affecting any claim of the patent is raised by the reexamination request. 
35 U.S.C. 325(d) was promulgated after the enactment of 35 U.S.C. 304. For this reason, the 
Office considers the provisions of 35 U.S.C. 325(d), taken together with the provisions of 
35 U.S.C. 304, as permitting the Office to exercise its discretion and issue an order denying 
reexamination on the basis that the same or substantially the same prior art or arguments 
previously were presented to the Office, even if a substantial new question of patentability is 
determined to be raised by the request. 

In the present case, reexamination was ordered on September 27, 2016. 

The patent owner argues that the requester "failed to provide", in the request, a comparison of 
the art and arguments presented in the request with those previously presented to the Office. The 

following: i) a specific basis under 35 U.S.C. 325(d) to reject the request; and/or ii) a specific basis under 35 U.S.C. 
303(a) and 35 U.S.C. 304 to vacate the order. Neither was provided. 
44 Rather, the Office summarized the outcome, with respect to claims 2 and 59, of the inter partes reviews raised by 
the patent owner in its original petition. The Office erroneously stated that the '518 IPR did not include a challenge 
to claims 2 and 59 of the '580 patent. The '518 IPR, however, did include a challenge to claims 2 and 59. 
Institution was denied with respect to these claims. 
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patent owner also asserts that the Office did not make a determination pursuant to 35 U.S.C. 
325(d) prior to the order, presumably because 35 U.S.C. 325(d) was not directly addressed in the 
order. 45 

There is no requirement, however, for a requester in an ex parte reexamination proceeding to 
address the provisions of 35 U.S.C. 325(d) in the request. There is also no requirement for the 
examiner to discuss, in an order granting reexamination, why the Office did not exercise its 
discretion pursuant 35 U.S.C. 325(d) and "reject" the request. 

When drafting an order or an Office action, the Office generally refers only to those statutes that 
the Office finds necessary to discuss in that order or Office action. For example, the issuance of 
an Office action that only includes rejections under 35 U.S.C. 103 does not mean that the 
provisions of 35 U.S.C. 102 were not also considered. Similarly, the issuance of an order that 
refers only to 35 U.S.C. 303 and 35 U.S.C. 304 does not mean that the provisions of 35 U.S.C. 
301, 35 U.S.C. 302, and 35 U.S.C. 325(d) were not also considered. 46 

In the present case, the Office reviewed the provisions of 35 U.S.C. 325(d) in addition to the 
provisions of all other applicable statutes when determining whether to order reexamination. 
The Office, in its discretion, determined not to reject the request under 35 U.S.C. 325(d). 
Instead, reexamination was ordered. 

VI. The Determination Whether to Reject a Reexamination Request Pursuant to 35 U.S.C. 
325(d) Differs from the Analysis under 35 U.S.C. 325(d) Used by the PTAB to Deny 
Institution in an Inter Partes Review 

The patent owner argues that the analysis pursuant to 35 U.S.C. 325(d), when conducted in an 
inter partes review, should not differ from the analysis performed in an ex parte reexamination 
proceeding with respect to 35 U.S.C. 325(d).47 

The statutory framework of inter partes review proceedings, however, differs significantly from 
the statutory framework for ex parte reexamination proceedings, and as a result, the 
considerations with respect to issues involving 35 U.S.C. 325(d) are not identical. The 
application of 35 U.S.C. 325(d) to the facts with respect to a request for reexamination may 

45 See the present petition, pages 3-4; see also footnote 4. 
46 The patent owner points out that the examiner states, on page 17 of the final Office action mailed on 
July 18, 2017, that "there is no provision in the MPEP that requires [a determination that a reference is cumulative 
when determining if an SNQ exists] for claims that have not been reexamined before." The patent owner also points 
out that the examiner states that where the claims under reexamination were the subject of a petition for inter partes 
review, but review was not instituted with respect to those claims, any teachings of the references presented in the 
request with respect to those claims are "new and non-cumulative". In standard reexamination practice, however, a 
reference is "new and non-cumulative" if a request for reexamination of the patent claims, which may or may not 
rely on that reference, was previously filed, but reexamination was not ordered with respect to those claims. 
Whether the prior art or arguments presented in the request were previously presented to the Office, however, is a 
separate issue under 35 U.S.C. 325(d). Examiners are encouraged to contact their supervisor, or the Director of the 
CRU, when encountering issues under 35 U.S.C. 325(d) in a reexamination proceeding, particularly where, as here, 
the issues involve previously-filed trial proceedings such as inter partes reviews. 
47 See the present petition, page 11. 
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result in a different outcome than when applied to a petition for a trial proceeding at the PTAB. 
It is the nature of the proceedings and the facts and circumstances surrounding these different 
proceedings that can result in different outcomes. 

In an inter partes review proceeding, both parties have a full right of participation throughout the 
entire procedure. Both parties also have a right to appeal the PT AB' s final decision to the Court 
of Appeals for the Federal Circuit (Federal Circuit). In an ex parte reexamination proceeding, 
however, the right of participation of a third party requester is limited. The active participation of 
the third party requester ends with the reply pursuant to 37 CPR 1.535, and no further 
submissions on behalf of the reexamination requester is acknowledged or considered. See 35 
U.S.C. 305 and 37 CPR 1.550(g). The third party requester in an ex parte reexamination 
proceeding does not have a right to appeal the examiner's decision to the PTAB, or the 
resulting PTAB decision to the Federal Circuit. See 35 U.S.C. 141. As a result, unlike inter 
partes review practice, the determination by the Office whether to exercise its discretion and 
deny ex parte reexamination pursuant to 35 U.S.C. 325(d) takes into account the fact that a third 
party requester does not have a full right of participation in the proceeding, including a right to 
appeal. 

In addition, the ex parte reexamination statute "allows the Director to institute proceedings on a 
claim-by-claim and ground-by-ground basis". SAS, slip op., page 7. In contrast, the language of 
the inter partes review statute does not permit institution on a claim-by-claim basis. Rather, the 
language of the statute "anticipates a regime where a reasonable prospect of success on a single 
claim justifies review of all." Id. The Supreme Court distinguished ex parte reexamination 
proceedings from inter partes review proceedings by describing an ex parte reexamination 
proceeding as "an agency-led, inquisitorial process" for reconsidering patents, in contrast to an 
inter partes review, which is "a party-directed, adversarial process." Id., page 6. 

Furthermore, the standard used for ordering ex parte reexamination differs from the standard 
used for instituting inter partes review. The standard for determining whether to institute inter 
partes review is whether there is a reasonable likelihood that the petitioner would prevail with 
respect to at least one of the claims challenged in the petition (RLP standard). See 35 U.S.C. 
314(a). The standard for determining whether to order ex parte reexamination is whether a 
substantial new question of patentability affecting any claim of the patent concerned is raised by 
the request (SNQ standard). See 35 U.S.C. 303(a). For example, there is no requirement in 
the RLP standard that the issue, or question, be "new". The SNQ standard, however, 
requires a substantial new question of patentability. There is no such element in the RLP 
standard used in inter partes review proceedings. Thus, 35 U.S.C. 325(d) introduces to PTAB 
proceedings the protection already substantially afforded in ex parte reexamination against 
harassment based on repetitive arguments. 

As another example, a substantial new question of patentability may be raised merely because a 
reasonable examiner would consider the teaching of a reference important in determining the 
patentability of the claims. See MPEP 2242. In contrast, the RLP standard requires a reasonable 
likelihood that the petitioner would prevail. 

In addition, the inter partes review statute is permissive. It does not require institution of inter 
partes review even if the PT AB finds that there is a reasonable likelihood that the petitioner 
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would prevail with respect to at least one of the claims challenged in the petition (RLP). 48 In 
contrast, absent the provisions of 35 U.S.C. 325(d), the ex parte reexamination statute requires 
the Office to order reexamination if the request is found to raise a substantial new question of 
patentability (SNQ). 49 In other words, if the Office does not find that the same or substantially 
the same prior art or arguments previously were presented to the Office, or if the Office declines 
to exercise its discretion under 35 U.S.C. 325(d) in view of, for example, evidence of 
unpatentability that was not previously evaluated by the Office, the Office is required to order 
reexamination if the request is found to raise a substantial new question of patentability, unlike 
inter partes review. 

Furthermore, once an order granting ex parte reexamination has been issued, the Office is 
required to conduct reexamination. See 35 U.S.C. 305. There is no such statutory requirement 
for inter partes review proceedings. In fact, an inter partes review proceeding may be 
terminated upon the joint request of the petitioner and the patent owner pursuant to 35 U.S.C. 
317. 

In addition, unlike the inter partes review statute, the ex parte reexamination statute does not 
provide for the filing of a response by the patent owner prior to an order granting reexamination. 
Instead, 35 U.S.C. 304 specifies that a response by the patent owner may be filed after the order 
has issued. 

For all of the reasons discussed above, the determination whether to exercise the Office's 
discretion and deny ex parte reexamination under 35 U.S.C. 325(d) differs from the analysis 
used by the PTAB to refuse to institute inter partes review, due to the significant differences in 
the statutory framework of the two proceedings. The application of 35 U.S.C. 325(d) to the facts 
with respect to a request for reexamination may result in a different outcome than when applied 
to a petition for a trial proceeding at the PTAB. 

This is not to say that a request for reexamination filed subsequent to multiple concluded trial 
proceedings, such as inter partes reviews, involving the same claims of the same patent, and 
filed by the same party, is always permitted. The determination whether to exercise the Office's 
discretion under 35 U.S.C. 325(d) in an ex parte reexamination proceeding is performed on a 
case-by-case basis. 

VII. The Provisions of 35 U.S.C. 325(d) Complement the Protections Provided by the 
Substantial New Question of Patentability Standard 

The patent owner asserts that"§ 325(d) was added to the America Invents Act [AIA] for, inter 
alia, the express purpose of curing the inability of the substantial new question of patentability 

48 35 U.S.C. 314(a) provides, in pertinent part (emphasis added): 

The Director may not authorize an inter partes review to be instituted unless the Director determines that the 
information presented in the petition ... shows that there is a reasonable likelihood that the petition would 
prevail with respect to at least 1 of the claims challenged in the petition. 

49 35 U.S.C. 304 provides, in pertinent part (emphasis added): 

If ... the Director finds that a substantial new question of patentability is raised, the determination will include 
an order for reexamination of the patent for resolution of the question. 
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standard to prevent the abuse of ex parte reexamination." 50 However, there is no evidence in the 
record which shows that the provisions of 35 U.S.C. 325(d) were drafted solely to cure a 
widespread "inability" in the substantial new question of patentability standard to prevent the 
abuse of ex parte reexamination. Rather, the record shows that the provisions of 35 U.S.C. 
325(d) were intended to prevent an AIA proceeding from being used as a tool for harassment, 
and to complement the protections already provided by the substantial new question of 
patentability standard set forth in 35 U.S.C. 303(a). 

To support its argument, the patent owner points to the legislative history of the AIA in H.R. 
Rep. No. 112-98, part 1 (June 1, 2011) (the House report), at page 48. However, there is no 
mention on page 48 of the House report of 35 U.S.C. 325(d) or, for that matter, of the purpose 
for promulgating the provisions of 35 U.S.C. 325(d). The House report at page 48 merely states 
that "the changes made by [the amendment establishing AIA proceedings] are not to be used as 
tools for harassment" (emphasis added). In other words, the AJA proceedings themselves are not 
to be used as tools for harassment. There is nothing on page 48 that states that previously 
established Office proceedings, such as reexamination proceedings, do not prevent abuse, as 
presently asserted. In fact, the House report expressly states (emphasis in bold added): 51 

... However, we have significant concerns about the limitations that H.R. 1249 imposes 
on inter partes review ... The limitations imposed by H.R. 1249 and the managers [sic] 
amendment are motivated by assertions that the inter partes procedure may be abused to 
harass patent owners and interfere with the enforcement of valid patents. However, no 
empirical evidence, even anecdotally, was proffered to the Committee to demonstrate 
such abuses occur in the current reexamination system. On the contrary, of the 253 
inter partes reexaminations decided since the procedure was created in 1999, 224 (89%) 
resulted in the modification or nullification of at least one patent claim, which means that 
the challenges were ultimately found meritorious. This suggests that further 
limitations and deterrents against inter partes petitions, beyond those already in place 
in current law, are unnecessary and counterproductive. (Footnotes omitted). 

Contrary to patent owner's assertions, Congress expressly stated that there was no empirical 
evidence that abuses occur in the current reexamination system. 52 

The patent owner points out that the legislative history of the AIA refers to the "abuse of ex parte 
reexamination" by stating that "[t]he second sentence of section 325(d) complements the 
protections against abuse of ex parte reexamination that are created by sections 315(e) and 

50 See page 42 of the present petition. 
51 See H.R. Rep. No. 112-98, part 1 (June 1, 2011) (the House report), at page 164. 
52 The standard for inter part es reexaminations which was in effect at the time of H.R. Rep. 112-98, part I, prior to 
the effective date of the relevant provisions of the AIA, was the same standard used in ex parte reexamination 
proceedings, i.e., the SNQ standard. The standard used in inter partes reexaminations, however, was later amended 
by the AIA, effective September 15, 2011, which was after the June 1, 2011 date of H.R. Rep. 112-98, part 1. The 
standard for inter partes reexamination proceedings filed on or after September 16, 2011 and before September 16, 
2012 is similar to the standard used in inter partes review proceedings, i.e., whether "the information presented in 
the request shows that there is a reasonable likelihood that the requester would prevail with respect to at least one of 
the claims challenged in the request" (RLP). See 35 U.S.C. 312 (transitional provision). 
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325(e)." In fact, the legislative history of the second sentence of 35 U.S.C. 325(d) specifically 
provides ( emphasis added): 53 

29 

In the second sentence of section 325(d), the present bill also authorizes the Director to 
reject any request for ex parte reexamination or petition for post-grant or inter partes 
review on the basis that the same or substantially the same prior art or arguments 
previously were presented to the Office. This will prevent parties from mounting attacks 
on patents that raise issues that are substantially the same as issues that were already before 
the Office with respect to that patent ... The second sentence of section 325(d) 
complements the protections against abuse of ex parte reexamination that are created by 
sections 315(e) and 325(e). The estoppels in subsection (e) will prevent inter partes and 
post-grant review petitioners from seeking ex parte reexamination of issues that were 
raised or could have been raised in the inter partes or post-grant review. The Office has 
generally declined to apply estoppel ... to an issue that is raised in a request for inter 
partes reexamination if the request was not granted with respect to that issue. Under 
section 325(d), second sentence, however, the Office could nevertheless refuse a 
subsequent request for ex parte reexamination with respect to such an issue, even if it 
raises a substantial new question of patentability, because the issue previously was 
presented to the Office in the petition for inter partes or post-grant review. 

The legislative history of the second sentence of 35 U.S.C. 325(d) specifically shows that these 
statutory provisions apply to reexaminations because Congress intended to provide the Office 
with the option to reject a request for ex parte reexamination in the particular case where an issue 
raised in the request was previously raised, for example, in an earlier-filed request for 
reexamination or petition for inter partes review, and reexamination was not ordered, or review 
was not instituted, with respect to that issue. 

The patent owner may argue that the present case is one which the second sentence of 35 U.S.C. 
325(d) is designed to address, i.e., the request in the present case proposes a rejection of claims 2 
and 59, and a rejection of claims 2 and 59 was also proposed in a previous inter partes review, 
but review was not instituted with respect to those claims. In the present case, however, the 
Office was not "forced to accept" the reexamination request. The Office declined to reject the 
request under 35 U.S.C. 325(d) in view of requester's specific arguments in the request with 
respect to one of the limitations of claims 2 and 59, which are the only claims requested to be 
reexamined in the present proceeding. This claim limitation is the focus of the proceeding, and 
requester's specific arguments with respect to how the prior art teaches that claim limitation were 
not previously presented to the Office, as discussed in detail previously. Furthermore, even if the 
prior art and arguments are considered to be substantially the same as those previously presented 
to the Office, the Office is not required to reject the request under 35 U.S.C. 325(d). In the 
present case, the Office carefully reviewed the record and declined to reject the request under 35 
U.S.C. 325(d). 

The patent owner further asserts that "the purpose behind the second sentence of§ 325(d) is to 
permit the Office to reject reexamination requests that it was previously "forced to accept". 54 

53 157 Cong. Rec. S1376 (daily ed. March 8, 2011) (statement of Sen. Kyl). 
54 See the present petition, page 6. 
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The legislative history shows, however, that the purpose behind the second sentence§ 325(d) is 
to prevent AIA proceedings from being used as tools for harassment, and not merely "to reject 
reexamination requests that it was previously 'forced to accept"', as discussed previously. To 
support its argument, the patent owner points to the legislative history of the AIA which states: 55 

The Patent Office has indicated that it currently is forced to accept many requests for ex parte 
and inter partes reexamination that raise challenges that are cumulative to or substantially 
overlap with issues previously considered by the Office with respect to the patent. 

This statement is accurate in the particular case where a request for reexamination raises an issue 
that was previously raised, for example, in an earlier-filed request for reexamination or petition 
for inter partes review, and reexamination was not ordered, or review was not instituted, in the 
earlier-filed proceeding with respect to that issue. In all other instances, however, where the 
substantial new question of patentability standard is used, the Office determines whether the 
teaching of a reference is cumulative to the prior art of record as a matter of standard procedure. 
See MPEP 2216 and 2242. 

Furthermore, Congress did not amend the provisions of 35 U.S.C. 303(a) when promulgating the 
provisions of 35 U.S.C. 325(d). The fact that Congress left the provisions of 35 U.S.C. 303(a) 
intact shows that Congress intended to complement the protections already provided by the 
substantial new question of patentability standard. For example, the legislative history of the 
ex parte reexamination statute reflects an intent by Congress that the ex parte reexamination 
process would not create new opportunities to harass the patent owner. See, e.g., H.R. Rep. No. 
1307 (part I), 96th Cong., 2d Sess. 7 (Statement of Congressman Kastenmeier, September 9, 
1980): 

This "substantial new question" requirement would protect patentees from having to 
respond to, or participate in unjustified reexaminations. 

The legislative history of the 2002 amendment to the reexamination statute also states that the 
amendment "preserves the 'substantial new question standard' that is an important safeguard to 
protect all inventors against frivolous action and against harassment," and "also preserves the 
discretion of the Patent and Trademark Office in evaluating these cases."56 See also Industrial 
Innovation & Patent & Copyright Law Amendments: Hearings on H.R. 6933, 6934, 3806, & 
214 Before the Subcommittee on Courts, Civil Liberties and the Administration of Justice of the 
House Committee on the Judiciary, 96th Cong., 2nd Sess. 594 (1980) (statement of Sidney 
Diamond, Commissioner of Patents & Trademarks, April 24, 1980): 

[The proposed ex parte reexamination statute] carefully protects patent owners from 
reexamination proceedings brought for harassment or spite. The possibility of harassing 
patent holders is a classic criticism of some foreign reexamination systems and we made 
sure it would not happen here. 

55 See 157 Cong. Rec. S1376 (daily ed. March 8, 2011) (statement of Sen. Kyl). 
56 147 Cong. Rec H 5358, 107th Congress, (September 5, 2001). 
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To prevent the use of the reexamination process to harass the patent owner, Congress included 
the requirement that a substantial new question of patentability based on patents and printed 
publications must be raised by the request. See also Patlex v. Mossinghoff, 771 F.2d 480, 483-
484 (Fed. Cir. 1985)(italics in original), where the Federal Circuit, in quoting the statement of 
Commissioner Diamond immediately above, stated: 

31 

Study of the genesis of the reexamination statute leaves no doubt that the major purpose of 
the threshold determination whether or not to reexamine is to provide a safeguard to the 
patent holder ... That is the only purpose of the procedure established by 35 U.S.C. § 303: 
"carefully" to protect holders of issued patents from being subjected to unwarranted 
reexaminations. 

In addition, the purpose of ex parte reexamination is to permit the Office to reexamine the patent 
on the basis of prior art which was not previously considered, or was not fully considered, with 
respect to the specific claims of the patent during an earlier examination or review of the patent. 
There is a strong public interest that all of the prior art be considered. See In re Etter, 225 USPQ 
1 (Fed. Cir. 1985), in which the Federal Circuit, when discussing whether the§ 282 presumption 
of validity has application in reexamination proceedings, stated: 

Reexamination is thus neutral, the patentee and the public having an equal interest in the 
issuance and maintenance of valid patents. 

The patent owner points out that it is more than two decades since the substantial new question 
of patentability standard was implemented. The time lapse since implementation, however, does 
not render the substantial new question of patentability standard less valid, or less effective. 

For all of the reasons set forth above, the record shows that Congress intended the provisions of 
35 U.S.C. 325(d) to complement the protections provided by the substantial new question of 
patentability standard. 

VIII. The Decision in Ariosa to Terminate a Reexamination Proceeding Was Made in the 
Context of Deciding a Co-Pending Inter Partes Review 

The patent owner points out that inAriosa v. Verinata Health, IPR2013-00276 and IPR2013-
00277, Paper 63 (PTAB May 24, 2016) (Ariosa), the PTAB terminated a co-pending ex parte 
reexamination request pursuant to 35 U.S.C. 325(d). In Ariosa, however, an inter partes review 
of the patent under reexamination was ongoing, which is not the case here. In Ariosa, the 
decision by the PTAB to terminate a co-pending ex parte reexamination was made in the context 
of deciding a co-pending inter partes review of the same patent. Furthermore, the section of the 
statute, 35 U.S.C. 315(d), that authorizes the Director to terminate an on-going reexamination 
proceeding during the pendency of an inter partes review is separate and distinct from the last 
sentence of 35 U.S.C. 325(d), also as explained by the PTAB: "That section of the statute [35 
U.S.C. 315(d)] does not refer to whether 'the same or substantially the same prior art or 
arguments previously were presented to the Office'. Thus, while we may consider whether the 
same arguments were before us in the inter partes review proceeding, those considerations are 
not determinative of the analysis." Ariosa v. Illumina, IPR2014-01093, Paper 81, page 9 (PTAB 
May 24, 2016). In addition, even if Ariosa may be considered to represent a policy of 
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terminating an ex parte reexamination proceeding which is co-pending with an inter partes 
review, there is nothing in Ariosa that establishes a policy with respect to ordering 
reexamination subsequent to a concluded inter partes review. 

IX. It is Longstanding Petition Practice in Reexamination Proceedings that a Petitioner 
Requesting the Office to Take (or Not to Take) an Action Has the Burden to Explain 
Why It Believes that the Action Must (or Must Not) Be Taken 

32 

The patent owner asserts that the Office dismissed patent owner's original September 30, 2016 
petition "without determining whether the same or substantially the same art or arguments had 
been previously presented to the Office". 57 The provisions of 35 U.S.C. 325(d), however, were 
expressly reviewed in the November 28, 2016 decision. Furthermore, in the November 28, 2016 
decision, the Office expressly pointed out (emphasis added, footnotes omitted): 58 

The patent owner, however, does not argue that the same or substantially the same prior art 
or arguments previously were presented to the Office. In fact, the patent owner admits 
that the art relied upon by the third party requester in the present request was not 
previously presented to the Office, also as argued by the requester in its October 13, 
2016 opposition. Furthermore, the patent owner does not provide any discussion 
regarding whether the arguments presented in the request are the same or 
substantially the same as those previously presented to the Office. 

The patent owner asserts, without basis, that that if the patent owner files a petition in an ex parte 
reexamination proceeding requesting the Office to "reject" the request pursuant to 35 U.S.C. 
325(d), the burden to compare the art and arguments presented in the request with those 
previous! y presented to the Office rests with the Office. 59 Patent owner's original petition, 
however, requested the Office to "reject" the request pursuant to 35 U.S.C. 325(d), because, 
according to the patent owner, the same prior art or arguments were previously presented to the 
Office. In reexamination proceedings as well as in patent applications, it is longstanding practice 
that a party who files a petition requesting the Office to take an action, particularly a 
discretionary action, is required to provide any necessary evidence with its petition in order to 
support its request. It is not reasonable to expect the Office to speculate what the specific basis 
of patent owner's request might be, or why the patent owner believes that in this particular case, 
action must (or must not) be taken. 

Furthermore, the patent owner filed a petition in an ex parte reexamination proceeding, not a 
preliminary response or other paper in an inter partes review. The requester in an ex parte 
reexamination proceeding is not required to address the provisions of 35 U.S.C. 325(d) in the 
request. In addition, unlike inter partes review practice, there is no statutory provision for a 

57 Id., page 3. 
58 See the November 28, 2016 decision, pages 3-4. 
59 In an ex parte reexamination proceeding, the Office analyzes whether the prior art relied upon in the request is 
cumulative to the prior art of record when making its determination whether a substantial new question of 
patentability is raised by the request. This determination is reflected in the order granting reexamination. The 
patent owner, however, does not dispute the Office's determination in the order that a substantial new question of 
patentability is raised by the request. 
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"preliminary response" by the patent owner prior to the order for reexamination. In fact, the 
reexamination statute, 35 U.S.C. 304, specifies that a response by the patent owner may be filed 
after the order has issued. The statutory framework of inter partes review proceedings differs 
significantly from the statutory framework for ex parte reexamination proceedings, and as a 
result, the considerations with respect to issues involving 35 U.S.C. 325(d) are not identical, as 
discussed in detail previously. It is not reasonable to expect the Office, when deciding a petition 
which requests the Office to exercise its discretion under 35 U.S.C. 325(d) in an ex parte 
reexamination proceeding, to accept a burden that might be procedurally applicable in an entirely 
different type of proceeding, and ignore longstanding petition practice in reexamination 
proceedings. 

It is also not reasonable to expect the Office to deviate from longstanding petition practice in this 
particular case, while maintaining the same longstanding practice in all other reexamination 
proceedings, including those in which an issue involving 35 U.S.C. 325(d) has been specifically 
raised by petition. 

X. Prosecution in the Present Reexamination Proceeding Will Continue 

In summary, patent owner's September 18, 2017 petition under 37 CPR 1.183 to waive the 
provisions of 37 CPR 1.181 (f) and enter and consider patent owner's September 18, 2017 
combined petition is dismissed for the reasons set forth in this decision. Furthermore, in view 
the fact that the provisions of 37 CPR 1.181 (f) have not been waived, patent owner's September 
18, 2017 request for reconsideration is dismissed as untimely. 

In addition, as an alternate basis for dismissal, the present petition was filed after reexamination 
in the present case was ordered on September 27, 2016. The Office does not have the discretion 
to terminate an ongoing reexamination on the basis set forth in 35 U.S.C. 325(d) if no petition 
requesting such relief is filed until after reexamination has been ordered, as discussed previously. 
For this reason, the discretionary determination by the Office under 35 U.S.C. 325(d) whether to 
reject the request is not petitionable once the order granting reexamination has issued. Therefore, 
patent owner's September 18, 2017 request for reconsideration would have been dismissed, even 
if the petition were timely filed. 

Furthermore, as a second alternate basis for dismissal, patent owner's September 18, 2017 
request for reconsideration would have been dismissed, even if it were timely filed, in view of 
the arguments presented in the request, as set forth in this decision. 

Accordingly, patent owner's September 18, 2017 request for reconsideration, including 
patent owner's request that the Office vacate the order and "terminate" reexamination, 
i.e., vacate all subsequently-mailed Office actions and issue an order denying 
reexamination on the basis set forth in 35 U.S.C. 325(d) that the request is limited to the 
same or substantially the same prior art or arguments previously presented to the Office, is 
dismissed as untimely. 

The September 27, 2016 order granting reexamination, and all subsequently-mailed Office 
actions, will not be vacated. Prosecution in the present reexamination proceeding will 
continue. 
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Because any exercising of the Director's authority pursuant to 35 U.S.C. 325(d) is purely 
discretionary, any further papers requesting the Office to take any action, or to refrain 
from taking any action, in view of the provisions of 35 U.S.C. 325(d) will not be entertained, 
and will be expunged. 

CONCLUSION 

• Patent owner's September 18, 2017 petition under 37 CPR 1.183 to waive the provisions 
of 37 CPR 1.18l(f) is dismissed. 

• Patent owner's September 18, 2017 request for reconsideration, including patent owner's 
request that the Office vacate the order and "terminate" reexamination, i.e., vacate all 
subsequently-mailed Office actions and issue an order denying reexamination on the 
basis set forth in 35 U.S.C. 325(d) that the request is limited to the same or substantially 
the same prior art or arguments previously presented to the Office, is dismissed as 
untimely. 

• Even if patent owner's September 18, 2017 request for reconsideration were timely filed, 
the request for reconsideration would have been dismissed (two alternate bases for 
dismissal). 

• The September 27, 2016 order granting reexamination, and all subsequently-mailed 
Office actions, will not be vacated. Prosecution in the present reexamination proceeding 
will continue. 

• The present proceeding is being forwarded to the Central Reexamination Unit to continue 
prosecution. 

• Any inquiry concerning this communication should be directed to the undersigned at 
( 571) 272-7724. 

/Cynthia L. Nessler/ 

Cynthia L. Nessler 
Senior Legal Advisor 
Office of Patent Legal Administration 

June 15, 2018 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In Ex Parte Reexamination of 

Gordon F. BREMER 

Patent No.: 8,023,580 B2 

Issued: September 20, 2011 

Reexam Request Filed: September 12, 2016 

Group Art Unit: 3992 

Control No.: 90/013,808 

For: SYSTEM AND METHOD OF COMMUNICATION USING AT LEAST TWO 
MODULATION METHODS 

Mail Stop Ex Parte Reexam 
ATTN: Central Reexamination Unit 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

SUBMISSION PURSUANT TO 37 C.F.R. § 1.565(A) 

Pursuant to 37 C.F.R. § l.565(a), Patent Owner Rembrandt respectfully submits a copy of 

the District Court's Order Granting Stipulated Motion for Dismissal (attached as Exhibit A) for 

prompt entry into the record of the reexamination file. The Order resolves all issues between 

Rembrandt and Samsung in Rembrandt Wireless Techs., LP, v. Samsung Elecs. Co., Ltd, C.A. 

No. 2: 16-CV-00170-JRG (E.D. Tex. August 30, 2018)) involves U.S. Patent No. 8,023,580. 

Any fee required for this submission may be charged to Counsel's Deposit Account 

Number 02-2135. 
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Date: August 31, 2018 

Respectfully submitted, 

By: /Michael V. Battaglia/ 
Michael V. Battaglia, Reg. No. 64,932 
ROTHWELL, FIGG, ERNST 
& MANBECK, P.C. 

607 14th Street, N.W., Suite 800 
Washington, DC 20005 
Phone:202-783-6040 
Facsimile: 202-783-6031 

Attorney for Petitioner 
Rembrandt Wireless Technologies, LP 

cc: Nancy J. Linck, Ph.D. 
Counsel for Rembrandt Wireless Technologies, LP 
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CERTIFICATE OF SERVICE 

It is hereby certified that on this 31 st day of August, 2018, the foregoing SUBMISSION 
PURSUANT TO 37 C.F.R. § 1.565(A) was served, by first-class U.S. Mail, on the attorney of 
record for the third-party Requesters Samsung Electronics Co., Ltd. and Samsung Electronics 
America, Inc., at the following address: 

cc: Nancy J. Linck, Ph.D. 

J. Steven Baughman, Esq. 
Ropes & Gray LLP 

IPRM - Floor 43 
Prudential Tower 

800 Boylston Street 
Boston, Massachusetts 02199-3600 

Phone:202-508-4606 
Facsimile: 202-383-8371 

/Michael V. Battaglia/ 
Michael V. Battaglia 
Reg. No. 64,932 

Counsel for Rembrandt Wireless Technologies, LP 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In Ex Parte Reexamination of 

Gordon F. BREMER 

Patent No.: 8,023,580 B2 

Issued: September 20, 2011 

Group Art Unit: 3992 

Control No.: 90/013,808 

Reexam Request Filed: September 12, 2016 

For: SYSTEM AND METHOD OF COMMUNICATION USING AT LEAST TWO 
MODULATION METHODS 

Mail Stop Ex Parte Reexam 
ATTN: Central Reexamination Unit 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

STATUS INQUIRY 

Patent Owner Rembrandt respectfully seeks information regarding the status of 

Reexamination 90/013808 ('808 Reexam), a reexamination of U.S. Patent No. 8,023,580 ('580 

Patent). On March 19, 2018, Rembrandt timely submitted its Appeal Brief and has not received 

the Examiner's Answer or any other response since that time, i.e., more than five months since 

the Appeal Brief was submitted. Given the requirement for special dispatch in reexaminations, 

the five-month time period seems excessive. Thus, Rembrandt seeks information regarding this 

delay. 

Rembrandt notes that the '580 Patent has been the subject of third party Samsung's 

challenges since March 20, 2014 - for over four years - first through six IPRS and now in the 

'808 Reexam. During this time period, the underlying litigation, Rembrandt Wireless Techs., 

LP, v. Samsung Elecs. Co., Ltd, C.A. No. 2: 16-CV-00170-JRG (E.D. Tex. August 30, 2018) was 
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decided by a jury in Rembrandt's favor, appealed to the Federal Circuit and affirmed, and has 

now been finally concluded as to all issues in the litigation. See the District Court Order in this 

case (Exhibit A). See also Exhibit B (a timeline of events related to this inquiry). 

Rembrandt further notes that '808 Patent's term will expire in less than four months, i.e., 

on December 5, 2018. Given that the '580 Patent did not issue until September 20, 2011, it has 

been the subject of post-grant review a significant portion of its enforceable life. 

Please respond to this inquiry promptly, and let Rembrandt know when it can expect 

further action from the Office. 

Any fee required for this submission may be charged to Counsel's Deposit Account 

Number 02-2135. 

Date: August 31, 2018 

Respectfully submitted, 

By: /Michael V. Battaglia/ 
Michael V. Battaglia, Reg. No. 64,932 
ROTHWELL, FIGG, ERNST 
& MANBECK, P.C. 

607 14th Street, N.W., Suite 800 
Washington, DC 20005 
Phone:202-783-6040 
Facsimile: 202-783-6031 

Attorney for Petitioner 
Rembrandt Wireless Technologies, LP 

cc: Nancy J. Linck, Ph.D. 
Counsel for Rembrandt Wireless Technologies, LP 
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CERTIFICATE OF SERVICE 

It is hereby certified that on this 31 st day of August, 2018, the foregoing STATUS 
INQUIRY was served, by first-class U.S. Mail, on the attorney of record for the third-party 
Requesters Samsung Electronics Co., Ltd. and Samsung Electronics America, Inc., at the 
following address: 

cc: Nancy J. Linck, Ph.D. 

J. Steven Baughman, Esq. 
Ropes & Gray LLP 

IPRM - Floor 43 
Prudential Tower 

800 Boylston Street 
Boston, Massachusetts 02199-3600 

Phone:202-508-4606 
Facsimile: 202-383-8371 

/Michael V. Battaglia/ 
Michael V. Battaglia 
Reg. No. 64,932 

Counsel for Rembrandt Wireless Technologies, LP 
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MULTI -U NE, MULTI-MODE MODULATOR USING BANDWIDTH 

REDUCTION FOR DIGITAL FSK AND DPSK MODULATION 

Abstract 

A multi-line multi-mode modulator uses compatible digital 

modulation techniques for multifrequency (MF), frequency shift 

keyed {FSK) and differential phase shift keyed (DPSK) modulation 

to achieve a multi-line multi-mode modulator which is capable of 

handling a plurality of lines requiring a dynamic mix of the three 

modulation teihniques. The compatible modulation techniques utilize 

bandwidth reduction schemes which enable the use of simple RC fil

ters on each output line for the sole purpose of removing the 

quantizing noise introduced by the digital modulation technique • 

DEF0000877 
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Field of the Invention 

The invention relBtes to modulators in general and more parti

cularly to novel moduiators which directly provide a reduced band

width modulated signal and to a multi-iine multi-mode modulator 

capable of simultaneously, on a time shared basis. modulating . 

mut1i~frequency, frequency shift keyed and differential phase shift 

keyed signals from a plurality of sources for transmission over a 

20 plurality of lines, 

Summary of the Invention 

The invention is directed to novel digital FSK and OPSK 

modulators which are compatible wiih each other and which produce 

at their output modulated signals in which out of band energy is 

reduced thus eliminating the need of any filtering except for 

simple RC filters for removing quantizing @ise introduced by the 

digitai modulation used. These modulators are combined in a novel 

multi-line_multi-mode modulator which is capable of dynamically 

providing a wide variety of signal modulations on c1 large num~er 

30 of lines with a substantial reduction of equipment and cost. · 

RA9-74-002 -1-
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Brief Description of the Drawings 

Fig .. 1 is a schematic diagram of a prior art digital FSK 

modulator; 

Figs. 1A, 18 and lC are graphs illustrating the signals 

present at several points in the circuit of Fig. 1; 

Fig. 2 is a schematic diagram of a novel FSK modulator 

according to the invention; 

Fig, 2A is a graph for illustrating the operation of the 

modulator illustrated in Fig, 2; 

Fig. 3 is a table showing the relationship between the 

selection signals applied to the address generator of Fig. 2 

and the read only memory contents; 

Fig. 4 is a schematic diagram of a novel DPSK modulator 

acco1•ding to the invention; 

Figs. 4A, 4B and 4C are graphs for illustrating the 

operation of the modulator shown in Fig. 4; 

Fig. 5 is a table showing the relationship between the 

selection s1gnals applied to the address generator of Fig. 4 

and the read only memory contents; 

Fig, 6 is a schematic diagram of a multifrequency 

modulator constructed in accordance with the prior art; 

Fig, 7 is a table showing the relationship between 

the selection signals applied to the address generator of Fig. 6 

and the read only memory contents; 

Fig. 8 is a block diagram of a novel multiline 

multimode modulator const~ucted in accordance with the 

invention; 

Fig, 9 is a schematic diagram, in greater detail, .?f 

the clock and line control wo1•d memory unit illustrated· in 

Fig. 8; and 

RA9-74-002 
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Fig. 10 is a schem1.1tic block diagra:n of the novel modulator 

illustrated in Fig. 8. 

Qeicription of the Prior Art 

A technique in current use permits the digital synthesis of a 

sinusoidal wave by directly computing phase angle and performing 

a phase to amplitude tra11slation by means of a table look-up of 

previously computed digita1 values, The digital values may then be 

converted to analog form by conventional digital to analog conversion 

techniques. This general digital technique of ton~ synthesis has been 

specifically applied to digitally implemented frequency and phase 

shift keyed modulators. Such a prior art frequency shift keyed 

modulator is illustrated in Fig. 1. In Fig. 1, a memory 11 con-

tains two values it'l ElO and 8.81. These digital values represent 

increments of phase of two waves sin80 and sin91 used to represent in 

analog form the binary O and 1 data. The input data is applied to 

a controller 12 whicry selects. via a switch 14, 4eo or ASl de

pending on the input data applied. This is shown in Fig. lA for a 

serial input data p.i.ttern of (010}. 

The seiected value of ti0 is applied via a gate 15, under con-

trol of a clock 16 at a frequency fs, to one input of an adder 17 

which adds this value to the contents of a buffer 18 which is con

nected to the output of adder 17. The output of adder 17 is illustrated 

in Fig. lB. The output of adder 17 is applied to a read only memory 

19 which accepts the digital phase of 8( t)° and by table look up pro

vides a digital amplitude signal sin B(t). This signal is a~plied 

to a digital to analog converter 20 which supplies a signal to a 
~ 

filter 21 (Fi;;. lC.J. 

The filter·2l is, of neces~ity, a complex filter since the 

signal from the modulator includes significant out of band enefgY 

introduced by the step-like frequency shifts. In addition, the· 

characteristics of filter 21 must be modified to take into account 

th~ specific frequencies used to transmit the binar_y 1 and O values 

RAS-74-002 -3-
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and the rate of trunsmission. Thu5, a different filter must be 

provided for each type or modulator implemented. Similar digital 

techniques may be used for both multifrequency {MF) and differential 

phase shift keyed (DPSK) modulation. 

A modulation technique similar to that illustrated in Fig. l 

is utilized in the time shared multiline FSK modulator disclosed in 

U.S. Patent 3,697,892 to Lawrence et al which provides a specific . 
type of FSK modulation for a set of lines: The multiline time-

shared modulator, however, requires separate digital to analog con

verters for each line and a band pass filter for eact1 line capable 

of eliminating undesired out of band frequency components generated 

in the modulation process. Because of these requ"irements, the 

multiline modulator is incapable of handling a wide variety of 

modulation techniques which may be used for any of the output lines. 

This is so because of the specific requirements for the individual 

output line band pass filters. In the patented device, each out

put line must, of necessity, be limited to one type of modulation. 

If it is desired to change the modulation characteristics for a 

given line, it becomes necessary to alter the characteristics of 

the connected band pass filter. This requirement severely limits 

the usefulness of the multiltne modulator since the lines cannot 

b~ dynamically allocated to different modulation techniques. 

RA9-74-002 -4-
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Description of the Preferred Embodiment 

Fig. l described in detail above illustrates the 

application of digital tone synthesis techniques in an 

FSK modulator. A digital value of phase e(t) is accumulated 

and updated each processing cycle determined by fs where 

fs ls the sampling rate of the resulting modulated digital 

line signal. The amount by which the phase is incremented 

each sample time, MJ • determines the slope of e (t) and hence 

the instantaneous frequency of the sine wave generated, 

10 For binary FSK, one of two values of phase increment 660 and 

691 are selected depending on the data which is to 

be transmitted. The frequency of the sine wave being 

generated is directly proportional to the value of 68, 68 and 

e(t) are both digital signals and the accumulation is 

performed with conventional arithmetic components, The 

digital phase signal is scaled such that arithmetic overflow 

of the accumulator or buffer 18 corresponds to the normal 

modulo 360° property of the trignometric sine function. 

The digital representation of phase et is translated to 

20 a d:l.gital representation of sin e(t) by means of the read only 

memory 19, The resulting digital amplitude signal is converted 

to analog by conventional digital to analog conversion techniques 

and subsequent analog filtering. The quantizing noise 

resulting from the conversion from digital to analog is 

removed by the analog filtering along with other unwanted 

frequency components introduced by the modulating 

technique. 

In the FSK modulator illustrated in Fig, 1, as wel~. 

RA9-74-002 -5-
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1 as in other conventional FSK modulators implemented with 

2 either analog or digital circuits, the instantaneous frequency 

3 of the transmitted signal is abruptly .switched between two 

4 values in the course of being modulated by the input data 

5 signal. The abrupt transition in frequency causes an increase 

6 in the bandwidth of the transmitted signal over that act~ally 

7 required to communicate the data by the FM modulation 

8 process. When FSK data transmission over telephone channels 

9 is required) it is necessary to reduce the excessive bandwidth 

10 generated in two significant application areas. One in high 

11 speed FSK, 1200 to 1800 bits per second transmission, bandwidth 

12 reduction is necessary to comply with out of band signal 

13 regulations imposed by various regulatory agencies and 

14 two in full duplex transmission using a single physical 

15 channel, the received signal can, in many instances, be 

16 significantly smaller in amplitude than the local transmitted 

17 signal and the two frequency bands occupied by the two signals 

18 may be relatively close. This requires that the bandwidth of 

19 the transmitted signal be sharply reduced in order to prevent 

20 interference with the received signal. 

21 Classically, FSK bandwidth reduction has been attained 

22 through band pass filtering of the transmitted signal. Some 

23 modulators have used premodulation filtering of the data signal; 

24 however, this approach has had limited application since it 

25 

26 

2,, 
I 

28 

29 · 

30 

31 

requires a linear FM modulator. Either of the above approaches 

for reducing unwanted signals introduced in the modulation process 

has a drawback iri a digital implementation of the modulator since 

the arithmetic requirements of a digital filter greatly increase 
.. 

the functional complexity of the unit. For this reason, some 

digital modulators have used rather complex analog filters in 

their implementation. 

RA9-71i-002 -6-
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A significant reduction in bandwidth can be achieved by 

eliminating the abrupt frequency transitions normally present 

in FSK modulation of binary data. This c~n be done by having 

the instantaneous frequency make a smooth or continuous 

transition in changing from one value to another. This 

is pointed out by Bettinger in "Digital Transmission for 

Mob:lle Rad:!.o" • Electrical Communications, Vol. 47 • No. 4, 

1972 at page 225, Such an approach has been implemented 

by the use of a premodulation filter, as noted earlier, 

or by the application of a control signal or voltage to 

a linear modulator, This approach while producing a 

desirable result is not flexible in many uses and limits 

the utility of the modulator to a single baud rate and set 

of frequencies. 

In a digital FSK modulator constructed according to the 

invention, a smooth transition in frequency ls accomplished 

by storing in memory digital values which represent a 

predetermlned trajectory for the Instantaneous frequency to 

follow and selecting these values based on the interbaud 

time or time since the last data transition. Such an approach 

is viable only in a digital FSK modul~tor where the phase 

and rate of phase change can be accurately specified. 

The trajectory followed as the frequency is slewed from 

one value to another is selected to minimize the bandwidth 

of the modulated signal. Both the shape and the number 

of intermed:l.ate po:ints in the trajectory• per bit t:Lme, 

are important parameters in this regard. Analysis and 

experiment has shown that a sinusoidal trajectory with 

eight points specified in time over the data bit give the 

best performance in terms of minimum transmit signal 

-7-
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bandwidth and minimum loss in receiver detectability. 

This does not, however, imply that an eight point sine 

wave trajectory 1s optimum in general. When this technique 

is implemented as shown in the modulator illustrated in 

Fig. 2j out of band signaling is reduced to the point where 

output filterin~ is no longer required and the sole filtering 

requirement is that necessitated by the digital modulation 

technique employed, that is, the removal of the quantizing 

noise. This may be accomplished by a simple RC filter, 

The modulator illustrated in Fig. 2 is capable of 

providing the FSK modulation for a single line of a number 

of different types or frequencies of FSK modulation. It 

requires binary input data and a line control word signal 

which in the illustrated embodiment is a single line 

designating either one type of FSK modulator or another. 

If the one type is designated, the line will be at a voltage 

level indicating the binary O and if the other type is indicated, 

the line voltage will be at a voltage indicating a binary l. 

This, of course, could be expanded by providing additional 

lines for designating the line control word, In addition. 

the clock generator 30 operating at a frequency fs provides 

two clock phase signals Cl and C2, These are illustrated 

graphically in the figure and are 180° out of phase with each 

other. The data signals, the line control word and the two 

clock signals are applied to an address generator 31, The 

address generator 31 also receives signals from three conductors 

32A, 32B and 32C. These 3 conductors represent the three high 

order bits from a buffer register 32, the function of which will 

be described later on. Based on the inputs described above, 

address generator 31 logically derives an address which is 

RA9-74-002 -8-
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applied to a read only memory 33 to access during one-half 

of the clock cycle rs, a value At and during the other half 

of the clock period rs, the value 4Bt. 

The contents of memory 33 are set out in the table of 

Fig. 3, This table is divided into two sections, It shows 

memory address 1 - 1+9 which are associated with line control 

word O for one type of FSK modulator and memory addresses j -

;)+9 which are associated with line control word 1, another 

type of FSK modulator. Obviously, if additional types of FSK 

modulators are to be implemented, additional sections of memory 

would be necessary as well as additional lines for the line 

control word to distinguish the various FSK modulators being 

implemented, The conditions of the selection signals are 

indicated in the righthand columns of the table underneath 

the headings "Line Control Word, Data, t 1 cl and c2. During 

the first half of the clock cycle rs, that is, when cl and c2 

are 1, 0 respectively, the contents of addresses i and 1+1 or 

j and j+l depending on the line control word, will be selected 

if the three high order bits from buffer 32 are all zeroes 

or all ones and the data bit is O or 1 3 respectively, the 

contents from address i+l or j+l, namely, all zeroes will 

be provided at the output of th6 read only memory during 

that particular- fs clock cycle, If the contents of the three 

high order bits and the data bits are any other value, the 

contents of address i or j depending on the line control 

word will be selected. In this case, this value is an increment 

dividing the bit period Tinto eight different values to 

provide as shown in Fig, 2A 1 eight different values of 

68 over a single bit period for causing the frequency of 

the output of the modulator to change values smoothly or 

RA9-74-002 -9-
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1 sinusoidally as discussed above. For example, if the sampling· 

2 frequency•fs cf 18,000 cycles per second is selected, this 

3 would yield 30 samples per bit for a 600 bit per second line, 

4 Thus, a value of 120 for t/8 will provide eight substantially 

5 equal steps if the three high order bits of a 12 bit 

6 position register are examined. Therefore, the numerical 

7 value 120 will be stored in binary form in memory address i 

a to implement a FSK modulation for a 600 bit per seco~d data 

9 rate. During the first half of each cycle fs, this value 

10 under the conditions described above, that is, data not 

11 zero and the three high order bits from buffer 32 not all 

12 

13 

14 

15 

16 

zero or data not one and the three high order bits from buffer 

32 not all ones, will be added or subtracted to modify the 

contents of register 36, How this is accomplished will become 

apparent as the description of the circuit shown in Fig. 2 

continues. 

17 During the second half cycle of clock rs, that is,.Cl{O) 

18 and C2(1), the values 681 through 688 residing in address 

19 

20 

21 

locations 1+2 through 1+9 will be added in a manner similar 

to that illustrated in Fig.land described below to thus 

generate the actual output frequencies from the modulator. 

22 The form of the values Ml through ll.e8 is illustrated 

23 in the graph shown in Fig. 2A. These values are selected 

24 

25 

26 

27 

28 

29 

30 

to provide a smooth transition from the one frequency to 

the other. 

The contents, under the conditions described above, from 

read only memory_33 are applied to one input of an adder circuit 

34, The output of the adder circuit is selectively applied · 

under control of clock 30 and a read write memory control circuit 

35_to one of two registers 36 and 37, During the first half 
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or the clock perlod rs, the output of adder circuit 34 is 

inserted in register 36 under control of read write memory 

control circuit 35 and during the second half of the clock 

fs, the output of adder circuit 34 is inserted in register 37. 

Likewise~ the contents of register 36 are added in adder 34 

during the first half of the clock cycle from clock 30 with 

the output of read only memory 33 and during the second half 

cycle of clock 30, the contents of register 37 are added in 

adder 34 with the output from read only memory 33, The addition 

and readbaak occur under control of read write memory control 

circuit 35 at different portions of the output from clock 

circuit 30. Thus, during the first portion of each of the 

13 clock cycles• the contents of the registers 36 and 37 a1'e 

14 added to the output of memory 33 by adder 34. After the addition 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

takes place the sum of this addition is inserted into the 

registers 36 and 37 .. Read write memory contro·1 circuit 35 may 

take many.forms as is well known in the prior art for controlling 

reading into and out of memory devices and is not shown in 

greater detail here since it is well known in the prior art. 

The contents of register 36 under control of the clock 30 

Cl output are transferred to buffer 32 and the three high order 

bits of this register which may, for example, contain 12 bit 

positions are applied via conductors 32A, 32B and 32C to the 

address generator 31 and are used as described above for 

generating the address within read only memory 33 of the 

data which must 9e applied during each clock cycle to 

adder 34. 

An add~r control circuit 38 responds to the output of 

clock 30 and the data input to control the function of adder 

34; that is, whether an addition or subtraction takes place. 

31 During the first half of the clock period of clock 30, an 
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addition or subtraction will take place depending upon the 

direction of change of the da.ta. If the data changes from 

al value to a O value, the contents of register 36 must be 

decremented and if the data changes from a D to a 1, the 

contents of register 36 must be incremented, Adder control 

38 includes an AND circuit 39 having one input connected to 

the data line and another input connected to the Cl output 

of the clock 30. The output of AND circuit 39 is connected 

via an OR circuit lJO to a control input of adder 34. When the 

data is 1 and during the first half of the clock period 

of clock 30, AND circuit 39 provides an output via 

OR circuit 40 which causes the adder to increment or add, 

When the data is zero, the output of AND gate 39 is down 

and this signal level causes adder circuit 34 to decrement. 

The specific implementation of this control is -well .known in 

the art and is not further described. here. During the second 

half of clock 30t the C2 output is connected via OR circuit 40 

to the control input of adder 34 and causes the adder to 

increment during this second half of the clock period. Buffer 

32 is loaded under ~ontrol of the Cl output of clock 30, thus, 

after the contents of register 36 have been modified as 

described above, the new value calculated is loaded into 

buffer 32 where it will be available for the next cycle of 

clock 30 during the next sampling period. 

The output of adder 34 is applied to a e to sine e 

conversion ch•cuit 41 which l]1ay be a read only memory loaded with 

precomputed values of sine e to perform the conversion. 

Such devices are well known in the prior art and readily 

available and are illustrated throughout this specific~tion 

in block form only. The output of e to sine a converter 41 

is applied to a register 42. Register 42 is strobed under 
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1 control of the C2 clock from clock generator circuit 30 and the 

2 contents applied at that time to a conventional digital to 

3 analog converter 43. The output of digital to analog 

4 converter 43 pulses a simple RC filter 44 which is designed 

5 solely to remove the quantizing noise introduced by modulation 

6 process. It is obvious from the above description that the 

7 modulator may be changed from any group of frequencies to some 

8 other group of frequencies simply by changing the line control 

9 word and storing the appropriate values for that group in the 

10 read only memory 33 since the filte1• 44 is the same for 

11 all values, it need not be changed or switchable. 

12 The basic processing time in Fig. 2 is divided into 

13 two parts, Cl and C2~ During Cl time, a running accumulation 

14 of bit time is calculated, During C2 time, a phase accumulation 

15 is calculated as is done in the conventional digital modulator 

16 illustrated in Fig. 1, with the exception that the values of 

17 ta are selected from memory on the basis of the bit time t 

18 from register 32. If a data transition occurs, during 

19 Cl time, numerical value which at the sampling rate will 

20 provide eight substantially equal detectably different outputs 

21 tram register 32 is selected from the At memory and 

22 added or subtracted depending on the data input. The 

23 baud time accumulation is made sharing the same adder 34 as 

24 is used for the phase accumulation. The digital value of 

25 baud time is prevented from underunning, that is, going 

26 below the all zero state when b,is subtracted or overrunning, 

27 that is, going above the all one state when A, is added, 

28 This is accomplished by the all zero condition stored in 

29 memory location i+l or j+l since adding or subtracting all 

30 zeroes to any .number does not change it, This memory 
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address is selected on the basis of the conditions shown 

in the table of Fig. 3. namely, data 1 and rall one or data O and 

T all zero. In both of these conditions, an under or over 

run could occur. Therefore, the zero value is added to the 

value of r contained in register 36 during each processing 

cycle, With this control, the baud time value changes from 

an all zero state to an all one state in eight equal steps 

spanning the complete bit time when the data changes from 

a Oto al, Thereafter, the baud time remains at the all 

one state until the data changes back to zero. At which 

time, !u is subtracted and -r is permitted to increment 

to the all zero state. 

At the end of Cl time, the highest three bits of, 

are transferred to register 32 and used to address the 6e 

memory during C2 time. The three highest bits of r select 

one of the 8 values of 06 to be accumulated as r traverses 

from one data state to the other, As indicated 1n Fig, 2A, 

the values of 68 addressed by r produce a smooth or 

sinusoidal trajectory in the instantaneous frequency of the 

transmitted signal. The phase accumulation, phase to sine 

conversion, and digital to analog conversion are performed in 

the same manner as for the conventional modulator illustrated 

in Fig. 1. 

J:i'ig. 4 .is a schematic diagram of a differentiaJ. phase shift 

keyed modulator compatible in implementation with the FSK modulator 

described above with respect to Fig, 2. The implementation 

in Fig. 4 provides a narrow band modulation in which the 

generated transmit signal spectr•a are :sufficiently narrow 

as not to require subsequent filtering for transmission 

over telephone lines or similar transmission media. The 
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1 only requirement being a simple RC filter to remove the 

2 quantizing noise associated with the digital generation of 

3 the signals and conversion to analog form. 

4 The implementation of the DPSK modulator illustrated in 

5 Fig, 4 is structurally similar to the FSK modulator illustrated 

6 in Fig, 2, Since the two modulation techniques are compatible 

7 with each other, the major differences are in the nature 

B of the signals stored in the read only memory. In view of 

9 this similarity, the reference numerals used in Fig. 2 will 

10 be used in part in connection with the description of this 

11 figure, In the DPSK modulator, the clock 30-1 operating at 

12 a sampling frequency fs provides five outputs during each sampling 

13 time. These outputs are illustrated graphically in the figure, 

14 The first output Cl occurs during the first quarter of the 

15 period of clock 30, The second output C2 occurs during the 

16 second quarter, the third output C3 occurs during the third 

17 quarter and the fourth and fifth outputs occur during the 

18 fourth quarter. The fourth output C4 occupying the first 

19 half of the fourth quarter and the fifth output, C5, occupying 

20 the last half of the fourth quarter. The clock outputs Cl-C5 

21 are applied to the address generator 31-1 along with the 

22 three high order bits from the T buffer 32-1, The line control 

23 word and one of the two simultaneously provided data bits for 

24 a four phase DPSK modulation. The modulation contemplated in 

25 this modulator is a conventional four-phase DPSK modulation 

26 in which two bits of a binary digital signal are simultaneously 

27 encoded. The first bit DO defining the sign cf the differential 

28 phase change and the second bit Dl defining the magnitµde of the 

29 change. In this modulator, the magnitude bit is applied to 

30 address generator 31 for selecting along with the other inputs 
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l the appropriate address within the memory 33-1. 

2 The output of address generator 31-1 selects an address 

3 during each of the rive processing cycles of clock period 30-1 

4 and reads the data stored in that address from the read only 

5 memory 33-1. This data is applied to one input of an adder 

6 34-1. Two feedback register 36-1 and 37-1 similar to the 

7 registers 36 and 37 of Fig. 2 are connected from the output of 

8 the adder 34-1 to the other input of the adder 3~-1 and selectively 

9 entered therein by the clock signals from clock generator 

10 30-1 which are applied to a read write control circuit 35-1, 

11 The contents of register 36-1 are applied to adder 34-1 during 

12 clock time Cl and added to the contents supplied from read only 

13 memory 33-1 then reinserted into register 36-1. At the end of 

14 this clock period, the contents of register 36-1 are also 

15 inserted into buffer 32-1 and are used as previously described 

16 for generating the address in address generator 31-1 along 

17 with the other inputs applied thereto. How these particular 

18 inputs aocess specific data in the memo~y will be described 

19 later in connection with the description of Fig. 5 which 

20 includes a table of the memory and the selection signals. 

21 During the second clock period, G2, the contents of register 

22 37-1 are added to the data supplied from read only memory 

23 33-1 and then reinserted in the register 37-1. This step 

24 is repeated during the third clock period C3. During clock 

25 period C3, the adder 34-1 will either add or subtract 

26 depending upon the sign of the DO data bit applied to 

27 the adder control circuit 38-1. If the sign bit is negative, 

28 adder control circuit 38-1 will provide an appropriate signal 

to adder 34-1 causing a subtraction to take place. 

sign.bit is positive, an addition will take place. 
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l arrangement of adder control circuit 38-1 will be described below. 

2 During the fourth clock period c4 1 the contents 

3 of register 37-1 are added to the signal supplied by the read 

4 only memory 33-1, passed through e to sin e conversion 

5 read only memory 41-1 and inserted in a buffer 45 which is 

6 under control of a read-write and clear control circuit 46. 

7 Circuit 46 responds to clock pulses c4, C5 and Cl. During 

8 clbck pulse C4 the output from e to sine conversion circuit 

9 41-1 is inserted into buffer Q5, The contents of registe~ 

10 37-1 are not altered at this time, That is, the summation during 

11 the fourth cloak period C4 does not alter the contents of buffer 

12 37-1. This is effected by read/write control circuit 35-1 in 

13 response to the c4 clock pulse. During the fifth clock pulse C5, 

1q the signals supplied from read only memory 33-1 are subtracted 

15 from the contents of register 37-1 under control of circuit 38-1. 

16 The output of adder 34-1 is passed through e to sin 6 conversion 

17 circuit 41-1 and applied to one input of an adder 47, The 

18 other input of adder 47 is connected to buffer 45 which during 

19 clock time C5 is read into the other input of adder 47 under 

20 control of read/write and clear circuit 46, The output cf 

21 adder 117 is inserted in register Q2-l which at the trailing 

22 edge of clock time C5 is applied to a digital to analog 

23 converter 43-1 which has its output connected to filter 44-1. 

24 Adder control circuit 38-1 is provided with an OR gate 48 

25 having two inputs connected to the Cl and C2 outputs of clock 

26 generator 30-1. The output of OR gate 48 1s connected to one 

27 input of another OR gate 49 which has its output connected 

28 to the control input of adder 34-1, When this output is in a 

29 1 state, that is when either clock pulse Cl or C2 are present, 

30 adder 34-1 will add the contents applied at its two inputs. 
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1 When the output of OR circuit 49 is o. the contents applied to the two 

inputs wfl 1 be subtracted. An AND gate 50 has one input connected to the 

DO data bit line safd a second input connected to the C3 clock output of 

clock generator 30-1. When the data. bit DO is 1, during clock period C3, 

AND gate 50 provides an output which is applied via OR circuit 49 to cause 

adder 34-1 to assume the adding mode, if the data bit is a indicating the 

negative sign. the adder will be controlled to perform a subtraction. A 

third input to OR circuit 49 is connected to the C4 output of clock generN 

ator ::m-1 and causes an addition to occur durfog the C4 clock tfme. Sum00 

10 marfzing adder 34-1 under control of adder control circuit 38-1 performs 

an addition during C1. CZ. and C4 times regardless of the circumstances. 

During C3 time it performs an addition, when the 00 bit is positive and a 

subtraction when the DO bit is negative. During C5 time, a subtraction 1s 

always performed, 

The modulator of Fig. 4 is speeif\ca11y configured to perform 

the function of a four-phase modulator such as the IBM* 3872 and the Bell* 

201 modems and is based on encoding two bits of data per baud by the 

differential p~ase between bauds as indicated 1n the table below. 

DO 01 Phase Differential 

1 1 +45 

} 0 +135 

0 ~45 

0 0 .;.135 

As with the FSK modulation previously described. abrupt trans00 

itions in phase between bauds in DPSK modulation produce modulated output 
~ 

sfgnals containing excessive out of band frequencies. A significant 

reduction in the bandwidth of the output signal can be achieved by 

*Trade Marks - 18 -
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l having the 68 increments between the bauds vary in a 

2 smooth manner. Additional reductions in bandwidth can 

3 be obtained by combining amplitude modulation with the 

4 

5 

6 

phase modulation. The above attributes are obtained 

through a widely used approach which employs a modulated 

signal consisting of using two phase modulated carriers, 

7 each with envelope modul~tion, Abrupt phase changes are 

8 made when the envelope of the particular carrier is zero. 

9 The equivalent modulated signal has a smooth phase transition 

10 and can be written with the following form. 

11 L(t) • E(.) cos [wet+ em+ •(,)] 

12 where We~ carrier frequency 

13 em= arbitrary phase angle (not significant since the 

1~ modulation is on a differential phase) 

15 E(t) = envelope or amplitude function 

16 

17 

18 

and •<•)•Phasing function which describes the phase 

change between bauds, 

The direct but straightforward approaci1 to implementing 

19 the above line signal requires a digital multiplier to 

20 accomplish the amplitude modulation. Such an approach would 

21 significantly increase the compiexity of the transmitter. 

22 

23 

21f 

25 

26 

27 

28 

29 

30 

Multiplication is avoided by taking advantage of the ability 

to accurately control phase angle within the transmitter signal 

flow. The technique used is described below, Let 

L(t) = E(t) cos [e(t)] 

where e{t) = Wet + &m + • h) 

and assume E(t) is scaled to a maximum level of 1. 

then E{,) cos e(t) = 1/2 {cos [e(t)+cos-1E(t)]+cos[e(t)-cos-1E(t)]} 

or L(t) • cos [a{t) + aO(t)] + cos [e(t) - aO(t)] 

where eO(t) 1s an offset angle equal to cos-1[1/2 E(T)] 
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l Amplitude modulation is accomplished by generating 

2 two phase modulated sinusoids properly displaced in phase 

3 by 2e0(T) and transmitting their vector sum as described 

4 above in connection with the Fig. 4. The precessing 

5 period as described for the l:l.ne :ts segmented into f:l.ve 

6 parts. During the first partt Cl, a running accumulation 

7 of interbaud time Tis made. This is similar to the accumulation 

8 performed with respect to the FSK modulator described above. 

9 However, in the case of DPSK modulation, T can be allowed 

10 to overflow since a phase change is made in each baud time. 

11 As in the case of FSK, the three most significant bits of 

~12 T are used. Thus, E(T) and~(,) are each defined by eight 

13 discrete values per baud. See the graphs in l<'igs. 4A, B and C. 

14 During the second time periods, C2 of the processing cycle 

15 e(t) is incremented by an amount 48c which corresponds to that 

16 part of the phase accumulation due to the carrier frequency 

17 Wet. During the third processing time period, C3, e(t) is 

18 changed by an amount b.$(T) which generates the smooth transition 

19 ~(,) in phase change over the baud time. Aga1n 8 this may be seen 

20 from the graphs in Figs. 4A-C. a• (T) is determined by T_ff~vthe 

21 magnitude of the phase change to be made which is determined ~y 

22 the Dl data bit. The sign of ~$(T) is determined by the DO 

23 data bit which controls the sign of the adder via the adder• 

24 control circuit 38-1. During the fourth and fifth processing 

25 times of each cycle, the offset angle eO(r) is selected from 

26 memory. The particular value selected is determined by t~~ 

27 value o:f' , and the magnitude of the phase change by the data 

28 · b1t Dl. The magnitude of 80 ( t") is independent of the sign of 

29 the change, During the fourth C4 time, the sum e(t) + eO(T) 

30 is calculated and converted to an amplitude value which is placed 

-20-
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l in buffer 45. During the fifth time period, C5, o(t) - eO(r) 

2 is calculated and converted to an amplitude value and added to the 

3 contents of buffer 45 in adder circuit 47, to thus produce 

4 the composite modulated signal at the end of C5 time, The 

5 output of adder 47 is inserted in the register q2-1 and gated 

6 to the digital to analog converter 43-1 at the appropriate 

7 time by the trailing edge of the C5 clock pulse from clock 

8 generator 30-1. the output of the digital analog converter 

9 43-1 pulses filter 44-1 to provide the signal on the line, 

10 The filter, a simple RC filter, removes the quantizing noise 

11 introduced by the digital generation process, 

12 The memory contents for read only memory 33-1 are 

13 

14 

15 

16 

17 

illustrated in Fig, 5, A single bit line control word 

which may assume two states, O and 1. Two sets of values 

are stored, Each occupy 44 addresses in the memory, The 

first set i-1+33 are associated with modulation type 

LCW = o. The selection process or logic required in the 

18 address generator 31-1 for each of the addresses and the 

19 data input supplied thereto are illustrated in the table 

20 

21 

22 

23 

alongside each of the address locations. 

Address i includes a value T/8 which for the sampling 

frequency selected will when successively added to the contents 

in buffer 36-1) reduce the substantially equally spaced detectable 

24 outputs from buffer 32-1 which are applied to the address 

25 generator 31-1 during a single baud time. The contents ·or 
26 address i are obtained during the clock time Cl of each sampling 

27 cycle. The data. content of the Dl bit and the values from the 

28 r buffer 32-1 have no consequence, Thus, during each baud time 

29 register 36-1 counts up by the predetermined value T/8-which 

30 is selected based on the baud rate of the information and 
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the sampling frequency fs by 8 detectably different outputs 

in the three high order bits of the t buffer 32-1 substantially 

equally spaced across the baud time. Address 1+1 contains a 

value 68c which in the circuit disclosed in Fig. 4 produces 

the carrier frequency when incrementally added in the e(t) 

register 37-1, This particular quantity is provided during 

the second ·or C2 clock time and the value again oft and 

the value of the Dl bit are immaterial. The value selected 

for ~ec is· dependent upon the carrier- frequency of the modulation. 

The contents of memory addresses 1+2 through 1+9 contain 

the ~0(t) 1 s necessary to provide a smooth transition in eight 

successive steps where the phase is to be advanced or retarded by 

135° as determined by DO for the selected baud rate and carrier 

frequency defined by line control word zero. The particular 

value selected from these addresses is determined by the three 

high order bits from the t buffer 32-1, These are illustrated 

in the table, One of these values is selected during the third 

clock time of each sampling period C-3, depending upon the 

value of the t buffer 32-1. Addresses 1+10 thr•ough 1+17 

contain similar values for A8 ( T) for a smooth trans:l..tion of 

+ or -45° and are selected on the same basis and during the 

same clocking period as addresses i+2 through 1+9, These 

values are selected if the Dl bit is al instead of a o. 
As previously stated, the values of BO(t) are the same 

during thj fourth and fifth cycles, therefore a single set 

of values for 80(,-} is provided 1n address 1+18 through 1+25 

for a phase change of 135° and another set of values for 8 O ( ,-·) 

is provided in address 1+26 through 1+33 for a phase change 

of 45° depending upon the status of bit Dl. One or the other 

of these groups of values for 90(T) is selected during the 
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C4-and C5 processing periods. The particular one selected 

from each of the groups 1s determined by the value of T 

buffer 32-1, More specifically, the three high order bits 

contain~d in the buffer. During the C4 period the value read from 

memory 33-1 is added to the contents of register 37-1 and stored in 

buffer 45 after being converted in a to sin e conversion 

circuit 41-1, and during the C5 processing period, the· value 

of 80(t) read rrom memory 33-1 is subtracted from the contents 

of register 37-1, converted in a to sine e conversion 

circuit 41-1 and at that time added to the contents previously 

stored in buffer ~5 in the adder 47. 

The memory includes another set of' addresses j thl'."ough j+33 

for a sec~nd type of DPSK .modulator identified by line control 

word one. These values are similar to the values described 

above in addresses 1 through 1+33, however, the particular 

values stored will depend upon the carrier frequency and 

the baud rate for the modulator. If additional modulation 

frequencies and baud rates are to be implemented, additional 

blocks of' memory addresses will be required and the line 

control word will have to be expanded to uniquely identify . 

which is to be selected by the address generator 31-1, 

While the modulation process has been described in terms 

or 4-phase·modulation, it 1s extendable to higher levels of 

phase modulation such as 8-phase by providing suitable functions 

for b•(,) and aO{,) as will be well understood by those 

skilled in the art. 

In some instances such as where low baud rates are used 

or where less stringent out of baud signal reduction requirements 

are stipulated, the amplitude modulation described and.illustrated 

may be eliminated. This may be accomplished by eliminating the 
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processing steps performed furing the c4 and c5 clock times, 

In this event, the circuit components following e/sin a 

conversion circuit 41-1 would be identical to those following 

the corresponding circuit 41 in Fig, 2. 

In addit:lon, the circuit illustrated 1n Fig. lJ and 

described above may be used to perform an amplitude modulation 

only. This may be accomplished by eliminating the processing 

step Rhich occurs in the c3 clock time. This would eliminate 

the addition of the phase components ~~(T), In this instance, 

no structural changes are required except for the elimination 

or suppression of the c3 clock time and processing steps 

which occur therein. 

The modulator illustrated in Fig. 6 is specifically 

arranged to perform a multifrequency modulation similar to 

what is commonly known as touchtone signalling, In this 

fotm of signalling, pairs of selected frequencies are 

s:!.mul taneously transmitted to convey :l.nformation. If four A and 

four B frequencies are available, and one A and one B frequency 

are simultaneously transmitted, sixteen different paired frequency 

combinations are available for transmitting data, These may 

typically transmit ten numeric digits and six control characters. 

'l'he modulator has the same general format as 

modulators previously described, Four parallel data bits 

are required to identify two tones, one of which is selected 

from a group of four and the other of which is selected from 

another group of four. These are indicated in the drawing as 

DO through D3 and are applied directly to the address generator 

31-2. A clock generator 30-2 provides a sampling freq~~ncy 

fs having two phases Cl, C2. The Cl phase occupies the first 

half of the clock period and the C2 phase occupies the second 
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1 half of the period of clock 30-2. Both of these signals are 

2 applied to address generator 31-2 which based on the input 

3 signals generates an address for accessing phase information stored 

4 in a read only memory 33-2, Read only memory 33-2 includes 

5 two sets of values 681 and 682 which are the increments of 

6 phase and are similar to those described in the previous modulators. 
·-

7 The value of t.e selected thus determines the frequency of the tone 

8 which will be generated by the modulator. 

9 The contents of read only memory 33-2 are illust~ated in 

10 tabular form in Fig. 7, In address locations i through 1+15, the 

11 selection signals include the line control word, data bits DO 

12 through D3 1 and the two clock phases Cl and C2. The eight 

13 addresses 1 through 1+7 are associated with one of A and B 

14 frequencies each including four different frequencies and the 

15 addresses 1+8 through 1+15 are associated with another set. These 

16 sets are identified by the line control word being zero or one. 

17 The data bits DO and Dl define the A frequency which must 

18 be generated. The generation of the A frequency occurs during 

19 the first half of the clock period indicated by Cl being in 

20 a positive state and CO in a negative state. The generation 

21 of the B frequency is accomplished during the second half 

22 of the clack period. This may be seen in the table, 

23 The particular configuration of the DO and Dl bits selects 

24 one of four values of 481 and the configuration of the D2 

25 and D3 bits selects one of four values of 682 • selections 

26 being made from addresses i through 1+7 on the basis of 

27 the line control word and from the 681 group on the basis 

28 of the Cl clock pulse and from the 682 group on the basis 

29 of the C2 clock pulse. As previously stated, the natu~e of 

30 the data stored and the location 1+8 through 1+15 is similar 
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differing only in the values stored. The selection signals 

except for the line control word are substantially similar. 

The contents of the read only memory 33-2 accessed by the 

output of address generator 31-2 are applied to one input of 

an adder circuit 34-2. The adder circuit 34-2 1n this modulator 

is always operated in the add mode and the adder control circuit 
L .. · 

38-2 produces this result since the two clock pulses are applied 

to an OR circuit 52 which has its output connected to one of 

two inputs of an AND circuit 53, The other input of the AND 

circuit is connected to a positive source of voltage and provides 

one level at all times since the cloak pulses Cl and C2 are 

positive in alternate half-cycles of the clock generator 30-2. 

The other control circuit 38-2 was inserted primarily to indicate 

the compatibility with the other modulator forms disclosed and 

described above, 

The output of adder 34-2 is selectively 

applied to one of two r.eg:tsters 36-2 or 37-2 under control 

of a read/write control circuit 35-2 which responds to 

cloak pulses Cl and C2, When clock pulse Cl is received, 

register 36-2 is connected to the output of adder circuit 34-2 

and when clock pulse C2 is received, register 37-2 is connected 

to the output of adder circuit 34-2. The outputs of registers 

36-2 and 37-2 are connected to the other input of adder circuit 

3~-2 and are controlled by read/write control circuit 35-2 in 

the same manner as the input from adder 34-2. Thus, during the 

first clock cycle, Ael selected by the inputs previously 

described is added to the contents of register 36-2 and 

reinserted in register 36-2. During the second half-cy~le 

of the clock period, ae2 as previously described, is added 

to the contents of register 37-2, 
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The output of adder 34-2 is applied to a a to sine e · 

conversion circuit 41-2 identical to the circuits previously 

described, The output of the conversion circuit is connected 

to a register 45-1 which is under control of a read/write 

control circuit 46-1 which responds to clock pulses Cl and C2, 

During clock pulse Cl, the output of the converter circuit 41-2 

is inserted in reg1.ster 45-1. During clock pulse C2, the contents 

previously stored in register 45-1 is applied to one input of 

an adder circuit 47-1. The other input of adder circuit 47-1 

is connected to converter 41-2 and forms the sum of the two values 

applied to the two inputs. The output of adder 47~1 is connected 

to another register 42-2 which ls gated at the trailing edge 

of clock pulse C2 to a digital to analog converter 43-2 which 

has its output connected to a simple RC filter 44-2, 

'rhe modulator described above in Fig. 6 is useful for 

multifrequency or parallel tone generation which may be 

applicable for data transmission or auto dialing, These appli

cations use sufficiently low baud rates as not to require the 

bandwidth reduction techniques used in the two previously 

described modulators. If higher baud rates are required, 

the technique described in connection with Fig. 2 may be used, 

One of four tones are generated from each of two bands depending 

on a baud of data consisting of four bits, The processing 

period is divided into two segments Cl and C2. During the 

Cl segment, bits DO and Dl select one of four values of llO 

from the memory, the value of All determines the frequency of' 

the tone which will be generated. The value of tone 1, el(t) 

stored in register 36-2 1 is incremented during each Cl time 

and converted to an amplitude value sin Sl(t) and placed 

in tbe buffer register 45-1. During C2 time, the phase of' the 
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second tone, 82(t) is incremented by a value /10 deter-

mined by input bits D2 and D3. The amplitude of the second 

tone sin 82(t) stored in register 37-2 is added to the con

tents of buffer register 45-1 to produce the next two tone 

transmitted signal at the end of C2 time. 

Fig. 8 discloses an overall block diagram :for a multi

line multimode modulator which is capable of servicing n 

input and n output lines substantially simultaneously by a 

time sharing technique of the modulator. The modulator is 

10 capable of providing different varieties of three major 

types of modulations for any mix of then lines. The modu

lation: types provided are multifrequency, frequency shift 

keyed and differential phase shift key modulation. A num

ber of different varieties of each of the types of modula

tors may be implemented as will become apparent as the des

cription continues. 

The multiline multimode modulator includes an input 

multiplexer 60 connected ton multiwire input lines or 

cables Ll through Ln. The multiplexer outputs are con-

20 nected via an OR circuit 61 to a multimode modulator 62 

where the signals from each of then lines are sequentially 

modulated as required for the particular line. The modu

lated signals from the multimode modulator 62 are applied 

to a second multiplexer 63 which distributes the modulated 

signals to the appropriate output lines 1-n via individual 

RC filters 64-1 through 64-n. Filters 64-1 through 64-n 

are identical and each are simple RC filters whose sole 

function is to remove the quantizing noise from the digital 

to analog conversion process. A master clock circuit 65 

30 provides control signals to multiplexers 60 and 63 as well 

as to the multimode modulator 62. In addition, master 

clock circuit 65 provides control signals to a line control 

word 
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l memory unit 66 which provides signals to the multlmode modulator 

2 62 and the master clock circuit 65, Multiplexers 60 and 63 

3 operate in synchronism under control of maste~ clock circuit 

4 65, thus input lines 1-n are sequentially connected through 

5 the multimode modulator 62 to output lines 1-n. respectively, 

6 The line control word memory unit 66 includes n address each 

7 identified with one of the input Hnes Ll-n and in which :!.s 

a stored a line control word identifying the precise modulation 

9 required for that line. That is, which type of modulator it is 

10 and which variety of modulator of that type is being serviced for 

11 that line at that time. The line control words may be changed as 

12 requirements for modulation for any line are changed, This 

13 may be done manually or automatically as will become apparent 

14 as the description continues. 

15 The master clock 65 and the line control memory unit 66 

16 

17 

are illustrated in detail in Fig, 9 since these units provide 

all of the control signals for the multiplexers 60 and 63 and 

18 the multimode modulator 62. 

19 A clock generator 67 operates at a frequency nfs where 

20 fs is the sampling frequency per line and n is the number of 

21 lines which must be sampled. Except for the actual frequency 

22 utilized, this clock is similar to clock 30-1 of Fig. 4_and 

23 provides during each clock period, five outputs illustrated 

24 below the clock in graphic form, The first output is positive 

25 during the first quarter of the period and negative during the 

26 remainder of the period. The second output is positive only 

27 during the second quarter of the period, The third output is 

28 positive only during the third quarter of the period. The 

29 fourth and fifth outputs are positive during the first and 

30 second halves of the fourth quarter, respectively, The one 
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output from clock generator 67 is applied to a binary counter 

68 which is arranged to count as high as n and recycle thus 

incrementing one count during each period of clock generator 

67, The output of binary counter 68 are applied to a decoder 

circuit 69 which provides the enabling outputs for operating 

multiplexers 60 and 63 since the outputs of decoder 69 sequentially 

identify one of then lines, The outputs of binary counter 

68 are also applied via gate circuits 70 to latches 71 to 

provide a binary output identifying the lines, The output of 

latches 71 are applied directly to the mult1mode modulator 62 

and the use of this output will be described later. 

In additon, the outputs of binary counter 68 are utilized 

as addresses for accessing the random access line control word 

memory 72, Thus 1 each time binary counter 68 increments to a 

new value, a new word is read out of random access line control 

word memory 72 and provided on the data output bus 73, Random 

access line control word memory 72 is also provided with a data 

input bus and write control circuits whereby line control words 

may be inserted into the random access memory as needed or desired 

from some external source such as a computer 74 illustrated 

in the drawings, Typically, computer 74 may also be the source 

of the data which is being transmitted over lines 11 through 

Ln. Alternatively, the line control words may be inserted 

from a locally associated terminal connected to the data bus 

and the write control circuits and need only supply the address 

location and the data to be stored therein. 

The data output on bus 73 from random access line control 

word memory 72 is applied to a decoder circuit 75 which provides 

one of three outputs identifying the modulation type. ·The 

outputs are la.be led M'l'J., M'r2 and M'l'3, 'l'he outputs of MT1-M'l'3 are 
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applied to the multimode modulator 62 as will be apparent in 

connection with the description of Fig, 10. The data output bus 

73 is also applied to the multlmode modulator 62 and the use of 

these signals will be described in connection with the 

description of Fig. 10, 

The MTl output _from decoder 75 is connected to two AND 

gates 76-1 and 76-2, The output MT2 is connected to two AND 

gates 77-1 and 77-2 and the output M'f3 is connected to five 

AND gates 78-1 through 78-5, Gates 78-1 through 78-5 are connected 

to outputs 1-5 respectively from clock generator 67 and provide 

five sequential outputs when the line control word decoded 

indicates a. differential phase shift keyed modulation function 

must take place for that line, The outputs of the gate 78-1 

through 78-5 for convenience have been labeled A, B, c, Dl .and D2, 

:respectively. These pulses in the description which follows_ will 

b"e considered clock pulses appearing during a single sampling 

period for processing purposes in the circuit of Fig. 10 

which is a detailed block diagram of the multimode modulator 

62. These signals are applied to the modulator 62 as seen in 

Fig. 10 in the places indicated by the above alphabetic labels. 

Outputs 1 and 2 of clock generator 67 are connected to an OR 

circuit 79 which has its output connected to AND gates 67-1 and 

77-1. Outputs 3, 4 and 5 fr'om clock generator 67 are 

connected to OR circuit 80 which has its output connected 

to AND gates 76-2 and 77-2, AND gates 77-1 and 77-2 provide 

outputs Al and Bl 1•espectively when the modulation required 

is FSK while ANP gates 76-1 and 76-2 provide outputs A2 and B2 

when the modulation required is multifr•equency, The timings 

provided by the signals :from these AND gates may be de-tex'mined 

from the graphs shown below clock generator 67, 
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Clocks Al and Bl occupy the first and second halves of 

a sampling period, and are act:t.ve during a FSK modulation. 

Clocks A2 and B2 occupy the first and sec~nd halves 

of a sampling per1od and are provided when a multi-

frequency modulation takea place for a given line. 

Clocks A, B, C, Dl. and 02 are provided when a DPSK 

modulation is taking place for a given line and are identical 

_in timing during a single clock period as shown in the graphs 

below clock generator 67. 

The multimode modulator illustrated in Fig. 10 is similar 

in many respects to the DPSK modulator illustrated in F'ig. !!, 

However, it utilizes three separate address generators, each 

similar to those previously described and three adder control 

circuits similar• to those previously described and selection 

gates under control of the signals MTl through MT3 illustrated 

in Fig. 9 and previously described, 

A three section address generator 80 having a 

fiI•st section 80-1 for generating addresses based on the inpu,t 

data for the selection of signals from the memory suitable for 

producing multifrequency tone pairs; a section 80-2 for 

generating addresses suitable .for the selection of data 

for generating differential phase shift keyed signals; and 

a section 80-3 suitable for generating addresses for accessing 

data suitable for generating frequency shift keyed signals 

is connected to the output as indicated of OR circuit 61 which 

provides up to four data lines in parallel. The sections are 

also connected to the Al, Bl, A2, 82, A, B, C, Dl and D2 clock 

signals from the master clock 65; to the line control words rrom 
th~ data output bus 73 of random access line control word memory 

72; and to a T register 32-2 similar to the T registers previously 
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described in connection with the description of Figs. 2 and 4 

and which will be described in detail below. Section 80-1 may 

be identical to the address generator 31-2 illustrated in Fig. 6. 

Section 80-2 may be identical to the address generator 31-1 

illustrated in Fig. 4 and section 80-3 may be identical to the 

address generator 31 illustrated in Fig, 2, The outputs or 

sections 80-1 through 80-3.are connected by gates 81-1 through 81-3 

to the control input of a read only memory 82 which contains. 

all the information in read only memories 33, 33-1 and 33-2 

or Figs, 2, ~ and 6, respectively. 

The three section adder control circuit 83 provides adder 

control for each of the three modulation modes, and includes 

a first section 83-1 for providing the adder control function 

for differential phase shift keyed modulation, a second section 

83-2 for providing adder control for frequency shift keyed·· 

modulation and a third section 83-3 for performing adder control 

.for multifrequency modulation. The inputs to each of these 

sections are identical to the corresponding adder control 

circuits shown in Figs. 2, 4 and 6. Each of the sections is 

connected by a switch 8~ under control of the MTl through MT3. 

· 21 · .. outputs from· dee.oder 75 to the control input of an adder 34-3 

22 ··which is similar to adders 34-1 through 34-2 shown in the 

23 previous figures. 

24 'The-output of read only memory·82 is connected to one of 

25 the inputs of adder 34-3. The output or adder 34-3 is 

26 connected to the data input bus of a random access memory 85 and 

27 the output bus of random access memory 85. is connected to the other 

28 input of adder '34 and to at buffer 32.,.2 similar to the t 

29 buffers 32 and 32-1 shown in Figs. 2 arid 4, respect1ve-J:y. 

30 Random access memory 85 contains two address locations for 
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l each of then lines serviced by the multiline, multifrequency 

2 modulato1•. Which of these addresses is selected is controlled 

3 by an address generator and read/write control circu.it 35-3 _, 

4 which responds to the LC output from latches 71 and the clock· 

5 signals Al, Bl, A2, B2, A, B, c, Dl and D2 from master clock 

6 circuit 65, 

-7 

' 
For example, if the multiline, multimode modulator ·1s 

8 serving four lines, the output of binary counter 68 will be 

9. provided on two lines which may be 00, 10, 01 and 11 depending 

10 upon which line is being serviced. These two lines may be used 

11 as the high order bits of the address in random access memory 85, 

12 The low order bit for the address will be selected as a function 

13 of the clock signals, Al, A2, and A indicating a O low order bit 

14 and the other clock pulses indicating a 1 low order bit. During 

15 clock times Dl and D2, a read operation only takes place. 

16 The output of random access memory 85 in addition to being 
v; 

17 connected to the other input of adder circuit 34-3 is connected 

18 to a T buffer 32-2 which is loaded during the A and the Al clock 

19 pulse times. The three high order bits from buffer 32-2 are 

20 applied to address generators 80-2 and 80-3 and perform the 

21 same functions in these address generator sections as they 

22 pez•formed in the single line versions described in Figs. 2 and 

23 4. The output of adder 34-3 is applied to a 8/sin e conversion 

24 circuit 41-3 similar to all of the previously described e~sina 

25 conversion circuits. The remainder of the circuit is functionally 

26 similar to that of Fig. 4 and includes a register 45-2 connected 

27 to the output of 8/sin e conversion circuit 41-3 for receiving 

28 the output therefrom under control of a read/write and clear. 

29. circuit 46-2, and supplying an input to a second adder circuit 

30 47-2 which is also connected to the output of circuit 41-3, A 

RA9-74-002 -34-

'.;f{ 

·..:·:..: ------~--,----.---....... -...,...--...... ------------------
' :~·:. 
::·,,.,· 

DEF0000911 
IPR2020-00034 Page 01382



i 
'I 

l 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

1081646 

register 42-3 is connected to adder 47-2 and supplies when gated 

a digital to analog converter circuit ~33, Read/write and clear 

control circuit 462 is responsive to cloc~ pulses A, Al. A2. B2, 

Dl and D2. During clock pulses A and Al, the register is cleared 

to thus cause adder circuit 472 to directly pass the output -of __ 

conversion circuit 41-3 to the register 42-3 without alteration 

since in these instances, the function performed by th& adder 

circuit 47-2 is not needed or desired. During the Dl and A2 

clock times~ the contents from conversion circuit 41-3 are 

read into the register 45-2 and during the D2 and B2 clock pulses. 

the contents of register 45-2 are read into the adder circui~ 

47-2 where they are added to the then available contents from 

conversion circuit 41-3, The output from digital to analog 

converter circuit 43-3 is applied to the input of multiplexer 

6J illustrated in Fig. Band under control of the master 

clock signals from clock 65. it is distributed to the 

appropriate output line 1-n via the simple RC filters 64-1 

through 611-n. 

The three major modulation techniques implemented in 

Fig. 10 are identical to the three modulation techniques 

illustrated and described with respect to Figs, 2, 4 and 6, 

The only difference being that the address generator for 

accessing read only memory 82 is expanded to encompass all 

of the various modulation types, the clock is expanded to provide 

each of the clocking signals, the adder control circuit 83 

is expanded to provide the three different types of addition 

control previously described and the switch 84 is provided 

28 to connect the appropriate adder control signals ~s indicated 

29 • by the signals f1~om the master clock· 65, The only other· 

30 addition is the expansion of random access memory 85 to include 
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two address positions for each of the lines handled by the muit11ine, 

mu1t1mode modulator. Since only two address.positions are required for 

each 11ne, random access memory 85 is general purpose and the only s1gna1s 

needed to select the appropriate addresses are those signals from master 

clock 65 which identify the line current1y being serviced and those clocking 

signals necessary to control the function of the memory 85. The remaining 

circuits are. as previously stated, 1dent1ca1 to those of Figs. 4 and 6. 

Insofar as the modulation technique described 1n F1g. 2 is concerned, the 

adder 47-2 and the register 45-2 and control 46-2 are superfluous and the 

10 reason for providing the reset signal as stated above, is to remove these 

circuits 1n those instances where the frequency shift key modu1at1on is 

being implemented, Since 1n those instances~ zero is inserted 1n the 

register 45N2 and an addition of zero to the digital signals provided by 

the converter circuit 45-3 passes those signals on through to register 42-3 

um:::hanged. 

It 1s obvious that this circuit provides substantial savings 1n 

cost since expanding 1t to 16 or more lines merely required minor additions 

to the read/only memory 82 to store the factors of the different types of 

modulation required and the expansion of the random access memory 85 

20 to include two registers for each of the lines serviced, 

Wh11e the invention has been particularly shown and described 

with reference to preferred embodiments thereof 8 it w111 be understood by 

those sk111ed in the art that various changes in form and details may be 

made therein without departing from the sp1r1t and scope of the invention. 
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The embodiments of the invention in which an exclusive property or 

privilege is claimed are defined as follows: 

1. A multil ine 111u1timode modu"iator for substantially simtdtaneous·ly 

modulating a plurality of different signals onto a plurality of dif

ferent output lines and in which one of n different modulations of 

m types may be selected for any of the output 1ines comprising: 

a master clock means operating at a clock frequency substantially 

higher than the baud rate for any of the modulations to be perforw.~d 

and providing a first clock output at the said frequency and selec

tively one of m multiphase clock output signals during each period of 

said clock frequency; 

a line control word memory including read and write control means 

and a number of addresses at least equa1 to the number of lines to be 

serviced for storing 1ine control words which uniquely define the 

modulation to be performed for the line corresponding to the address 

location and responsive to said first clock output for providing line 

control words in a predetermined seuqence; 

a digital multimode modulator including a memory for storing 

digital numerical values representing the modulation parameters for 

20 each of the said n different modulations, digital processing circuits· 

connected to said memory for receiving the stored digital numerical 

va1ues provided thereby and responsive to the data to be modulated, the 

line control word signals and the selected one of m multi-phase clock 

output signals for generating a modulated output signal as a function 

of the above said signals, and an address generator responsive to the 

data signals to be modulated, the line control and word signals, the 

digital process'ing circuits and the selected one of m multiphase clock 

output signals for generating a predetermined plurality of sequential 

address signals for supplying the memory contents of the associated 

30 addresses to the said digital processing circuits; and 

multiplexing means responsive to said first clock output for 

supplying in sequence signals from one of a plurality of sources to 

said digital muitimode modulators and supplying the output from said 
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multimode modulator in sequence to one of a plurality of lines. 

2. A multi'line multimode modu·1ator as set forth in claim l in 

which the modulation performed for any 1 'ine may be chan~ed by writ

ing a new line control word defining the new modulation into the 

address in the 1 ine control word memory associated with the 1 ine. 

3. A multiline multimode modulator as set forth in claim 2 in which 

said m multiphase clock outputs is at least two and one provides two 

clock phases for controlling as FSK modulation and the other provides 

at least three clock phases for controlling a DPSK modulation. 

4, A multiline mu1t·imode modulator as set forth in claim 3 in which 

said digital processing circuits includes common circuits for each 

of the m modulation types and a read/write memory including a pair 

of registers for each line for storing calculated parameters and 

selectively during each cycle of operation by the said line control 

word signals and clock phase signals. 

5. A multiline mu1timode modulator for substantially simultaneously 

modulating a p1ura1ity of different signals onto a plurality of dif

ferent output 1ines and in which one of n different modulations of 

m types may be selected for any of the output lines comprising: 

a master clock means operating at a first clock frequency (nfs) 

in which fs is substantially higher than the baud rate for any of the 

modulations to be performed and n is equal to the number of output 

lines and providing a first clock output at the said clock frequency 

and selectively one of m multiphase clock output signals during each 

period of said clock frequency; 

a line control word memory including read and write control n~ans 

and a number of addresses at least equal to the number of lines to be 

serviced for storing 1 ine control words which unique'ly define the 

modulations to be performed for the line corresponding to the 

30 address location and responsive to sal'id first clock frequency for 

provid'ing line control words in a predetermined sequence; 

a digital multimode modulator including a memory for storing 

digital numerical values representing the modulation parameters for 
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each of the said n different modulations, said parameters for each of 

said n different modulators including a plurality of numerical values 

for each of the possib1e signal transitions which are selected at least 

once within each interbaud time in which a transition occurs to cause 

said transition to fo1low substantially reduced out of band frequency 

components, digita1 processing circuits connected to said memory for 

receiving the stored digital numerical values provided thereby and 

responsive to the data to be modulated. the line control word signals 

and the selected one of rn multiphase clock output signals for generat

ing a modulated output signal as a function of the above said signals. 

and an address generator responsive to the data signais to be modulated. 

the 1ine control word signals, the digital processing circuits and the 

selected one of m multiphase clock output signals for generating a 

predetermined plurality of sequential address signals for supplying 

the memory contents of the associated addresses to the said digital 

processing circuits; and 

multiplexing means responsive to said first clock output for 

supplying in sequence signals from one of a plurality of sources to 

said digital multimode modulators and supplying the output from said 

20 multimode modulator in sequence to one of a plurality of lines. 

6. A mu1ti1ine multimode modulator as set forth in claim 5 in which 

the modulation perfol"lfled for any line may be changed by writing a 

new line control word defining the new modulation into the address 

in the line control word memory associated with the line. 

7. A mu1ti1ine multimode modulator as set forth in claim 6 in which 

said m multiphase clock outputs is at least two and one provides two 

clock phases for controlling as FSK modulation and the other provides 

at least three clock phases for controlling a DPSK modulation. 

8. A mu1ti11ne multimode modulator as set forth in claim 7 in which 

30 said digital processing circuits inchldes common circuits for each 

of them modulation types and a read/write memory including a pair 

of registers for each 1 ine for storing calculated parameters and 
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selectively during each cycle of operation by the said line control 

word signa1s and clock phase signals. 
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1 2 

(57) La presenie invention porte sur ,me trnme 
rnulrimodulatlon qui comprend au moins un premier 
intervalle de temps et un second mtervalle de temps 
(2) qui suit le premier. Ce premier et ce second intervalle 
de temps (l et 2) sont definis pm· une premiere 
modulatwn et par une seconde moduhition 
rcspcctivcmcnt. La tramc est carnctcriscc par le fait quc 
le demier symhole de constellation du prernier intervalle 
de temps defim par la premiere modulation co1ncide en 
phase et en amplitude avec l \m des syrnboles de la 
seconde modulation. 

l • I !ndustrie Canada industry Canada 

(57) The present inven1ion refers to a multi-modulation 
frame including at least a first time interval(]) and H 

second tnne interval (2). followmg the first time interval 
(1) Said first and second time intervals (l and 2) are 
defined by a first modulatlon and by a second 
modulation respectively. The frame is characterised in 
that a last constellation symbol from ,he first time 
interval with the first modulation coincide, in phase and 
amplitud with a symbol from 1he second modulation. 
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ABSTRACT 

The present invention refers to a multi-modulation frame including at 

s least a first time interval (1) and a second time interval {2), following the first 

time interval (1). Said first and second time intervals (1 and 2) are defined by 

a fir.st modulation and by a second modulation respectively. The frame ls 

characterised in that a last constellation symbol from the first time interval 

with the first modulation coincides in phase and ampiitud with a symbol from 

10 the s13cond modulation. 
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- 1 -

MUL Tl-MODULA TIQN FRAME. E.MIIT.EBLRE.C_EIVER 

Q.a.Jf:CT OF Itlf INVENTION 
The present invention refers to a multi-modulation frame and also to 

an emitter and a receiver in order to emit and receive the said multi-

5 modulation frame. The emitter and/or receptor, according to the invention, 

may be embodied, for example, in the unit of a portable radio

communications system. A frame is defined as a signal which includes 

succE~ssive time intervals. A multi-modulation frame is characterised in that it 

includes at least two time intervals, each of which being defined by 

1 o respe!ctive modulations which are different from each other. 

STATE OF THE ART 

A frame of the type defined above, can be used, for example, in the 

D.E.C.T. standard {Digital Enhanced Cordless Telecommunications) of the 

E.T.S.L (European Telecommunications Standards Institute) with the 

15 objective of increasing the traffic capacity in at least one channel, or 

temporary interval, without changing the modulation defined for other 

channels. 

For example, and referring to the drawings in figures 1, 2A and 28, a 

first time interval, 1, is defined by a GFSK (Frequency Shift Keying) 

20 modulation already used in the D.E.C.T. and another time interval 2 is 

defined by a r.:/4DQPSK (n/4-Differential Phase Shift Keying). The two 

modulations define respective constellations which appear in figure 2A and 

28 in reiation to predefined references. 

In the D.E.C.T. standard the modulated signal is delimited by a 

2s spectral pattern within which the modulated signal must be circumscribed. 

When use is made of two modulations in the same frame, for 

example, the modulations which appear in figures 2A and 28, the resulting 

signal defines a spectrum which does not enter into the predefined DECT 

pattem. 

30 CHARACTERISATION OF THE INVENTION 

A first object of the present invention is to define a multi-modulation 

frame,, which defines a spectrum which is circumscribed in a limited 

amplitude spectral pattern. 

A second object of the invention is to define an emitter of a multi-

35 modulation frame, according to the invention. 
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.. 2 ... 

A third object of the invention is to define a receiver of a multi

modulation frame, according to the invention. 

Consequently, a multi-modulation frame, according to the present 

invention, including at least. a first time interval and a second time interval 

s which follows the said first time interval, the first and second lime intervals 

being defined by first and second modulations respectively, are 

characterised in that a last symbol of the constellation of the first time interval 

with the first moduJation coincides in phase and amplitude with a symbol 

from the second modulation. 

10 The result being that in ail of the successive frames there is no 

"modulation skipping". 

An emitter to produce the said frame includes first and second 

modulation means to modulate data according to the said first and second 

modulations respectively, and means for placing, in the initial phase values 

15 of the said second modulation means, through a first symbol of the second 

time interval, the phase of a last symbol produced by the said first 

modulation means in the said first time interval. 

For example, in the case of GFSK and n/4DQPSK modulations, the 

means for placing in the initial values include: 

20 - means for computing the phase of the last symbol of the GFSK 

modulation in the first time interval, 

- means for selectively selecting, during the second time interval: 

the phase of the symbol previous to the ni4DQPSK modulation when 

the posterior symbol is not the first symbol of that n/4DQPSK modulation in 

25 the first time interval, and 

the phase of the computed symbol when the posterior symbol is the 

first symbol of said n/4DQPSK modulation, 

with the aim of computing a n/4DQPSK modulation symbol. 

A receiver to receive the said frame consists of first and second 

10 demodulation means to demodulate modulated data, according to those first 

and second modulations respectively,-and means for placing, in the initial 

phase, values of the said second demodulation means, the phase of the last 

symbol received by the said first demodulation means in the first time 

interval. 

35 BRIEF _DESCRIPTION QF_THE DRAWINGS 
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A more detailed explanation of the present invention is given ln the 

following description based on the attached drawings in which: 

- figure i shows the format of a multi-modulation frame; 

- figures 2A and 2B show the constellations relative to GFSK and 

5 rJ4D0PSK modulations respectively; 

- figure 3 shows two consteilations and arrows pointing out the 

correspondence between the two constellations, according to the invention; 

- figure 4 shows a block diagram of a multi-modulation frame emitter, 

according to the invention; and 

10 - figure 5 shows a block diagram of a multi-modulation frame receiver, 

according to the invention. 

DES~RIPTION OF THE INVENTION 

The emitter, according to the invention, cancels out the "modulation 

skipping", or discontinuities which appear, according to the state of the art, in 

15 each of the successive frames. With reference to figures 2A and 28, the 

respe,ctive constellations of the two modulations which are assigned in a 

singio frame must. according to the invention, satisfy the following criteria: 

the rnspective phases and modules of all the symbols of one of the two 

constellations must correspond to respective phases and modules of the 

20 other constellation. Thus, for example, with reference to figures 2A and 28, 

all th13 symbols of the GFSK modulation (figure 2A) correspond to some of 

the symbols of the constellation n:/4DQPSK (figure 28) as a result of a 

"rotation" of the GFSK constellation. 

In more general terms, an adaptation of a constellation to another 

25 constellation needs to adapt the modules and phases of all the symbols of 

one of the two constellations to some of the moduies and phases of the 

other constellation. The arrows in figure 3 more dearly show, according to 

the invention, the correspondence in phase and module of two 

constellations. 

30 The following description refers to two GFSK and rc/4DQPSK 

modulations which have equal modules although the invention can be 

appliE~d to all other modulations, such as for example, nPSK (PSK, 4PSK, 

8PSK:, ... ), nFSK, nGMSK, etc. In the case where a placing in 

correspondence in module of the two modulations were necessary, use can 

35 be made of a measuring circuit for the modules of at least some of the 
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symbols of one of the two modulations, and a gain control circuit which 

regulates the amplitude modules of the other modulation in order to regulate 

the modules of one of the constellations in relation to the module of the other 

modulation. The module measuring circuit and the gain control circuit are 

5 placeid in the two demodulation chains respectively. 

On the other hand, the invention is described for a. particular case, 

according to which only two modulations are assigned within the same 

frarm3, although they can be assigned in other environments in which more 

than two modulations exist within one single frame. 

rn The emitter of the invention, shown in figure 4, includes a 

demultiplexor (2i ), a fast GFSK modulator (28), a. second n:/4DQPSK 

modulator (26), a control unit (29), a phase computer (30) and two 

multiplexors (31 and 33). In a conventional way the n/4DQPSK modulator 

(26) includes a symbol association unit (22), a correspondence table (23), an 

1:s adder (24) a delay line (32) and an IQ quadrature signals generator (25). 

The control unit (29) assures the sequencing of the operation of the different 

circuits shown in figure 3. 

Binary data are produced by a data source (20) to form a data stream. 

According to the format of the chosen frame, the GFSK modulation will be 

20 assigned to one part of the frame and the n/4DQPSK modulation will be 

assigned to the other part. A control unit (29) output is assigned to the 

n/4DOPSK modulation. A control unit (29) output is assigned to an input to 

the demultiplexer (21 ), the two outputs of which selectively and alternately 

receive the binary data produced by the source (20), for the data to be 

2:s selectively modulated with GFSK (28) modulation or n:/4DQPSK (26) 

modulation, depends on the position of the said data modulations within the 

frame. When the GFSK modulation is assigned to the data, the control unit 

(29) assigns a control signal to the multiplexor (33), which is reproduced at 

the signal output of the GFSK (28) modulator, in the form of IQ signals. 

30 The rc/4DQPSK modulator operates in the following way. The symbol 

association unit (22) associates a dephasing, with each two bits of the binary 

data, which is memorised in the table (23), and which defines a phase 

variation in relation to a previous phase. The previous phase and the 

deph.asing are added, using the delay line (32) and the adder (24) to 

35 produce a current phase signal which is assigned to the IQ signals generator 
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(25). The generator (25) produces signals in IQ quadrature. Thus when the 

it/4DQPSK modulation is assigned to the data, the control unit (29) assigns a 

control signal to the multiplexor (33), which reproduces at its output the 

it/4DQPSK (26) modulator output signal in the form of IQ signals. 

5 According to the invention the emitter in figure 4 includes means for 

placing in the initial phase values of the n:/4DQPSK modulator, for a first 

symbol of the second time interval {2) with 1C/4DQPSK (26) modulation, the 

phase of a last symbol produced by the GFSK modulator in the first time 

interval (1). These means for placing the initial values include the phase 

10 computer (30) which computes the phase of the last symbol of the GFSK 

modulation. just before the first symbol with n:/4DQPSK modulation. The 

phase of the last symbol of the GFSK modulation which is computed by the 

circuit (30) is assigned to an adder (24) input through the multiplexor (31 ), in 

cornaspondence with the first symbo! of the time interval with rd4DQPSK 

rs modulation. For this reason the control unit (29) assigns a control signal to 

the multiplexor (3 i) in order to validate the phase computer (30) output in 

correspondence with this first symbol of the 11:/4DQPSK modulation. Thus, 

during the time interval with :rr/4DQPSK modulation, the phase of the 

previous symbol of the n/4DQPSK modulation is selectively selected when 

20 the posterior symbol is not the first symbol of the tjme interval with 

n:/4DQPSK modulation, and the phase of the symbol computed by the 

computer (30) when the posterior symbol is the first symbol of the time 

interval with it/4DQPSK modulation. 

The result is that the frame obtained with the emitter of the invention 

2s includes a first time interval and a second time interval which follows the first 

time interval, the first and second time intervals being defined by the first 

GFSK modulation and the second rr/4DQPSK modulation respectively. Also, 

the phase of a last constellation symbol from the first interval with GFSK 

modulation coincides with a phase of a constellation symbol of the 

30 n/4DQPSK modulation. 

It should be noted that the GFS'K modulator (28) and the 11:/4DQPSK 

modulator (26) include respective filters, Gaussian for example, an~ a raised 

cosine root, with different temporal delays between them. In order to avoid 

this delay difference, a single filter can be used at the emitter output in figure 

35 4, without integrating filters in the modulators (28 and 25). On the other 
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hand, if filters are used on the modulators (28 and 25), a fixed delay is 

assigned to the signal received when it is directed to the symbol association 

unit {22). 

The receiver, according to the invention, is shown in figure 5. It . 

5 includes a demultiplexer (40), a control unit (41), a GFSK demodulator (42), 

two multiplexors (43 and 44) and a n/4DQPSK demodulator (50). The 

demodulator (50) includes a delay line (45) a n: phase shifter (46), a 

multiplier (48) and a detector {47). The control unit (41) assigns a control 

signal to the demultiplexer (40) in such a way hat the frame, according to the 

10 invention, which is received is selectively and alternatively assigned to the 

modulators (42 and 50). The control unit (41) assigns this control signal to 

the d,emultiplexor on the basis of the format of the frame in such a way that 

the first time interval with GFSK modulation is assigned to the demodulator 

(42), and that the second time interval, with rc/4DQPSK modulation is 

15 assigned to the demodulator (50). For this reason the control unit (41) ls 

synchronised using bits produced at the demodulator (42) output. 

Noting ei',')n, the nth symbol of the n/4DQPSK modulation, it follows 

that, through the link including the delay line (45), the phase shifterr (46) and 

the multiplier (48), the output of the multiplier (48) produces a signal eLli'l'n 

20 representative of the phase shift between the previous range symbol (n-1) 

and the current range symbol (n). The detector (47) produces a sequence of 

bits on the basis of the phase shifting signal ec.i(pn. According to the invention, 

for a first symbol of the second time interval, the control unit (4•i) selects the 

signal assigned to the GFSK demodulator input, for placing the initial values 

2s of the demodulator (50) phase, in the phase of a last symbol received in the 

first time interval. For this reason, the control unit (41) selects, through the 

multiplexor (44), the signal assigned to the demodulator (42) in order to 

assign it to the phase shifter (46) when the last symbol of the first time 

interval is assigned to the said demodulator (42). After the first symbol of the 

30 second time interval, that is for all the other symbols of the second time 

interval, the delay line (45) output is assigned to the phase shifter (46) input. 

Thus the initialisation phase of the demodulator (50) corresponds ta the 

phaso of the last symbol received by the demodulator (42). 

In the case where the placing in module correspondence of the two 

35 modulations is necessary, a gain control circuit can be used with a 
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predefined gain value which is a function of the known modules of the two 

modulations and which regulates the modules of one of the two 

constellations, in order that that constellation coincides with the other 

modulation. This gain control circuit is placed in the corresponding 

s demodulation chain. 
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CLAIMS 
1 - Multi-modulation frame, including at least a first time interval (1) 

and a second time interval (2) which follows the said first time interval (1 ), 

the first and second time intervals (1 and 2) being defined by first and 

s second modulations respectively, characterised in that a last symbol of the 

first time interval constellation with the first modulation coincides in phase 

and amplitude with a symbol from the second modulation. 

2 - Multi-modulation frame, according to claim 1, characterised in that 

the said first modulation is a GFSK modulation, and the said second 

10 modulation is a rr/4DQPSK modulation. 

3 - Emitter for producing a frame, according to claim 1, characterised 

in that it includes first and second modulation means (26 and 28) for the 

modulating data according to the first and second modulations respectively, 

and means (29,30,31) for placing in the initial phase values of the said 

15 second modulation means (26), for a first symbol of the second time interval, 

the phase of a last symbol produced by the said first modulation means (28) 

in the said first time interval (1), 

4 - Emitter, according to claim 3, for producing a frame according to 

claim 2, characterised in that the said means for placing in the initial values 

20 include: 

- means (30) for computing of the phase of the last symbol of the 

GFSK modulation, in the first time interval (1), 

- means (29 and 30) for selectively selecting, during the second time 

interval: 

25 the phase of the previous symbol of the rc/4DQPSK modulation when 

the posterior symbol is not the first symbol of the said n/4DQPSK modulation 

in the first time interval (1 ), and 

the phase of the computed symbol, when the posterior symbol is the 

first symbol of the said 7d4DQPSK modulation, 

30 with the aim of computing a rr/4DQPSK modulation symbol. 

5 - Receiver for receiving a frarne according to claim 1, characterised 

in that it includes first and second demodulation means (42 and 50) for the 

demodulation of modulated data, according to the said first and second 

modulations respectively, and means (41 and 44) for placing in the initial 

35 phase values of the said second demodulation means (50), for a first symbol 
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of the second tlme interval (2), the phase of a last symbol received by the 

said first demodulation means (28) in the first time interval (1 ). 

6 - Receiver according to claim 5, characterised in that it includes 

gain control means. 

s 7 - Unit of a radio-communications system with the mobiles including 

an emitter according to c[aim 3. 

8 - Unit of a radio-communications system with the mobiles including 

a receiver according to claim 5. 
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Description 

[0001] This Invention relates to an instailation for 
transmitting modulated data and aural information and 
to a rncelver for responding to transmitted aural Infor
mation and modulated data, wt;ere ti1e information is la

bel!ed to represent aum.l information or moduiated data 

and. if moduiated data, to represent the characteristics 
of such moduiated data and whether ihe aural informa

tion has been transformed into digltai format and the 

modulated data has been processed. 
[0002] From US-A-4,805,208 a bii compression sys

tem fo1· a teiephone modem utilising differential phase 

shift modulation of a low-frequency tone carrier to trans
mit dibit or tribitvalues is known. Tile modem compres

sion system trlbit extracts the dibit orvaiues from digital 
sampies of the lone carrier· and transrnl1s assembled da-

1a bi1s in a cjata-strnam containing soiely the data bits 

encoded by the modem. Ai the receiving end, a modem 
decomp:-essor reconstructs the d;gitised samples of the 

tone carrier using the dibit or tribit values. 
[0003] US-A-4,876,696 discioses a transmission sys
tem ior transmitting modern signals. or rnuiti-frequency 

sigriais together with speech signals over the same dig

itai transmission line. The system includes a transmitter 

whiCl1 has a tirst coder that efficientiy encodes a speech 
s1gnai to produce a first coded output, a detector for de
tecting a multi-frequency signal or modem signai, a sec

or1d encoder which produces a second coded output 
from the multi-frequency signal or modem sirJnal, and a 
sclcc1or for sclcctinrJ either the first or second codc,j 

output in response to the output of the detector. The sys

tems also mcludes a receiver which has a separator tor 

separating the received signai Into the first and second 
coded outputs, a first decoder for decoding the first cod
ed output and a second decoder for decoding the sec

ond ccdmJ output 
[0004] GB-A-2,067,877 shows a digital telephone 

subscriber station in a digitai telecommunications net
work having analogue facsimile transmission device 

connected via a digital modem to a muitiplexer/demui-

1ipiexer for combining or separating transmitted or re

ceived subsidiary channe!s. One of 1he 1wo subsidiary 

channeis carries telephone signals and 1he other carries 
tacsimile transmission signals. 

[0005] There is an ever increasing use of transmis
sion iines forth,J transmission and reception of inicrrna

tion in various forms. Transmission !ines have been 

used to transmit aural infomiation (such as voice or mu
sic) for many years. Transmission lines have more re

cently been used to transmit and receive modulated da

ta such as modem data and facsimile images. 
[0006] With the proliferation of the different kir1ds ol 
information transmitted and received through the trans

miss,on lines, it has become progressively difficult to 

process this information. For instance, appamtus has 
had to be provided for communicating with tl1e informa
tion sources to determine the pa1ticular type of informa-

tion such as aural information onnodulatecl clata, which 

is being transmitted. This has interrupted the transmis
s on of information such as aurai information or modu

iated data through the transmission iines. 
s [0007] Another diiticuity wi1ich is progressively been 

encountered is that the communication to determine the 
type of information being transmitted has required that 

the differenttypes of informat;on (sL,ch as aural informa

tion and modulated data) be transmit 011 different iines. 

10 This has resulted in the dupl cation of charges for trans

mitting the different types of infom1ation between a 
transmittin[J location and a receivintJ location. 

[0008] it is the object of the invention to provide an 
instailation for transmitting moduiated data and aui-al in-

15 format:on and a receiver for responding to suci1 type of 

s gnals in which the aurai Information and modulated da

ta are transmlt1ed without any communication between 
thci transceivcir sys1em ancj ttw source of 1he aural in

formal on or the moduiated data to interrupt the trans-
20 mission of the aurai information or moduiated data. 

[0009] This object is attained by the features of claim 
1 and 9, r·espectiveiy. 
[001 O] By tt;is invention, an instaiiation is provided 
which overcomes (he inadequacies specified above. 

25 The transmitter process for the transmission of different 
types of information, such as aural information (voice or 
music), which may be made through a singie transmis

s on line. The receiver also determines, on a transparent 
basis, the particular type of information being transmit-

so ted through the line at any instant and provides !or a 

processing o1 this informa1ion in accordance with the 
type o1 information (aural information or modulated da

ta) being processed. The system in total is transparent, 

because it provides this determination transmission 
35 without interrupting the transmission of the information 

from the information sour·ces. 

[0011] in one mnbodiment of the inven1ion, aural in
formation (such as voice or music) and modulated data 

(such as the end of the new introductory portion of the 
40 specliication) as facsimile or moden1) information are 

converted at a transmitter from analog to digital form. 

The modulated data has an Individual one of a plurality 
of different baud rates. A controller separa1eiy identifies 

the digitized aural information and modulated data and, 
4.5 if modulated data, identifies the baud rate oi such mod

ulated data. The aural intormation is separately trans

formed (as by digitai signal processing). For modulated 
data, the inforrna1ion is separately processed !n accord

ance with the different baud rates. 
so [004 2] The individuai ones of encoded aural informa

tion and moduiated data are tl1en introduced to a com

mon i111e for packetizing. Tile beginning of each packet 
Is labelled to identify whether the packet contains aural 
information (such as music or voice) or modulated data 

55 (such as modem or facsirnile information) and: if modu

iated data, the particuiar baud rate ot such information. 
An individual code identifies the end of each packet The 
packetized informa1ion is then multiplexed in a common 
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bus with other packetize(J aural information and modu

lated data. 
[004 3] At a receiver connected to the common bus, 
the multiplexed information is separated into the differ
ent packets. The packetized iniormation representing 
indiv:dual ones of aural information (suer; as music or 
voice) and modulatecJ data (such as n;odem or facsimile 

information) is separated, in accordance with the packet 
labels, into aural and modulated data lines and, if rnod

ulated data, is introduced to an individual one of different 
modulators each operative at an individual one cf the 
different baud rates. The aural information is then trans

formed substantially to its original form at the transmitter 
and the facsimile information is separately processed in 
accoraance with its baud rate. 
[0014] In tl;e drawings: 

tion to the aural/modulated data mo(Jule 104. Although 

facsimile information is shown specifically in Figure 1, 
the data information may be any type of modulated data 
as shown at 11 O and 128 includingtacsimiie information, 

s moduiated synchronous data, modulated asynchronous 
data and modulated data fmrn iocal arna networks. Fur-

thernnore, a!though the sources 102, 110 and 128 are 
shown separately in Figure 1, it wi I be appreciated that 
aural ,nformation (such as voice or music) and modulat-

10 ed data (such as modem or facsimile) rnay be obtained 
from a single source introduced to the aural/modulated 
data module 104 over a cornrnon iine. 

10016] The aural/modulated data module 104 con
verts the analog information (such as voice, music, mo-

15 dem and facsimile) into a digital form schematically il
lustrated at 116. A packetizer 118 tl;en produces pack

ets 120 oithe digital information. The packets i 20'oi the 
digital information am imrocJuced to a multiplm-:er 12~! Figure 1 is a diai~ram schematically illustrating a 

system for processing information such as aural in
formation and modulated data and schematically ii- 20 

lustrating where the sub-systems ot this invention 

which also receives packets of information from other 
packetizers, (e.g. packetizer 124) as trorn other sources 
125 of data or alternatively from a digitized aural source. 

fit in such a system; 
Figure 2 is a block diagram scr;ematically illustrat 
ing the construction of an embodiment of a trans
mitter inciuded in the sub-system of this Invention 

for transmitting different types of information, such 
as aura! information and modulated data, through a 
comrnon transmission iine; 
Figure 3 is a block diagram schematically illustrat
ing in fu1iher detail the const,uction of equipment 
included in the embodiment of Figure 2 for process 
ir:g moduiated data; 
Figure 4 is a schematic view of a packet of informa
tion transmitted through the common transmission 
line by the sub-system shown in Figures 2 and 3; 
and 
Figure 5 is a block diagram schematically illustrat
ing the construction of an embodiment of a receiver 
which is included in the sub-system of this invention 
a,1d which is operative upon the signals passing 
through the common transmission line to recover 
the difierent types oi information such as aurai in
formation and modulated data such as facsimile. 

A modern 128 receives the iniorrnation frorn another 
source suet; as a personal computer 126 and introduces 
such information to the module i 04 for processing. It will 

25 be appreciated that the personal computer 126 is shown 

only schematically and that tl1e modern 128 may receive 
digital information from a number of different types of 
sources such as a data terminal, a data rnuitiplexer or 
a iocal area network. For example, the info1maticn in-

JO traduced to the modem 128 may be cjigitized aural in
format:on, demodulated facsimile information. synchro 
nous data, asynchronous data and data from local area 

ner.vorks. 
[OOH] In one embodiment of the invention, a trans-

35 mitter system generally indicated at 1 O (F'igure 2) is pro
v ded. The system includes a source 12 of a first type cf 
information such as voice or music and a source 14 of 
a second type of mformation such as facsimile or 1110·· 

dem. The information from the sources 12 and 14 is in-
40 troduced to a codec 16 which may be constructed in a 

manner weli known in the art. Although the sources 12 
and 14 are shown separately, it wiil be appreciated that 
information such as aurn.i information and modulated 

data may be obtained from a single source introduced 
[0015] Figure 1 is a block diagram schematicaliy illus- 4.5 to the codec 16 over a common line. 
trating a system for processing information such as au
ral information and modulated aata and schematically 
illustrating where 1he sub-systems of this invention fit in 

such a system. In the system srown in Figure i, aural 
information (such as voice or music) in analog form 
(schematically illustrated at 100) is rntroduced from a 
source of aural Information 102 (such as a telepr1one) 
to an auralfmodulated data module i 04 ir1cluded in the 
sub-system of this invention. Information on a sheet of 

paper 106 is processed into digital form (schematicaily 
illustrated at 108) as by a facsimile macl,me 11 O. A mo
dem 112 in the facsimile machine 1 i O converts the dig
ital information 108 to an analog form 114 for introduc-

[0018] The codec 16 converts anaiog inforrnation 
from the sources 12 and 14 to digital iniormation repre
sentative of such analog information. The digitized in

format on then passes through a switch 18 to a discrim-
so inator 20. it wrn be appreeiated that the analog i11forn1a

tion may first pass through the switch and then be con
verted to digital information without departing from the 
scope of the invention. 
10019] The discriminator 20 operates to identify differ-

s,; ent types of information such as aural information and 

modulated data. For example, one way of distinguishing 
between aural information such as voice and modulated 
data such as facsimile is on the bass of variations in the 

3 

DEF0000948 
IPR2020-00034 Page 01414



EP O 496 427 81 6 

frequency of the signals representing 1he aural informa-
tion For examp!e, voice informat,on has a variable fre
quency (such as between 300 heItz and 2000 hertz) de
pendent upon the pitch ot the spoken word. The pitch of 
a person's voice varies considerably even in the spoken 
word depending upon such factors as the speaker's 
emotians. On the other hand, facsimile information is 

provided at one of a pluraiity of constant baud rates. 
[0020] Signais pass from the discriminator 20 to the 
switch 18 (F'igure 2j to direct the switch to pass the sig
nals coming in to the switch either to a transformer 22 
of aural information orto demodulator equipmen124 de
pending upon whether the in-coming signals have a var
iable frequency or a constant frequency. The transform
er 22 transforms the aural signals (suer, as by digitai sig
nal processing) In a manner weli known in the art. 
[0021] Although the modulated data signals have a 
constant baud rate, H1is baud ratE, may be different for 

different types of modulators such as those used in fac
s,mile equipment For example, a first type ot modulator 
may provide binary bits at a rate of ninety six hundred 

lator 24 (shown in broken lines in Figure 2). As will be 

seen, the demoduia.tor 24 includes three (3) demodula
tors 26, 28 and 30. The demodulator 26 provides lac
smile signals at baud rates ot 2400 symbols/second 

s (but with alternative bit rates of 8600/sec. and 
7200/sec). The demodulator 28 alternatively provides 

facsimile signals at baud rates of 1600 symbols/sec. 
(4800 bits per second) and 1200 symbois/sec. (2400 
bits per·second). The demodulator 30 provides facsimiie 

10 s gnals at a baud rate of 300 symbols/sec. (with a bit 
rate of 300/sec.). Although the demodulators 26, 28 and 
30 are shown in Figure 3 as separa1e units, different de
moduiatorfunctions such as those performed by the de
modulators 26, 28 and 30 111ay be performed in a singie 

15 unit 

[0024] The discriminator 20 selectively activates indi
v dual ones of the demodulators 26, 28 and 30 in ac
cordance with 1he bancjwidth of tr1e da1a and the infer-

mation represented by !he encoding P2. For example, 
20 the demodulator 30 has a narrow bandw;dth. When the 

per second (9600/sec.) or at a baud rate of twenty !ow 
hundred (2400isec.), assuminii four (4) bits in each 
symbol. Alternatively, the first type of modulator may 
provide binary bits at a rate of seventy t,,vo hundred per 25 

secor,d (7200/sec.) or twenty four hundred baud 
(2400/sec), assumi11g three (3) bts per symbol. A sec-

discrlm in ator 20 detects a narrow ba11dwidti1. it activates 
only the demodulator 30. When the demodulator 26 is 
activated in accordancewilhthe encodin1~ (or preamble) 
P2. lhe discriminator 20 selects the baud mle cf 

2400/sec. on the basis of either 4 bits per baud or 3 bits 
per baud. When the demodulator 24 is activated in ac
corda1:ce with the encoding (or preamble) P2, the dis
criminator 20 selects between the baud rates of ond type ot modulator may provide binary bits at a rate 

of forty eight hundred per second (11800/sec.) or sixteen 
huncfred baud (1600/sec.) with three (3) bits per symbol. 
Allcrnative!y, the second modulator may provide binary 
bits at a rate of twenty four hundred per- second 
(2400/sec.) or tweive hundred baud (1200/sec.) w,th two 
(2) bits per symbol. A third type of moduiator may pro
vide bits at a rate of three hundred per second (300/sec.) 
or three hundred baud (300/sec.) with one (1) bit per 
symbol. 
[00:22] In add,t;on 1o determ;ning on the basis ot a con
stanttrequencythat the information is from, forexampie, 
tacsimile equipment, the discriminator 20 (Figure 2) de
termines the baud rate of tiie facsimile signais, partiy on 
the basis of bandwidth, to identify the pa1ticular type of 
modulator being used by the facsimile. For examp!e, 
s,nce the bandwidth oi the third modu!ator (300 binary 
bits/second) is relativeiy narrnw, the discri111inator is 
able to Identify data at 300 binary bitsisecond on the 
basis o! fr1is narrow bandwidth. The discriminator 20 is 
able to identify data at the other baud rates on 1he b;isis 

of encodings which are inciuded in such facsimiie data 

1600/sec. and 1200/sec. The ericoding (or preamble) 
30 P2 is well known in 1he art. 

10025] The demodulator ~!4 also provicics ano1hcr im 
portan, function. !t converts the 8 kilohertz sample rate 
of the codec to a sample rate whicr constitutes an inte
gI·aI multiple ot each of the baud rates from the demod-

35 ulators 26, 28 and 30. For example, the demodulator 26 

operates at a sample rate of 7.2 kilohertz; tr1e demodu
lator 28 operates at a sample rate cf 4.8 kilofiertz: and 

the demodulator 30 operates at a sample rate ot 2.4 kil--
ohertz. The sampling rate ot various types of demodu-

40 lators is between 2.4 and 7.2 kiiohertz. 

10026] The discriminator 20 Is ab e to provide the dis
crirninatior1 discussed above in a minimal period of time. 
For example. the discriminator 20 ,sable to provide this 
discrimination in a time no greater than one hundred 

4.5 (' 00) miiliseconds. lnthis way, the discrimina1or20 does 

net impede the transmission of information, wheti1er au-

and which identify the different ba~d rates. These en- so 
codings are known in the art as "P2" or period two, an 
alternating pattern. The discri111inator 20 then activates 

rai information er modulated data, between the lrans
mi1ter 1 O and the receiver 60 shown in Figure 5. Fur

thermore, the discrirrnnator 20, the transformer 22 of au
rai information and the demodulator 24 operate without 
interrupting the operat;on of the source 12 of aural in
fonnat on and the source 14 of modulated data. 

the demodulator 24 to provide signals at 1he proper rate. 
The demodulator 24 then processes the signals in ac
cordance with the identification frorn the discrirninator 55 

20. 
[00:23] Figure 3 illustrates in additional detail the rela
tionship between the discriminator 20 and the demodu-

4 

10027] The si;Jnals from ti1e 1rarislorrner 22 of aural 
information and the demodulator 24 pass througt; a 
s,Jmn-,er 32 (Figur-e 2) and a common line ~34 to a pack

etizer 36. The packetizer 36 corresponds to the pack
etizer 118 in Figure 1. The summer 34, the discriminator 
20, the transformer 22 of aw·al information, 1he demod-
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ulator 24 and the cmjec 16 may be considered to be 

inc!uded in the aurai/modulated data module 104 of Fig

ure 1 as indicated in broken !Ines :n Figure 2. 
[0028] The packetizer 36 converts the signals into 

time-spaced packets of informat on. The packetizing 01 
information is we!I known in the art A typical packet is 

generally indicated at 40 in Figure 4. As shown, a packet 

40 consists of a sequence of bytes each formed from a 

plurality of bits such as eight (8) bits. Each byte is shown 

schematically in f"igure 4 by a dif!e,·ent horizontal area. 

Bytes 40a, 40b and 40c am illustratively shown sdie

matical!y in Figure 4. The bits in each byte are passed 

sequentially by the packetizer 36 and each successive 

byte is then passed sequentia!ly. For exarnpie, the bits 

in byte 40a are passed sequentially tl1en the bits in byte 

40b and thereafter the bits in byte 40c. 

[0029] The beginning of each packet 40 of information 

is defined by a !ab,il 42 (shown schematically as a hc;r

izontal area in Figure 4)s The iabel 42 is provided wlth 

multiplexer 62 also pass through a line 65 to a depack

etizer (not shown) which depacketizes the packets from 

the packetizer 124 in Figure 1. 
[0032] The resu!ts of the label detection by the de

s packetizer 64 are introduced to a controller 66 which op

erates !O activate a transformer of aural information 68 

if the information in the pac~et 40 is aural information. 

The transformer 68 then transforms the information ;n 

the packet 40 (as by digital signa! processing). The con-

10 struction of the transformer 68 is we!I known in the art. 

If the information in the packet 40 is demodulated data, 

the controller 66 activates a modulator 70 which proc

esses the demodulated data. The modulator 70 pro

v des this processing by interpreting the modern type 
15 contained in the packet head and by then processing 

the demodulated data at the particular baud rate and bit 

rate in the packet 40 in accordance with such interpre

tation 

10033] The signals frorn the transformer 68 and the 
moduiator 70 are introduced to a sumrner 71 which in

troduces the signals to a common line 72. The signals 
then pass to a codec 74 which may be constructed in a 

conventional manner. The codec 74 converts the sig

nals from digital to analog form to obtain a recovery of 

a binary code to identify whether the information in the 20 

packet 40 is aural information or modulated data and, if 
modulated data, to identify the particular modulato, 

used and the particular one of1he alternatives in 1he par 
ticular modulator if the modulator has two (2) alterna

tives. The packet 40 has a code 43 at the end to identify 25 the orig1nai information at ihe transmitter 1 0 (Figure 2). 

the end of the packet. 

[0030] The packets ot information from the packetizer 

36 pass throug!1 a line 44 (F'igure 2) to a multiplexer 46 
corresponding to the multiplexer 122 in Figure 1. The 

multiplexer receives packets of slgnals through a line 48 

from another source of inforn;ation such as a source of 

data or of tr·ansformed aural information. The data may 

be demodulated facsimi!e, synchronous data, asyn

chronous data or data frorn a local area network. The 

multiplexer 46 sequentially passes signais to a trans

miss on line 50 on a time-sharing basis from the iines 

44 and 48. it will be appreciated that sii;nals from a 

number ol different information sources (whether aural 

information or modulated data) may be introduced in 

packets through lines (corresponding to the lines 44 and 

48) to the muitiplexer 46 for passage on a time-sharing 

basis through the transmission line 50. 

[0031] Figure 5 illustrates a system, generally indicat-

ed at 60. for receiving, decoding and restoring the infor

mation such as aural information (e.g. voice or music) 

and modu!ated data (e.g. facsimiie or modem). The sys

tem 60 receives the packets, inciuding the packets 40 

of information passing through the transmission line 50 

and includes a stage 62 for channeling the different 
packets ,10 to different routes corresponding to the iines 

44 and 48 in Figure 2. The stage 62 may be constructed 

in a conventional manner. The signals packetized by the 

packetizer 36 in Figure 2 pass from the de-rnulliplexe, 

62 throuiih a line 63 to a depacket zer 64 which detects 

The transformer aural information 68, the controller 65, 

the modulator 70, the summer 7i and the codec 74 may 

be included in tr1e auralimodulated data module 104 of 

Figure 1 as indicated in broken lines in Figure 5. 

30 [0034] The apparatus described above has certain 

1mpo11ant advantages. 11 cfotccts whether information 

being transmitted is aural 1nfo1·mation (such as voice or 

rnusic) or moduiated data (such as facsimile or modern) 

and, if modulated data, the particular baud and bit rate 
35 of the modulated data. The apparatus then separately 

transforms (as by digitai signal processing) the aural in

format,on ancJ separately processes the moduiated data 

;n accordance With the baud rate of the modulated data. 

The apparatus provides such detection and processing 
40 without interrupting the generation of the aural informa-

tion andio;· modulated data cy the sources for such in

format on. The apparatus isfwtheradvantageous in that 

it provides for1he transmission of the transformed aural 

information and the processed modulated data through 
4.5 a single transmission line. 

[0035] The apparatus constitutirg this invention is al-

so advantageous in that it converts the modulated data 

to ra1es constituting an integral multiple of the different 

baud rates. constituting an integral muitiple of the differ-

so ent baud rates. Another significant advantage of the ap

paratus constituting this invention is that it provides 

packets of the transmitted information and labels each 

packet to identify whether ,he packet contains trans-

the label 42 in the packet 40 (Figure 4) to identify wheth- 55 

er the information in the packet is aural information or 

modulated data and, if modulated data such as facsim-

formed aural information (such as voice or music) or 

processed modulated data (such as modem or lacsrn

ile) and, if processed modulated data. tl1e baud and bi-

nary bit rate of such processed modulated data. 

[0036] The receiver of this invention also has certain ile, to identity the baud rate. The signals from the de-

5 
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irnpor1:an1 advantages, For example, il receives 1he 
packetized information on the s ngle transmission iine 

and dentifies, from the label in eacl1 packet, whether 
the nfom1ation in the packet is d gitized aural informa-
tion or rnodulated data and 1 if modulated data. the par- 5 

ticular baud and bit rate of such modulated data, The 

apparatus 1s further advanta9eoL,s in sepa:·ately trans
forming (as by digital signai processing) the aurai infor
mation in accordance with such identification and in 

processing the demodulated data in accordance wit!1 10 

the baud and bit rate of such information. The apparatus 
is also advantageous in 1ha1 it restores the processed 

modulated data to its original form and the transformed 
aural infonnation to substantiaiiy its original form, 
[0037] Although this invention has been disclosed 15 

and illustrated with reference to particuiar embodi
ments, the principles involved are susceptible fer use in 
numerous otr1<ir ernbod1rnents wr11ch wil! be apparnnt to 

persons skilled in the art The invention is, therefore, to 
be iimited only as ;ndicated by the scope of the append- 20 

ed claims, 

Claims 
25 

1. An installation ior transmitting modulated data in
formation and aural information included in a signal 
introduced thereto, 
characterized by: 

30 

controller means (20) responsive to the rncdu 
lated data information and to the aura! informa-

tion tor identitying whether the introduced sig-
nal includes aural iniormation or modulated da-
ta information and, if modulated data informa- 35 

tion, the cr1aracteristics of such modulated data 
infmmation; 

first means (22) operativey coupled to the con
trolier means (20) tor transforming the aural in- 40 

formation: 

second means (24) operatively coupled to the 
controller means (20) for processing the mod
ulated data information in accor·dance with its 4.5 

characteristics; and 

packet1zer means (36) 

for packetizing individual ones of the trans- so 
formed aural information and the proc
essed modulated data information; and 

for labelling the resulting packetized infor
rT1ation to identify vvhether such packetized 55 

;nformation is aural information or modulat-
ed data information arid, if moduiated data 
information, the characteristics of such 

6 

moduiated data informal.ion. 

2. An installation as set forth in claim 1, wherein: 

the modulated data information is provided by 
a data source (14): 

the aurai information is provided by an aural in
formation source (12); and 

the controlier means (20) is responsive to the 
modulated data information and 1c the aural in

formation, without mtetTupting the operation of 
the data source (i4) tor providing the modulat
ed data information and ot1he aural information 
source (12) for providing the aural information, 

3. An instaila1icn as set forth in o aim 1 or 2, wr1ern1n 
the controiier means (20) is operative to identify the 
aural ;nformation by a vanable frequency and to 
identify the moduiated data information by one of a 
plurality oi constant frequencies and is operative to 
i,Jentify the charncteristics of the modulated data in
formation. 

4. An instaiiation as set forth in claim 1, further com
prising a common line (34,44,5D) for transmitting 
tl1e t,-ansformed aural information and tl1e proc
essed modulated data inforrnatior1, wherein: 

lhc pacl<ctizcr rncans (36) is connected lo a 
part (~i4) of the cornmon iine for receiving un

packetized and unlabelied transformed aural 
information and processed moduiated data in
formation: and 

U1e packetizm means (36) is connected to an
other part (44) of the common line for transmit,
ting packetized and labe!led individual ones of 
the transformed aurai information and the proc
essed modulated data information, 

5. An installation as set forth in claim 1, wherein: 

the packetizer means (36) includes first pack
etizer means (118) for producing time-spaced 
packets of the transformed aural information 
and Hie processed rncduia1ed data information, 

the installation further cornpnsing, 

second packetizer means (124) for produc
ir1g time-spaced packets of aural informa
tion or modulated data information provid
ed by another source (125); and 

rnuitiplexer means (122) operative to mul
tiplex between the time-spaced packets 
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from the firs1 packetizer means (118) and 

the second packetizer means (124). 

6. An installation as set forth n any of claims 1-5, 

wherein: s 

the modulated d;;ita infon:1;iiion inc!udes fac

simile information the facsimiie information 
having different b;;iud and bit rates; 

the controller means (20) is operative to identify 
the facsimile information and ihe different baud 

and bit rates of such facsimile information; and 

10 

ti1e packetizer means (36) is operative to label 15 

the facsimile information and the baud and bit 

rates of facsimile information. 

converted from an analogue form to a digital form 

before transmission to the receiver, 

the receiver turther col'T'pt•ising tilth means (74) for 

restoring the aural information and the modulated 

data information from the digital form to tl,e ana

logue form. 

9. A receiver as set forth ,n claim 8, wherein: 

the modulated data information includes fac

simiie information. the facsimile information 

havintJ differen1 baud and bit rates; 

the labeiling identifies the different baud and bit 

rates of tl1e facsimile information; and 

the fourth means (70) is responsive to ihe dil

ftlr0r1! baud and bit rat,is of ti10 facsimiic infor-

7. A receiver for receiving aura! information and mod- mation to recover the facsimiie information. 

u,ated data information transm,tted on a common 20 

line where the information is in packets, where tl1e 1 O. A receiver as set forth in claim 9, wherein: 

information is iabelied io indicate the preser1ce ol 

aurai information or moduiated data information 

and. if modulated data information, to indicate the 

presence of the characteristics of such modulated 25 

data information, and where the aural information 
has been transforrned and the modulated data in

formation has been processed, 

characterized by: 

first moans (64) for dcpackctizin[J 1ho received 
transformed aural information and the received 

processed moduiated data information: 

30 

second means (66) for detecting the labeiiing 35 

of tl,e depacketized information to identify 

whether 1he: depacketirnd information is aural 

information or modulated data information ;;ind, 

if modulated data information, the characteris

tics of such modulated datc1. inforrnation, 

third means (68) fo1· operating upon tr1e trans

formed aurni information to i-ecove:r the aural 

information before transformation; and 

fourth means (70) tor operating upon the proc

essed modulated data information to recover 

ti10 moduiated data information before 

processing, 

wherein the second means (66) activates the third 

means (68) and the fourth means (70), in accord

ance with the detection of the labeiling to obtain re

covery of the aura! informat:on and U1e modulated 

40 

4.5 

50 

data information, 55 

8. A receiver as set forth in ciaim 7, wherein the aural 

information and the modulated data information are 

7 

U1e aurai and the facs!rnile information are con

verted from an analo,iue form lo a di[J!tal from 

before transmission; and 

the fitth rneans (74) restores the recovered au

ral and facsimile information from the digital 

form to the analogue form. 

Patentansprikhe 

1. Einrichtung zum Obertragen von modulierten Da

teninformationen und Toninforrnationen, die in ei

nem in sie eingeleiteten Signal enthaiten sind, 

gekermzeichnet durch: 
e,ne Steuereinnchtung (20). die auf die moduiienen 

Dateni11formatio11en und die Toninformationen an

spricht und bestimmt, ob das eingeieitete Signc1.I 

Toninformationen oder modulierte Oateninfonnatio

ncn cnth,~it, und. irn Fai! van Oateninformat!onen, 

d,e Eigenschaften dieser rnoduiierten Dateninfor·· 

mationen bestimmt: 

eine erste Einrici1tung (22) die funktioneil mit 

der Steuereinriohtur;g (20) verbur1den ist, urn 

die Toninforma1ionen umzuwancjeln; 

eine zweite Einrichtung (24), die funktione!I mit 

der Steuereinrichtung (20) verbunden isl, um 

die modulierten Datenintormationen entspre

chend ihren Eigenscr:aften zu vernrbeiten; und 

eine Paketiereinrichtur;g (36), die 

einzelne der umgewande!ten Toninlorn1a

tionen und der verarbe,teten moduiierten 

Dateninformationen paketiert; und 

die entstehenden paket!erten lnfonnatio-
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nen etikettiert, urn anzugeben, ob es sich 

be! diesen paketierten lnformationen um 

Toninformationen oder moduiierte Daten

informationen handelt, und, im Fall von 

modulierten Dateninformationen. die Ei- s 
genschaften dieser rnodulierten Datenin

formaticnen anzugeben 

2. Einrichtung nach .l\nspruch 1, wobei: 

die modulierten Dateninformationen durci1 eine 

Da1enquelle (14) berei1ges1elltwerden; 

die Toninformationen durch eine Toninformati

onsquelle (12) bereitgestellt werden; und 

10 

15 

die Steuereinrichtung (20) aui die rnodulierten 

Datenin!ormm!oner; ur1d di(l Tor1inforrnationen 

ansp1·icht, ohne die Fun kt on der Datenquelle 

(14), die die modulierten Daternnformationen 20 

bereitstelit, und der Toninformationsquelle 

(12), die die Toninformationen bereitstelit, zu 

umerbrechen. 

'.t Einrichtung nach Anspruch 1 oder 2, wobei die 25 

Steuereinrichtung (20) die Tonintormationen an

hand einer veranderlichen Frequenz identifiziert 

und die modulierten Oateninfo,rnationen an hand ei-

ner Vielzahl konstanter Frequenzen idemifizierl und 

d,e Eigenschaf1en der modulierten Da1eninicrma- 30 

tionon idontifizic11. 

4. Einrichtung nach Anspruch 1, die des Weiteren eine 

gemeinsame Leitung (34, 44, 50) zum Senden der 
umgewandeiten Toninlormationen und der verar- 35 

beiteten modulierten Dateninformationen umfasst, 

wobei: 

die F)aketiereinrichtung (36) mit einem Teil (34) 

der gerneinsamen Leitung verbunden ist um 40 

n icl1t paketierte u nd n icht etikettierte umgewan

delte Toninforrnationen und verarbeitete modu

lierte Da1eninformationen zu empfangen; und 

die Paketiereinrichtung (36) mii einem anderen 4.5 

Tei I (44) der gemeinsarnen Leitung verbunden 

ist, um einzelne paketierte und etikettierte der 

umgewandel1en Toninformationen und derver

arbeiteten moduiierten Dateninformationen zu 
senden. so 

5. Einrichtung nach .l\nspruch 1, wobei: 

e!ne zweite Paketiereinrich1unrJ (124), die zeit

lich beabstandete Pakele von Toninformatio

nen oder modulierten Dateninformationen er

zeugt, die von einer anderen Queiie (125) be

reitgestellt werden: und 

eine Muitiplex!ereinrichtung (i22), die zwi .. 

schen den zeitlich beabstandeten r,aketen von 

der ersten r-1aketiereinrichtung (118) und der 

zweiten r-1 aketiereinnchtung (124) multipiexiert. 

6. Einrich1unfl nach einem der Ansprtiche 1 - 5, wobei: 

die moduiierten Dateninformationen Fax-lnfor

mationen enthaiten, wobei die Fax-informatio

nen unterschiediiche Baud- und Bit-Raten l1a

ben; 

die Steuere!nrichtung (20), die Fax-Informatio
n en und die unterschiedlichen Baud- und Bit

Raten dieser Fax-informationen identifiziert; 

und 

die Paketiereinrichtun[J (36), die Fax-inforrm, .. 

tionen sowie die Baud- ur,d E,it-Raten der Fax

lntormationen etikettiert. 

7. Empfanger zum Empfangen von Toninformaiionen 
ur1d rnodulierter; Dater1informatior1en, die auf einer 

gerneinsamen LeitunrJ ,gesendet werden, wobei die 

lnformationcn in Pakctcn vcr!,ogcn, und wobci die 

lnformat!onen etiketiie1i sind, um das Vcrhanden

sein von Toninformationen oder moduiie!ten Daten

informationen anzuzeigen, und im Fall von modu

lierten Dateninformationen, das Vorhandensein der 

Eigenschaften dieser moduiierter Oateninformaiio

nen anzuzeigen, und wobei d,e Toninformationen 

umgewandelt warden sind und die modulierten oa .. 

teninformationen verarbeitet warden sind, 

gek.ermzeichnet durch: 

eine erste Eimichtung (64), die die ernpfange

nen umgewandelten Toninforrna1ionen und die 

empfangenen verarbeiteten modulierten Da

teninformationen entpaketie1i; 

eine zweiie Einrichtur;g (66), die die Etikeltie

rung dm entpaketierten lnformationen erfasst, 

um zu bestimrnen, ob es sich bei den entpake

tie!ten !nformationen um Toninformaiionen 

oder moduiierte Datenin1ormationen handelt, 
und im Fali von rnodulierten Dateniniormatio-

d:e Paketiereimichtung (36) eine erste Paketiereir;- nen, die Eiger1schaften dieser rnodulie,ter1 Da-

richtur1g (11 Bj enthalt, die zeit!ich beabs1andete Pa- teninforma1ionen zu bestimrnen, 

kete der umgewande!ten Ton:nformationen und der 55 

verarbeiieten moduiie1ten Daternnformationen er- e1ne dritte Emrichtung (68), die auf die umge-

zeugt, wandelten Toninformationen einwirkt, um die 

wobei die Einrichtung des Weiieren umtasst: Toninformationen 11order Urnwandlung wieder-

8 
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zugewinmrn; un(J 

eine vie11e Einrichtung (70), die auf die verar
beiteten modulierten Dateninforrnationen ein

wirkt, um die moduiierten Dateninformationen s 
vor der Verarbeitung wiederzugewinnen, 

wobei die zweite Einricl1tung (66) die dritte Einrich

tung (68) und die vierte Eiicrichtung (70) entspre

chend der· E;fassung der Etikettierung aktivie;t, um 10 

de Wiedergewinnung der Toninformationen und 
der moduiierien Da1eninforrnationen auszufuhren. 

8. Ernptanger nach Anspruch 7 wobei die Ton,nfor

mationen und die moduliel1en Dateninformationen 15 

vor dem Senden zu dem Empfanger aus einer aria

logen Form in eine digitaie Form urngewandeit we r-

den 

der Empfanger des Welteren eine funf1e Einrich
tung (74) umfasst, die die -roninformat;onen und die 20 

moduiierten Dateninformat;onen aus der digitalen 

Form wieder in die analoge Forrn bring\. 

9. Ernpfiinger nach Anspruch 8, wobei: 

formations audio ou ,Jes donnees modulees et, 

si ce son! des donnees modulees, les caracte

ristiques de telles donnees modulees, 

u n premier moyen (22) raccorde de fa,;:on ope

rationneile au moyen controleur (20) pour 

transformer les informations audio, 

un seconrJ moyen (24) raccorde de fa:;:on ope·· 

rationneile au moyen controleur (20) pour trai

ler les donnees moduiees coniormement a 
leurs caracteristiques et 

un rnoyen assernbieur de paquets (36) 

pourmettre en paquets les informations in

dividualisees resultant des informations 

audio transformees et des donnees modu

lees traitees et 

pour {,tiqueter les informations assem

bl{ws resultantc;s pour lcjentificir side tc;l!cis 

informations assemblees sont des infor

mations audio ou des donnees modulees 

et, si ce sont des donnees modulees, ies 

caracteristiques de ieiles donnees modu-

1€:es. 

25 2. Systeme selon !a revendication 1 dans lequel: 

die modulie11en Dateninformationen Fax-lnfor

mationen enthaiten und die Fax-lnforrnationen 

unterschiediiche Baud- 1.;nd Bit-F'!aten haben; 

die Elike\tierung die Baud- und Bit-Raten der 30 

Fax-lnformatloncn anglbt und 

die vie11e Einrichtung (70) auf die unterschied

lichen Baud- und Bitraten der Fax-lnformatio-

nen anspricht, um die Fax-lnformationen wie- 35 

derzugewinnen. 

10. Ernptanger nach Anspruch 9, wobei: 

les donnees rnodulees son! tournies par une 

source de donnees (14), 

les informations audio sonl fournies par une 

source ctinformations audio (1~~) ct 

le moyen controieur (20) est sensible aux don

nees modulees et aux informations audio sans 

interrompre le tonctionnement de la source de 

donnees (14) fournissant les donnees modu

le;es et de; la source cJ'inforrnations audio (12) 

fournissant les informations audio. 

die Ton- und die Fax-lnformationen vor dem 40 3. Syste111e seion la revendication 1 ou la revendica-

Senden aus einer analogen Form in eine digi

tale Form umgewandelt werden; und 

die funfte Einrichtung (74) die wiedergewonne-

nen Ton- und Fax-informationen aus der dig,- 4.5 

talen Form wieder in die a,ialoge Form bringt. 

tion 2 dans iequei ie moyen controleur (20) fonction

ne pour identifier ies informations audio grace,~ une 

frequence variable e;t pour identifier !es donnees 

modulees grace a i'une de leurs multiples frequen

ces constantes et tonctionne pour identifier ies ca

racteristiques des donnees modulees. 

Revendications 

1. Systeme pour transmettre des donnees modulees 

et des informations audio contenues dans un signal 

introduit dans ie systeme, 

c:aracterise par : 

un moyen controleur (20) sensibie aux don

nees 111oduiees et aux informations audio pour 

identifier si le signai introduit co111prend des in-

4. Systerne selon la revendication 1, cornprenant en 

outrn une iigne commune (34, 44, 50) pour trans-

so n-:ettre les inforn1ations audio transforn1ees et ies 
donnees moduiees traitees, dans lequel: 

55 

le rnoyen assernbleur de paquets (36) est rac

corde a une partie (34) de la !lgne commune 

pour recevoir des informations audio transfor

mees et des donnees modulees traitees, non 

assemblees en paquets et non etiquetees et 
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le rnoyen assembleur de paquets (36) est rac

corde a une autre part,e (44) de la ligne com

mune pourtransmettre des informations indivi

dualisees assemblees en paquets et etique

tees a partir des informations audio transfer- s 
mees et des donnees modulees traitees. 

5. Systeme seion la revendicat;on 1, dans iequel . 

le moyen assembleur de paquets (36l com- 10 

prend un premier moyen assembleur de pa

quets (118) pour pmduire des paque1s espaces 

dans le temps fl partir des informations audio 
transformees et des donnees moduiees trai-

tees, 15 

le systerne comprnnant en outre 

un second moyen assembleur de paquels 
(124) pour produire des paquets espaces 20 

dans le temps a partir d'informations audio 

ou de donnees modu:ees fournies par une 

autre source ( 125) et 

un moyen multiplexeur (122) fonctionnant 25 

pour multiplexer entre !es paquets espaces 

dans le temps provenant du premier 

moyen assernbieur de paquets (118) et du 

second moyen assembleur de paquets 

ete traitees 

caracterise par : 

un premier moyen (64) pour desassembler ies 

informations audio transtormees regues et !es 

donnees modulees traitees regues, 

u n deuxien;e moyen (66) pour detect er l'etique-

tage des informations desassembiees pour 

identifier si les informations desassemblees 

sent des informations audio ou des donnees 

modulees et, si cesont des donnees moduiees, 

les carac1eristiques de te!les donnE\es modu

ltesl 
u n troisieme moyen (68) pour operer sur !es in

formations audio transtorrnees afin de retabiir 

les informations audio avant transformation et 

un quatrierne moyen (70) pour operer sur !es 

donnees rnodulees traitees afin de retabiir iEis 

donnees modulees avant 1raitemen1, 

dans lequel le deuxieme moyen (66) active ie troi

sierne moyen (68) et ie quatrieme moyen (70) con

forrnement a la detect!on de l'etiq uetage pour obte

mr la recuperat!on des informations audio et des 

donnees moduiees. 

8. Recepteur selon la revend:cation 7, dans iequel !es 

informations audio et les donnees modulees pas-

sent par· conversion d'ur1e fonne anaiogique a une 

(i24). 30 forme numerique avant 1rnnsrnission au recep1eur. 

6. Systeme seion i'une quelconque des revendica

tions 1 a 5 dans lequel : 

les donnees moduiees comprennent des si- 35 

le rcceptcur cornprenant en outrc un cinquibrnc 
moyen (74) pour retablir les i11forn-,at:ons audio et 

les donnees moduiees de la forme numerique a la 

forme anaiogique. 

gnaux de telecopie, ies s gnaux de teiecopie 9. Recepteur selon ia revendication 8, dans lequel : 

ayant diffetents debits en bauds e1 debits binai-

res, 

le moyen contr61eur (20) 1onctionne pour iden- 40 

t!iier les signaux de teiecopie ainsi que les dif

fetents debits en bauds et debits binaires de 

tels signaux de telecopie e1 

le moyen assembleur de paquets (36) tonction- 4.5 

ne pour etiqueter les signaux de telecopie ainsi 

que les debits en bauds et les debits binaires 

des signaux de t{,l{icopie. 

7. R9cepteur pour recevoir !es ir:forn1ations audio et so 
les donnees modulees transmises sur une ligne 

commune ou les informations sont en paquets, au 

les informations sont etiquetees pour indiquer la 

presence d'inforrnations audio ou de dcnnees mo

dul8es et1 si ce sont des donn8es n1odul8es: pour 55 

indiquer la presence des caracteristiques de telies 
donnees modulees, et ou les informations audio ant 

ete transfonnees et ou ies donnees modulees ont 

10 

les donnees modulees comprennent des si-· 

gnaux de teiecopie, les signaux de telecop,e 

ayant des debits en bauds et des debits binai

res differents, 

l'e1ique1age iden!ilie !es differents debits en 

bauds et debits b!naires des signaux de teleco

pie et 

le quatrieme moyer1 (70) est sensible aux diffe

ren!s d{ibi1s en bauds et 

deb!ts binaires des signaux de telecopie pour 

recuperer les signaux de teiecopie. 

10. Recepteur selon ia revendica1i::m 9, dans lequel : 

les informations audio et les sirJnaux de teleco

pie passent par conversion d'une forme analo

gique a une forme numerique avant transmis

sion et 
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le cinqu!eme moyen (74) retablit !es inforrna

t!ons audio et les signaux de telecopie recupe
res de la torme numerique a la forme analogi
que. 
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Description 

[0001] The present invention relates to a communica
tion system for transmission/recept:on of a digital signal 

between NTSC and HDTV receivers or displays is hard

ly concerned and data expansion capabliity needed for 
matching a future advanced mode is utterly disregard
ed. 

through modulation oi lts ca1-rierwave and demoduiation 5 [001 OJ Such a common terrestrial HDTV system ot-
of tt;e modulated signai. fers an HDTV service on conventional 16 or 32 QAl\t1 

[0002] Di[Jitai communication systems have been S:[Jnals without any modification. In any analogue TV 
used in vanous fields Particulariy, digitai video signal brnadcast service. there are developed a lot of signal 
transmission techniques have been improved remarka
bly. 
[0003] Among them is a digital TV signal transmission 
method. So far, such digital TV signal transmission sys
tem are in particular use for e.g. transmission between 
TV stations. They wiii soon be utilized forierrestrial and/ 
or satellite broadcast service in every couniry of the 
world 
[0004] The TV broadcast systems including HDTV, 
PCM music, FAX, and o1her information s,irvicE: are now 

attenuating or shadow regions w:thin its serv'ice area 
10 due to structural obstacles, geograp!1ical inconvenienc

es, or signai interference from a neighbor station. When 
ihe TV si[Jnai is an analo,;ue form, it can be intercep1ed 

more or less at such signai attenuat ng regions although 
its reproduced picture is low in quality. ii TV signal is a 

15 digital form, it can rareiy be reproduced at an acceptabie 
ievel witl•1in tl·1e regions. This disadvantage is critically 

hostiie to the development ol any digital TV system" 
[0011] ThE, articlE: "Multi resolution Source ancj Ct1an-

demanded to increase desired data in quantity and qual
itylorsatisfying millions of sophisticated viewers. in par- 20 

ticuiar, the data hasio be increased in a given bandwidth 

nei Coding for Digital Broadcast ol HDTV" G K.M.Uz et 
al from Signal Processing of HDTV,ili edited HYasude 
etal 1992 Eisevier, discloses a 2 resolution HDTV signal 

of frequency allocated for TV broadcasi service. Theda
ta to be transmitted is always abundant and provided as 
rn uch as handied with up--to--dale tedm iq ues of the time. 
It is ideal io modify or change the existing signal irans- 25 

miss on system corresponding to an increase in the data 
amount with time. 
[0005] However, the TV broadcast service is a pub!ic 
business and cannot go furtr1er without considering the 
interests and benefits of viewers" It is essen1iai to have 30 

moduiateci using a 64-QAM sche1,1e. 

[0012] EPA0,485, 108 discloses a modulation 
scheme using ccmsieliation mapping to provide differing 
ievels of error protection to the most important data el

ements. 
[0013] EF'-A-0,485, 105 discloses a scheme for cod
ing HDTV signals in which tile television signal is divided 
into two data streams which are then mapped so as 10 

provide different amounts of error protection. 
[0044] EPAO 448 492 discloses a device for the 
transrr:lsslon of digital data with at least two levels of 

protection and corresponding reception device. The 
transmission system using COFDM (Coding orthogonal 

any new service apprcciab!e With existing TV receivers 
and displays. More particularly, tile compatibility of a 
system is much desired for providing botl1 oid and new 
services simuitaneousiy or one new se!vice which can 
be intercepted by either of the existing and advanced 
receivers. 

35 Frequency Division Muitiplex) techniques. 

[0006] it is unders1ood 1hat any new digital TV broad
cast system to be introduced has to be arranged for data 

[0015] The present invention provides an OFDM (0,
thoiional Frequency Division Multiplex) receiver as de
fined ;n the appended ciaim. 

extension in order to respond to future demands and 
technclogicai advantages and alsc, for compatible ac- 40 

tion to allow the existing receivers to receive transmis-

[0016] The present invention can thereby provide a 
communication system arranged for compatible use for 
both the existing NTSC and introducing HDTV broad-

sions. 
[0007'] The expansion capabi!ity ancJ compatible per
formance of prior art digital TV system will be explained. 
[0008] A digi1:,.i satellite TV system is known in which 
f\JTSC TV signals compressed to an about 6 Mbps are 
multiplexed by time division modu ation oi 4 PSK and 
transrnii1ed on 4 to 20 channels while HDTV signais are 

carried on a singie channel, A.nother digital HDTV sys-

cast services, particularly via satellite and aiso, for min
imizing signal attenuating or shadow regions of its serv-· 

ice area on the grounds. 
4.5 [0017] A com mun :cation system incorporating an em

bodiment of the present invention intentionally varies 
s:gnal points, which used lo be disposed at uniform in
iervais, io perform the signal transrn!ssion/recept!on. 

tern is provided in which HDTV video data compressed so 
to as small as 15 Mbps are transmitted on a 16 or 32 

For examp!e, if appiied to a QAM signal, the communi
cation system comprises t,,vo major sections: a transmit
ter having a signal input circuit, a modulator circu;t for 

QAM signal through ground stations. 
[0009] Such a known satellite system permits HDTV 
signa!s to be can·ied on one channel by a convemional 

manner, ihus occupying a band of frequencies equiva
lent to same channels of NTSC signals. This causes the 
corresponding NTSC channels to be unavaiiabie during 
transmission of the HDTV signal. Aiso, the compatibility 

producing m numbers of signal po iris, in a signal vector 
field thmugh.modulatio;i oi a plurality of out-of-phase 
carrier waves us!ng an input signai supplied from the 

55 input circuit: and a transmitter circuit for transmittinrJ a 

resu itant modulated signal; and a receiver having an in
put circuit for receiving the modulated signal, a demod
ulator circuit for demodulating one-bit signai points ot a 

2 
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QA~A ca1-rier wave, and an output circu!t. 

[0018] In operation, the input signal containing a first 

data stream of n vaiues and a second data stream is fed 

s:gr;al points of a QAM carrier wave, and an output cir

ccJit, in which the main procedure includes d!viding the 

p signai points into n signal point groups, demodulating 

to the modulator circuit of the transmitter where a rnod- the first data strearn of which n values are assigned to 

if1ed rn-bit OAM earner wave is produced representing s ti1e n signai point groups respectively, and demodulating 

m signal points in a vector field. Tr1e m signal points are 

div,ded into n signal point groups to wh!ch the n values 

of tl,e first data stream are assigned respectively. Aiso, 

data of the second data stream are assigned to rnln sig

nal points or sub groups of each signal point group. 

Then, a resultant transmission signal is transmitted from 

the transmitter circuit. Similarly, a third data stream can 

be propagated. 

[0019] At the p-bit demoduiatorcircuit, p>m, of the re

ceiver, the first data stream ot the transmission signal is 
ti1·st demodulated through dividing p signal points in a 

signal space diagram into n signal point groups. Then, 

1he sE,cond data stream is dE,modulatmj through assiiin

ing pin values to pin signal points of each corresponding 
s,gna! point group tor reconstrnction of both the first and 

secm,d data streams. If the receiver is at F'=n, then sig

nal point groups are reclaimed and assigned the n vai

ues for dernodularion and reconstruction of the first data 

stream. 

[0020] Upon mceiving the same transmission signal 

trom the transmitter, a receiver equipped with a large 

sized antenna and capable of large-data modulation can 

reproduce botl1 the first and second data streams. A re

ceiver equipped with a small sized antenna and capable 

of small-data modulation can reproduce the firs1 data 

stmam only ,'\ccordingly, the compatibi!ity of the signal 

transmission system will be ensured. When the first data 

stream is an NTSC TV signal or low trequency band 

component of an HDTV signal and the second data 

stream is a high frequency band component of the 

HDTV signal, tl1e smaii-data modulation receiver can re

construct the NTSC TV signa! and the large-data mod

ulation receiver can reconstruct the HDTV signal. As un

derstood, a digital NTSC/HDTV simultaneously broad-

the second data stream of wl1ich p/n values are as

S:[Jned to pin signai points of each signal point group 

respectively. For example, a transmitter 1 produces a 

modified rn-bit QAM signal of which first, second, and 

10 ti1ird data streams, each carrying n values, are assigned 

to relevant signai point groups with a moduiator 4. The 

s ;inal can be intercepted and reproduced the first data 

stream only by a f!rst receiver 23, both the first and sec

ond data streams by a second receiver 33, and all the 
15 first, second, and third streams by a tl1ird receiver 43. 

[0022] Mere particulariy, a receiver capable of de

modulation of n-bit data can reproduce n bits from a rnul

tiplE,-bit modulatecj carri0r wave carrying an rn-bit data 

where m>n, thus aiiowing the communicat!on system to 
20 have compatibility and capability of future extension. Al

so, a multi-level signal transmission will be possible by 

si1i!ting the signal points of QAM so that a nearest signal 

point to the origin poim of I-axis and Q axis coordinates 

is spaced nf frorn the oriqin where f is the distance of 

25 the nearest point from each axis and n is more than 1. 

[0023] Accordingly, a compatibie digital satellite 
brnadcast service for both the NTSC and HDTV sys

tems will be feasibie when the first data stream carries 

an i~TSC signai and the second data stream ca1-ries a 

30 difference signal between NTSC and HDTV. Hence, the 

capatlil!ty of corresponding to an increase in tho data 
amount to be transmitted will be ensured, Also, at the 

ground, its service area will be increased while signal 

attenuating areas are decreased. 
35 [0024] The present invention will be fu1ther described 

ii ere in after with reference to the following description of 

e:,mrnplary ernbocJ!rnents ancJ the accompanying draw

ings, in which: 

cast service will be feasible using the compatibility of the 40 

signal transmission system of the present invention. 

Fig. 1 is a schemRtic view of the er.tire armr.gemeni 

of a signai transmission system showing a lirst em

bodirnerrt of the present invention; [00:21] More specifically, the communication system 

of the prnsen! !nvent!on comprises: a transmitter having 

a signal input circuit, a modulator circuit for producing 
m signal points, in a signai vector field li1rough modula- 4.5 

tion of a piuralit'} at out-cf-pl1ase carrier waves using an 

input signal supplied 1rom the input, and a transmitter 

circuit for transmitting a resultant moduiated signal, in 

which the main procedure includes receiv!ng an input 

signal containing a first data strean1 of 11 values and a so 
second data stream, dividing the m signal points of the 

signai into n signai point groups, assigning then values 

of the first data stream lo the n signal point groups re

spectively, assigning data of tile second data stream to 

the signal points of each signal point group respectiveiy1 55 

and transmitting the resultant modulated signai; and a 

receiver having an input circuit for receiving the modu

lated signal, a demodulator circuit for demodulating p 

3 

F!g. 2 is a biock d!agram of a transmitter of the first 

embodiment; 

Fig. 3 is a vector diagram s!1owing a transmission 

signal of the first embodiment; 
Fig. 4 is a vector diagram s1-1owing a transmission 

signal of the first embocJirnent: 

Fig. ti is a view showing an ass!gnment of binary 

codes to s!gnal points according to the first embod

iment; 

Fig. 6 is a view sl1owing an assignment of binary 

codes to signai point groups according to the first 

embodiment; 

F!9. 7 is a v!ew showing an assignment of binary 

codes to signal points in each s gnal point group ac

cording to the first embodiment; 

Fig. 8 is a view showing another assignment of bi-
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nary codes ta signal pain1 groups and their signal 

paints according to the first embodrnent; 

Fig. 9 is a view showing threshold values of tl,e sig

nal point groups according to the first ernbodiment; 

F"ig. 1 o is a vector diagram 01 a modified 16 QAM s 
signai of the first embodiment; 

Fig. 11 is a [Jraphic diagram showing the reiation 

between antenna radius r2 and transmission energy 

ratio n according to the first embodiment; 

F"ig. 12 is a view showing ti1e s gnal points of a mod- 10 

ified 64 QMl/1 signal of ti1e first embodiment: 

Fig. 13 is a graphic diagram showin;J the reiation 

between antenna radius r3 and transmission energy 

ratio n according to the first embodiment; 

Fig. 14 is a vector diagram showing signal point 15 

groups and their signal points oi the modified 64 
QAM signal of 1he first embodiment; 

Fig. 15 is an explanatory view showing H;e rnlation 

between A1 and A2 of the modified 64 QAM signal 

of the first embodiment; 20 

Fig. 16 is a graph diagram showing the relation be

tween antenna radius r2, r3 and transmission ener-

gy ratio n16 , n64 respectively according to the iirst 

embodiment; 

Fig. 17 is a b!ock diagram oi a. digita! transmitter of 25 

the first embodiment: 

Fig. 18 is a signal space diagram of a 4 r-1SK mod

u ated signal of the first embodirnent: 

Fig. 19 is a block diagram oi a first receiver oi the 
first embodiment; 30 

Fig. 20 is a signal space diarJrarn of a 4 PSK mod 

u ated sir;nal of the first embodiment: 

Fig. 2i is a biock diagram of a second receiver of 

the tirst embodiment; 
Fig. 22 is a vector diagram of a modified 16 QAM 35 

signai of the first embodiment: 

Fig 23 is a veic1or diawarn of a modifiE,d 64 QAM 

signai of tl1e first embodiment; 

Fig. 24 is a ilow cha11 showing an action of the first 
ernbodiment; 40 

Figs. 25(a) and 25(b) are vector diagrams showing 

an 8 and a 16 QM.A signal ol the first ernbodirnent 

respectively; 

Fig 26 is a block diagram of a third receiver of !he 
first embodiment; 4.5 

Fig. 27 is a view showing sig,1ai points of the mod-

ified 64 Q.<\M signal of the first embodiment: 

Fig. 28 is a flow ct;;irt showing another action of the 

first embodiment; 
Fig. 29 is a schematic view of the entire arrange- so 
ment of a signal transmission system showing a 

third embodiment of the present invention; 
Fig. 30 is a biock diagram of a first video encode, 

of the third embodiment; 

Fig. ~li is a biack diagram of a first video decoder 5.5 

of the third embodiment; 

Fig. 32 is a block diagram of a second video decod

er of the third embodiment: 

4 

Fig. 3'.3 is a block diagram of a third video decoder 

of the third embodiment; 

Fig. 34 is an expianator; view showing a time mul

tiplexing of D1, D2, and D3 s,gnais according io the 

third embodiment; 
Fig. 35 is an explanatory view s,1owing another time 

n-,ultipiexinrJ of the D1, 0 2, and D3 signals according 

to the third embodiment; 

Fig. 36 is an expianatory view showing a further 

time rnultipiexing of tl,e D 1, D2, and D:1 signals ac

cording to the tl,ird embodiment; 

Fitl 37 is a scherrrntic view of the en1ire arrange

ment ol a signa! transmission system showing a 
tourth embodiment of the present invention; 

Fig. 38 is a vector diagram ol a modified 16 QAM 

signal oi the third embodiment 

Fig. 39 is ;i vector diagram of the modified 16 QAM 

sitJnal oi th,i third embodiment 

Fig. 40 is a vector diagram oi a modified 64 QAM 

signal of the third embodiment 

Fig. 41 is a diagram of assignment of data compo

nents on a time base according to the third embod

iment; 

Fig. 42 is a diagram of assignment of data compo-

nents on a time base in TDMA action according to 

the third embodiment; 

Fig. 43 is a biock diagrarn of a carrier reproducing 

circuit of the third embodiment 

Fig. 44 is a diagram showing tr1e principie of carrier 

wave reproduction accordinrJ to the third embodi-

mcnt; 
Fig. 4~i is a block diawam of a carrier reproducinrJ 

circuit tor reverse modulation of the third embodi

ment; 

Fig. 46 is a diagram showing an assignment of sig

nal points of the 16 QAM signal of the tr1ird embod

iment; 

Fig. 47 is a diagram showing an ass;gnment of sig-

nal points ot the 64 QAM signal of tl1e third embod
irnent; 

Fig. 48 is a biock diagram of a carrier reproducing 

circuit for 16x multiplication of the third embodi

ment; 
Fig. 49 is an exp!anatori1 view showing a time mul

tiplexing of Dv1, DH1, Dv2, DH2• Dv3, and DH3 sig
nals according to the third embodiment; 

Fig. 50 is an explanatory view showing a TDMA time 

mul1ipiexing of Dv1, DHt• Dv2 , D112 , Dv3, and DH3 
signals according to the third embodiment: 

Fig. 51 is an explanatory view showing anotherTD

MA t;me mu itiplexing of the Dv1, DH1, Dv2, DH2, Dv3, 
and DH3 signais according to tlie third embodimeni; 

Fig. 52 is a diagram showing a signai interference 

region in a known transmissiori method according 

ta the fourth embodiment 

Fig. 53 is a diagram showing s;gnal interierence re

gions in a muiti-level signal transmission metl1od 

according to ihe fourth embodiment: 
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Fig 54 is a cJiagram showing signai attenua1ing re

g ons in the known transmission rnethod according 

to the fourth embodiment; 

Fig. 55 is a diagram showing signai attenuating re-

g ons in the muit!-level signal transmission method s 
according to the founh embodiment: 

Fig. 56 is a diagram showing a signai interference 

region between iwo digitai TV stations according to 

the fourth embodiment: 

r:ig. 57 is a diagram showing an assignment of sig- 10 

nal points of a modified 4 ASK signal of the fifth em

bodiment: 

Fig 58 is a diagram showing another assignment 

oi signal points of the modified 4 ASK signai of the 

fifth ernbod!ment; 15 

Figs. 59(a) and 59(b) are diagrams showing assign

ment of signal points of 1he modified 4 ASK signal 

of the fifth ,imbodimm1t; 

Fig. 60 is a diagram showing another assignment 
of signal points of the modified 4 .ASK signai of the 20 

fifth embodiment wl1en the C/N rate is low; 
Fig. 61 is a biockdiagram of a transmitter of the fifth 

embodiment; 

Figs. 62(a) and 62(b) are diagrams showin!J fre

q~ency distribution profiles of an ASK modulated 25 

signai of tl1e fifth embodiment; 

Fig. 63 is a block diagram of a receiver of the fifth 

embodiment; 
Fig. 64 is a biock diagram of a video signal trans-

mitter of the fifth embodiment: 30 

Fig. 65 is a block diagram of a TV receiver of the 

fifth embodiment; 

Fig. 66 is a biock diagram of another TV receiver of 

the fifth embodiment; 
Fig. 67 is a biock diagram of a satellite-to-ground 35 

,v receiver of t!ie fi1t!1 embodiment: 

Fig 68 is a diawam showir11J an assi!Jnrnent of sig

nal points of an 8 ASK signal of the fifth embodi· 

ment; 
Fig. 69 is a biock diagram of a video encoder of the 40 

fifth embodiment; 

Fig. 70 is a biock diagram of a video encoder of the 

fifth embodiment containing one divider circuit; 

Fig 71 is a biock diagram of a video decoder of the 
fifth embodiment; 4.5 

Fig. 72 is a biock diagram of a video decoder of the 

fifth embodiment containing one mixer circuit; 

Fig. 73 is a diagram showing a time assignment ol 

data components of a transmission signal accord-

ing to the fifth embodiment; so 
Fig. 74(a) is a block diagram of a video decoder ot 

the fifth embodiment: 

Fig. 74(b) is a diagram showirig another time as

signment ol data components of the transmission 

signa! according to the fifth embodin--1ent; 55 

Fig. 75 is a diagram showing a time assignment ot 

data components of a transmission signai accord-

ing to the fifth embodiment; 

Fig. 76 is a diagram showing a time assignment of 

data components of a transmission signal accord

ing to the fifth embodiment; 

Fig. 77 is a diagram showing a time assignment of 

data components of a transmission signal accord

ing to the fifth embodimem; 

Fi(J. 78 is a block diagram of a v,deo decoder of the 

fifth embodiment; 

Fig. 79 is a diagram showing a time assignment of 

data components of a three-ievel transmission sig

nal according to the fifth embodiment; 

Fit) 80 is a block diatiram of ano1hervideo decoder 

of the fifth embodiment: 

Fig. 81 is a diagram showing a time assignment of 

data componenis of a transmission signal accord

ing to the fifth embodiment; 

Fig. 82 is a block diagram of a video decoder for 0 1 
siiJnal oi th,i fiftt, emt)i)dim,int; 

Fig. 83 is a graphic diagram showing the relation 

betvveen trequency and time of a frequency modu

lated signal according to the fifth embodiment; 

Fig. 84 is a block diagram of a r01agnetic recordipiay

back apparatus of the fifth embodiment: 

Fifl- 85 is a graphic diagram showing the relation 

betvveen cm and level according to the second em

bodiment; 

Fig. 86 is a graphic diagram showing the relation 

between CiN and transmission distance according 

to the second embodiment; 
Fig. 87 is a block diawam of a transmission of the 

second embodiment; 
Fig. 88 is a block diagram of a receiver of the second 

embodiment; 

Fig. 89 is a graphic diagram showing the relation 

between C/N and error rate according to the second 

embodiment: 

Fig. 90 is a diagram showings iinal a1tenuatinfl re

gions in the three--level transmission of the fifth em·· 

bodiment: 

Fig. 91 is a diagram showing signal attenuating re

gions in the four-ievei tn:1nsmission of a sixH1 em

bodirnerrt: 

Fig. 92 is a diagram showing the four-level trans-

mission of the sixth embodiment; 

Fig. 93 is a block diagram of a divider of the sixth 

embodiment; 

Fig. 94 is a block diagram of " mixer of the sixth 

embocJirnent; 

Fig. 95 is a diagram showing another four-level 

transmission of the sixih embodiment; 

Fig. 96 is a View of signal propagation of a known 

digital TV broadcast system: 

Fig. 97 is p, view of signal propagation of a digital 

TV broadcast system according to the sixth embod

iment; 

Fig. 98 is a diagram showing a four-level transmis

sion of the sixth embodiment; 

Fig. 99 is a vector diagram of a 16 Sf-1QAM signal 
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of the 1hird embodiment; 

Fig. 1 DO is a vector diagram of a 32 SRQAM signal 

of the third embodiment; 

Fig. 101 is a graphic diagram showing the reiation 

between C/~J and error rate according to the third s 
embodiment; 

Fig. 102 is a graphic diagram showing the reiation 

between C/N and error rate accord;ng to the third 

ernbodiment; 

r:ig. 103 is a graphic diagram showing tl1e reiation 10 

between shift distance n and C/N needed for trans

mission accordinfJ 10 the third embodiment; 

Fig 104 is a graphic diagram showing the re!ation 
between sl1ift distance n and C/N needed for trans-

mission according to the third embodiment; 15 

Fig. 105 is a graphic diagram showing the reiation 

between signal level and distance from a transmit-

t,ir antenna in terrestria! broadcast servic:,i accord-

ing to the third embodiment; 
Fig. 1 06 is a diagram showing a service area of the 20 

32 SRQAM signal of ti1e third embodiment; 

Fig. 1 07 is a diagram showing a service area of the 

32 SRQAM signal of the third embodiment; 

Fig. 1 08 is a diagram shewing a frequency distribu-

tion profiie of a TV signa! of the third embodiment; 25 

Fig. 109 is a diagram showing a time assignment of 

the TV signal of the third embodiment; 

Fig. 11 o is a diagram showing a principle of C-COM 
of ttie third embodiment; 
Fig. 111 is a view showing an assignmen1 of cedes 30 

according 10 the thi1·d embodiment; 

Fig 112 is a view showing an assignment of an ex

tended 36 C!AM according to the third embodiment: 

Fig. 113 is a view showing a frequency assignment 
of a moduiation signai accordi,1g to the fifth em bod- 35 

iment; 

Fig 114 is a block diagram showing a ma;inetic re
cording/piayback apparatus according to the titth 

embodiment; 
Fig. 115 is a block diagrnm showing a transmitter/ 40 

receiver of a portable telephone according to the 

e ghth embodiment; 

Fig. 1 m is a block diagram showing base stations 

according to the eighth embodiment; 
Fig. 117 is a view illustrating communication capac- 4.5 

ities and traffic distribution of a conventional sys-

tem, 

Fig. 118 is a view illustrnting comrmrnication capac

ities and traffic distribution according to the eighth 

en1bodin1ent; so 
Fig. 119(a) is a diagram showing a time slot ass;gn

ment of a conventionai system; 

Fig. 119(b) is a diagram showing a time slot assign

ment according to the eigt!!h embodiment; 

Fig. 120(a) is a diagram shovvir:rJ a time slot assign- 55 

ment of a conventionai TOMA system; 

Fig. 120(b) is a diagram showing a time slot assign

ment according to a TOMA system otthe eighth em-

6 

bodirnent: 

Fig. 121 is a block diagram showing a one-level 

transmitter/receiver according to the eigl,th embod

iment; 

Fig. 122 is a biock diagram showing a two-level 

transmitte;/receiver according 10 Hie eigt;th embod

iment; 

Fig. 123 is a biock diagram showing an OFDM type 

transmitter/receiver according ;o the ninth embodi

ment; 
Fig. 124 is a view iiiustrating a p,-inciple of the OFDM 
system according to 1he ninth embodiment; 

Fig. 125(a) is a view showing a frequency assign

ment of a moduiation signal of a conventionai sys

tem: 

Fig. 125(b) is a view showing a frequency assign

ment oi a modulation signal according 10 the ninth 

emt;odirrnrnt; 

Fig. 126(a) is a view showing a frequency assign
ment ot a transm;ss;on signai of the ninth embodi

ment; 

Fig. 126(b) is a view showing a frequency assign

ment of a receiving signai according to the ninth em

bodiment; 

Fig. 127 is a block diagram showing a transmitter/ 

receiver according to the ninth embodiment; 

Fig. 128 is a biock diagram showing a Treiiis encod

er according to the fifth embodiment; 

Fig. 129 is a view showing a time assignment of ef

fective symboi periods and guard inten1ais accord

ing 10 the ninth embodiment; 

Fig. 130 is a graphic diawam showinrJ a relation be

tween C/N rate and error rate according to the n;nth 

embodiment; 

Fig. 131 is a block diagram showing a magnetic re

cordingfpiayback apparatus according to the fifth 

embodiment; 

F;g. 132 is a v;ew showing a record;ng format of 

track on the magnetic tape and a traveiiing of a 

head; 

Fig. 133 is a block diagram showing a transmitter/ 

receiver according to the third embodiment; 

Fig. 134 is a diagram showing a frequency assign-

men! of a conventional broadcasting; 

Fig. 135 is a diagram showing a reiation between 

service area and picturn quaiity in a three-level sig

nal transmission system according to the third em

bodiment; 

Fig. 136 is a diagram show;ng a frequency assign

ment in case the multi-!evei signal transmission sys

tem accord;ng to the third embodiment is combined 

with an FDM: 

Fig. 137 is a block diagram showing a transmitter/ 

receiver according to the third embodiment, in 

which Trel!is encoding is adopted; and 

Fig. 138 is a block diagram showing a transmitter/ 

receiver according to the ninth embodiment, in 

which a part ot iow frequency band signal is trans-
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milled by OFDM. 

DETAILED DESCRl~)TION OF THE PREFERRED 
EMBODIMENTS 

Embodiment 1 

[0025] One embod;ment of the present invention w;il 
be described referring to the relevant drawings. 
[0026] Fig. 1 shows tl1e entire arrangement of a signal 
transmission system according to the present invention. 
A 1ransmitter 1 comprises an inpt;t unit 2, a dividercircui1 

3, a modulator 4, and a transmitter unit 5. In action, each 
input multiplex signal is divided by the divider circuit 3 
into three groups, a first data stream 01, a second data 
stream 02, a third data str·eam D3, which are then mod

ulated by the modulator 4 before transmitted from the 
1ransmitt€lr unit 5. The modulated signal is sent up from 

an antenna! 6 through an uplink 7 to a satellite 1 O where 
it is intercepted by an uplink antenna 11 and amplified 
by a transponde!· 12 before transmitted from a downlink 
antenna 13 towards the ground. 
{0027] The t,ansrnission si;inal is then sent down 
throuiih three downlinks 21, 32, and 41 to a first 23, a 

second 33, and a third receiver 43 respectively. In the 
ti!·st receiver 23, the signal intercepted by an antenna 
22 is fed through an input unit 2.1 to a demodulator 25 
where its first data stream only is demoduiated, while 
the second and third data strearns are not recovered, 
before transmitted further from an output unit 26. 
[0028] Sirni!ariy, 1he second rccoiver ~:l3 allows the 
first and second data streams of the signal intercep1ed 

by an antenna 32 and fed from an input unit 34 to be 
demodulated by a demodulator 35 and then, summed 
by a summer 37 to a single data stream which is then 
transmitted furtr1er irom an output unit 36. 
{0029] The third rnceiver 43 aliows ail the first, sec-
ond. and thi1·d data streams of the signal intercepted by 

[0031] !n service, the NTSC TV si~nai is in1ercepted 
by a receiver accompanied with a smail antenna for de
modulation of a small-sized data, the HDTV signal is in
tercepted by a receiver accompanied with a medium an-

s tenna for demodulation of medium-sized data, and the 
super HDTV signal is imercepted by a receiver accom
panied with a large antenna for c-Jemoduiation of large-

szed data. Also, as illustrated in Fig. 1 a digital NTSC 
TV signal containing only the first data stream for digital 

10 NTSC TV broadcasting service is fed to a digital trans
mitter 51 wl1ere it is received by an input unit 52 and 
moduiated by a demodulator 54 before transmitted fur

ther 1rom a 1ransmitter urnt 55. The demodulated signal 
is then sent up from an antenna! 56 through an uplink 

15 57 to the satellite 1 O vvh!ch in turn transmits the san1e 
throug~ a downlink 58 to the first receiver 23 on the 

iiround. 
[0032] Th€, first receiv,ir 23 democjulaWs with its de

rnodu!ator 25 the modulated digital signal suppl led from 
20 the digital transmitter 51 to the original first data stream 

s gnal. Similarly, the same modulated digital signal can 
be intercepted and demodulated by the second 33 or 
third receiver 42 to the first data stream er ~ffSC TV 
s,;inal. !n summary, the three discre\e receivers 23, 33, 

25 and 43 all can intercept and process a digital signal of 

the existing TV system for reproduction. 
[0033] The arrangement of the signal transmission 
system will be described in more detail. 
[0034] Fig. 2 is a block diagram oi tr;e transmitter 1, 

30 in which an input sirJnal is fed acrcss the input unit 2 and 
,jiv;dod by the divicfor circuit 3 into three (Jigital signals 
containing a first, a second, and a third data strean1 re

spectively. 
[0035] Assuming that the input signal is a video signal, 

35 its low frequency bandcomponen1 :s assigned to thefirsi 

data stream, its r1igh frequency band component to the 

an antenna 42 and fed from an input unit 411 to be de
modulated by a demodulator 45 and then, summed by 40 

a summer47 to a single data stream wi1ich is then trans
mitted further from an output unit 46. 

second data stream, its super-high frequency band 
component to the th;rd data stream. The three different 
frequency band signals are ted to a modulator input 61 
of the modulator 4. Here, a signal point modulating/ 
cnanging circuit 67 moduiates or changes tr1e positions 
of the signal points according to an externaiiy given sig
nal. The modulator 4 is arranged for amplitude modula-
tion on two 90'' -out-of-phase carriers respectively which 

[0030] As understood, the three discre1e receivers 23, 

33, and -13 have their respective demodulators of differ
ent characteristics such that their outputs demodulated 
from the same frequency band signal of the transmitter 
1 comain data of different sizes. Mere particularly, three 
different but compatible data can simultaneously be car-

ried on a given frequency band signal to thrnr respective 
receivers. For example, each of three, existing NTSC, 
HDTV, and super HDTV, digital signals is d;v;ded into a 
low, a l1igh, and a super high frequency band compo
nents which representthelirst, thesecor1d, and the third 
data stream respectively. Accordin;;ly, tr1e three different 

4.5 are then summed to a multiple QA.M signal. More spe

cfically, tl1e signal from the modulator input 61 is fed to 
beth a lirsl 62 and a second AM modulator 63. Also, a 
carrier wave of cos(2n:fct) produced by a carrier ;iener
ator 64 is directly fed to the fii-st A.M modulator 62 and 

50 also, to a n/2 phase shifter 66 where it is 90° shifted in 

phase to a sin(2nfct) form pnorto transmitted to the sec
ond AM modulator 63. The two amplitude modulated 
s:;ir1als from the first and second /\M modulators 62, 63 

TV signals can be transn1itted en a one-channei fre- 55 

quency band carrier for simultaneous reproduction of a 
medium, a high, and a super high resolution TV image 

are summed by a summer 65 to a transmission signal 
wh,ch is then transferred to the transmitter unlt 5 lor ou1-

put. The procedure ;swell known and will no turther be 
explained. 

respectively. [0036] The OA.M signal will now be described in a 

7 
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common 8x8 or 16 stale constellation referring to 1he 
fi:·st quadrant of a space diagram in Fig 3. The output 

signai of the modulator 4 is expressed by a sum vector 
of two, Acos2,dct and Bcos2nlc1, vectors 81, 82 which 
represent tr1e two 80°-out-of-phase carriers respective
ly. When the distal point cf a sum vector from !he zero 

point represents a signai point, the 16 OAM sirJnal has 
16 signai points determined by a combination of four 
horizontal amplitude values a1, a2, a3, a4 and four ver
tical amplitude values b1, b2 , b3 , b4 . The first quadrant 
in Fig. 3 contains four signal points 83 at C 11 , 84 at C12, 
85 a1 C22 , and 86 at C21 . 

[0037] C11 is a sum vector of a vector O-a1 and a vec-
tor O-b 1 and thus, expressed as C11 = a1cos2idct
b1sin2nfc1 - Accs(2nfct+drri2). 
[0038] It is now assumes that the distance between O 
and a1 in the orthogonal coordinates of Fig. 3 is A1, be
tween a1 and a2 is A2 , betw(ien O and b1 is 8 1, and be

tween b1 and b2 1s 82 . 

four 9roups 91, 92, 93, 94 is determined by priori1y to 
the two-bit data of the first data stream. As the result, 
two-bit data of the first data stream and two-bit data of 
the second data stream can be transmitted independ-

5 ently. Also, the first data stream will be demodulated with 
the use of a ccrrnncn 4 PSK receiver having a given an

tenna sensitivity If the antenna sensiiivity is hi[Jher, a 
modified type of the 16 QAM rece;ver of the present in
vention wiii intercept and demodulate both the first and 

10 second data stream witl1 equai success. 
[0043] Fig. 8 shows an exampie of 1he assignment of 
the first and second data streams in two-bit patterns. 

[0044] When the low frequency band component of 
an HDTV video signal is assigned to the first data stream 

15 and the high frequency cornponent to the second data 
strearn, the 4 PSK receiver can produce an NTSC-level 

[0039] As shown ;n Fig. 4, the 16 signal po;nts are al- 20 

located in a vector coordinate, in which each point rep
resents a four-bit pattern thus to a:low the transmission 

pic1ure from 1he firs1 data s1ream and ihe 16- or 64-state 
Q,'\M rnceivm can produce an HDTV picture from a 

composite reproduction signal of the first and second 
data streams. 
[0045] Since the signal points are allocated at equal 
Intervals, there is deveioped in the 4 PSK receiver a 
threshold distance between the coordinate axes and the of four bit data per period or time slot. 

[0040] Fig. 5 iliustrates a common assignment of two

bit patterns to the 16 signai pm nts 
[0041] When the distance between two adjaceni sig
nal points is great, it will be identified by the receiverwith 
much ease. Hence, it is desired to space the signal 
points at greater intervals. If two particular signal points 
arc allocated near to each other, they are rarely dis1in
guished and error rate will be increased. Therefore, it is 
most preferred to have the signal points spaced at equal 
intervals as shown in Fig 5, in which the 16 QAM signal 
is defined by A1=A/2. 

s>iaded area of the first quadrant, as shown in Fig. 9. if 

25 the threshold distance is A701 a PSK sirJna! havinrJ an 
amplitude of ATo will successfully be intercepted. How
ever, the amplitude has to be increased to a three times 
greate,·value or 3Aro for transmission of a 16 QAM sig
nal while the threshold distance Aro being maintained. 

30 More particulilrly, the energy for tmnsmi11ing the 16 

[0042] The transmitter 1 of the embodiment is ar- 35 

ranged to divide an input digital signal into a first, a sec-

QAM signal is needed nine times greater· than that for 
sending the 4 PSK signal. Also, when the 4 PSK signal 
;s transmitted in a 16 QAM mode, energy waste wili be 
high and reproduction of a carrier signai will be trouble
some. Above all, the energy available for sateilite trans
mitting is not abundant but strictiy limited to minimum 
use:. H,:nce, no iarge-enmgy-consuming signa! trans

mitting system will be put into prnciice until more energy 
for sateliite transmission is available. 11 is expected that 
a great number of the 4 ,;SK receivers a.re introduced 

into the market as digitai TV broadcasting is soon in 
service. Afte:r introduction to the market, tr1e: 4 PSK re
ceivers wiil hardiy be shifted to higher sensitivity models 

because a signa! intercepting characteristic gap be-

ond, and a 1hird data or bit stream. The 16 signal points 

or groups of signal points are divided into four groups. 
Then, 4 two-bit patterns ot the first data stream are as
signed to the four signai point gmc.Jps respectively, as 40 

shown in Fig. 6. Morn particuiariy, when the two-bit pat-
tern of the fast data stream is 11, one oi four signal points 
of the first signal point group 91 in the first quadrant is 
selected depending on the content of the second data 
stream for transmission. Simiiarly, when 01 one signal 
point of the second signal point group 92 in the second 
quadrant Is selected and transmitted. Wr1en 00, one sig-

45 tween the two, old and new, models is high. Therefore, 
the transmission cf the 4 PSI< signals must not be aban-
don ed. 
[0046] in this respect, a new system Is desperately 
needed for transmitting the signal point data of a quasi 

nal po nt of the third signal point group 93 in the third 

quadrant is transmitted and when iO, one s19nal point 
of the iourth signal prnnt group 94 in the fourth quadrant 
is transmitted. Also, 4 two-bit patterns in tl1e second data 
stream of the 16 QAM signal, or e.g. 16 four-bit patterns 

so 4 PSK signal in the 16 QAfV: mode with the use of less 
energy. Otherwise, 111e limited energy ai a satellite sta-

in the seco!7d data stream of a 64-state QAM signal, are 
assigned to four signal points or sub signal point groups 
of each of the four signal point groups 91 1 ~)2 1 93) 94 55 

respectively, as shown in Fig. 7. It shouid be understood 
that the assignmeni is symmetrical between any two 
quadrants. The assignment of the signal points to the 

8 

tion wi I degrade the entire transmission system. 
[0047] The present invention resides In a multiple sig
nal level arrangement in which !he four signal point 
woups 91, 92, 93 94 are allocated at a greater distance 
from each other, as shown in Fig. 1 o, for minimizing the 
energy consumption required for 16 QAM modulation of 
quasi 4 ,;SI{ signals. 
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[0048] Forciearing the relation be1ween tf1e signa! re

ceiving sensitivity and the trnnsmitting energy, the ar

rangement of tlie digital t1·ansmitter 51 and the first re

ceiver 23 wiil be described in more detail referring to Fig. 

1. 
Both the digital transmitter 51 and tt1e first receiver 23 

are formed of known types for data transmission or vid

eo signai transrrnss;on e.g. in TV broadcasting ser,1ice. 

As shown in Fig. 17, the digital transm,tter 51 is a 4 PSK 

transmitter equivalent to the multip e-bit QAM transmit

ter 1, shown in Fig. 2, witi1out AM modulation capabiiity. 

In operation, an input signal is fed through an input uni1 

52 to a. modulator 54 where it is divided by a. modulator 

input 121 to two components. The two components are 

then transferred to a first two-phase moduiator circuit 

122 for phase modulation of a base carrier and a second 

two-phase moduiator circuit 123 for phase moduiation 

of a carri(lr whict; is 90" out of ptiase witr11h€, base car-

rier respectively. Two outputs of the first and second 

two-phase modulator circuits 122, 123 are then 

summed by a summer 65 to a composite moduiated sig

nal which is further transmitted from a transmitter unit 

55. 

[00491] The resultant modulated signal is shown in !he 

space diagram of Fig 18. 

[0050] it is known that the four signal points are allo

cated at equal distances fo1· achieving optimum energy 

utii,zation. F"ig. 18 illustrates an example where the four 

signai points 125, 126, 127, 128 represent 4 two-bit pat-

1erns, 11, 01, 00, and 1 O respectively. It is also desired 

for successful data transfer from tho ,jig ii.al transmitter 

fj1 to the first receiver 23 than the 4 PSK signal from 1he 

dig;tai transm;tter 51 has an amplitude ot not less than 

a given level. More speciticaiiy, when the minimum am

plitude ofthe4 PSKsignal needed for transmission from 

the digitai transmirter 51 to the first receiver23 of 4 PSi< 

mode, or !he distance bet\ve:en O and a1 in Fi;J. 18 is 

ATo, the first receiver 23 successluily intercept any 4 

PSK s gnal having an amplitude of more than ATO 

discrimination/democJulation circuits 136 and ·137, 

wh,ch have separateiy been discrinrnated at units of 

time slot by means of timing signals from a timing wave 

extracting circuit 135, are fed to a first data stream re-

s producing unit 232 where ti1ey are summed to a first da

ta stream signal wt1ich is then delivered as an output 

from the output uni1 26. 

10053] The input signal to the f;rst receiver 23 w;il now 
be explained in more detail referring to the vector dia-

10 gram of Fig. 20. The 4 r-1SK signai received by the first 

receiver 23 from the digital transmitte;· 51 is expressed 

in an idea! form without transmission distoriion and 

noise, using four signal points 151, 152, 153, 154 shown 

in Fig. 20. 
15 [0054] in practice, ti1e real tour signal points appear 

in part cular extended areas about the ideai signal po

s tions 151,152,153, 154respeclweiyduetonoise,am

plitude distortion, ancj phase error ckveloped cjurin;i 

transr-r,ission. If one signai point is unfavorably dis-

20 placed from its originai position, ii will hardly be distin

guished from its neighbor signai point and the error rate 
will thus be increased. As the error rate increases to a 

critical level, the reproduction o! data becomes less ac

curate. For enabling lhe data reproduction at a maxi-· 

25 mum acceptable level of the error rate 1 the distance be
tween any two signal points shouid be far enough to be 

distinguished from each other. If the distance is 1ARo, 

the signal point 151 of a 4 PSKsignal at close to a critical 
error level has to stay in a first discriminating area 155 

30 denoted by 1he hatching of Fig. ~!O and determined by 

10 aR 11;~ARo ancJ 10 bRlc:,'\Ro· This allows 1hc si9nal 
transmission system to reproduce carrie1· waves and 

thus, demodulate a wanted signal. When the minimum 

radius of the antenna 22 is set to r0, the transmission 
35 s gnal of more than a given ievel can be intercepted by 

[0051] The first receiver 23 is arranged to receive at 40 

its small-diameter antenna 22 a desired or4 PSK signal 

which is transmitted from the transmitter 1 or digital 

trn.nsmi!1er 51 respectiveiy through the transponder 12 

any receiver of the system. The amplitude of a 4 PSK 

s gr;al of the di\Ji!ai transmittm t)·! shown in Fig 18 is 

minimum at ATO and thus, the minirnum amplitude ARo 

of a 4 PSK signal tc be received by the first receiver 23 

is determined equai to A10 As the resuit, the first receiv

er 23 can intercept and demoduiate the 4 PSK signal 

from the digital transmitter 51 at the maximum accept

abie ievel of the error rate when the radius of the anten--

of tre satellite 1 a and demodulate it with the demodula-

tor 24. In more particular, the first receiver23 is substan

tiaiiy designed for interception of a digital TV or data 

corrnnunicaiions signai of 4 PSK or 2 PSK mode. 

na 22 is more than r0 . if the transmission signal is cf 
4.5 modif,ed 16- or 64-state QAlll1 mode, the first receiver 

[0052] Fig. 19 is a block diagram of the first receiver 

23 in which an input signal received by the antenna 22 

from the satellite 12 is fed thrcugh the input unit 24 to a so 
carrier reproducing mcuit 131 where a carrier wave is 

demodulated and to a ni2 pl1ase shifter 132 wr1ere a 90° 

phase carrier wave is demoduiated. Aiso, two 90°-out

of-phase components of the input signai are detected 

by a first i 3:~ and a second phase detector circuit 134 55 

respectively and transferred to a 1irst 136 and a second 

discrimination/demodulation circuit 137 respectively. 

Two demodulated. components from their respective 

23 may find difficult to reprnduce its carrier wave. For 

compensation, the signai points are increased to eighi 

which are aiiocated at angles of (n:.14+nrri2) as shown in 

Fi9. 25(a) and its carrier wave will be reproduced by a 

16x multip!ication technique. Aiso, if the signal points 

are assigned to 16 locat;ons at angles of nn/8 as shown 

in Fig. 25(b), tiie carrier of a quasi 4 FJSK mode 16 QAM 

modulated signal can be reproduced with the carrier re

producing circuit 131 which is modified for performing 

16x frequency n1ultipiication. At the time, the sirJnal 

pomts in tlie transmitter 1 should be arranged to sat;sfy 

A/(A1+A2)=tan(rJ8). 
[0055] Here, a case of receiving a QF,SK signai will 
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be considered Similarly to the manner performed by1he 

signai point modulating/changing circuit 67 in the trans

mitter shown in Fig. 2, it is also possible to modulate the 

positions of the signal points of the QPSK signal shown 

in Fig. 18 (amplitude-modulation, pulse-modulation, a; 

the like). In this case, the signal point demodulating unit 

138 in the first receiver 2~~ demodulates the position 

modulated or· position changed signal. The demodulat-

ed signal is outputted togetherwitl1 the first data stream. 

[0056] The 16 FJSK signal of the t,·ansmitter 1 will now 

be explained referring to the vectcr diagram of Fig. 9. 

When the horizontal vector dis1anc:e A1 cf the signal 

point B3 is greater than A10 of the minimum amplitude 
of the 4 PSK signal o1 the digital transmitter 51, tl,e four 

s:gnal points 83, 84, 85, 86 in the 1irst quadrant ot f"ig. 
9 stay in the shaded or first 4 PSK signal receivable area 

87. Wnen received by the first receiver 23, the four 

points of !he signal appear in 1he 1irs! cjiscriminating area 

therefrom. For example, in the el<isting 401/V system, 

360W is needed /or appropriate signal transmission and 

will be unrealistic in the respect of cost. 

[0058] it wouid be under stood that the symmetrical 

s s gnal state QAM technique is most effective wr1en the 

receivers equipped with the same sized antennas are 

employed corresponding to a given transmitting power 

Another novel technique will however be preferred for 

use with the rnceivers equipped w:th different sized an-

10 tennas. 

[0059] in more detail, while tiie 4 PSK signal can be 

in1ercepted by a common iow cost receiver system hav

ing a smail antenna, the 16 QAM signal is intended to 

be received by a high cost, high quality, multiple-bit mod-

15 ulating receiver· system with a medium or large sized an

tenna wliich is designed for providing higl1ly valuable 

of the vector field shown in Fig. 20. Hence, any of the 
s,gnal points 83, 84, 85, 86 of F,g. 9 can be translated 20 

into the signal ievel 151 of Fig. 20 by the first receiver 

services, e.g. HDTV entertainments. to a particular per

son who invests more mon,iy. Tt,is allows boH1 4 PSK 

and 16 QAM signals, if desired, with a 64 DMA, lo be 
transm;tted simultaneously with the help ot a small in

crease in the transmitting power 
23 so 1hat the two-bi! pattern of '1 is assigned to a cor

responding time slot. The two bit pattern oi 11 is identi 

[0060] Fo;· example, the ,rar1sm:tting power can be 

maintained low when the signal points are allocated at 
cal lo 11 of the first signal point group 91 or first data 

stream of a signal from the transmitter 1. Equally, the 25 

tir·st data stream will be reproduced at the second, third, 

A1= A2 as shown in Fig. 10. The amplitude A(4) for trans .. 

miss,on of4 PSK data is expressed by a vector96 equiv

alent to a square root of (A1 i-A2)2+(B1+B2)2 Then, 
or fo1_;rth quadrant. As the result, the first receiver 2:3 

reproduces two-bit data ot the f ;st data stream out of 

the plurality of data streams in a 15-, 32-, or 54-state 

QAM sign a! transmitted from the transmi11er 1. The sec- 30 

ond and third data streams arc contained in four seg

ments of t!1e signal point group 91 and thus, will not af-

tect on the demodulation of the first data stream. Tl,ey 

may however affect the reproduction of a carrier wave 
and an adjustment, described iater, will be needed. 35 

IA(16)1/IA(4)1=2 

[0057] if the transpcnder of a satellite supplies an 

abundance of ener\JY, the forgoing technique of 15 to [0061] Accordingly, il1e 16 QAM signal can be trans-

64-state QAM mode transmission will beteasible. How

ever, the transponder of the satellite in any existing sat

ellite transmission system is strictly iimited in the power 

supply due to its compact size and tne capability of solar 

batteries. If the transponder or satellite is increased in 
size thus weight, its launching c:os1 wi!I soar This disad

vantage will rareiy be eliminated by traditional tech

niques unless the cost of launching a satellite rocket is 

reduced to a considerable level. In the existing system, 

a carmnon communications satellite provides as low as 

20 W of power supply and a common bmadcast satellite 

ofiers 100 W to 200 Wat best. For transmission of such 

a 4 PSK signai in the symmetrical 16-state QAM mode 

as shown ;n F,g. 9, the minrnum signal po,nt distance 

is needed 3Aro as the 16 QAM amplitude is expressed 

by 2A1=A2. Thus, the energy needed for the purpose is 

nine times greater than that for· transmission of a com

mon 4 PSK signal, in order to n1aintain compatibiiity. A!

so, any convent,onal satellite transponder can hardly 

provide a power for enabling such a small antenna of 

the 4 PSK first receiver tc intercept a transmitted signal 

milted at a two times greater amplitude and a four times 
greater transmitting energy than H1ose needed for the 4 

40 PSK si9nl'll. .a. modified 1 ti QAM signal according to the 

present invention will not be demodulated by a common 

receiver designed for symmetricai, equaily distanced 

s gnal point QAM. However, it can be demodulated with 

th,i second rec:,;iver 33 when two th,eshold A1 and A2 
4.5 are predetermine,J to appropriate values. At Flg. ; o, the 

min,mum distance between two s;9nal points in the first 

segment of ihe signal point group 91 is A1 and A2/2A1 
is established as compared with t!1e distance 2A1 of 4 

PSK. Then, as f\ 1,,A2 , tl1e distance becomes 1i2. This 

so ~1xpiains that the signal receiving St"?nsitivity has to be 
1'.ivo t,mes greater forthe same error rate and four times 

greater for the same signal level. For having a four t;mes 

greater value ot sensitivity, the raaius r2 of the antenna 

32 of the second receiver 33 has to be two times greater 
55 than ii1e radius r1 of the antenna 22 of 1he first receiver 

23 thus satisfying r2=2r1. For example, the antenna 32 

of the second receiver 33 is 60 cm diameter when the 
antenna 22 if the first receiver 23 is 30 cm. !n this man-

10 
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ner, the second data stream representing the hi[Jh fre

quency component of an HDTV will be carried on a sig
nal channei and demodulated successfuliy. As the sec

ond receiver 33 intercepts the second data stream or a 
hig!1er data signai, its owner can enjoy a return ot higi1 
investmerrt. Hence, the second receiver 33 of a high 

price may be accepted. As the rninimum energy for 
transmission o1 4 PSK data ;s predetermined, the ratio 
11 16 o! modified 16 Af)SK transrrcitting energy to 4 PSK 

transmitting energy wiii be caiculated to the antenna ra
dius r2 of the second receiver 33 using a ratio between 

A1 and A2 shown in Fig. 10. 

[0062] In particular, n16 is expressed by ((A1+A2)/A1 )2 
wh,cl1 :s the minimum energy /or transmission of 4 PSK 

data. As the signal point distance suited for modified 16 
QAM interception is A2, the signal point distance for 4 

PSK interception is 2A1. and the signai point distance 
rat!o is Ai2A1, th(l ar11enna radius r2 is determined as 

shown in Fig. 11, in which the curve 10·1 represents the 

relation between the transmitting energy ratio n16 and 

the radius r2 of the antenna 22 of 1he second receiver 23. 
[0063] Also, the point 102 indicates transmission ol 

cormnon 16 QAM at the equal distance signal state 
mode where the transmitting energy is nine times great

er and thus wlil no more be practical. As apparent from 

the graph of Fig. 11, the antenna radius r 2 of the second 
receiver 23 cannot be reduced further even if n16 is in

creased more than 5 times. 
[0064] The transmitting enmgy at tl1e sateiiite is limit-

5 

170. For providing cornpatibilily with 4 PSK, A12ATO has 
to be satisfied. If the radius of the ar,tenna 42 of the third 

receive!· 43 is r3 and the transmitting energy is n64 , the 

equation is expmssed as: 

[0069] This relation between r3 and n of a 64 QAM 

10 s gnal is also shown in tl1e graphic representation of Fig. 

13. 
[0070] It is under stood that the sitJnal point assign
rmint shown in Fig. 12 allows the second reoeiver 33 to 
demoduiate only two-bit patterns of 4 PSK data. Hence, 

15 it is desired for l1aving compatibility between the fast, 
second, and thi!·d receivers that the second receiver 33 

is arranged capable of demoduiating a modified 16 QAM 

form from 1he 64 C!AM modulated signal. 
[0071] The compa1ibility between 1he three discrnte 

20 receivers can be implemented by three-level grouping 

of signal points, as iilustrated in Fig. 14. The description 
will IJe made rnfening to the first quadrant in which the 
first signal point group segment 91 represents the two

bit pat1em 11 of the first data stream. 
25 [0072] !n particular1 a first sub segment 181 in the first 

s gnal point group segment 91 is assigned the two-bit 

pattern 11 of the second data stream. Equally, a second 
182, a t!1ird 183, and a fourth sub segment 184 are as-

ed to a small value and 1hus, 11 16 preferably slays not 30 

more than 5 times the value, as denoted by the t1atching 

s gned 01, 00, and 1 o of the same ,espectively. This as

s gnment is identical to that shown in Fig. 7. 
[0073] The signa! point a!location of the third data 
strnam wiil now be explained reh,rring to the vector di

agram o1 F,g. 15 which shows the first quadrant. As 

siiown, the four signal points 201, 205, 209, 213 repre-

of Fig. 11 The point 104 within the hatchinrJ area 10:~ 
ind;cates, for example, that the antenna rad;us r2 of a 

two times greater value is matched with a 4x value ol 
the transmitting energy. Also, the point 105 represents 35 

that the transmission energy should be doubled when 
sent the two-bit pattern of 11 , the signal points 202,206, 

2i O, 214 represent 01, the signal points 203, 207, 211, 

r2 is about 5x weater. Those: vaiues are all within a fea
sible range. 
[0065] The value of n16 not greater tl,an 5x value is 

expressed using A1 and A2 as: 

Hence, A2,.;1.23A1. 

[0066] it the distance between any t.vo signai point 
group segments shown in Fig. 10 is 2A(4) and the max
imum ampiitude is 2A(16), A(4) ancj A(16)-A(4) are pro

portional 10 A1 and A2 respm:tively. Hence, (A(15))2:S5 

(A(14))2 is established. 

[0067] The action of a modit,ed 64 AS r,K transmission 

wiii be described as the third receiver 43 can perform 
64-sta,e QAM demodulation. 

[0068] Fig. 12 is a vector diagram in which each signal 
point group segment contains 16 s,rJnal points as com

pared with 4 signa! points of Fig. 1 O. The first signal point 

group segment 91 in Fig. 12 has a 4x•1 matrix of 16 signal 
points aiiocated at equai intervais inciuding the point 

215 represent 00, and signal points 204, 208, 212, 216 
represent 10. Accorcjingiy, lhe two-bit patterns of the 

third data stream can be transrn itted separately cf the 
40 first and second data streams. In otlier words, two-bit 

data 01 the three different signal ieveis can be transmit

ted rnspectiveiy. 
[0074] As understood, the present invention permits 
not oniy transmission of six-bit da1B but a!so interception 

4.5 of three, two-bit, four-bit, and six-bit different bit length 
data wth their respective receivers while the signai com

patibility remains between three levels. 

[0075] The signal point aliocation for providing com
patibility bmween 1he ti1rE;,i levels will be describE,d. 

so [0076] As shown in Fig. 15, A1~Arn is essen1iai /or al-

lowing the f;rst receiver 23 to receive the first data 

strearrc. 
[0077] It is needed to space any two signal points from 
each other by such a distance that t!1e sub segment sig-

55 na! points 1 e.g. 182 1 i 83 1 184, of the second data stream 

siiown in Fig. 15 can be distinguished from the signal 

point 91 shown in Fig. 1 O. 
[0078] r:ig. 15 shows that they are spaced by 2i3A2 

11 
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In tr,is case, the distance between 1he two signal points 

201 and 202 in the first sub segment 181 is A2/6. The 

transmitting energy needed for signai interception with 

the third receiver 43 is now calcuiated. If the radius of 

the antenna 32 is r3 and the needed transmitting energy 

is n64 times t~1e 4 PSK transmitting energy, the equation 

is expressed as: 

This relation is also denoted by the curve 211 in Fig. 16. 

For mmmplEl, if !he 1rar1smittin1i energy is 6 or 9 limes 

greater than that for 4 PSK trans1T:ission at the point 223 

also contains a first 232 and a second data stream re

producing unit 233 in addition to the demodulation con

troller231. There is provided a first discrimination/repro

duction circuit 136 for AM demod1Jiation of modified 16 
5 QAM signals. As understood 1 each carrier !s a four-bit 

s,gnal l,aving two, positive and negative, U1rest1old val

ues about the zero levei. As apparent fron-, the vector 

diagram, at Fig. 22, the threshoid vaiues are varied de

pending on the transmitting energy of a transmitter since 

10 ti1e transmitting signal ot the embodiment is a modified 

16 QAM signai. When the reference tr1resr1oid is TH 16 . 

it is determined by. as shown in Fig. 22 

or 222. the antenna 32 having a radius of Bx or 6x value 15 

respectively can interceptthefirst, second, and third da-

ta streams for demodulation. As the signai point dis-

1anrn of 1hE, second da1a stream is close to 2/~-iA2, 1he 

relation between r1 and r2 is expressed by: 

2 --/'),· ,21 1) r2 -, ... ,1, tn-

Therefore, the antenna 32 of the second rec:eiver33 has 

[0082] The various data for demodulation inciuci!ng A1 

ar;d A2 or THrn, and thE, value rn for multipie-bit rrmdu-

la1ion are also transrnitte:d frorn the transmi1ter 1 as car--

20 ried in the first data stream. The demodulation controller 

231 may be arranged for recovering sucr1 demodulation 

data through statistic process of the received signal. 

[0083] A way of determining Hie shift factor A,!A2 will 

10 be a little bit increased in radius as denoted by 1he 25 

described with reference to Fig. 26. A change of the shift 

factor A/A2 causes a change of the th res ho id value in

crease of a difference of a value of A1/A2 set at the re-curve 223. 

[0079] As understood, while the f:rs1 and second data 

streams are transmitted trough a traditional sateliite 

which provides a small signal transmitting energy, the 

1hird data stream can also be transmitted through a fu

ture satellite which provides a greater signal transmitting 

energy without interrupting the action of the firs1 and 

second receivers 23. 33 or with no need of modification 

of the same and thus, both the compatibility and the ad

vancement will highly be ensured. 

[0080] The signal receiving action of the second re

ceiver 33 will iirst be described. As compared with the 

first receiver 23 arrangerJ for interception with a smail 

rarJius r1 antenna and demodulation of the 4 PSK mod

ulated signai of the digitRI trnns1-r,itter 51 or the first data 

stream ol the signal of the transmitter 1, the second re
ceiver 33 is adopted for perfectly demodulating the 16 

signai state two-bi1 cjata, shown in Fi;J. 1 o, or second 

data strnam of the 16 OAM signal from tt;e transminer 

1. In total, four-bit data inciuding also the first data 

stream can be demodulated. The ratio between A1 and 

A2 is however different in the two transmitters. The two 

different cjata are loeided to a demodulation con1roller 

231 of tt;e second receivE:r 33, shown in Fill, 21, which 

in turn supplies the!r respective threshold vaiues 1o the 

demodulating circuit for A.M demodulation 

[0081] The block diagram of the second receiver 33 

in Fig. 21 is similar in basic construction to that of the 

first receiver 23 shown in Fig. 19. The difference is that 

the radius i-2 of the antenna 32 is gmater than r1 of the 

antenna 22. This allows the second receiver 33 to iden

tify a signal component involving a smaller signal po!n1 

distance. The demodulator 35 of the second receiver 33 

ceiver side from a value of A1/A2 set at the transmitter 

s de wili increase tr1e error rate. f'leferring to F'ig. 26, the 

demoduiated signal irorn 11le second data stream repro-

so ducing unit ~!33 may be fed back to the demodulation 

controller 231 to ct;ange the shift factor A/A2 in a direc

tion to increase 1he error rate. By this arrangement; the 

third receiver 43 may not demoduiate the shift factor A1/ 

A2, so that the circuit construction can be simplified. Fur-

35 ther, the transmitter may not transmit the shirr factor A1/ 

A2, so t!1at tr1e transmission capacity can be increased. 

Tt1is technique can be applied also to the second receiv

er ~n 
[008,1] The demodulation controller 231 has a mem-

40 ory 231 B. for storing therein different threshold values (i 

e., the shittfactors, the number of signal points, the syn

cr1ronization rules, etc.) wh ch conespond to different 

cnannels of TV broadcast 'Nhen receivin!~ one of the 

channels aiJain, tt1e valu.is correspondinf; to Hm receiv-

4.5 ing cl-,annel will be read out oi the memory to thereby 

stabiiize the reception quickly. 

[0085] if the demodulation data is lost, the demodula

tion of the second data stream will t1arcjly be executed. 

Tt1is will be E:Xplainmj mferring to a flow d1art shown in 

50 Fig. N. 
10086] Even ilthe demodulation data is not available, 

demoouiation of the 4 F;SK at Step 313 and of the first 

data stream at Step 301 car1 be implemented. At Step 

302, !he demcdulmion data retrieved by the first data 

5.5 stream reproducing un!t 232 is transferred to the demod-

ulation controller 231 If m is4 or 2 at Step 303, the de

moduiation controlier 231 triggers demoduiation of 4 

PSK or 2 PSK at Step 313. If not, the procedure moves 
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10 Step 310. At Step 305, two threshold values TH8 and 

TH 16 are calculated. The threshold value TH 16 for AM 
demodulation is fed at Step 306 from the demodulation 

s gnal ooints are a1 angles o! cos(2r,J.i-n-n/4), the carrier 

waves of the signal are lengthened to the same phase 

and will thus be' reproduced with much ease. A.t the 
contra ler 231 to both the first 136 and the second dis- time, two-bit data of the fast data stream are demodu-

crimination/reproduction circuit 137. Hence. demodula- 5 lated witi1 the 4-F)SI, receiver while one-bit data of the 

tion of the modified 16 QAM signal and reproduction of 

the second data stream can be carried out at Steps :307 

and 315 respectively. At Step 308, the error rate ;sex

amined and if high, the procedure returns to Step 313 

for repeating the 4 PSK demodulation. 

[0087] As shown in Fig. 22, the signal points 85, 83, 

are alitJned on a line at an an1;le of cos(rnt+nn/2) while 

84 and 86 are off the line. Hence, the feedback of a sec

ond data stream transmitting carrier wave data trom the 

second data stream reproducing unit 233 to a carrier re

producing circuit 131 is carried out so that no canier 

needs 10 be extracted at the timing of the signal poin1s 

84 and 86. 

second data strearn is demodulated with t~1e second re
ceiver ~3~~ and the total of three--bit data can be repro .. 

duced. 

[0092] The third receiver 43 will be described in more 

10 detail. Fig. 26 shows a block diagram of ti1ethird receiv

er 43 similar to that of the second receiver 33 in Fig. 21 . 

The difference is that a third data s1ream reproducing 

unit 234 is added and also, the discrimination/reproduc

tion circuit has a capability ot identifying eighi-bit data. 
15 The antenna 42 ot the third receiver 43 i1as a radius r3 

greate,·than r2 thus allowing smailer distance state sig

nals, e.g. 32- or 64-slate QAM si~inals, io be demodu

lated. For demodulation oi th,l 64 QAM signal, ttw firs1 

[0088] The transmitter 1 is arranged to transmit carrier 
timing signals at intervais of a given time with the first 20 

data stream forthe purpose of compensation for 110 de-

discrimination/reproduction Circuit 136 has to identify 8 
digital levels ot the detected s;gnal in which seven dit

ferent threshold levels are involved. As one ot the 
modulation of the second data stream. The carrier tirn

ing s gnal enabies to identify the signal points 83 and 85 

of !he first data stream reiiardless of demodulation of 

the second data stream. Hence, the reproduction of car

rier wave can be triggered by the transmitting carrier da

ta to the carrier reproducing circ~it 131. 

[0089] it is then examined at Step 304 of the flowchart 

ihreshoid values is zero, three are contained in the first 

quadrant. 

[0093] Fifi· 27 shows a space diagram of the siiinai in 

25 which the first quadrant contains three different thresh

old values. 

of Fig. 24 whether m is 16 or not upon receipt of suet, a 

modified 64 QAM signal as shown in Fig. 23. At S1ep 30 

~~10. it is also examined whether m is more than 64 or 

[0094] .D..s shown in Fig. 27, when the three normal

ized threshold values are TH1 64 , TH264 , and TH364. 

they are expressed by: 

not. If it is detern1ined at Step 311 that the received sig-

nal has no equal distance signal point constellation, the 

procedure goes to Step 312. The signal point distance 
TH 64 of the modified 64 OftJv1 signai is calculated from: 35 

and 

This calculation is equivalent to that of TH 16 bui its re- 40 

sultant distance between signal points is srnaiier. 

[0090] if the signal point distance in the first sub seg

ment 181 is A3, the cjisiance between the first 181 and 

1he sE:concj sub seiimer11182 is expressecj by (A2 .. 2A3). 

Ther, the average distance is (A2-2A3)J(A1+A2) which 

is designated as d64 . When d64 is smalierthan T 2 whici1 

represents the signal point. disG!":mination capability of 

the second receiver 33, any two signal points in the seg

men1 will hardly bE, distin;iuishmj from each other. This 

judge:-nent is executed al Step 313. if d64 is out of a per

miss ve range, the procedure moves back to Step 313 

for4 PSK mode demodulation. If d64 is within the range, 

the procedure advances to Step 305 for allowing the de

modulation cf 16 QAM at Step 307. if it is determined at 

Step 308 that the error rate is too high, the procedure 

goes back to Step 313 for 4 PSK mode demodulation 

[0091] When the transmitter 1 supplied a modified 8 

QAM signal such as shown in Fig. 25(a) in which all the 

[0095] Through A.M demodulation of a phase detect

ed signal using the ti1ree tl1res!1old values, the third data 

stream can be reprnducEid like thE: f rst and second data 
4.5 stream explained with Fig. 21. The third data stream 

contains e.g. four signal points 201,202,203,204 at the 

first sub seg1Y1ent 181 shown in Fig. 23 which represent 

4 values of two-bit pattern. Hence, six digits or modified 

64 QAM signals can be demodulated. 

50 [0096] The demodulation contro ier 231 detects the 

value rn, A1, A.2 , and A3 from the demodulation data con

tained in the first data stream demoduia!ed at the first 

data stream reproducing unit 232 and calculates the 

three ti1resr1oid values TH 164 , TH264, and TH36,1 which 
5.5 are then fed to the first 136 and the second discrimir1a

tion/reproduction circuit 137 so that the modified 64 

QAM signal is demoduia!ed wi!h certainty . .D..iso, if the 

demodulation data have been scrambied, the modified 
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64 QAM signal can be demodulated only with a specific 
or sL,bscriber receiver. Fig. 28 is a flow chart showing 
the action of the demodulation controller 231 for modi
tied 64 QAM signals. The difference from the fiow cha1i 
for demodulation of 16 QAM shown in Fig. 24 will be 
explained. The procedure moves fmm Step 304 to Step 
320 where it is examined whether m=32 or not. If m=32, 
demodulation of 32 QAM signais is executed at Step 
322 If not, the pmcedure moves to Step 321 where it is 
examined whether rn~64 or not 11 yes, A3 is examined 
at Step 323. if A3 is smaiierthan a predetermined value, 
the procedure moves to Step 305 and the same se

quence as of Fig. 24 is implemented. If it is judged at 
Step 323 that A3 is not smaller than the predetermined 
value. the procedure goes to Step 324 where the thresh
old values are caiculated. At Step 325, the calculated 
threshold values are fed to the firsi and second discrim-
ination/rnprocjuction circuits and at Step :~26, H;ci de

modulation ofihe modified 64 QAM signal is carried out. 
Then, the lirst, second, and third data streams are re
produced at Step 327. At Step 328, the error rate is ex
amined. If the error rate is high, the procedure moves to 
Step 305 where the 16 QAM demoduiation is repealed 
arid if low, the dernoduiation of the 64 QAM is cominued. 

[0097] The action o/ carrier wave reproduction need
ed for execution ot a satisfactory demodulating proce
dure wili now be described. The scope of the present 
invention includes reproduction ot the first data stream 
of a modified 16 or 64 QAM signai With the use of a 4 
PS!< receiver. However, a common 4 PSK receiver rare
ly rcconslruc1s carrier waves, thus failing to perform a 
correct dernoduiation. For compensation, son-:e ar
rangements are necessary at both the transmitter and 
receiver sides. 
[0098] Two techniques for the compensation are pro
vided according to the present invention. A first tech
nique relates to transmission of s:gr;al points aiigned at 
angies ot (2n-1 )n/4 at intervais OT a given t,me. A second 
technique offers transmission of signai points arranged 
at intervais of an angle of mri8 
[0099] According to the first technique, the e1gl1t sig
nal points including 83 and 85 are aligned at angies of 
r-J4, 3nl4, 5:e/4, and hJ4, as shown in Fi[J. 38. In action, 
at ieast one of the eight signal points is transmitted dur
ing sync time slot periods 452, 453, 454, 455 arranged 
at equai intervals of a tlme in a time slot gap 451 shown 
in !he time chart ol Fig. 38. Any desired signai points are 
transmit1ed during the ott1er time s:o1s. The trar1smit!:er 

siot interval or sync liming data. Hence, when the ar

rangement of the sync time slots is detected, reproduc
tion o1 carrier waves wili be executed siot by slotthrough 
extracting the sync timing data from their respective time 

s s:ots. 
Suc~1 a sync timing data S is contained in a sync biock 
49~1 accon-,panied at the front end of a data irai-ne 492, 
which is consisted of a number of the sync time slots 
denoted by the hatching in Fig. 41 Accor·dingly, the data 

10 to be extracted for carrier wave reproduction are in
creased, thus aliowing the 4 PSK receiverto reproduce 
desired carrier waves at hi[Jher accuracy and eificiency 

10102] The sync biock 4~13 comprises sync data re
gions ,~96, 497, 498,---containing sync data S1, S2, 

15 S3,---respectively which inc ude unique words and de
moduiation data. The phase sync signai assignment re
gion 499 is accompanied al ihe end of the sync biock 

4tl~1, which hoicfa a data oi IT includin;i information abou1 
interval arrangement and assignment of the sync time 

20 siots. 

[0103] The signal point data in trie phase sync time 
siot has a particuiar phase and can thus be reproduced 
by the 4 PSK receiver. Accordingly, Ir ln the phase sync 
s:~}nal assignrnent region 499 can tH: retrieved wiLhouL 

25 e1-rorlhus ensuring ihe reproduction of carrier waves at 

accuracy. 
[0104] As shown in Fig. 41, the sync block 493 is fol
iowed by a demodulation data block 501 which contains 
dernoduiation data about tr1resr1old voi1ages needed for 

30 demoauial.ion of the modified mullple-b!t QAM signai. 
This cfata is cssontiai for clcmo(julation of tho multiple 
bit QAM signal and may preferably be contained in a 
region 502 which is a part of the sync block 4931or ease 
of retrieval. 

35 [0105] Fig. 42 shows the assignment of signal data 
for transmission of burst form signals through a TOMA 

me!hod. 
[0106] The assignment is distinguished from that OT 
Fig. 41 by the fact that a guard period 521 is inseried 

40 between any two adjacent Dn data blocks 491, 491 for 

interruption of the signal transmiss on. Also, eacl1 daia 
block 491 is accompanied atfrontend a sync region 522 
thus forming a da1a block 492. During the sync region 
522, the signai points at a phase of (2n-1)JTJ4 are only 

4.5 transmitted. Accordingly, the ca1-rie1· wave reproduction 
will be feasible wlth the 4 ~0SK receiver. More speclfical-
iy, !he sync signal and carrier waves car; be reproduced 
through the TOMA me1hocl. 

1 is a!so arranged to assign a data for the iime slot in
terval to the sync tin-,ing data region 499 of a sync data so 
block, as shown in Fig. 41. 

10107] The carrier wave reproduction of the first re
ceiver 23 shown in Fig. 19 wiil be explained in more de
tail referring to Figs. 43 and ,14. As shown in Fig. 43, an 
input signal Is fed thrnugh the input unit 24 io a sync 
detector circuit 541 where !1 ls sync detected. A demod
ulated signal from the sync detector 541 is transferred 
to an output circuit 542 for reproduction of the first data 

stream. A data of the phase sync signai assignment data 
region 499 (shown in Fig. 41) is retrieved with an ex
tracting timing controiier circuit 543 so thal the timing of 

[0100] The content of a transmitt ng signal will be ex
plained in more de!aii referring to Fig. 41. The lime sio! 
group 451 containing the sync time slots 452,453, 454, 
45fj represents a unit data strean--: or block 491 carrying 55 

a data of Dn. 
[0101] The sync time siots in the signai are arranged 
at equal intervais ot a given time determined by the time 
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sync signals of (2n-1 )rc/4 data can be acknowledged and 

transferred as a phase sync con1roi pulse 561 shown in 

Fig. 44 to a carrier reproduction controlling circuit 544. 

Also, the demodulated signal ot the sync. detector cir

cuit 54 i is fed to a frequency multiplier circuit 545 wl1ere 

it is 4x multiplied prior to transmitted to the carrier repro

duction controiling circuit 544. The resultant signal de

noted by 562 in Fig. 44 contains a true phase data 563 

and other data. As illustrated In a time chart 564 of Fig. 

44, the phase sync time slots 452 canying the (2n-1)n/ 

4 data are also contained at equal ntervals. At tl1e car

rier reproducinfJ controlling circuit 544, the si[Jnal 562 is 

sampled by the phase sync control pulse 561 to produce 

a . phase sample signal 565 which is then converted 

through sample-hold action to a phase signal 566. The 

phase signal 566 ol the carrier reproduction controlling 

circuit 544 is fed across a loop f lter 546 to a VCO 547 

whem its relEw,mt oarr!cr wave is reprocjuced. Tt1c re

produced carrier !s then sent to the sync detector circuit 

541 

[0108] In this manner, the signal point data of tl1e (2n-

1 )n:i4 phase denoted by the shaaed areas in Fig. 39 is 

recovered and utilized so that a correct carrier wave can 

be reproduced by 4x or 16x frequency multiplication. Ai

though a plurality of phases are reproduced at the time. 

the absolute phases of tl1e carrier can be successfully 

be identified with the used of a unique word assigned to 

the sync region 496 shown in F"ig. 41. 

[0109] For transmission of a modified 64 QAM signal 

such as shown in Fig. 40, s!gnal po,nts in the phase sync: 

ai-cas 471 at the (~!n -1 )n/4 phase denoted by tho hatch 

ing are assigned to the sync fone slots 452. 4fj2b, etc. 

Its ca!·rier can be reproduced hardly witl1 a common 4 

PSK receive!· but successfully with the first receiver 23 

of 4 PSK mode provided with the carrier reproducing cir

cuit of the embodiment. 

[014 O] The fore1Joing carrier reprocJucing c!rcuit is of 

COSTAS type. A carrier reproducing circuit of reverse 
modulation type will now be explained according to the 

embodiment 

[0111] Fig. 45 sr1ows a reverse modulation type car-

rier reproducing circuit according to the present inven

tion. in which a received signai is fed from the input unit 

turn produces a carrier wave arranged in phase with the 

received carrier wave. In the same manner as of the 

COSTAS carrierreproducing circuit shown in Fig. 43, an 

extracting timing controller circuit 543 performs sarn-

5 piing of signa! points contained in the hatching areas of 
Fig. 39. Accordingly, the carrier wave of a 16 or 64 QAM 

s:gnal can be reproduced with 1he 4 PSK demodulator 

of the f;rst receiver 23. 

101 i 2] The !eproduction of a carrier wave by 16x ire-
10 quency multiplication wlll be explained. The transmitter 

1 shown in Fig. 1 is arranged to modulate and transmit 

a modiiied 16 OAM siiinal with ass gnment of its sifJnal 

points at nrr/8 phase as shown in Fig. 46. At the first 

receiver 23 shown in Fig. 19, the carrier wave can be 
15 reproduced with its COSTAS carrier reproduction con

troller circuit containing a 16x multiplier circuit 661 

snown in Fig. 48. The signal points at each nn/8 phase 

shown in Fig. 46 am processmj at th,l first quadrant b 

the action of the ·16x multiplier circu,t 861, whereby the 

20 carrier will be reproduced by the combination ot a loop 

liter 545 and a VCO 541. Also, the absolute phase may 

be determined from 16 different phases by assigning a 

ur;ique word to the sync region. 

[0113] The arrangement of ttrn 16x multiplier circuit 

25 will be explained referring to Fig 48. A sum signal and 

a difference signal are produced lrom the demodulated 

s gnal by an adder circuit 662 and a subtracter circuit 

663 respectively and then, multiplied each other by a 

multiplier 664 to a cos 20 signal. Aiso, a multiplier 665 
30 produces a sin ~~fl signal. The two signals are then mul

tiplied by a multiplier 666 to a sin 40 signal. 

[0114] Similarly, a sin 80 signal is produced from the 

two, sin 26 and cos 20, signals by the combination of an 

adder circuit 687, a subtracter circuit 668, and a multi-

35 plier 670. F"urthermore, a sin 160 signal is produced by 

ti1e combination of an adder circuit 671, a subtrnctercl!

cuit 672, and a multiplier ff73. Then, the 16x rnulliplica

t;on is completed. 

[0115] Thrnugh the foregoing 16x multiplication, the 
40 carrier wave of all the signal points of the modified 18 

QAM signal si1own in Fig. 46 will successfully be repro-

duced without extracting particular signal points. 

24 to a sync detector circuit 54·1 for producing a demod

ulated signal. Also, the input signal is delayed by a tirst 4.5 

delay circuit 591 to a delay signal. The delay signal is 
then t,·ansferred to a quadrature prIase modulator circuit 

[014 6] However, reproduction of the carrier wave of 

the modified 64 QAM signal shown in Fig. 47 can involve 

an increase in the error rate due to dislocation of some 

s gnal points from the sync areas 471. 

101 i 7] Two techniques are known for compensation 

for U1e consequences. One is ir1hibiting transmission of 

the signal points dislocated from the sync areas. This 

causes the totai amount of transmitted data to be re

duced but aiiows the arrangement 10 be facilitated. The 

other is providing the sync time slots as described in Fig. 

38. In more particular, the signal points in 1he nrr/8 sync 

phase areas, e.g. 471 and 471 a, are transrn!tted during 

592 where it is reverse demodulated by the demodulat-

ed signal from the sync detector circuit 541 to a carrier 

signal. The carrier signal is fed through a carrier repro- so 
duct ion controller circuit544 to a phase comparator 593. 

A carrier wave produced by a VCO 547 is delayed by a 

second delay circuit 594 to a delay signal which is also 

fed to the phase comparator 593. At the phase compa

rator fj94, the reverse demodulated earner signal is 

compared in phase with the deiay signal thus producing 

a phase difference signal. The phase difference signal 

sent through a loop filter 546 to the VCO 547 which in 

55 the period of the corresponding sync time slots in the 

time slot group 451. This triggers an accurate synchro

niz,ng action during ihe period thus minimizing phase 

error. 
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[0148] As now understood. the 16x mu!tiplication ai

lows the simple 4 PSK receiver to :·eproduce the carrier 

wave of a modified 16 or 64 QAM signai. Also, the in-

of the first embodiment is d,vided inlo smaii levels 

through e.g discrimination in e:-rorcorrection capability 

thus forming a logic multi-level construction. In the tirst 

sertion of the sync time siots causes the phasic accura- embodiment, each muiti-level chan11ei has ditterent iev-

cy to be increased during the repmduction of carrier s els in the eiecliic signal amplitude or pr1ysicai demodu-

waves fmm a modified 64 QAM signal. 

[0119] As setiorth above, the sirJnai transmission sys

tem of the present invention is capable of transmitting a 

plurality ol data on a single carrier wave simultaneously 

in ti1e multiple signal level arrangement. 

[01:20] More specifically, three different level receiv

ers wr1ic:h have discrete characteristics of si;Jnal inter

cepting sensitivity and demodulating capabiiity are pro

vided in relation to one single transmitter so tl,at any one 

of them can be selected depending on a wanted data 

size to be demodulated which is proportional to the 

price. When the first receiver oi low resolution quality 

and low price is acquirnd 1og,i1hm w!th a smal! antenna, 

its owner can intercept and reproduce the first data 
stream of a transm;ss;on signai. When the second re
ceiver of medium resoiution qual ty and medium price is 
acquired together with a medium arrtenna, its owner can 

intercept and reproduce both the first and second data 
slreams of the signai. When the third receiver oi high 

resolution quality and high price is acquired with a large 

antenna, its owner can intercept and reproduce ail the 

first second, and third data streams ot the signai. 

!0121] if ti1e first receiver !s a home-use digital satei

lite broadcast receiver of iow pr!ce, !t wili overwhelmingly 
be weicome by a majority of viewers. The second re

ceiver ac;companicd with the medium antenna cos1s 

more and wiil be accepted by not con1mon v!ewers but 

particular peopie who wants to enjoy HDTV serv,ces. 

The third receive!· accompanied with the large antenna 

at least before the satellite output is increased, is not 

appropriated for home use and wi i possibly be used in 

rele:vant industries" For example, the third data stream 

carrying supe1· HDTV signals ,s trans:,,;ttedvia a sateli;te 

to subscriber cinemas which can thus play video tapes 
rather than traditional movie films and !·un movies busi

ness at iow cost. 

[0122] When the prnsent invention is applied to a TV 

signai transmission service, three: difle:rent quali1y pic

tures are carried on one signal channel wave and will 
oflercompatibiiity witl-: each other. Although the first em

bodiment refers to a 4 FJSK, a modified B QAM, a mod

ified 16 OAM, and a rnodilied 64 QAM signal, other sig

nals w:11 also be ernpioyed wi1h equal success inciuding 

a a2 QAM, a 256 QAM. an B PSK, a 16 PSK, a 32 PSK 
signai. It would be understood that the present invention 

is not limited to a satellite transm ssion system and w;il 

be applied to a terrestrial communications system or a 

cable transmission system. 

Embodiment 2 

!0123] A second embodiment of the present invention 

is featured in which the physical multi-ievei arrangement 

iatir,g capabiiity. The second ernbod!rnent offers d!ffer

ent levels in the logic reproduction capability such as 

e1·rorcorrection. For example, the data D1 in a multi-iev

el channel is divided into 1wo, D1-,1 and D1.2 , compo-

10 nents and D1_1 is more increased in the error correction 

capability than 0 1_2 fO!" discrimination. Accordingiy, as 

the error detection and correction capabiiity is different 

between D1,1 and D1.2 at demodulation, D1-1 can suc

cessfully be rnproduced within a given error rate when 
15 the cm level of an miginal trnnsmitting signai is as iow 

as disenabiing the reproduction of 0 1_2 . This wiil be im

plemented using 1he logic mui1i-levei arrangement. 

[0124] Morn specilicaily, 1tw !ogic multi-level arrange

ment is consisted of dividing da!a of a modulated multi-

20 level channel and discriminating distances between er

ro!· correction codes by mixing error correction codes 

with product codes for varying error correction capabil

ity. Hence, a more multi level signai can be transmitted. 

[0125] in fac;t, a D1 channel is divide:d into two sub 

25 channels D1-1 and D1.2 and a D2 channel is divided into 

two sub channeis D2.1 and D2_2. 

[0126] This will be explained in more detail referring 

to Fig. 87 in wl1ich D1_1 is reproduced from a lowest Cl 
N signal. If the C/N rate is d at minimum, three compo-

30 nents D1_2, D2_1 and D2_2 cannot be reproduced wh!le 

D 1_-1 is reproduccrJ. If C!N is not less than c, D1•2 can 

also be reproduced. Equally, when CJ~~ is b, 0 2_1 is re

produced and when C/N is a, D22 is reproduced. As the 

C/N rate increases, the reproducible signal levels are 
35 increased in number. The im,ver the C/N, the fewer the 

mproducible signal ieveis. This will be expiained in the 

form of reiation be1wem1 transrnil1ing distance and re

producible cm vaiue reterring to F;g. 86. in common, 

the CiN value of a received signai is decreased in pro-
40 portion to the distance of transmission as expressed by 

ti1e real iine 861 in Fig. 86. it is now assumed tiiat the 

distance frorn a transmitter ante:rrna to a rerniver anten

na is La when CIN=a. Lb when CIN=b, Le when CIN=c. 

Ld when C/N=d, and Le when CiN=e. If the distance 
4.5 lromthetransmitterantenna is greater than Ld, D1.1 can 

be reproduced as shown in f"ig. 85 where the receivabie 

area 862 is denote:d by ihe hatching In other words, D1-1 

can be reproduced within a most extended area. S!rni

iarly, 0 1.2 can be reproduced in an area 863 when the 
so distance is not more than Le. In 1his area 863 containing 

the area 862, Di-1 can with no doubt be reproduced. In 
asmali area 854, 0 2_1 can be reproduced and in a small

est area 865, D2_2 can be reproduced. As understood, 

the different data ievels oi a channel can be reproduced 

55 corresponding to degrees of declination in the C/N rate. 

16 

The logic muit;-level arrangement ot tl1e signal transmis

s on system of the present invent on can provide the 

same effect as of a traditional anaiogue transmission 
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system in which 1h amount of recei11abie data is gradu

ally lowered as the C/N rate decreases. 

[0127] The construction of the logic muiti-level ar

rangementwill be described in which there are provided 

tv;o physicai ievels and two iogic leveis. Fig. 87 is a biock 

diagram of a transrni1ter 1 which is substantial!y identical 

in construction to that shown in Fi[J. 2 and described pre

v,ousry in the first embodiment and will no further be ex

plained in detail. The oniy difference is that error correc

tion code encoders are added as abbreviated to ECC 

encoders. Thedividercircuit3 has four outputs 1-1, 1-2, 

2-1, and 2-2 through which four signais D1.1, D1.2, 0 2.1, 

and 02.2 divided from an input signal are delivered. The 

two signals 0 1. 1 and D1 .. 2 are fed to two, main and sub, 

ECG encoders 872a, 873a of a first ECG encoder 871 a 

respectively for conve11ing to error correction code 

forms. 

{01:28] Ti1e rnain ECG encoder 872a has a higher m

rorcorrection capability than that of the sub ECC encod-

coder878b before all sent to the summer 37. Atthe sum

mer 37, the four, D1 .. 1, D1 .. 2 , D2_1 and 0 2 .. 2 , error correct

ed signais are summed to a signal which is then deliv

ered from the output unit 36. 

5 [0131] Since D1_1 and 0 2_1 are higher· in the error co;

rection capability than D1_2 and D2_2 respectively, tt1e er

ro:· ra1e ren;ains less than a given value aithough C/N is 

fairly iow as shown in Fig. 85 and thus, an original signal 

will be reproduced successfuily. 

10 [0132] The action of discriminating the error correc

tion capability between the main ECC decoders 877a, 

877b and the sub ECC decoders 878a, 878b wiil now 

be described in more detail. It is a good idea for having 

a difference in tl;e error correction capability to use in 
15 the sub ECG decode,· a cormnon cod:ng technique, e.g. 

Reed-Soiomon or BCH method, having a standard code 

dis1ance and in the main ECC deccder, another encod

ing technique in which the distance t;,i1wem1 correction 

er 873a. Hence, D1_1 can be reproduced at a iower rate 20 

of Cl:'! tr1an D1.2 as apparent from the CN-level diagram 

codes is increased using Reed-So!omon codes, their 

prnduct codes, or otl;er long-iengtl; codes .. A variety of 

known techniques for increasing the error correction 

of Fig. 85. More parlicuiariy, the iogic levei of D 1_1 is iess 

af!ected by declination cf the C/N tnan that of 0 1_2. After 

error correction code encoding, D 1• 1 and D1_2 are 

summed by a summer 87 4a to a D1 si9nal which is then 

transferred to the modulator 4. The other two signals 

0 2_1 and D2.2 of the divider circu:t 3 are error· correction 

encoded by two, main and sub, ECG encoders 872b, 

873b ol a second ECC encoder 871 b respectively and 

lhen, summed by a summer 874b to a D2 signal which 

is transmitted to the modulator 4. Tho main ECC cncod 

er 872b is higher in the error correction capability than 

the sub ECC encoder 873b. The modulator 4 in turn pro

duces from the two, D1 and 0 2 , input signais a multi

level modulated signal which is fwther transmitted from 

the transmitter unit 5. As understood, the output signal 

lrorn 1he transrni1ter 1 has two physical ieve;!s D 1 and D2 

alld also, tour logic ieveis D1_1, D1 .. 2, D2 .. 1, and D2.2 

based on the two physicai ie11els for providing different 

error correction capabiiities. 

[0129] The reception of such a muiti-level signal wiil 

be explained. Fig. 88 is a block diagram oi a second 

receiver 33 which is almost identical in cons1ruc1ion to 

that shown in Fig. 21 and described m the first embod

iment. The second receive1· 33 arranged for intercepting 

multHevel signals from the t;·ansmitter 1 si1own in r:ig. 

87 furtr1tn cornprises a first 876a and a second ECC de

coder 876b, in which the dernodulalion of OAM, or any 

of ASK, PSK, and FSK if desired, is executed. 

code distance have been irrtmduced and wili no mor·e 

explained. The presem irwention can be associated with 

any known technique !or having Lhe logic multi-level ar--

25 rangement. 
[0133] The logic muiti-ievel arrangement wiil be ex

plained in conjunction with a diagram of Fig. 89 showing 

the relation between C/N and error rate a1ter error cor-

rec:tion. As shown, the straight iine 881 represents D1_1 
30 at lhe C/N and error rate relation and the line 882 rep-

resents 0 1.2 at same. 

10134] As the C/N rate of an input si9na! decreases, 

the error rate increases after error correction. If C/N is 

iower than a given value, tl1e error rate exceeds a re!-

35 erence value Eth determined by the system design 

standards and no original data wiil normally be mcon

structed. Whe:n C!N is lowere;d tc le,ss than e, 1he D1 
s gnal fails to be reproduced as expn3ssed by the line 

881 of D1_1 in Fig. 89. When eO:CiN<d, D1 .. 1 of the D1 
40 s:9nal exhibits a higher error rate than Eth and will not 

be reproduced. 

[0135] When Cir~ is d al the point 885d, D1_1 having 

a hi[Jher error correction capability than D1.2 becomes 

not higher in the error rate than Eth and can be repro-

4.5 duced. At the time, the error rate of D1--2 remains higher 

than Eth after error co!rec,ion and wili no longer be re-

produced. 

[0136] When C/N is increasecj up lo c at the point 

885c, D1 .. 2 becomes not higher in the error rate than Eth 

and can be reproduced. At the tin;e, D2_1 and 0 2.2 re

marn in 170 demodulation state. Afte!· the C/N rate is in

creased fu11herto b', the D2 signal becomes ready to be 

demoduiated. 

10137] When C/N is increased to bat the point 885b, 

[0130] As shown in Fig. 88, a receiver signal is de- so 
modulated by the demoduiator 35 to the two, D1 and D2. 

signais which are then fed to two dividers 3a and 3b re

spectively where they are divided into four iogic levels 

DH, D1_2, 0 2_1, and D2_2. Tiie four signais are trans

farre;d to the first 876a and i:he; second ECC decoder 55 D2_i of the D2 signal becon1es not hir~her in the error rate 

than Eth and can be reproduced . .At tl1e time, tl1e error 

rate of 0 2.2 remains higher than Etl1 and wiii not be re

produced. When C/N is increased up to a at the point 

876b in which D1 1 is error corrected by a main ECG 

decoder 877a, D1.2 by a sub ECG decode!· 878a, 0 2.1 
by a main ECC decoder 877b, D2_2 by a sub ECC de-

17 
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885a, D2_2 becomes no1 higher than Eth and can be re

produced. 

[0138] As described above, the four different signal 
logic levels divided from IWO, C\ and D2 , physical levels 
through discrimination o1 the error correction capability 
between tr1e leveis, can be transmitted simultaneously. 

[01:39] Using the logic multi-level arrangement of the 

present invention in accompany with a multi-level con
struction in which at ieast a part of the original signal is 

reproduced even if data in a higher ievel is lost, digital 
signai transmission will successfully be executed witl1-

ou1 iosing the advant.igeous effect of .in analogue signal 

transmission in which transmitting data is gradually de
c:·eased as the C/N rate becomes low. 

[0140] Thanking to up-to-data image data compres

sion techniques, compressed image data can be trans
mitted in the logic rnulti-ievel arrangement for enabling 

a receivm station to reproduce a hi;iher quali1y image 

three data stream signals wi1h its modu!ator 4 by the 

same manner as described in the first embodiment The 

moduiated signals are sent from a transmitter unit 5 
througi1 an antenna 6 and an uplink 7 to a transponder 

s 12 of a satellite 1 o which in turn transmits it to three di1-
ferent receivers including a first rnceiver 23. 

[0147] The moduiated signal transmitted through a 
dcwnlink 21 is intercepted by a small antenna 22 having 

a radius r1 and ied to a first data stream reproducing unit 

10 232 of the first receiver 23 where its first data stream 
oniy is demodulated. The demodulated first data stream 
is 1hen converted by a first video decoder 421 to .i tra

ditionai 425 or wide-picture NTSC or video output signal 
426 of low image resolution. 

15 10148] Aiso, the modulated signal transmitted through 
a downlink 31 is intercepted by a medium antenna 32 
having a radius r2 and fed to a first 232 and a second 

data st.earn rnproducing unit ~!33 of a second mceivm 

33 where its first and second data streams are demod-than that of an analogue system and also, with not 
sharply but at steps declinmg the signal level for ensur- 20 

ing signal interception in a wider area. The present in-

ulated respectively. The demodulated first and second 
data streams are then summed and conve11ed by a sec

ond video decoder 422 to an HDTV or video output sig
nal 427 of h!gh image resolution and/or to the video out

put signals 425 and 426. 

vention can provide an extra effect of the rnuiti-layer ar
rar1gementwhich is hardly implemented by a known dig -
itai signal trar1smissiar; system without deteriorating 

high quality image data. 

Embodiment 3 

[0141] A third embodiment of the present invention 

wiii be described referring to the relevant drawings" 
[0142] Fig. ,?9 is a schematic total view illustra1ing the 
third embodiment in the form cf a digital TV broadcasting 

system An input video signal 402 of super high resolu-

25 [0149] Aiso, the modulated Si[Jnal transmitted through 
a downlink 41 is intercepted by a iarge antenna 42 hav

ing a radius r3 and fed to a first 232, a second 233, and 
a third data stream reproducing unit 234 of a third re-
ceiver 43 where its first, secor1d, and third data streams 

30 are demodulated respectively. The demcdulated first, 

tion TV image is ted to an input unit 403 ot a first video 
encoder 401. Then, the signal is divided by a divider cir- 35 

cuit .104 into tl1ree, first, second, and third, data streams 

which are 1ransmitteid to a cornpressing circuit 405 for 

data compression before further delivered. 

scconcj, and third cfata streams arc then summed and 

converted by a third video decoder 423 to a super HDTV 

or video output signal 428 of super high image resolution 

for use in a video theater or cinema. Tl1e video output 
s gnals 425, 426, and 427 can also be reproduced if de
s red. A common digital TV signal is transmitted from a 

conventianai digital transrnit1er51 and when intercepted 

by the first receiver 23, will be converted to the video 
output signal 426 such as a low resolution NTSC TV sig-[0143] Equally, other three input video signals 406, 

407. and 408 are fed to a second 409, a third 410, and 40 

a fourtn video encoder411 respectively w!1ich all are ar
ranged identical in construction to the fast video encoder 

na.i. 
10150] The first video encoder 401 will now be ex
plained in more detail referring to the block diagram of 

Fig. 30" fo,n inpu1 video signal of super high reso!ution is 
fed through the input unit 403 to the divider circuit 404 

401 1o, data compression. 

[0144] The four first data strearns from their respec

tive encoders 401, 409, 41 0, 411 are transferred to a 

first multiplexer 413 of a multiplexer 412 where they are 
time muitiplexed by TDM process tc a first data stream 
multiplex signal which is fed to a transmitter 1. 

[0145] Apa1i or ail of the four second data streams 
from thei1· respective encoders 401 409, 410, ,111 are 

transferred to a second multiplexer 414 at the multiplex
er 412 where they are time multiplexed to a second data 
stream multiplex signal which is tr;en fed to the trans

mitter 1. Also, a part or all cf the four third data streams 

are transferred to a third multiplexer 41 ~1 where they are 

time multiplexed to a third data stream rnuitiplex signal 
whiCl1 is then fed to the transmit1e!· 1. 

[0146] The transmitter i perforrrs modulation oi the 

45 where it is divided into four components by sub-band 

coding process. in more particular, the input video signal 
is separated ihroug~1 passing a hcrizontal lowpass filer 

451 ancj a rmrizon1al highpass filler 452 of e"g. QMF 

mode to two, low and high, horizontai frequency com-
so ponents which are then subsampled to a ha!f of their 

quantities by two subsamplers 453 and 454 respective
ly. The low horizontal component is filtered by a vertical 
iowpass filter 455 ar;d a vertical high pass filter 456 to a 

low horizontal low vertical component or HLVL signal 

55 and a low horizontal hi[Jh vertical component or HL \/1_1 

s gnal respectiveiy. The two. HLVL and HLVH, signals are 

18 

then subsampied to a half by two subsampiers 457 and 
458 respectively and transferred to the compressing cir-
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cuit405 
[0151] The high honzontal component ls filtered by a 
vert cal lowpass fiiter 459 and a vertical high pass filter 
460 to a high horizontal iowvertical component or HH VL 
s:gnai and a higl1 horizontal high verticai component o; 

HHVH Signai respectively. The two, HH VL and HH VH, sig
nals are then subsamplerJ to a half by two subsamplers 
461 and 462 respectively and tra~sferred io ihe com
pressing circuit 405. 

[0152] HL.VL signai is preferably OCT compressed by 
a first compressor 471 of the compressing circuit 405 
arid Jed to a fast output 472 as !he first data stream 

[0153] Also, HL VH signal is compressed by a second 
cornprnssor 473 and fed to a second output 464. HHVL 
s:gnai is compressed by a third compressor463 and fed 
io the second outpui 464. 
[0154] HHVH signal is divided by a divider 465 into 
1wo, t1 i;Jh msolut!on (HHVH1) and supm high resoiution 
(HHVH2), v!deo signals which are then transferred to the 
second output 464 and a third output 468 respectiveiy. 
[0155] The first video decoder 421 wiii now be ex
plained in more detail referring to Fig. 31. The first data 
stream or D 1 signal of the iirst receiver 23 is fed through 

544, and fiitered t;y a horizontal highpass filter 545 to a 

high frequency horizontal video signal. The two, high 
and low trequency, horizontal video signal are then 
summed by an adder 543 to a high r·esoiution video sig-

5 nai HD which is further transmitted t!1rough an output 
unit 546 as a video output 547 of e.g. HDTV format. i! 

desired a traditiona! t~TSC video output can be recon·· 
structed with equal success 
[0156] Fig. 33 is a block diagram of the third video de-

10 coder423 in which the 0 1 and D2 signals am fed through 
a first 521 and a second input 530 respectively to a high 
frequency band video decoder circuit 527 where they 

are converted to an HD signa! by the same manner as 
above described, The 03 signai is fed through a third 

15 input 551 to a super high frequency band video decoder 
c,rcu!t 552where it is expanded, descrambled, and com
posed to HHV;i signal. The HD signal of the high fre
quency band video decoder circuit 527 and U1e HHVH2 
s gnal oi the super h!gh frequency band video decoder 

20 c:rcu;t 552 are summed by a summer 553 to a super 
high resoiution TV or S-HD signa which is then deliv
ered through an output unit 554 as a super r·esolution 
v deo output 555. 

ar1 input unit 501 to a descrambler 502 of the first video 
decoder421 where it is descrambled. The descrambled 25 

D1 signai is expanded by an expander 503 to HLVL 
which is then fed to an aspect rat:o changing circuit 504. 
Thus, HL VL signal can be delivered through an output 

[0157] The action of multip!exing in the rnuitiplexer 

4i2 shown in Flg. 29 wili be explained in more detaii. 
Fig. 34 illustrates a data assignment in which the three, 
flr·st, second, and third, data streams D1, D2 , D3 contain 
in a period of T six NTSC ci1annei data L 1, L2, L3, L4, 

ur1it 505 as a standard 500, !etternox format 507, wide
screen 508, or sidepanei format NTSC signal 509. The 
scanning formal may be oi non-intci-lace 01· interlace 
type and its NTSC mode iines me.y be 525 01· doubled 

L5, L5, six HDTV channel data Mi, M2, M3, M4, M5, M6 
30 and six S-HDTV channei dilla H1, H2, H3, H4, H5, H6 

to 1050 by double tracing. When the received signal 
from the digitai transmitter 51 is a digital TV signal of •1 
PSK mode, it can also be converted by 1he first receiver 35 

23 and the first video decoder 421 to a TV picture. The 
second video decoder 422 wi!! be explained in rnore (Je·-

respectively. !n action, the NTSC or D1 signai clata L1 
to U.1 are time mu!tiplexed by TDM process durinrJ the 

period T More particularly. HLVL of D1 is assigned to a 
domain 601 forthefirstchannel. Then, a ditferencedata 

M1 between HDTV and NTSC or a sum of HLVH, H1-1VL 
a11d H

1
_y

1
_
1
1 is assigned to a domain 602 tor the first 

channel. Aiso. a difference data H1 betvveen HDTV and 

super HDTV or HHVH2 (See F;g. 30) is assigned to a 
domain 603 for the first channei. 

taii refer-ring to the block diagram of Fig. 32. The D1 sig-
nal of the second receiver 33 is fed through a first input 
521 to a first expander 522 for data expansion and then, 

transferred to an oversampler 523 where it is sampled 
at 2x. The oversampied signal is filtered by a ve1tical 
lowpassiilter 524 to HLVL. Also, the D2 signal of 1he sec-
ond receiver 33 is fed through a second input 530 to a 
divider 531 where it is divided into thrne components 
which are then transferred to a second 532, a third 533, 
and a fowth expander 534 respectiveiy for data expan
sion. The three expanded components are sampled a1 

2x by three oversamplers 535, 536, 537 and filtered by 
a ve1,1cal highpass ~i38, a vertical lowpass 539, and a 
vertcal highpass tilter 540 respectively. Then, HLVL 
from the vertical !owpass tilter 524 and Hi_ VH from the 
vert:cal highpass fiiter 538 are summed by an adde, 

525. sampled by an oversampler 541, and 1iltered by a 
horizontal lowpass /l!ter ~i42 to a low frequency horizon

tai video signai. HHVL from the vert cal lowpass filter 539 
and HHVH 1 from the vertical high pass fiiter 540 are 
summed by an adder 526, sampled by an oversampler 

40 [0158] The selection ot ihe first channel TV signal will 

now be described. When intercepted by the first receiver 
23 with a smali antenna coLlpled to the first video de
coder 421, the first channel sirJnal is converted 1o a 
standard or w!descreen t~TSC TV signal as shown in 

4.5 Fig. 31. When intercepted by the second receiver 33 
with a medium antenna coup!ed to the second video de
coder 422, the signal is converted by summing Li of the 
first data stream 0 1 assigned to tf1e domain 601 and M1 

of the second data stream 02 assigned to the domain 
50 602 to an HDTV signal of the first channel equivalent In 

program to the r~TSC signal. 
[0159] When intercepted by the thir·d receiver 43 with 
a large antenna coupled to the third video decoder 423, 
the signal is converted by SLlmming L 1 of D1 assigned 

5.5 to the domain 601, 1\111 of D2 assigned to the domain 

602, and H1 ot D3 assigned to the doma;n 603 to a super 
HDTV signai of the first channei equivalent in program 
to the NTSC signal. The o1her channel signals can be 

19 
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reproduced in an equa! manner. 
[0160] Fig. 3[i shows another data assignment L 1 of 

a first channel NTSC signal is assigned to a first domain 
601 The dornain 601 which is allocated at the front end 
of the first data stream D1. also contains at front a data 
S11 including a descrambling data and tr1e demodula
tion data described in the first embodiment. A fii-st chan

nel HDTV signal is transmitted as L 1 and M1. Mi which 
is thus a difference data between NTSC and HDTV is 
assigned to two domains 602 and 611 of D2 . 11 L1 is a 
compressed NTSC component of 6 Mbps, Mi is as two 
times higher as 12 Mbps Hence thetotai of L.1 and Mi 
can be demodulated at 18 Mbps with the second receiv
eI· 33 and the second video decoder 423. According to 

current data compression tecl1niques, HDTV com
pressed signals can be reproduced at about 15 Mbps. 
This allows the data assignment shown in Fig. 35 to en
able simultaneous reproduction of an NTSC and HDTV 

[0164] Fig 50 illustrates a TDMA method in which 
each data burst 721 is accompanied at front a syne data 
731 and a card data 741. Aso, a frame sync data 720 
is provided at the front of a fame. Like channels are as-

s s gned to like time siots. For example, a tirst time slot 
750 carries i\JTSC, HDTV, arid super HDTV data of the 
first channe! simultaneously The six tin·,e slots 750, 

750a, 750b, 750c, 750d, 750e are arranged mdepend
ent fron1 each other. Hence, each station can offer NT-

10 SC, HDTV, and/or supper HDTV services independently 
of the other stations througi1 selecting a particular chan
nel of the time slots. Also, the first receiver 23 can re

produce an ~JTSC signal when equipped with a horizon
tal polarization antenna and both NTSC and HDTV sig-

15 nals when equipped with a compatible polarization an
tenna. In this respect, the second rnceiver 33 can repro
duce a super HDTV at lower resolution while the thir·d 
mo.,iver 43 can rcproduc,i a full sup,ir HDTV signa!. Ac-

first channel sign a!. However, this assignment a!lows no 
second channei HDTV signal to be carried. S21 is a de- 20 

scrambling data in the HDTV signal. A 1i!•st channel su-

cording to the third embodiment, a compatible signal 
transmission system Wiil be constructed. ii is under
stood tr1at tl1e data assignment is not limited to the burst 

per HDTV signai component comprises L 1, Mi, and H1. 
The difference data H1 is assigned to tr;ree domains 
603 612, and 613 oi 03 . If the NTSC signal is 6 Mbps, 

the super HDTV is carried at as high as 36 Mbps. When 
a comprnssed rate is increased, sciper HDTV video data 
of about 2000 scanning line for reproduction of a cinema 
size picture for commercial use can be transmitted with 
ar1 equal manner. 
{0161] Fi[J. 36 shows a fu11her data assignment in 
wh,ch H1 of a super HDTV signal is assi9nedto six times 
don-,ains !1 a NTSC compressed signai is 6 Mbps, this 

assignment can carry as nine limes I1,gher as 54 Mbps 
of D,I data. Accordingly, super HDTV data of higher pic
ture quality can be transmitted. 
[0162] The foregoing data assignment makes the use 
of one oftwo, horizonta! and vertical, polarization p!anes 
of a transmission wave. When both the horizontal and 
vert,cal polarization planes are used, the frequency uti
lization will be doubled. This will be explained below. 

[0163] Fig. 49 shows a data assignment in wi1icl1 Dv1 
and DH 1 are a vertical and a horizontal polarization sig
nal of the first data stream respectively, Dv2 and DH2 are 
a vertical and a horizonta! polarization signal of the sec
ond data stream respectively, and Dv3 and DH3 are a 
vert cal and a horizontal polarization signai ot the third 
data stream resp,Jctively. The vertical polarization signal 

Dv1 of the f!rst data s1ream carries a low frequency band 
or r\JTSC TV data and the horizonta! polarization signal 
DH1 carries a high frequency band or HDTV data. When 
the first receiver 23 is equipped witii a vertical polariza
tion antenna, it can reproduce oniy the NTSC signal. 
Whe,, the first receiver 23 is equipped with an antenna 
for both horizontally and vertically polarized waves, it 

can reproduce the HDT\/ sirJnai through summinrJ L 1 
and M1. More specifically, the first receiver 23 can pro
vide compatibility between NTSC and HDTV witl1 the 
use of a particular type antenna. 

mode TOMA method shown in Fig. 50 and another 
method such as tirne division multiplexing of continuous 
s 9nals as shown in Fig. 49 will be employed with equal 

25 success. Also, a data assignment shown in Fig 51 will 

permit a HDTV signal to be reproduced at high resolu-
tion 
[0165] As set !orH1 above, the compatible digital TV 
s:gnal transmission system of the third embodiment can 

30 offer three, super HDTV, HDTV, and conven1iona! NT
SC, TV broadcast services simul1ancousiy In adclition, 
a video signal intercepted by a commercial station or 
c,nema can be eiectronized. 
10166] The modified QAM ot the embodiments is now 

35 termed as St-1QAM and its error rate will be exmn!ned. 
10167] First, the e!Tor rate in 16 SRQAM will be cal
culated. Fig. 99 shows a vector diagrarn of 16 SRQAM 
s gnal points. As apparent from the first quadrant, the 
16 signai points of standard 16 QAM including 83a, 83b, 

40 84a, 83a are allocated at equal intervals o! 28 

10168] The signal point 83a is spaced ii from both tile 
I-axis and the Q-axis of the coordinate. It is now as
sumed that n is a shif1 va!ue o1 the 16 SRQAM. In 16 

SRQAM, the signal point 83a oi 16 QAM is shifted to a 
4.5 s,gnal point 83 where the distance !rom each axis is n.S 

The sl,ift vaiue n is thus expressed as: 

50 

55 

20 

10169] The other signai points 84a and 86a are aiso 
shifted to two points 84 and 86 respectively. 
10170] if the error rate of the iirst data stream is Pe1, 

it is obtained from: 
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r-
erfc ( n_,.Jf> ) 

8 Jg.;.r/ 

Also, the error rate f-'e2 ot the second data stream is 

obtained from: 

[0171] The error raie oi 36 or 32 SRQAM wiil be cal

culated. r:ig. 100 is a vector diagram ot a 36 SF{QAM 

signai in which the distance between any two 36 QAM 

signal points is 28. 

at a given error rate when its C/N rate is relatively low. 

[0174] The curve 902a represents a D2 level SRQAM 

s gnal at Ii= 1 .5 whicl, can be reproduced at the error 

rate of 10-1.5 oniywhen its CJN rate is 2.5 dB higherthan 

s ti1at of the conventional 32 QAM of t!1e curve 900. Also, 

the curves 901 band 902b represent D1 and D2 SRQAM 

S:[Jnals at n=2.0 respectively The curves 902c rcpre .. 

sents a D2 SRQAM signal at n::2.5 It is apparent that 

the C!N rate of the SRQAM sig11al at the error rate of 
10 1 o-15 is 5d8, 8dB, and 1 0dB higl1er at n=1 .5, 2.0, and 

2.5 respectively in the 0 1 level and 2.5 dB lower in the 

•2 level than tha1 of a common 32 QAM signal. 

10175] Shown in Fig. 103 is the C/N rate of the first 

and second data streams D1 , D2 of a 32 S RQAM signal 
15 whicl1 is needed for maintaining a constant error raie 

against variation of the shift n. As apparent, when the 

sni!t n is rnore than 0 8. there is developed a clear dil

ferenc€l b<l1weer1 two C/N rat€lS of ti1<lir mspective 0 1 

[0172] The signal point 83a of 36 QAM is spaced 8 20 

trom each axis of the coordinate. It is now assumed that 

and D2 levels so that the mL,iti-level signal, namely first 

and second data, transmission can be implemented 

sciccesstully. In brief, n>0.85 is essential ior multi-level 
n is a shifi value of the 16 SRQAM. in 36 SRQAM, the 

signai point 83a is shifted to a signal point 83 whore the 

distance from each axis is n8. Similarly, the nine 36 OAM 

signai points in the first quadrant arn shifted to points 25 

83, 84, 85, 85, 97, 98, 99, 100, 101 respectively. If a 

s,gnal point group 90 comprising the nine signal points 

data transmission of the 32 SRQAM signal of the 

present invemion. 

[0176] Fig. 102 shows the relation between the CiN 
rate and the error rate for 15 SRQAM signals. The curve 

900 represents a common 15 Q,i\M signal. The curves 

901 a, 901 b, 901 c and D1 level or first data stream 16 

SF-lQAM signals at n= 1 .2, 1 .5, and 1 .8 respectively. The 

curves 902a, 902b, 902c are D2 ievel or seconcl data 
stream 16 SRQAM signals a1 ncc1 .2, 1.5, and 1.8 respec

tively. 

is regarded as a single signal point, the error rate F'e1 

in reproduction of only tr1e first data stream D7 with a 

modified 4 PSK receiver and the error rate Pe2 in repro- 30 

duction of the second data stream D2 after· discriminat-

ing \he nine signal points of \he group 90 from ,,ach oth .. 

er, are obtained respectively from: 

1 /60 
~ -· erfc ( 1, --'- x 

6 "1 5 ' 
n 

'2) 
,,/n +2n+25 

2 _ /3o _ 5-n 
= -· erfc ( 1 --'- x , ) 

3 
~

40 
,,/n

2
+2n+25 

[0173] Fig. 101 shows the relation between error rate 

Pe and C/N rate in transmission in which the curve 900 

represents a conventional or not modified 32 QAM sig

nal. The straigt11 line 905 represents a ~dfJnal havin,J 

1 o-1-5 of the error rate. The curve 901 a repres,,nts a D1 
level 32 SRClAM signal of the present invention at the 

shift rate n of 1.5. As shown, the C/N rate ofihe 32 SF1-

Q,i\M signal is 5 dB lower at the error rate oi 10- 1.5 ti1an 

that of the conventional 32 QAM. This means tr1at the 

present invention allows a D1 signal to be reprocluced 

10177] The C!t\J rate of the 1irsi and second daia 

strearrs D1, D2 of a 16 SRQAM signal is shown in Fig. 

104, wl1ich is needed for maintain ng a constant error 
35 rate against variation ot the shift n. As apparent, when 

ti1e shift n is mere than 0.9 (n>0.9), the multi-level data 

transmission of the 16 SRQAM signal will be mmcuted. 

[0178] One example of propagation of SRQAM sig .. 

nals ot the present invention wiii now be described for 
40 use with a digital TV terrnstrial broadcast se1vice. Fig. 

1 05 shows the relation between the signal level and tile 

distance betvveen a transmitter antenna and a receiver 

antenna in 1he terrestrial broad cast service. The curJe 

911 represents a transmitted signal from the transmitter 

4.5 antenr,a of 1250 feet high. It is assumed that the error 

rate essential for reproduction ot an applicable digital 
TV sigrial is 1 o-1.5. The hatchir;g area 912 represents a 

noise interruption. Tt1e point 91 0 represents a signal re

ception iimit of a conventional 32 QAM signal at C/N=15 
50 dB where the distance Lis 60 miles and a digitai HDTV 

s gnal can be intercepted at minimum. 

[0179] The cm rate varies 5 dB under a worse receiv

ing condition such as bad weather. If a change in the 

reievant condition, e.g. weather, attenuates the C/N 

5.5 rate, ihe interception of an HDTV signal will hardly be 

ensured. Also, geographical conditions largely affectthe 

propagation oi signals and a decrease of aboui 1 0 dB 

at least will be unavoidabie. Hence, successful signal 
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interception within 60 miles wiil never be guaranteed to a minimum, TV view&rs or subscribers will be in

creased in number. 

[018,iJ Aiso, the HDTV service can be appreciated by 

and above all, a digital signal wili be propagated harder 

than an analogue signal. It wouid be understood tl1at the 
service area of a conventional dig ital TV broadcast sen,

ice is less dependable. 

only a few viewers who afford to have a set of high cost 

s HDTV receiver and display: according to the conven-
{OHIO] In case of Hie 32 SRQAM signal of tr1e present 

invention, three .. ievel signal transmission system is con

stituted as shown ;n Figs, 133 and 137, This permits a 

tional system, Tr1e system of Hie present invention al

lows a traditional NTSC, PAL, or SE CAM receiver to in .. 

tercept a medium resolut;on component of the digital 

low resolution NTSC signal of M PEG level to be carried 

on the 1-1 data stream D1_1, a medium resolution TV 

data of e,g. NTSC system to be carried on the 1-2 data 

stream D1_2, and a hi!Jh frequency cornpcment oi HDTV 

data 10 be carried on the second data stream D2, Ac

cordingly, the service area of the 1-2 data stream of the 

SRQAM signal is increased to a 70 mile point 91 0a while 
of the second data stream remains within a55 miie point 

91 Ob, as shown in Fig. 105. Fig. i06 illustra1es a com

puter simulation result oi thE, servicE, area of the 32 SR

QAM signal of the present invention, which ls similar to 

Fig. 53 but explains in more detail. As shown, tl,e re
gions 708, 703c, 703a, 703b, 712 represent a conven
tional 32 QAM receivable area, a 1-1 data level D1_1 re

ceivable area, a 1-2 data level D.1_2 rnceivable area, a 

second data level D2 receivable area, and a service area 

HDTV signai with tl1e use oi an additional digital tL111er 

10 A majority of TV viewers can hence enjoy the service at 

less cost and wiil be increased in number, This will en-

courage the TV broadcas1 business and crnate an extr·a 

social benefit 

[0185] Furthermore, the signal receivable area for 
15 medium resolution or· NTSC TV service according to the 

presert invention is increased about 36% at !1=2.5, as 

compared with the conventional system, As the se,vice 

area 1hus thE, numbE,r oi TV viewers is incrnased, th€l 
TV broadcast business enjoys an increasing profit, This 

20 reduces a risk in the development of a new d;gital TV 

business wl1ich wili thus be encouraged to put into prac-

of a r,eighbor anaiogue TV station respectively. The con- 25 

ventional 32 QAM signal data used in this drawing is 

based on a conventionally disclosed one. 

{0181] For common 32 QAM signal, the 60-miie-radi-

iice. 

[0186] Fig. 107 shows the service area of a 32 SR

QAM signal of the preser1l invention in whicr1 liie same 

effect will be ensured at n=1.8. Two service areas 70~1a, 

703b of D1 and D2 signals respectively can be deter

mined in extension for optimum signal propagation by 

varying the shift n considering a profile of HDTV and NT
SC receiver distribution or geograpi1ical features. Ac-us service area can be estabiished tlleoretically. Ttie 

signal level will however be aHer:uated by geographical 

01· wcaU1cr conditions and particularly, considcrabiy de 

ciined at near the limit of the service area. 

30 cordingly, TV viewers will satisfy the service and a sup

plier station will enjoy a mmdmurn of viewers. 

[0182] If the low frequency band TV component of 

M f'EG1 grade is carried on tl1e 1-1 levei D1-1 data and 
the medium frequency band TV component of NTSC 35 

grade on the 1-2 level 0 1 _2 data and high frequency 

bancj TV componemt of HDTV an thei se;cond level D2 

data, the serv;ce area of the 32 SROAM signal of the 

preser,t invention is Increased by 1 0 miles in radius for 

recept:on of an EDTV signal of med:um resolution grade 40 

and 18 miles for reception of an LDTV signal of low res

olution grade although decreased by 5 rniies for recep-

[0187] This advantage ls given when: 

f'>i .0 
Hence, if the 32 SRQA.M signai is selected, the shift n 
is determined by 

i<n<5 
Also, if the 16 SRQftJv1 signai is employed, n is de,ter

mined by: 

1<n<3 
[0188] In the SRClAM mode signal terrestrial broad

cast service in wr1icl1 the first and second data levels are 

created by shifting corresponding signal points as 

shown in Fi[JS. 99 and 100, the advantage oi the present 

ir,vention wiii be given when the shift n in a 16, 32, or 64 

tion of an HDTV signal oi high resolution gmde, as 

shown in Fig i 06. Fig, 107 shows a service area in case 

of a shift factor n ors= 1.8. Fig. 135 shows the se1v,ce 

area of Fig. 107 in terms of area. 

45 SRQAM signal is more than 1.0. 

[0183] More particularly, lhe medium resolution com

ponent of a d!gi1al TV brnadcas1 sigrrnl of the SRQAM 

mode of the preset invention can successfully be inter

cepted in an unfavorable service region or shado\v area so 
where a conventionai medium frequency band TV signal 
is hardly propagated and attenuated due to obstacles, 

Within at least !he predetermined service area, the NT-

[0189] in tile above embodiments, the low and high 
freque,1cy band components of a video signal are lrans

mi11:ed as the first and seconcj data strnarns. However, 

the tmnsm!tted signal may be an audio signal, In this 

case, low frequency or low resolution components of an 

audio signai may be transrrntted as the first data stream, 

and high frequency or high resolution components of the 

audio signal may be transmitted as !he second dala 

stream. Accordingly, !t is possible to receive high cm SC TV signal of the SRQi\.M mode can be intercepted 

by any traditional TV receiver. As the shadow or signal 

attenuating area developed by buiiding structures and 

other obstacles or by interference of a neighbor ana

logue TV signal or produced in a low land is decreased 

55 portion in hi[Jh sound quality. and low C/N portion in low 

22 
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expanded as compared with the convent!onal systems. 

[OHIO] Fu1,hermore, the th!rd embodiment can incor

porate a time division multiplexing (TOM) system as 

shown in Fig. 133. Utilization of the TDM rnakes it pos

s:bie to increase tl1e nurnber of subchanneis. An ECC 

encoder 743a and an ECC encoder 743t,, provided in 

two subchannels, differentiate ECC code gains so as to 

rnake a difference between thresholds of these t'Mo 

subchannels. Whereby, an incmase of channel nurnber 

of tl1e multHevel signal transmission can be realized. in 

this case. it is aiso possibie to provide two Treliis encod

ers 74:Ja, 743b as shown in Fi[J. 137 and differentiate 

their code gains. The explanation of this block diagram 

is substantially identical to that of later described block 

diagram of Fig. 131 which shows the sixth embodiment 

of the present invention and, thereiore, will not de

scribed here. 

{0191] In a simulation oi FifJ. 106, thE,rn is providE,d 5 

dB difference of a coding gain between 1-! subchannel 

0 1.1 and 1-2 subchannel D1_2 
{0192] An SRQAM is the system applying a C-CDM 

(Constellation-Code Division Muitiplex) of the present 

invention to a rectangleQAM. ACCDM, which is a mul

tiplexing method independent of TDM or FDM, can ob

tain subchanneis by divid!ng a constellation-code corre

sponding a code. An increase of the number of codes 

will brir1g an expansion of transmission capacity, which 

setsmall 4 ·5 dB than a thresholcJ valueforthe subchan

nel 8, i.e. a threshold 2. Accordingly, a two-level broad

casting having 4-5 dB threshold difference can be re

alized. In this case, however, a large reduction of signal 

s reception amount will occur if tl1e receiving signal level 

decreases below the threshold 2. Because the second 

S:[Jnal 721 a. hav!ng a large info:·mation amount as shad-

ed In the drawing, cannot be rece:ved ;n such a case 

and only the first signal 720a, having a small information 

10 amount, is received. Consequently, a picture quality 

brought by tiie second level will be extremeiy worse. 

[0195] However, the present invention resolves this 

problem. According to the present invention, the first sig

nal 720 is given by 32 SRQAM made whicl1 is obiained 
15 ihrough C-CDM modulation so that the subchannel A is 

divided into two subchannels i of A and 2 of A. Tl1e new-

ly added subchannel 1 of ft having a iowest threshold 

vallm, carries a low rnsolution componErnt. The seconcj 

s gnal 721 is also given by 32 SRQAM mode, and a 
20 threshold value tor the subchannel 1 of B is equalized 

with the threshold 2. 

[0196] With this arrangement, the region in which a 

transrnit1ed signal is not received when the signal level 

decreases below !he threshold 2 is reduced to a shaded 

25 portion of the second signal 721 a in Fig. 108. As the 

scibchannel 1 of B and the subchannel A are both re-

is not attained by TDM or FDM aione, while maintaining 

almost perfect compatibility wiU; conventional commu

nication apparatus. Thus C-CDM can bring excellent el- 30 

feels. 

ceivable, the transmission amount is not so much re

duced in total. Accordingly, a better picture quality is re
produced even in the second level at the signal level of 

the threshold 2. 

[0197] By transmitting a normal resolution component 

in one subchannel, it becon1es poss!ble to !ncrease the 

number ot multiple level and expand a low resolution 
seivice area. ri,is low-threshold subchannel is utilized 

{0193] Although above embod!ment combines the 

C-GDM and the TDM, it is also possible to combine the 

C-CDM with the FDM (Frequency Division Multiplex) to 

obtain similar modulation effect of threshold values. 

Such a system can be used for a TV broadcasting, and 

Fig. 108 shows a ireiqum1cy distribution of a TV s!iinal. 

A spectrum 72~i represents a frequency distribution of 

35 for transmitting important information such as sound in

format on, sync information headers of respective data, 

be,cause these inforrnation carri(l(J on th!s low-threshold 

scibchannel can be surely received. Thus stable recep--

a conventional analogue, e.g. NTSC, broadcasiing sig- tlon is feasible. If a subcl1annel is newly added in the 
nal. The largest signal is a video carrier 722. A color 40 second signal 721 in the same manner, the level number 

carrier 723 and a sound carrier 724 are not so large. of muiti-level transmission can be increased in tl1e serv-

T~1ere is known a method of using an FDM fer dividing 

a d!gi1al broadcasting signal into two frequencies. In this 

case, a carrier is d!vided !nto a first carrier 726 and a 
secor,d carrier 727 to transmit a first 720 and a second 

s:gnal 721 rnspectively. An interference can be lowered 

by placing first and second carriers 726, 727 suiiiciently 

farfrorn the video carrier 722. The first signal 720 serves 

to transmit a low resolution TV s!gnal at a large output 

level, while the second signal 721 se1ves to transmit a 

high resolution TV signal at a small output level. Con

sequently, the rnulti-ievel signa transmission making 

use of an FDM can be realized without being bothered 

by obstruction. 

[0194] Fig. i 34 shows an example oi a conventional 

method using a 32 QAM system. As the subchannel A 

has a larger output than the subchannel B, a threshold 

value for the subchannel A, i.e. a threshold 1, can be 

ice area. In the case where an HDTV signai has 1050 

scanning lines, an new serv!ce area equivalent to 775 

lines can be provided in addition to 525 lines. 
4.5 [0198] Accordingly, tl-,e combination of the FDM and 

the G-CDM realizes an increase of service area. Al

t~1ougb above embodiment divides a subchannel into 

two, it is needless to say it will aiso be preferable to di

v de !1 into three or more. 
so [0199] ~Jext, a method of avoiding obstruction by com

bining the TDl'vl and tl1e G-CDM will be expla;ned. As 

shown in Fig. 109, an analogue TV signal includes a hor

izor1tal retrace iine portion 732 and a video signal portion 

731. This method utilizes a low signal level of the hori-

5.5 zontal retrace line portion 732 and non-display o! ob

struction on a picture plane during this period. By syn

chronizing a digital TV signal with an analogue TV sig

nal, horizontal retrace line sync slots 733, 733a of the 
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horizontal retrace line portion 732 can be used fortrans

miss:on of an important, e.g. a sync, signal or numerous 

data at B. high output levei. Thus, it becomes possible to 
increase daia amouni or outpui level without increasing 

obstruction. The similar effect wiil oe expected even i1 
vert:cal retrace line sync slots 737, 737a are provided 

synchronously with vertical retrace line portions 735, 
735a. 
[0200] Fig. 110 shows a principle of the C-CDM. Fur

thermore, F'ig. 111 si1ows a code assignment of the 

C-CDM equivalent to an expanded 16 QAM. Fig. 112 
shows a code assignment of ihe C-CDM equivalent to 

an expanded 36 QAM. /l.s shown in Figs 110 and 111 , 
a 256 QAM signal is divided into fOL,r, 740a, 740b, 740c, 

740d, levels which have 4, 16, 54, 256 segments, re
spectively. A signal code word 7 42d of 256 QAM on the 
fourth level 740d is "11111111" of 8 bit. This is spiit into 

iourccdE, words 741 a, 741 b, 741c, and 741 d cf 2-bit ---

i.e.,, 11 ", "11 ", ''11 ", "11 ", which are then ailocated on sig

nal po nt regions 742a, 742b, 742c, 742d ot first, sec

ond, triird, fourti1 ievels 740a, 740b, 740c, 740d, respec
tiveiy. As a resuit, subchannels 1, 2, 3, 4 of 2 bit are 
created. This is termed as C-CDM (Ccnstellation-Ccde 

Division Multiplex). Fig. 111 shows a detailed code as

s,gnment of the C-CDM equivalent to expanded 16 

QAM , and Fig. 112 shows a detailed code assignment 
of the C-CDM equivalent to expanded 35 QAM. As the 
C-CDM is an independent muitiplexing system, it can be 
combined with the conventional FDM (Frequency Divi

sion Muitiplex) or TDM (Time Division Multiplex) 1o fur
ther ,ncrcasc the number of subchanncis. In this man

ner, the C-CDM system realizes a novel multiplexing 

system Although the C-GDM is explained by us,ng a 

rectangle QAM, other moduiation system having signal 
points, e.g. QAM. PSK, ASK, and even r:sK if frequency 

regions are regarded as signal points, can be also used 

ior this rnultipie:<in\J in the same rnannen. 

Embcdiment 4 

thus reproduces no TV program 

10203] The signal transmission system of the present 

invention allows t11e tirst receiver 23 equipped with the 
antenra 22a, which is iocated at a far distance as shown 

5 in Fig. 37, to intercept a modified 16 or 64 QAM signal 
and demoduiate at 4 PSK mode tr1e first data stream or 

0 1 component cf the received sirJnai to an NTSC video 
s gnal so tha.t a TV program picture of med,um resolution 

can be displayed even if the ievei ot the received signal 

10 is relatively low. 

[0204] Aiso, the second receiver 33 with the antenna 
32a is located a1 a medium dis1ance from the anterina 

6a and can thus intercept and demodulate both the first 
and second data sireams or D1 and D2 components of 

15 the modified 16 or 64 QAM signai to an HDTV video sig

nal which in turn produces an HDTV program picture. 

10205] The third receiver 43 with the antenna 42a is 
iocated at a n(lHr distance ar;cj can intercept and dernod

ulate the first, second, and 1hird data streams or 0 1, 02 , 

20 and 03 components ot the mod,fied 16 or 64 QAM signal 

to a super HDTV video signal whicri in turn produces a 
super HDTV picture in quaiity to a common movie pic
ture. 

10206] The assignment of frequencies is determiried 

25 by the same manner as of the time division multiplexing 

shown in Figs. 34, 35, and 36. Like Fig. 34, when the 
frequencies are assigned t first to sixth channels, L 1 of 
the D1 component canies an NTSC data of il1e firs1 
cmrnnel, M1 of tt;e D2 component carries an HDTV dif-

so ference data of the first channel, and H1 of the D3 com

ponent carries a super HDTV diiiorcncc ,fata of the first 

channel. Accordingly, NTSC, HDTV, and super HDTV 

data ail can be carried on the same channel. it 02 and 
D,1 ot the other channels are utilized as shown in Figs. 

35 35 and 36, more data ot HDTV and super HDTV respec

tively can be transmitted for higher resolution display. 
[0207] As understood, the; sys1ern allows three differ

ent but compat;ble dig;te.l TV signals to be earned on a 
single channel or using D2 and 0 3 regions of other chan-

40 neis. Aiso, the medium resoiution TV picture data of 

[0201] A fourtl1 embodiment of the present invention each channel can be intercepted in a wider service area 
wiii be described referring io the relevant drawings. 

[0202] Fig. 37 illustrates the entire arrangement of a 
s,gnai transmission system of 1he fourth embodiment, 
wh,ch is arranged for terrestrial service and sirniiar in 

both construction and action to that of the third em bod-

iment shown in Fig. 29. The diiference is that the trans
m!tier antenna 6 is repiaced witt, a 1ermstr!al an1enna 

6a and the receiver antennas 22, 23, 24 are replaced 

according to the present invention. 

10208] fl. variety of terrestna! digital TV broadcast sys-· 

terns employing a 16 Q/l.M HDTV signal of 6 MHz band-
4.5 width have been proposed. Those are however not com

patible with the existing NTSC system and thus, have 
to be associated with a sirnuicast technique for trans
mi1ting ~JTSC signais of the same prcgram on another 

with also three terrestrial antennas 22a, 23a 1 24a. The so 
action of the system ,s ident;cal to that of the tl1;rd em

bodiment and wili no more be explained. The terrestrial 
broadcast service unlike a sateliite service depends 
much on the d!stance; between the transmitter antenna 

channel. Also, such a commcn 16 QAM signal limits a 
service area. The terrestrial se1vice system of the 
present inveniion aliows a receiver iocated at a relat,vely 
far distance to intercept successf1.;ily a medium resolu

tion TV signal with no use o:' an additional device nor an 

ex:tm channel. 

6a to the receiver antennas 22a, 32a, 42a. If a receiver 

is iocated fartrom the transmitter, the level of a received 
signai is low. Particularly, a common rnulti-ievei QAM 
s:gnai can hardly be demodulated by the receiver which 

5.5 10209] Fig. 52 shows an interference region of the 

service area 702 of a conventional terrestrial digital 

HDTV broadcast staiion 701. As shown, the service ar
ea 702 of the conventional HDTV station 701 is inter-
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sec1ed with the service area 712 of a neighbor analogue 
TV station 711. At the intersecting :·egion 71 :3. an HDTV 

signai is attenuated by signal interference from the an

alogue TV station 711 and wili trus be intercepted with 

less consistency. 
{021 OJ Fig. 53 sr;ows an interference region associat
ed w,th the 111uiti--le11el signal transmission system of the 

present invention. The system is ow in the energy utili
zation as compared with a conventional systern and its 

service area 703 for HDTV signal propagation is smaller 
than the area 702 of the conventional system. In con

trary, tne service area 704 for difJital NTSC or rnediurn 

resolution TV signal propagation is larger than the con
ventional area 702. The level of signal interterence from 
a digital TV station 701 of the system to a neighbor an

alogue TV station 711 is equivalent to that from a con

ven1ional digital TV station, such as shown in Fig. 52. 
{0211] In Hie servic:El ama of1he digital TV station 701, 

there ere three interference regions developed by signal 
inte1ierence trom tl1e analogue TV station 711 Both 

HDTV and NTSC signals can hardly be intercepted in 
the first region 705. Although fairly interfered, an NTSC 

signai rnay be intercepted at an equal level in the seccnd 
region 706 denoted by the left dcwn hatching. The NT

SC signal is carried on the tii-st data stream which can 
be reproduced at a relatively low Cli'>i rate and wili tl,us 
be rninimum affected when the C/~,J rate is declined by 

signal interference from the analogue TV station 711. 

[0212] At the third region 707 denoted by the rigt11 
down hatching, an HDTV signal can also be intercepted 
when signal intorforcnco is abson1 whiio the NTSC sig 

nal can constantly be intercepted at a !ow ievel. 

[0213] Accordingly, the overail signai receivabie area 

of the system will be increased although tl1e service area 
of HDTV signals becomes a iittie bit smaller than that of 
the conventional system. l\iso, at the signal attenuating 

retiions produced by interference from a neighbor ana

logue TV station. NTSC level signals of an HDTV pro
gram can successfully be intercepted as compared with 

nals can be received at an accep1able level at the first 

s gnal interference region 70[i where NTSC signals are 

hardly be intercepied in the two-level system. A.s under-

stood, the signal interterence is also involved from a dig
s ital TV station to an analogue TV station. 

[0215] The description will now be continued, provid-

ed tha1 no di9itai TV station should cause a sign a.I inter-

terence to any neighbor analogue TV staiion. According 
to a novel system under consideration in U.S.A., no-use 

10 cnannels of the existing service channels are utilized for 
HDTV and thus, digital signals must not interfere with 

analo1;uesignals. For the purpose, the transmitting level 

of a digitai signal has to be decrec,sed lower than that 

shown in Fig. 53. it the digital signal is of conventional 
15 16 QAM or-4 fJSK mode, its HDTV service area 708 be-

comes decreased as tiie signal interference region 713 
denoted by the cross hatching is fairly large as shown 

in Fig. 54. This rnsults in a less number oi viewers ancj 

sponsors, whereby such a digital system will have much 
20 ditticulty to operate for profitable business. 

[0216] Fig. 55 shows a similar result according to the 
system of the present invention. As apparent, the HDTV 
s gr;al receivabie 703 is a littie bit srnailerthan the equal 

area 708 of the conventional system. However, the low--

25 e1· resolution or NTSC TV signal receivable area 704 will 

be increased as compared with the conventional sys-
tern. The hatching area represents a region where the 

NTSC level signal of a program can be received whlie 
the HDTV signal of the same is hardly intercepted. At 

30 the first interference region 705, both HDTV and NTSC 

s,gnals cannot be intercepted due to signal !ntcrfcrcncc 
from an analogue station 711. 

10247] When the ievel ot signals is equai, the multi-
ievel transmission system of tl,e present invention pro

ss v:des a stnaller HDTV service area and a greater NTSC 

the conventional system where no HDTV program is 40 

v:ewed in the same area. The system of the present in
vention much reduces the size of signal attenuating area 

service area for Interception of an HDTV program at an 

NTSC signal level. Accordingly, the overall service area 

of each station is increased and more viewers can enjoy 
its TV broadcasting service. Furthermore, HDTV/NTSC 
compatible TV business can be operated with econom

ical advantages and consistency. It is also intended that 
the level of a transmitting signal is increased when the 

control on averting signal interfei-ence to ne![Jhbor ana-

iogue TV stations is lessened corresponding to a sharp 

and when increases the energy of signa! transmission 

at a transmitter or transponder station, can extend the 
HDTV signal service area to an equal size to the con
ventional system. Also, NTSC level signals of a TV pro

gram can be intercepted mere or iess in a far distance 
area where no service is given by the conventional sys-

tem or a signal interference an::ia caused by an adjacent 
anaiogue TV station. 

[024 4] Although ihe embodiment employs a tv\/o-level 
signai transmission method, a ti1ree-levei method such 
as shown in Fig. 78 will be used with equal success. ll 
an HDTV signal is divided ln1o three pictwe lev

els-HDTV, NTC, and low resolution NTSC, the sennce 

area shown in Fig 53 will be increased trom two levels 

to three leveis where the signal propagation is extended 
radially and outwardly. Also, low resolution l\ffSC sig-

4.5 increase in the number of home-use digital receivers. 

Hence, the service area of HDTV signals wiil be in
creased and in this r·especl, the two different regions for 

in1erceptior1 of HDTV/NTSC and NTSC digita! TV signal 

ievels respectiveiy, shown in Fig. 55, can be adjusted in 

so proportion by varying the signal point distance in the first 
andior second data stream. As the first data stream car-

ries information about the slgnai point distance, a multi
level s:gnal can be received with r01ore ceriainty. 
[0218] Fig. 56 illustrates signal interference between 

55 two di9itai TV stations in which a rie!9hbor TV station 

701 a also provides a d1gitai TV broadcast service, as 

compared with an analogue station in Fig. 52. Since the 
ievel of a transmitting signal becomes high, the HDTV 
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service or high resolution TV sirJnal receivable area 703 
in increased to an extension equal to the service area 

702 of an analogue TV system. 
[0219] At the intersecting !·egion 714 between two 

service areas of their respective stations, tiie received 
signai can be reproduced not to an HDTV level picture 
with the use of a common directional antenna due to 
s,gna! ;nte1ference but to an NTSC level picture w;th a 
particular directional amenna directed towards a de
sired TV station. If a highly directional antenna is used, 
the received signal from a ta!·get station will be repro
duced to an HDTV picture. The iow resoiu1ion signal re

ceivable area 704 is increased largerthan the analogue 
TV system service area 702 and a couple of intersecting 
regions 715, 716 developed by the two iow resolution 
sig,1ai receivable areas 704 and 7C4a of their respective 
digita! TV s!ations 701 and 701 a permitihe received sig
nal from antenna cjirect,id one of the two stm!ons to be 

reproduced to an NTSC level picture. 
[0220] The HDTV service area ot the mu lti-levei signal 
transmission system of the present invention itself wiil 
be much increased when applicable signal restriction 
rules are w!!hdrawn in a coming d!gital TV broadcast 
smvice maturity time. 

[0221] At the time, the system of the present invention 
also provides as a wide HDTV signai receivable area as 
of the conventional system and pariiculariy, allows its 
transmitting signal to be reproduced at an NTSC level 
in a furtr,er d!stance or intersect!ng areas where TV sig
nals of the conventional system are hardly intercepted. 
,\ccordingly, signal a1tcnuating or shadow regions in the 
service area will be rninin11zed. 

Embodiment 5 

[0222] A first embodiment of the present invention re
s,des in amplitude rnodu!a1.ion or ASK procedure Fig. 
57 ,llustratesthe ass;gnment ot signal points of a 4-level 
ASK s gnal according to the fifth embodiment, in which 
tour signal points are denoted by 721, 722, 723, and 
724 T!1e four-level transmission permits a 2-bit data to 
be tn~nsrnitted in every cycle period. It is assumed that 
the four signal points 721, 722, 723, 724 represent two-
bit pattems 00, 01, i O, 11 respectively. 

ever not limited to L0>L and _.=!_ 0 will be employerJ tem

porarily or permaneniiy depending on the requirements 
of design, condition, and setting. 
[0224] The two signal point groups are assigned one-

s bit patterns of the first data stream 0 1, as shown in Fig. 
59(a). More particularly, a bit O of binary system is as
s [Jned to the fir-st signal point group 72t; and another bit 
1 to the second signal point group 726. Then, a one-b,t 
pB.ttern otthe second data streBrn D2 is assigned to each 

10 s gnal point. F'or example, the two signal points 721, 723 
are assigned D2,,o and the other two signal points 722 
and 724 are assitJned D2'"i. Those are !hus expressed 

by two bits per symbol. 
[0225] The multi-level signal transmission of the 

15 present invention can be in1plen1ented in an ASI-C mode 
with the use of the foregoing signal point assignment. 
The sys1ern of the present inveniion works in the same 
rnannm as of a conventional equal signal point distanc€l 

techrnque when the signal to noise ratio or C/N rate is 
20 high. It the cm rate becomes low and no data can be 

reproduced by the conventional technique, the present 
system ensures reproduction of the first data stream D.1 
but no, the second data stream D2. !n rnore detai!, the 
s,ale at a low CiN is shown in Fig. 60. The signal points 

25 transmitted are displaced by a Gat.;ss!an distribution to 

ranges 721 a, 722a. 723a, 724a respectively at the re
ceiver side due to noise and transmission distortion. 
Therefore, the distinction between the two signals 721 
and 722 or 723 and 724 will hardly ce ewcuted. In ott;er 

30 words; the error rate in the second da1a stream D2 will 

be increased. As appai-cnt from F g. 60, the t'No signal 
po111ts 721. 722 are easily distinguished from the o1her 
two signal points 723, 724. The distinct;on between the 
two signal point groups 725 and 726 can tl1us be carried 

35 out with ease. As the result the first data stream D1 will 
be reproduced at a low e!rn,· rate. 

10226] Accordinfj!Y, the two diffment level data D1 and 
02 can be transmitted simultaneously. Morn part,cularly, 
both the tirst and second data streams 0 1 and D2 of a 

40 given signal transmitted through the multi-level trans

mission system can be reproduced at the area where 

[0223] For· ease ot four-level signal transmission of 4.5 

the embodiment, the two signal points 721, 722 arn des
ignated as a firsl signal poim group 725 and the olher 

the C/N rate is high and the first data stream D
1 
only can 

be reproduced in the area whem the GIN rate is iow 

10227] Fig 61 is a block diagram of a transmitter 741 
in which an input unit 742 comprises a first data stream 
input 743 and a second dam stream input 744. A carrier 
wave irorn a ca!rier generator 64 is amplitude modulat
ed by a multiplier 746 us!ng an inpu1 signal fed across 

a processor 745 from the input unit 743. The modulated 

two 723, 724 are designatmj as a second signal po!n1 

group 726. The distance between the two signal point 
groups 725 and 726 is then determined wider than that 
between any two adjacent signai points. More specifi
cal!y, the distance L0 between tre two signals 722 and 
723 is arranged wider than the distance L between the 
two adjacent po!nls 721 and 722 or 723 and 724. This 
is expressed as: 

L0>L 
Hence, the muiti-levei signal transmission system ot the 
embodiment is based on L0>L. The embodiment is how-

50 s gnal is then band limited by a filter 7,flto an ASK signal 

of e.g. VSB mode which is then del vered from an output 
unit 748. 
[0228] The waveform of the ASK signal after filtering 
will now be examined. Fig. 62(a) sr1ows a frequency 

5.5 spectrum of the ASK moduiated signa! in which t'No 

s debands are provided on both sides of the carrier fre
quency band. One of the ti,vo sidebands is eliminated 
with thefilter474 to p!oduce a signal 749 which contains 
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a carrier component as shown !n Fig. 62(b). The signal 

749 is a VSB signal and if the modulation frequency 

band is f0, wiil be transmitted in a frequency band ol 
about f/2. Hence, the frequency utilization becomes 
high. Using VSB mode liansmission, tl1e ASK signal 01 
two bit per symbol shown in Fig. 60 can thus carry in the 
freqL,ency band an amount of data equal to that of 1 S 

QAM mode at four b;ts per symbol. 

[0229] Fig. 63 is a block diagram of a receiver 751 in 

which an input signal intercepted by a terrestrial antenna 
32a is transferred thmugi1 an input unit 752 to a mixer 

753 where it is mixed with a sitJnal from a variable os

c;llator 754 controlled by channel selection to a lower 

medium frequency signal. The signal from the mixer 753 

is then detected by a detector 755 and filtered by an LF' F 
756 to a baseband signal wl1ich is transferrnd to a dis
criminating/reproduction circuit 757. The discrimination! 

reproduction circuit 757 mprodurns two, first D1 and 

second 0 2 , data streams from !he baseband signal and 
transmit them further through a first 758 and a second 

data stream output 759 respectively. 
[0230] The transmission of a TV signai using such a 
transmitter and a receiver wili be explained. Fig. 64 is a 

block diagram of a video signal lransmi11er 774 in which 

a firs!. inpu1 521 of a second video deco,Jer 422 and ihe 

other is fed to a summer 778 where it is summed with 

0 2 prior to transfer to a second input 531 of the second 
v deo decoder 422. Compressed f\VL is then senifrom 

s the first input 521 to a first expander 523 where it is ex

panded to HLVL of the original length wt1ich is then trans-

ferred to a video mixer 548 and an aspect ratio chan9ing 
c rcu;t 7h1. When the inputTV signai ;s an HDTV signai, 

HL VL represents a wide-screen NTSC signal. When the 

10 same is an NTSC signal, H1_vl. represents a lower res
olution video signal, e.g. MPEG1, tl1at an NTSC level. 

[0232] The input TV signal of the embodiment is an 

HDTV signai and HLVL becomes a wide-screen NTSC 
s gnal. if the aspect ratio of an available display is 16:9, 

15 HL VL is directly delivered through an output unit as a 16: 
9 video output 426. If the display l,as an aspect ratio of 

4:3, ~\ VL is shifted by the aspect ratio changing circuit 
779 10 a !e1lerbox or sidepanel format and t!1en, deliv

ered from the output uni! ?80 as a corresponding format 
20 v deo output 425. 

a high resolution TV signal 1 e.g. a.11 HDTV signa! 1 is fed 25 

thro1.;gh an input unit 403 to a divider circuit ,104 of a first 

v:deo encoder 401 where it is divided into four high/low 

treq1.;ency TV signai components denoted by e.g. HL VL, 

HLVH HHVL, and HHVH. This action is identical to H1a1 

[0233] The second data stream 0 2 fed 1rom the sec
ond data stream output 759 lo the summer 778 is 
sLlmmed with the output of the divider 777 to a sum sig
nal which is then fed to the second input 531 of th€: sec-• 

ond video decoder 422. The sum sign a! is further trans

ferred to a divider circuit 531 while it is divided into three 

compressed forms of H,_VH, HHVL_, and HHV,+ The three 
compressed signals are then ted to a second 535, a tl1ird 
536, and a fou;th expander 537 respectively for convert

ing by expansion 10 HL VH, HHVL and H1_1VH of 1he orig
!nal length The three si9nais a1-c summed with HL VL by 
the video mixer fS48 to a composite HDTV sirJnal which 

;s fed through an output 546 of the second video decod

ei-to the output unit 780. Finally the HDTV signal is de
livered from the output unit 780 as a,1 HDTV video signal 

427. 

of the third embodiment previously described referring 30 

to Fi9. 30 and will no more be explained in detail. Tho 
four separate TV signals are encoded respectively by a 

comprnssor 405 usmg a known DPCMDCT variable 

length code encoding technique which is commonly 
used e.g. in Mf-1EG. Mean\'Vhiie 1 the motion con1pensa- 35 

tion of the signai is carried out at the input unit 403. The 

compressed signals are summed by a surnmer Tl1 to 

two, first and second, data streams D1, D2. The low fre
quency video signai component or HLVL signai is con
tained in the first data stream 0 1. The two data stream 

s:gnais D1, D2 are then transferred to a first 743 and a 

second data stream input 7 44 of a transmitter unit 7 41 

where they are amplitude modulated and summed to an 

ASK signal of e.g. VSB mode which !s propagated from 
a terrestrial antenna for broadcast service. 

[0231] Fig. 65 is a block diagra,n of a TV receiver for 

such a digilal TV broadcast system. A digital TV signal 

intercep1ed by a terrestria! an1enna 32a is fed to an inpu1 

7Ei2 of a receiver 781. The signal ;s then transferred to 

a detection/demodu!ation circuit 760 where a desired 
channel signal ;s selected and demodulated to two, first 
and second, data streams D1, D2 whicl, are then fed to 

a first 758 and a second data stream output 759 respec
tively. The action in the receiver Llnit 751 is similar to that 

described previously and wili no more be explained in 

detail. The two data streams 0 1, D2 are sentto a d;v;der 

unit 776 in which 0 1 is divided by a divider 777 into two 
components; one or compressed HLVL is transferred to 

[0234] The output unit 780 is arranged for detectin;i 

an error rate in the second data stream of the second 
data stream output 759 tl1rough an error rate detector 

40 782 ar,d if the error rate is high, delivering HLYL of law 

msoiution video data systematically. 

[0235] Accordingiy, the multi-level signal transrnis

s on system for d![Jital TV signal transmission and re-· 

ception becomes feasible. For example, if a TV signal 
4.5 transmitter station is near, both the first and second data 

screams of a received signal can successfully be repro

duced to exhibit an HDTV quaiity pictwe. If the transrnil
ter station is far, tile first data stream can be reproduced 

to HLVL wh!ch is converted to a iow resolution TV pic-
so ture. He11ce 1 any TV program \/\till be intercepted in a wid

e1- area and d;splayed at a picture quality ranging from 

HDTV to NTSC ievei. 
[0236] Fig. 66 is a block diagram showing another ar
rangement of the TV receiver. As shown, H1e receiver 

5.5 unit 7E,1 contains oniy a first data stream output 768 and 

thus, 1he processing of the second data stream or HDTV 

data is not needed so that tl1e overall construction can 
be minirnized. Ii is a good idea to have the first video 

27 

DEF0000027 
IPR2020-00034 Page 01452



53 EP O 562 875 81 54 

decoder 421 shown in Fig. 31 as a video ijecoder of 1he 

receiver. Accordingly, an ~~TSC eve! picture wiii be re

produced. The receiver is fabricated at much less cost 

as having no capabiiity to receive any HDTV level signal 

and wiii widely be accepted in the rnarket. In briet, the 

receiver can be used as an adaptertunerfor interception 

of a digital TV signal with [Jiving no modification to the 

exist ng TV system including a display. 

[02:37] The TV receiver 781 may have a further ar

rangement shown in r:ig. 67, which serves as both a sat

ellite broadcast receiver for demoduiation of PSK sig

nals and a terrestrial broadcast receiver for dernodula-

lion of ASK signals. in action, a PSK signal received by 

a satellite antenna 32 is mixed by a mixer 786 with a 

s:gnal from an oscillator 787 to a low frequency signal 

which Is then fed through an input unit 34 to a mixer 753 

sirnilar1o one shown in Fig. 63. The low frequency signal 

of PSK or QAM rnode in a giv(rn channel of 1hE: sateliitE: 

TV system is transferred to a modulator 35 where two 
data streams D1 and D2 are reproduced from the s;gnal. 

0 1 and 0 2 are sent through a divider 788 to a second 

video decoder 422 where they are converted to a video 

signal wt1ich is then delivered from an output unit 780. 

Also, a digital or analogue terrestr,al TV signai intercept

ed by a terrestrial antenna 32a is fed through an input 

unit 752 to the mixer 753 where one desired channel is 

selected by the sarne manner as described in Fig. 6:3 

pattern. More particularly_ this is equivalent to a form in 

wh,ch each of the four signal points 721, 722, 723, 724 

siiown in Fig. 57 is divided into two components thus 

producing three different levei data. 

s [0239] The three-ievei signal transmission is identical 

to tr,at described in the tr1ird embodiment and wi!I no fur-

ther be explained in detail. 

10240] in particuiar, the arrangement of tl1e video en

coder 401 of the third embodiment shown in Fig. 30 is 

10 replaced with a mod!f!cation of which block diagram is 

Fig. 69. The operation of the modified arrangement is 

stnilar and will no longer be explained in detail. Two vid

eo signal divider circuits 404 and 404a which may be 

scJb-band filters are provided forming a divider unit 794. 
15 The divider unit 794 may also be arranged more simple 

a shown in ti1e block diagram of Fig. 70, in which a signal 

passes acmss one signai divider cir-cuittwotirnes ai i!me 

division mode. More specifically a vidE,o signal of e.g. 

HDTV 01· super HDTV from the input unit 403 is time-

20 base compressed by a t,me-base compressor 795 and 

fed to the divider circuit 404 wi1ere it is divided into tour 

components, Hr1V;-cH, HHVL-H, and HLVH-H, and HL VL
H at a first cycle. At the time, four switches 765, 765a, 

765b, 765c: remain turned to the position 1 so that H,1V,f' 

25 H, HHVL-H, and HLVwH are transmitted to a compress

ing circuit 405. Meanwhile, HL VL-H is fed back through 

and detected to a low frequency base band signal. The 

signal of analogue iorm is sent directly to tr1e demodu

lator 35 for democjuiation. The signal of digital form is 30 

then fed to a discrimination/rcpro,jucin9 circuit 757 

where two data streams 0 1 and 0~ are reproduced from 

the tetrninal 1 of the switch 765c to the tirne-base com

pressor 795. At a second cycie, the tour switches 765, 

765a, 765b, 765c:tumed to the position 2 and aii the four 

components of the dividercircuit 404 are simultaneously 

transferred to the compressing circuit 405. Accor,jinglt 

the divider unit 796 of Fig. 70 arranged for time division 

processing of an input signal can be constructed in a 

s mpler dividing circuii form. 

the s;gnal. 0 1 and D,? are converted by the second video 

decoder 422 to a video signal wiiich is then delivered 
turther. A sateilite analogue TV signal is transferred to 35 

a video demodulator 788 where it is AN modulated to 

[0241] At ihe receiver side, such a video decoder as 

described in the third embodiment and shown in Fig. 30 

an analc;i~ue video signai which is then delivere:d from 

the output unit 780. As understood, the m;xer 753 ot the 

TV receiver 781 shown in Fig. 67 is arranged compatible 

between two, sateiiite and terrestrial, broadcast servic

es. Also, a receiver circuit inciuding a detector 755 and 

an LPF 756 for AM modulation of an analogue signal 

can be utilized compatible with a digital ASK signal ol 

the terrestrial TV ser1ice. The major part of the arrange

men1 shown in Fig. 67 is arranged ior compatible use, 

thus minimizing a circuitty construction. 

[02:38] According to the embodiment, a 4-level ASK 

signal is divided into 1wo, 0 1 and D2 , level componen1s 

for execution of the one-bit mode multi-levei signal 

transmission. If an 8-level ASK signai is used as shown 

in Fig. 68, it can be transmitted in a one-bit mode three

level, D1, D2 , and 03 . arrangement. A shown !n Fig. 68, 

• 1 is assi9ned to eight signal poir1is 721 a, 721 b, 722a, 

722b, 723a, 723b, 724a, 724b, each pair representing 

a two-bit pattern, 0 2 is assigned tofoursmali signal poin1 

groups 721, 722, 723, 724, each two groups represent

ing a two-bit pattern, and 0 3 is assigned to two large 
s:gnal point groups 725 and 726 ,·epresenting a !'No-bit 

is ne;eded for three .. leve;! transmission of a video signai. 

More particuiarly, a third video decoder 423 is prov;ded 

which contains two mixers 556 and 556a at ditferent 

40 processing capability as shown in the block diagmm of 

Fig. 7i. 

[0242] Aiso, the third video decoder423 may be mod

if ed in which the same action is execu!ed with one sin .. 

gle mixer556 as shown in Fig. 72. At the firsttiming, five 
45 switches 765, 765a, 765b, 765c, 765d remains turned 

to the position 1. Hence, H,_vL, r\VH, HHVL, and HHVH 
are !ea from a fi,·st 522, a second 522a, a th!rd 522b and 

a fourth expander· 522c to through their respective 

switches to the rnixer 556 where they are mixed to a 

so s ngle video signal. The video signal which represents 

HLVL-H of an input high resolution v,deo s;gnal ,s then 

fed back through the terminal 1 of the swiicl1 765d to the 

terminal 2 of the switch 765c. At the second timing, the 

four switches 765, 766a, 765b, 7650 are turned to the 

55 point 2, Thus: Hr~Vr~-Hi Hr1VL-H, HLVr1-H, and HLVL-H 
are transferred to the mixer 556 where they are mixed 

to a single video signai which is then sent across the 

terminal 2 of the switch 765d to the output unit 554 for 
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further delivery. 

[0243] in this manner of time division processing of a 
three-level signal, two mixers can be replaced with one 
m:xer 
[0244] More particularly. four components i-\VL, 

HLVH HHVL, H1-1V1-1 are fed to produce HL VL-H atttie1irst 
timing. Then, HLVff'H, ~\1VL-H, and HHVH--H are led at 
the second timing delayed trom tl1 first timing and mixed 
with HL VL-H to a target video signal. it is thus essential 
to perform the two actions at an interval of time. 
[0245] 11 the four components are overlapped each 
other or supplied in a variable sequence, they h;ive to 
be time-base adjusted to a given sequence thmugh us
ing memories accompanied with ;heir respective switch
es 765, 765a, 765b, 765c. In the foregoing manner, a 
signal is transmitted from the transmitter at two different 
timing periods as shown in Fig. 73 so that no time-base 
contro ling circuit is needed in n1e rnceiver wt;ich is 1hus 

arranged more compact. 
[0246] As shown ;n Fig. 73, D1 is the first data stream 

of a transmitting signal and HLVL, HLV,+ HHVL, and HH
VH are transrr1itted on D1 channel at the period of first 
timing. Then, m the period of second timing, HLVH, HH 
VL, and 1-,~;V~; are transmitted or; D2 channel. As the sig

nal s transmitted in a time division sequence, the en
coder n the receiver can be arranged more simple. 
[0247] The technique of reducing the number ot the 
expanders in the decoder will now be explained. f"ig. 74 

ernting at a higher speed. 

[0249] Similar effects will be ensured by assignment 
of the data components to otlier domains 821, 821 a, 
821 b, 821c as shown in Fig. 76. This becomes more 

s effective in transmission and reception of a common 4 
PSK o, ASK signal having rm different digital levels. 

[0250] Fig. 77 shows a time--base assignment oi data 
components during physical two-level transmission of 
three ditterent signal levei data: e.g. r>iTSC, HDTV, and 

10 super HDTV or low resolution NTSC, standard resolu
tion NTSC, and HDTV. For example, !or transmission of 
three data components of low resolution NTSC, stand

ard NTSC, and HDTV, the iow resolution NTSC or HL VL 
is allocated to 11-,e data domain 821 of D1 signal. A.lso, 

15 HLVH, HHVL, and HHVH ot the sta,1dard NTSC compo
nent we allocated to three domains 821 a, 821 b, 821 c 

respectively. i-\V1_1-H HHVL-H, and ~\;VwH of the 
HDTV component arn allocated to domains 823, 823a, 

and 82~1b respectively. 
20 [0251] The forego;ng assignment is associated with 

such a logic level arrangement based on discrimination 
in the error correction capability as described in the sec
or;d embodiment. More paniculariy, f\ VL is carried on 
01-1 channel of the 0 1 signal. The D1-1 channel is higher 

25 in the error correction capabiiity than D1.2 channel, as 
descnbed in tl1e second embodiment. The D1_1 channel 
is higher in the redundancy but lower in the error rate 
than the D1.2 channel and the date 821 can be recon
structed at a lower C/N rate than that of the ct~1er data (b) shows a time-base assignment of four data compo

nents 810, 810a, Si Ob, 81 Oc of a sirJnal. When other 30 821 a, 821 b, 821 c. More spec:ificaiiy, a low resolution 
NTSC component wi!i be rcpro,Jucccj at a far ioca1ion 
from the transmitter antenna or in a signal attenuatinrJ 
or sl1adow area, e.g. the intenor of a vehicle. in View ot 
the error rate, the data 821 of 0 1 _, channel is less al-

fourda1acornponcnts 811, 811a. 811b. 811carc insert 
ed between the four data components 811, 811 a, 811 b, 
811 c respectively, the latter can be transmitted at mter
vals of time. In action, tl,e second video decoder 422 
shown in Fig. 74(a) receives the four components ot the 
first data stream D1 at a first input 521 and transfers 

1hern through a switch 812 to an expander 503 one after 
another. More particularly, the component 61 O first led 
is expanded during the feeding of the component 811 
and after completion ot processing the component 810, 
the succeeding component 81 Oa is fed. Hence, the ex
pander503 can process a row of the components at time 
intervals by the same time division manner as of the mix
er, thus substituting the simultaneous action of a number 
of expanders 
[0248] Fig. 75 is a time-base assignment of data com
ponents of an HDTV signal, ir1 which H1_vl.(1) of an NT
SC component of the first channel signal for a TV pro
gra1~ is allocated to a data domain 821 of D1 signal. .Ai

so, H~VH, HHVL, and HHVH carrying HDTV additional 
components of the first channei signal are allocated to 
three domains 821 a, 821 b, 821 c of D2 signal respec
tively. There are provided other data components 822, 
822a, 822b, 822c between the data components of the 
fo·st channei signal which can thus be expanded with an 

expander circuit during transmission ot the other data. 
Hence, all the data components of one channei signal 
will be processed by a single expander capable ot op-

35 fected by signal interference than the other data 821 a, 
821 b, 821 c of D1_2 channei, w!1ile being specifically dis

criminated and stayed in a diffewn1 lo;iic levei; as de
scribed in the second embodiment. While D1 and D2 are 
divided into ti..vo physically difterent eveis, the leveis de-

40 termined by discrimination oi the distance between error 

correcting codes are arranged different in the logic level. 
[0252] The demodulation of D2 data requires a higher 
C/N rate 1han that for D1 data In action, HLVL or iow 
resoiution ~~TSC signal can at least be reproduced in a 

4.5 distant or lower CiN se1vice area. HL VH, HHVL, and Hw 
VH oan in addition be reproduced at a lower C/l'J area. 
Then, at a high cm area, H,_\/wH, HHVi_-H, and HHVH" 
H components can also be reproduced to develop an 
HDTV signal. Accordingly, 1hree different level broad-

so cast signals can be played back. This method aliows the 
s gnal receivabie area shown in Fig. 53 to increase from 
a double region to a tripie region, as shown in Fig. 90, 
ihus ensu;·ing higher opportunity for enjoying TV pro
grams 

55 [0253] Figs. 78 is a block diawam of the third video 

decoder arranged tor the time-base assignment of data 
shown in Fig. 77, which is similarto that shown in Fig. 
72 except that the third input 551 for D3 signal is elimi-
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nateij and the arranriement shown in Fig 74(a) is add

ed. 

[0254] in operation. both the 0 1 and D2 signals are 

ted through two input units 521, 530 respectively to a 

switch 812 at the first timing. As their components in

ciudir1g HLVL are time divided, u,ey are transferred in a 

sequence by the switch 812 to an expander 503. This 

sequence will now be explained referring to the time

base assignment of Fig. 77. A compressed form of HL VL 

of thet irstchannel isf irstfed to the expander503 wl1ere 

it is expanded. Then, HLVH, HHVL. and HHVH are ex
panded. Ail the four expanded components are sen1 

through a switch 812a to a mixer 556 where they are 

mixed to produce HLVL-H. HL VL-H is then fed back from 

the terminal 1 of a switch 765a ti1rough the input 2 of a 
switch 765 to the i-\.V1- input of t~e mixer 556. 

and 822 is decreased 10 1/2 or 1J3thus to iowerthe error 

rate. The physical level arrangement is consisted of 

three different levels. 

[0259] Fig. 82 is a block diagram of another modified 

5 v deo decoder 423 for decoding of the 0 1 signal time

base arranged as shown in Fig. 81, whici1 is simpler in 

construction than that shown in Fig. 80 Its action is iden·· 

tical to that of the decoder sl1own in Fig. 80 and wili be 

nc more expiained. 

10 10260] As understood, the time-base assignment of 

data components shown in Fig. 81 also contributes to 

ihe similar arrangement of the e:<pander and mixer. Al

so, tour data components of the D1 signal are fed at re

spective time slices to a mixer 556. Hence, the circuitry 
15 arrangement ot tl1e mixer 556 or a plurality ot circuit 

blocks such as provided in the video mixer 548 of Fig. 

[0255] A:t the second timing, 1-l~VH-H, HHVL-H, and 

HHV;.cH of the D2 signai shown in Fifl- 77 am fed to 1he 

expander 503 where they are expanded before trans
ferred through the switch 821 a to the mixer 556. They 20 

are rnixed by the mixer 556 to an HDTV signal which is 

32 may be arranged for changing the connection there

bmween c:orrnsponcjing to E,ach data component so tha1 

they become compatible in time division action and thus, 
min;mized ;n circu;try construction. 

[0261] Accordingiy, the receiver can be minimized in 

the overail construction. fed through the terminal 2 of the switch 765a lo the out-

put unit 521 fer furtr1er delivery. The timebase assign 

men! of data components for t,ansrnission, shown in 

Fig. 77, contributes to the simplest arrangement of the 

expander and mixer. Although Fig. 77 shows two, 0 7 

and 0 2 , signal levels, four-level transmission of a TV sig-

[0262] it would be understood that the fifth embodi

ment is not limited to ASK modulation and the other 

25 methods inciuding PSK and Q,il.M modulation, such as 

descnbed in tl1e first, second, and third embodiments, 

nal will be feasible using the addition ot a 03 signal and 

a super resolution HDTV signal. 

{0256] Fi[J. 79 illustrates a time-tiase assignment of 30 

data components of a physical thrcolcvcl. 0 1, 0 2, D3 , 

TV signa!, in which data components of the same ch,m-

nel are so arranged as not to overlap With one another 

with time. Fig. 80 is a block diagram of a modified video 
decoder 423, similar to r:ig. 78, in which a third input 35 

521 a is added. The time-base assignment of data com

ponemts shown in Fig 79 aiso contributes to the simple 

construction of the decoder. 

[0257] The action of the modified decoder 423 is al
most identical to thRt shown in Fig. 78 and associRted 40 

with the time-base assignment shown in Fig. 77 and wiil 

will be empioyed with equal success. 

[0263] Also, F'SK modulation wili be eligible in any of 

the embodiments. For exarnpie, tne signal points of a 

multiple-level FSK signal consisting of four frequency 

components 11, f2, fa, 14 me diviclod into groups as 

shown in Fig. ~,8 and when the distance betiNeen any 

two groups are spaced from each other tor ease of dis

crimination, the multi-level transmission of the FSK sig

nal can be implemented, as iilustrated in Fig. 83. 

10264] More particularly, it is assumed that the fre-

quency group 841 of f·I and 12 is assigned D1=0 and the 

group 842 ot f3 and t4 is assigned 0 1=1 If f1 and f3 

represent 0 at 0 2 and f2 and f4 represent 1 at D2 , two

bit dRta trca.nsmission, one bit Rt D.1 or D2, will be possible 

as shown in Fig. 83. Wl1en tl1e C/N rate is l1igh. a com-

bination of 0 1=0 and D2=1 is reconstructed at kt3 and 

a combination of D1=1 and D2=0 at 1=t4. When the Cif\J 

rate is iow, D1=0 oniy is reproduced at t=t3 and D1=1 at 

no more be explained. It is also pcssibieto multiplex da

ta components on the D1 signal as shown in Fig. 81. 

However, two data 821 and 822 are increased higher in 

the error correction capability than other data compo

nents 821 a, 812b, 812c, thus staying at a higher signal 

level. More parlicuiariy, the data assignment for trans

miss on is made in one pf1ysic.il level bu11wo logic level 

relationship. A!so, each data component of the second 
channel is inse1,ed betvveen two adjacent data compo

nents of the first channel so that serial processing can 

be executed at the receiver side and the same ettects 

45 t=t4. In triis manner, the FSI< signal can be transmitted 

in ti"ie rnulti-levei arrangement. This multi-state F'SK sig

nai transmission is appiicablelo each oflhe third, fourth, 

and fif1h embodiments. 

as of the time-base assignment shown in Fig. 79 wiil 

thus be obtained. 

10265] The fifth embodiment may also be irnpiement-
so ed in the form of a magnetic recardJpiayback apparatus 

ot which block diagram shown in Fig. 84 because its 

ASK rrode action is appropr ate to magnetic record and 

playback operation. 

[0258] The time-base assirJnment of data compo- 55 

nents shown ;n Fig. 81 is based on the logic level mode 

Embodiment fJ 

and can also be carried in the pl1ysicai level mode when 

the bit transmission rate of the two data components 821 

30 

[0266] A sixth embodiment of the present invention is 

applicable to a magnetic r·ecording and playback appa-
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ratus. Although the above-described fifth embodiment 
applies the present lnventlon to a multiple-level record

ing ASK data transmission system, it is aiso feasible in 
the same manner to adopt this invention in a rnagnetic 
recording and piayback apparatus of a multi-ievel ASK 
recording system. A multi-level magnetic recording can 

be realized by incorporating the C-CDM system of the 
present invention to PSK, FCK, and OAM, as well as 
ASK 
[0267] First ot all, the method of realizing a muitHevel 
recording in a 16 QAM o; 32 QAM magnetic recording 
playback. apparatus wil! be explained with reference to 
the C-CDM system of the present invention. Fig. 84 is 
a rncuit block diagram showing a QAM system incorpo
rating C-CDM modulator. Hereinafter, a QAM system 
being multipiexed by the C-CDM modulator is termed 
as SROAM. 
{0268] As shown in Fig. 84, an nput video signal. e. 
g. an HDTV signai, to a magnetic record/playback ap
paratus 851 ;s divided and compressed by a v;deo en

coder 401 into a low frequency band signal through a 
first video encoder 401 a and a high frequency band sig-
nal through a second video encoder 401 b respectively. 
Then, a low frequency band cornpcnen1, e.g. HLVL, ol 
the video signal is fed to a first data stream input 743 of 

an input section 742 and a high frequency band compo
nent including HHVH is fed to a second data stream input 
744 ot the same. Ti1e two components are further trans
ferre,J to a modulator 749 ol a modulatoridemodulator 
unit 852. The first data stream input 743 adds an error 
correcting coifo to the low frequency bancj signal in an 
ECC 743a. On the other hand, the second data stream 

ted into the second data stream input 744 is 2 bit in case 

worse error rate. It is no cfoubt that an overa!I circuit con
figuration becomes simple ii the Trellis encoding of the 
first data stream is eiiminated. ,i\n operation for modu
iation is almost identical to that of the transmitter ot the 

s fifth embodiment shown in Fig. 64 and will be no more 
explained. A modulated signal ol tt;e modulator 749 is 
fed into a recordin[j/playback ci;·cuit 853 in which lt is 
AC biased by a bias generato:· 856 and amplified by an 
amplitier 857a. Thereafter, the signal isled to a magnet-

10 le i1ead 854 tor recor·ding onto a magnetic tape 855. 
[0270] A format of the recording signal is shown in a 
record nfJ signal frequency assitJnment of Fig. 113. A 

ma!n, e g. 16 SRQAM, signal 859 having a carrier of fre-
quency fc records information, and also a piiot lP signal 

15 859a having a frequency 2fc is recorded simultaneously. 
Distortion in the recording operation is lowered as a bias 
s gnal 859b having a frequency f SIAS adds AC bias for 
maiim,tic: recordinfJ. Two oftt;reE,-level signals shown in 
Fig. 113 are recorded in multiple state. In order to repro-

20 duce these recorded signais tvvo threshoids Th-1-2, Th-

2 are given. A signal 859 wil reproduce ail at two levels 
while a signal 859cwill reproduce D1 data only, depend
ing on U1e C/N level of the recording/playback. 
[0271] A main signal of 16 SRQAM will have a s!gnal 

25 point assignment shovvn in Fig. i 0. Furthermore: a main 
s gnal of 36 SRQ/\M will have a signal point assignment 
si1own in Fig. 100. In reproduction of this signal, both 
the main signal 859 and the pilot signal 859a are repro-
duced tl,rough the magnetic head 854 and ampiified by 

30 an amplifier 857b. An output signal of 1he amplifier 857b 

of 16 SROAM, 3 bit in case of 36 SRQAM. and 4 bit in 
case of 64 Sf-lQAM. After an error correcting code being 35 

encoded in an ECG 744a, this signal is supplied to a 

!s fc,j to a carrier reproduction circuit 858 in which a rntcr 
858a separates the frequency of the pilot signal f P hav
;ng a trequency 2f0 and a 1/2 frequency divider 858b 
reproduces a carrier of lrequency f0 to transfer it to a 
demoduiator 760. This reproduced carrier is used io de
modulate the main signal in tl1e demodulator 760. As

suming that a magnetic recording tape; 85~1, e.g. HDTV 
tape, is of high GIN rate, 16 signal points are discnmi .. 
natable and thus both D1 and D2 are demodulated in the 

Trnl !s encoder 744b in which a Tmllis encoded signal 
having a rat;o 1/2 in case ot 16 SRQAM, 2/3 in case of 
32 SROAM, and 3/4 in case of 6,1 SRQAM is produced. 
A 64 SRQAM signal, tor example, has a first data stream 
of 2 bit and a second data stream of 4 bit. A Trellis en
coder of Fig. 128 allows this 64 SRQP,M signal to per
form a Trel!is encoding of ratio 3/4 wherein 3 bi1 data is 

converted into 4 bit data. Thus redundancy increases 

40 demoduiator 760. Subsequently, a video decoder 402 

reproduce all the signais. ,t\n HDTV VCR can reproduce 
a high bit-rate TV signal such as a 15 Mbps HDTV sig
nal. The low the GIN rate, 1he cheaper the cost of a video 

and a data rate decreases, while error correcting capa- 4.5 

bility increases. Tl1is results in the reduction of an erro; 

tape. So far, a VHS tape in the market is !nfer!or more 
than 1 0 dB in the C/N rate to a fuli-scale broadcast tape. 
If a video tape 855 is ot low CiN rate, it will not be abie 

rate in the same data rate. Accordingiy, transmittable in
formation amount of the recording/playback system or 
transmission system will increase substantially. 
[0269] !t is, however, possible to constitute the first so 
data stream input 743 to exclude a Treliis encoder as 
shown in Fig. 84 of this sixth embodiment because the 

to discriminate aii the 16 or 32 valued signal points. 
Therefme the first data streilm D1 can be reproduced, 
while a 2 bit, a bit, or 4 bit data stream of the second 
data stream D2 cannot be reproduced. Only 2 bit data 
stream of the first data stream :s reproduced. If a two-
ievel HDTV video signal is recorded and reproduced, a 
low C!N tape having insur-ficient capability of reproduc
ing a high frequency band video signal car; output only 

first data stream has low error· rate inherently. This wiil 
be advantageous in view ol simplification of circuit con
figurat,on. The second data strem'f', however, has a nar

row inter-code distance as compared with the first data 
stream and, therefore, l1as a worse error rate. The Trellis 
encoding of the second data stream improves such a 

55 a iovv rate iovv frequency band video sirJnal of the first 

data stream, specifically e.g. a 7 Mbps wide NTSC TV 
sgnal. 
[0272] As shown in a block diagram ot Fig. 114, the 
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secor:d data stream output 7~i9, the second da1a stream 

input 744, and the second video decoder 402a can be 

eliminated in order to provide customers one aspect al 
lower grade products. In this case, a recording/playback 

apparatus 851. dedicated to a low bit rate. will include 
a modulator sud; as a modified QPSK whicr1 modulates 

and demodulates the first data stream only. This appa

ratus aiiows only the f;rst data stream 10 be recorded 

and reproduced. Specifically, a wide NTSC grade video 

s:gnai can be recorded and reproduced. 

[0273] Above-described high CiN rate video tape 855 

capable of recordintJ a high bit-rate sifJnal, e.g. HDTV 

s;gnai, wiii be able to use in such a low bit-rate dedica!ed 

magnetic recor·ding/piayback apparatus but wili repro

duce the first data stream 0 1 only. That is, the wide NT

SC signal is outputted, while the second data stream is 

not reproduced. in other words, one recordingfpiayback 

apparatus t;aving a cornplicatecl configuration can re
prnduce a HDTV signal and the other recording/play

back apparatus having a simple configuration can re

produce a wide NTSC signai if a given video tape 855 

inciudes the same multi-level HDTV signal. Accordingly 

in case of two ievei mu itipie state, four combinations wiil 

be realized with perfect compatibility among two tapes 

having different C/N rates and two recording/piayback 

apparatus having ditferent recordingiplayback data 

rates. This will bring remarkable effect In this case, an 

NTSC dedicated apparatus will be simple in construc-

tion as compared with an HDTV cledicated apparatus. 
In more detail, a circuit scale of EDTV decoder wil! be 

1 /6 of that of HDTV deco(for. Therefore. a low function 

apparatus can be realized at fairiy low cost Realization 

of two, HDTV and EDTV, types recording/playback ap

paratus having different recording/reproducing capabii

ity oi picture quality will provide various type products 

ranging in a wide price range. Users can freely select a 

1ape among a plurality of tapes, from an expensive high 

C/N rate tape to a cheaper low cm rate tape, as occa-
s;on demands so as to satisty required picture quaiity. 

Not only maintaining pertect compatibility but obtaining 

expandabie capability will be attained and furtl1er com

patibiiity with a future system will be ensured. Conse

quently i1 wili be possible to establish long-lasting stand

ards for recording/playbacf: apparatus. Other recording 
methods will be used in the same manner·. For exam pie, 

a multi-levei recording will be real zed by use of phase 

moclulation expiained in the first and third embodiments. 

A recording using ASK explained in 1he fifth embodimen1 

wiil also be possible. A multiple state will be realized by 

converting present recording from two-level to four-ievel 

and d v;ding into two groups as shown in Figs. 59(c) and 

59(d). 

[0274] A circuit block diagram for ASK is identical to 

discriminate respective data. 

[0275] Compatibility with future standards wiii be de

scribed below. A setting ot standards for recording/piay-

back apparatus such as VCR is normally executed by 

s taking account of 11rn most highest C/N rate tape avail-

abie in practice. Ttie recording characteristics of tapes 

prowesses rapidly. For exan-,ple, the C/N rate has been 

improved more than 1 D d8 compared with the tape used 

10 years ago. If supposed that new standards will be 

10 estabiished after 1 o to 20 years due to an advancement 

of Jape property, a conventionai method will encounter 

with difficul1y in maintaining compatibility with older 

standards. New and oid standards, in fact, used to be 

one-way compatible or non-compatible with each other 
15 On the contrary, in accordance witl1 the present inven

tion. the standards are first of ali established for record-

Ing and/or reproducing the first data stream and/or sec

ond data strnam on prnsont cjay tapes. Subs€iqum1tly, if 

the C/N rate is improved magnificently in future, an up-
20 per level data stream, e.g. a third data stream, will be 

added witl1out any difficulty as long as the present in-

vention is incorporated in the system. For example, a 

super HDTV VCR capable of recording or reproducing 
a three .. !evei 54 SRQAM signal will be realized while 

25 maintaining perfect compatibility with the conventional 

standards. A magnetic tape, recording tirst to third data 

streams in compliance with new standards, wiil be able 

to use, of cause, in ti1e olclertv;o-level magnetic record

ing/playback apparatus capable of recording and/or re-
30 producing only first and seconcj data streams. In this 

case, first an,J secor:d data streams can be reproduced 

perfectly although the third data s1rean1 is ieft non-re

produced. Therefore, an HDTV signal can be repro-

duced. For these reasons, the merit of expanding re-
35 cording data amount while maintaining compatibility be

tween new and old standards is expected. 

[0276] Returning to the explanation of reproducin;i 

ope mt on of Fig. 84, the magnetic head 854 and the 

magnetic reproduction circuit 853 reproduce a repro-
40 ducing signal from the magnetic tape 85.5 and feeds it 

to tl1e modulation/demodulation circuit 852. The demod-

ulating operation is almost identical with that cf first, 

third, and fourth embodiments and will no further be ex .. 

plained. The demodulator 760 reproduces the first and 
4.5 second data streams D1 and D2. The second data 

stream D2 is error corrected with high code gain in a 

Trellis-decoder 759b such as a Vita.bi decoder, so as to 

be low error ,ate. The video decCJder 402 dernoduiates 

0 1 and D2 signals to output an HDTV video signal. 

so [0277] Fig. 131 is a block diagram showing a three
level magnetic recording/playback apparatus in accord-

that clisclosecl in Fig. 84. Besides embodiments already 

described, a n1ulti-leve! recorcJing will be also rea!ized 55 

by use of multiple tracks on a magnetic tape. Further

more, a theoretical multi-level recording will be feasible 

ance with the present invention which includes one tl1e

oretical level in addition to two physical levels. This sys

tem is substantially tr;e same as that of Fig. 84. Tt1e dif

ference is that the first clata stream is further divided into 

t.vo subchanneis by use of a TOM in order to realize a 

three-level construction. 

by differentiating the error correcting capabiiity so as to [0278] As shown in Fig. 131, an HDTV signal is sep-
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arated first o1 ail into two, medium and low frequency 
band video signals D1.1 and D1 .. 2 , through a 1-1 video 
encoder 401 c and a 1-2 video encoder 401 d and, there
afte,·, fed into a first data stream input 743 of an input 
section 7 42. The data stream D1_1 having a picture quai
ity oi MPEG grade is error correcting coded with iligh 
code gain in an ECC encode;· 743a whiie the data 
stream D1_2 is error correcting coded with normal code 
gain in an ECC encoder 743b. 0 1.1 and 0 1 .. 2 are time 
multiplexed together in a TDM 743c to be one data 
stream D1. 0 1 and 0 2 are modulated into two-level sig
nal in a C-CDM 749 and then recorded on ihe magnetic 

tape 855 through the magnetic head 854. 
[0279] In playbac,; operation, a recording signal re
produced through the magnetic head 854 is demodulat
ed into D 1 and D2 byti1e C-CDM demodulator 760 in the 
same manner as in the explanation o1 Fig. 84. The firs1 
data s1mam D1 is d,imocjulatEid into two, D1.1 ancj D1 2 , 

subchannels through the TOM 758c provided in the first 
data stream output 758. D1.1 data ;s error cor-rected in 
an ECC decoder 758a having high code gain. There
fore, D.1_1 data can be demoduiated at a lower C/N rate 
as compared with D1_2 data. A 1 1 video decoder 402a 
decodes the D 1_1 data and outputs an LDTV signal. On 

the other hand, D1 2 data is error corrected in an ECC 
decoder 758b having normal code gain. Therefore, 0 1_2 
data has a threshold value of high CJN rate compared 
witl1 0 1 _1 data and thus wili not be demoduiated when a 
signal level is not large. D1_2 data is tr1en demodulated 

track 855b having an opposite az1rnuth ang!e Bare al
ternately arrayed on the magnetic tape 8[i5. The record

ing track 855a has a recording region 855c at its central 
pmtior and the remainder as 0 1_2 recording regions 

5 855d, as denoted in the drawing. This unique recording 
pattern is provided on at !east one of several recording 

tracks. The recordin[J region 8t'i5c records one franie of 
LDTV signal A high frequency band signal D2 is record-
ed on a D2 recording region 855e corresponding to an 

10 entire recording r·egion of the recording track 855a. This 
record ng format causes no novel effect against a nor-
rnal speed recording!piayback operation. 

10283] A fast feed reproduction in a reverse direction 
does not allow a magnetic head trace 855f having an 

15 azimuth angle A to coincide witli the magnetic track as 
shown in the drawing. As the present invention provides 
the 0 1_1 recording region 855c at a centr-al narrow region 

of 1he ma;inetic: 1ape as shown in Fi;;. 132, 1his region 
oniy is surely reproduced although it occurs with a pre-

20 determined probability. Thus reproduced D1_1 signai can 

democuiate an entire picture piane of tl1e same time al
though its picture quality is an LDTV of MPEG1 level. In 
this manner several to several tens LOTV signals per 
second can be reproduced with perfect picture images 

25 during the fast feed playback operation, thereby ena

bling users to surely confirm picture images during the 
fast feed operation. 

in a i-2 video decoder 402d and summed wilh D1-1 data 30 

to output an EDTV signal of wide NTSG grade. 

[0284] A head trace 855g corresponds to a head trace 
in the reverse playback operation, 1rorn which it is ur1-
derstood only a par1 oi the magnetic track is 1raced in 
the reverse playback opera1ion. The recording/playback 

[0280] The second data stream D2 is V1tabi demodu

lated in a Trellis decoder 759b and error corrected at an 
ECG decoder 759a. Thereafter, D2 data is converted in
to ah gh frequency band videos gnal through a second 
video decoder 402b and, then, summed wit!1 D1-1 and 
D1_2 da1a to output an HDTV s gnal. In this case, a 

threshold value ol the C/N rate of D2 data is set larger 
than that of C/N rate ot D1 _2 data. Accordingly, D1 _1 data, 

format s!,own 1n Fig. 1::i2 however allows, even in such 

a reverse playback operation, to reproduce D1 1 record
ing region and, therefore, an animation of LDTV grade 

35 is outputted intermittentiy. 
[0285] ,l\ccordingiy, the present invention makes It 

ie. an LDTV signal, wiil be reproduced from a. tape 855 40 

having a smalier CiN rate. D1_1 and D1_2 data, i.e. an 
EDTV signal, wiil be reproduced from a tape 855 having 

possible to record a picture irrnige of LDTV grade within 
a narrow region on the recording t;-ack, wl,;ch results in 
intermittent reproduction of aln1ost perfect still pictures 
with picture quality of LDTV grade during normal and 
reverse fast feed playback operations. Thus, the users 
can easiiy confirm picture imaged even in high-speed 
searching. a normal C/N rate. And, D1.1, D1_2, and D2 data, Le an 

HDTV signal, wiii be reproduced from a tape 8Ei5 having 
a high C/N rate. 
[0281] Three-ievel magnetic recording/playback ap
paratus can be realized in this manner. As described in 
the foregoing description, the tape 855 r1as an interre

lation between C/N rate and cost. The present invention 
allows users to select a grade of tape in accordance wlth 
a content ot TV program they want to record because 
video signals having picture qualities of three grades 
can be recorded and/or reproduced in accordance with 
tape cost. 
[0282] Next, an effect of n1ulti-level recording wili be 
descnbed with respect to fast feed playback. As shown 
in a recording track diagram of Fig. 132, a recording 
track 855a having an azimuth angle A and a. recording 

10286] Next, another method wi i be described to re-
45 spond a higher speed fast feed piayback operation. A 

D1_1 recording region B55c is provided as shown a.t low
er right of Fig. 132, so that one frame of LDTV signal is 
recorded thereon. Furthermore, a narrow D1.1-D2 re

cording region 855h is provided at a part of the 01-1 re-
so cording region 855c. A subchannel D1_1 in this region 

records a pa1t of intormat;on reiating to the one frame 
of LDTV signai. The remainder of the LDTV information 
is recorded on the D2 recording region 855j of the 
D1_1-D2 recording region 855h in a duplicated manner. 

55 The subchannel D2 has a data recordin[J capacity~~ to 

33 

5 times as mucl1 as the subchannel 0 1 1 Tl1erefore, 
scibchannels D1_1 and D2 can record one frame informa
tion of LDTV signal on a smaller, 1/3--1/5, area of the 
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recordinn tape. /1.s the head trace can be recorded in a Embodiment 7 
further narrower regions 85[ih. 8[i5j, both time and area 
are decreased into 1/3- 1/5 as compared with a l1ead [0292] A seventh embodiment of the present inven-
trace time T51 . Even if the trace of i1ead is further in- tion will be described for execution of four-levei video 
ciined by increasing the fast feed speed amount, the s s gnal transmission. A combination of the fow·-level sig
probability of entireiy tracing ti1is region will be in

c:·eased. /1.cco:·dingly, perfect L.DTV picture imarJes wiil 
be interm;t1entiy reproduced even if the fast feed speed 
is increased up to 3 to 5 times as fast as ti,e case of the 

subcl,annel D1_1 only. 
[0287] In case of a two-levei VCR, this method is use
less in reproducing the D2 record ng region 855j and 
therefore this region wiii not be reproduced in a high
speed fast feed piayback operation. On the other hand, 
a three-level high performance VCF{ wiil allow users to 
confir,n a picture image even if a fast feed piayback op

eration is executed ai a faster, 3 to 5 as fast as the two
level VCR. speecL In other words, not only excHIIEmt pic-

nai transmission and nIe four-ievei video data construe-
tion will create a iour--level signal service area as shown 
in Fig. 91. The four-ievel sen1,ce area is consisted of, 
from :nnermost, a first 890a, a second 890b, a third 

10 890c, and a tourth signai receiving area 890d. Ti1e meth-
od of devE:loping such a four-ievei service area will be 
expiained in more detail. 

10293] The four-level arrangement can be impiement
ed by using four physicaily different levels determined 

15 through modulation or tour logic levels detined by data 
discrimination in the error correction capability. The 

ture quality is obtained in accordance with cost but a 
maximum fast feed speed capable of reproducing pie- 20 

ture images can be increased in accordance with tl1e 

former provides a iarge difference in the CiN rate be
twem1 two acjjacent ievE,is ancj tt;e CiN raw t;as to bEl 

increased to discriminate ail the four levels from each 
other. The latter is based on the action ot demodulation 
and a difference in the CiN rate between two adjacent 
levels should stay at minirnucn. Hence, the four-level ar

rangement is best constructed usirHJ a combination of 
two physical levels and two iogic levels. The divisiori of 

cost. 

[0288] Although this ernbodirnem utilizes a rnuiti ievel 
modulation system, it is neediess to say that a normal, 

e.g. 16 O/1.M, modulation system can also be adopted 
to realize the fast feed playback operation in accordance 
with the present invention as long as an encoding of pic-
ture images is ot muitiple type. 

25 a video signal into four signal levels will be explained. 

[0294] Fig. 93 is a block diagram of a divider circuit 3 

[0289] A recording method of a conventionai non-rnui-
1iple digital VCR, in which picture images are highly 30 

which comprises a video divider 895 and four compres
sors 405a. 405b. 405c, 405d. T!1e video divider 895 con
tains H;;ee dividers 404a, 404b, 404c which are ar-
ranged identical 1a the divider circu t 404 of 1he first vid
eo encocjer 401 shown in Fig. '.30 and will be no more 
exp!ained. An input video signa! is divided by the divid

ers into four components. HL VL ot low resoiution data, 
HHVH of high resolution data, and HLVH and HHVl. for 

corn pressed. clisperses 11i(foo da1a uniformly. Therefore, 
it was not possible in a fast feed playback operation to 
reproduce ali the picture images on a picture plane of 
the same time. The picture reproduced was the one con
sisting of pluraiity of picture image blocks having non
coincided time bases with eaci1 otner. The present in

vention, howeiver, provides a rnuhi--leveil HDTV VCR 
wh,cl1 can reproduce picture image blocks hav,ng coin
c,ded time bases on an entire picture plane during a fast 
teed playback operation although its picture quality is of 
LDTV grade. 
[0290] The three-level recording in accordance with 
the present invention wiii be ab e 10 reproduce a hi[Jh 
resolution TV signal such as HDTV signal when the re-

35 medium resolution data. The resolution of HLVL is a half 
ti1at of the originai input signal. 
10295] The iriput videio signal is 1irst divided by the di
v der 404a into two, high and iow, frequency band com-
ponents, each component being divided into two, hori-

40 zontai and verticai, segments. The intermediate be

tween the l1igh and low frequency ranges is a dividing 
point according to the embodiment. Hence, ii the input 
11 deo signai is an HDTV sirJnai of 1000-line vertical res-
olution, HLVL has a vertical resolution o1 500 lines and 

cording/playback system has a high CtN rate. Mean- 4.5 a horizontal resolution of a halt value. 

while, a TV signal of EDTV grade, e.g. a wide NTSC [0296] Each of two. horizontal ard vertical, data ot the 
signai, or a TV signal of LDTV grade, e.g. a low resolu
tion NTSC signai, will be reproduced when the record
ing/playback system has a low C/N rate orpoorfunction. 
[0291] As is described in the foregoing description, 
the magnet,c recording/playback apparatus in accord
ance with the present invention can reproduce picture 
images consisting of the same content even it the C/N 
rate is ,ow or an error rate is high, although the resoiution 
01· ihe piciure quaiity is relatively !ow. 

low frequency component H1_1/L is 'urther divided by the 
divider 404c: into two frequency band segments. Hence, 

an HLVL segment output is 250 lines in the vertical res-
so olution and 1/4 of the original horizontal resolution. This 

output of the divider 404c wh;ch is termed as an LL sig
nal is then compressed by tr:e compressor 405a to a 
D,~_1 signal. 
[0297] The other three higher irequency segments of 

55 HLVL are mixed by a mixer T72c to an LH signal which 

is then compressed by the compressor 405b to a Di 2 

s gnal. The compressor 405b may be replaced with 
three compressors provided between the divider 404c 

34 
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and 1he mixer 7T2c. 

[0298] HLVH, HHVL, and HHVH form the divider 404a 
are mixed by a mixer 772a to an H,.NH-H signal. If the 
input signal is as high as 1000 iines in both horizontal 

and vertical resolution. Hi-iVwH has 500 to 1000 iines 
of a l1orizontal and a vertical reso:u,ion. HHVH-H is fed 
to the divider 404b where it is divided again Into four 

compcnents. 
[0299] Simiiariy, i-t VL from the divider 404b has 500 

to 750 lines of a horizontal and a vertical resolution and 

transfened as an HL signal to the comprnssor 405c. The 

otherthreecornponents, HLVH, HHVL, and HHVH, from 

the divider 404b have 750 to 1000 lines of a horizontal 
and a vertical resoiution and are rnixed by a mixer 772b 
to an HH signal which is then compressed by the com

presser 405d and delivered as a 0 202 signal. After com
pression, the HL signal is delivered as a D2_1 signai. As 
1he msuit, u_ or D11 carries a frequency data of Oto ~!50 

lines, LH or D1.2 carries afrequencydata from more than 

HL. signal to an HHVwH signal which is then divided by 

a divider 531c and sent to the video mixer 54Bc. At the 

vdeomixer548c, HHVwH iscombinedwiththesumsig
nai of LH and LL to a video output. The video output of 

s ti1e mixer 33 is then transferred to the output unit 36 of 
the second receiver shown in Fig. 88 where it is convert

ed to a TV signal for delivery. If the original signal has 
1 050 lines cf verticai resolution or is an HDTV s;gnal of 

about 1000-line resolution, its four different signal level 

10 components can be intercepted in t!1eir respective sig

nal receiving areas shown in Fig. 91. 
[0303] The picturn quali1y of the four different compo

nents will be described in more detail, The illustration of 

Fig. 92 represents a combination of Figs. 86 and 91. As 
15 apparent, when the C/N rate increases, tl1e overall sig

nal level of amount of data is increased from 862d to 

250 lines up to 500 lines, HL or • 2.1 carries a frequency 20 

data of more than 500 lines up to 750 lines. and HH or 

862a by steps oi four signal levels D1.1, D1_2, 02.1. D2.2 

[0304] Aiso. as st1own in Fi\J. 95, the four different lev

el components LL, L.H, HL, and HH are accurnuiated in 
prnportion to the C/~~ rate. More specifically, the qual;ty 

of a reproduced picture will be increased as the distance 
irorn a trnnsmitter antenna becomes small. When L=Ld, 

LL component is reproduced. Wf1en L=Lo, LL+LH signal 
is reproduced. When L=Lb, LL+LH+HL signal is repro-

duced. When L=L.a, LL.+LH+HL+HH signal Is repro
duced. As the resuit, ii the bandwidtli of the original sig
nal is 1, the pictw·e quality is enhanced at 1/4 increments 

of bandwidth tram 1/4 to i depending on the receiving 
area. If Hie originai signal is an HDTV of 1000-iirie ver-

0 2_2 carries a frequency data of r01ore than 750 lines to 

1000 ines so that the divider circuit 3 can provide a four 
level sirinal. Accordingly, when the divider circuit 3 of the 

transmitter 1 shown in Fig. 87 is replaced with the divider 25 

circuit ol Fig. 93, the transmission of a tour-ievei signal 

wiil be implemented. 
[0300] The combination ot mu ti-level data and multi

level transmission allows a video signal to be al steps 
declined in the picture quality in proportion to the C/N 
rate during transmission, thus contributing to the en
largement of the TV broadcast service area At the re

ceiving side, tl1e action of demodulat;on and reconstruc-
tion is dentical to that of the second receiver of the sec-
ond embodiment shown in r:ig. BB and wiil be no more 

explained. In particular, the mixer 37 is modified for vid

eo signal transmission ra1her than da1a cornrnurnca1ions 

and will now be explained in more detail. 

[0301] As described in the second embodiment, a re
ceived signal Riter demodulRted Rnd errnr corrected, is 

fed as a set of four components 0 1. 1 , D1.2 , D2_1, 0 2_2 to 
the mixer 37 of the second receiver 33 oi Fig. 88. 

[0302] Fig. 94 is a block diagram of a n1odified mixer 

33 in which D1-1, D1 .2 , D2 .. 1, D2.2 are expiained by their 
respective expanders 523a, 523b, 523c, 523d to an LL, 

and LH, an HL, and an HH signal respectively wi1ioh are 
equivalent to those described with Fig. 93. Ii the band
width of the input signal is 1, LL has a bandwidth of 1/4, 

LL.+LH has a bandwidth of 1/2, L.L+LH+HL has a band
width of 3/4, and LL+LH+HL+HH has a bandwidth of 1. 

The LH signal is then divided by a divider 531 a and 
mixed by a video mixer 548a with the LL signal. An out-

put oi the video mixer 548a is transferred to an HL VL 
terminal of a video mixer 548c. The video mixer 531 a is 

identical to that of the second decoder f527 of Fig. 32 

and will be no more explained. Also, the HH signai is 
divided by a divider 531 band fed to a video mixer 548b. 

Atthe video mixer 548b, the HH signai is mixed with the 

30 tical resolution, a reproduced TV sign Bl is 250,500,750, 

and 1000 lines in 1he resolution at their respective re 
ceiving areas. The picture quality wili thus be varied at 

steps depending on the level of a signal. Fig. 96 shows 

the signal propagation of a conventionai digital HDTV 
35 s gnal transmission system, in wh ch no signal repro

duction will be possible when the C/N rate is less than 
VO Also, signal int,:rception wi!I hardly be guaran1eed 

at signal interference reg;ons, shadow regions, and oth·· 
er signa! attenuating regions, denoted by the symbo! x, 

40 of these1-vice area. Fig. 97 shows the signai propagation 

of an HDTV signal transmission system of tl1e present 

invention. As shown, the picture quality will be a full 

1 000-line wade at the distance La where CIN=a, a 

750-line grade at the distance Lb whern C/N=b, a 
45 500-line grade at the distance Le where C/~J=c, and a 

250-line gr-ede at tiie distance Ld where C/N=ci. Witl1in 

t~1e distance La, there are shown unfavorable regions 
where the C/N rate drops sf,arply ,ind no HDTV quality 

picture will be reproduced. As understood. a iower pie-
so ture quallty signal can however be lnter·cepted and re

prnduced according to the multi-level signal transmis-
s,on system o1 ti1e present invention. For example, the 

picture quality will be a 750-line grade at the point B in 

a building shadow area, a 250-iine grade at the point D 
55 in a running train. a 750-line grade at the point Fin a 

ghost deveiop;ng area, a 250-line grade at the point G 

in a running car, a 250-line grade at the point L in a 
neighbor signal interference area. As set forth above, 

35 
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1he sirJnai ti-ansrn!ssion system of the present invention 
allows a TV signa.i to be successfully received at a grade 
in the area where the conventional system is poorly 
quaiified, thus increasing its serv ce area. Fig. 98 shows 
an example of simultaneous broadcasting of four differ
ent TV programs, in wt;ich three quaiity programs C, 8, 
A are transmitted on their respective channels D1.2, 

0 2.1, D2.2 while a. program D identicai to that of a iocal 
anaiogue TV station is propagated on the D1--1 channel. 
Accordingly, while the program D is kept available at si
mulcast service, ti1e other three programs can also be 
distributed on air ior offering a multiple program broad

cast ser✓ice. 

Embodiment 8 

[0305] Hereinafter, an eighth embodiment of the 
prnsent inv,rntion wiii be explainmj referrin;i to 1he draw
ings. The eighth embodiment employs a mult!-level sig
nal transm;ss;on system of the present invention for 

transmission/reception in a cellular telephone system. 
[0306] Fig. 115 is a block diagram showing a trans
mitter/receiver of a portable telephone, in which a tele
phone conversation sound inputted across a micro

phone 762 is compressed and coded in a compressor 
405 into mul1i-ievei, D1, D2 , and 03 data previously de
scribed. These D1, D2 , and D3 data are time divided in 
a time division circuit 765 into predetermined time siots 
arid tr1en, modulated in a modulator 4 into a multi-level, 

base station, Based on the n1onitoring resu!t 1 the base 
station controller 7'74 carries out an overall system con

trol including aiiocaiion of channel frequencies to re
spective base stations or control of receiving ceils ot re-

s spective base stations. 
[0309] Fig. 117 is a view st1owing a traffic distribution 
ofcornrnunication an·,ount in aconvent!onal, e.(J. QPSK, 
system. A diagram d:0 A shows data 774a and 774b hav
ing frequency utiiization efficiency 2 bitiHz, and a dia-

10 gram d=B shows data 774c having frequency utilization 
efficiency 2 bit/Hz. A summation of these data 774a, 
774b, and 774c becomes a data 774d, which represents 

a transmission amount of Ach consisting of receiving 
celis 768 and 770 Frequency uiiiization efficiency of 2 

15 bi1/Hz is uniformiy distributed. However, density of pop
ulation in an actual urban area is locally high in several 
crowded areas 775a, 775b, and 775c which inciude 
bu!lcj!ngs concentratmL A data 774e representing a 

communicat!on traffic amount shews severai peaks at 
20 iocat;ons just corresponding tc these crowded areas 

775a, 775b, and 775c, in contrastwth ether area having 
srnali communication amount. A capacity oi a conven
tional cellular telephone was uniformly set to 2 bit/Hz 
irequency efficiency at entire region as shown by the 

25 data 774d !rrespective of actual traffic amoun1TF shown 
by the data 774e. It is not effective to give the same fre
quency efficiency regardless cl aciual traffic amount In 
order to compensate il,is ineffectiveness, the conven
t!onal systems have allocated many frequencies to the 

e.g. SRQAM, signal pi-eviously described. Thereafter, 30 regions having a large1raffic amount increased channel 
an antenna sharing unil 764 and an antonna 22 transrni1 
a carrier wave carrying a modulated sirJnal, which will 
be mtercepted by a base station late!· descnbed and fur
ther transmitted to other base stations or a central tele
phone exchanger so as to communicate with other tei
ephones. 
[0307] On the contrary, the; antenna 22 receives trans
m;ss:on radio waves from other base stations as com
munication signals from other telephones. A received 
signai is demodulated in a multip e-ievel, e.g. SRQAM, 
type demodulator 45 into D1, D2 and 0 3 data. A timing 
circuit 767 detects timing signals on ihe basis of demod
ulated signals. These timing signals are fed into 1hetirne 
division circuit 765. Demoduiated s!gnals D1, D2, and 
0 3 are fed into an expander 503 and expanded into a 
sound signal, which is then transmitted to a speaker763 
and conve;ted into sound. 

[0308] Fig. 116 shows a block diagram exemplarily 
showing an arrangement of base stations, in which three 
base stations 771, 772, and 7'13 locate at center of re
spect:ve receiving ceils 768, 759, and 770 ot hexagon 
or circle. These base stations 771 772, and 773 respeo
tiveiy has a plurniity of transmitier/rnceiver units 
761 a~761j each sirnilarto that oi Fig. 115 so as to have 
data cornmun!cation channels equivalent to the number 

of these transmitter/receiver units. A base station con-
1roiler 774 is connected to all the base stations and ai
ways monitors a communication traffic amount ot each 

number, or decreased 1.ho receiving cell ol 1.hc same. 
However. an increase of channel number is restricted 
by the frequency spectrum Fu1the1rnore, convent;onal 
muiti-ievel, e.g. 16 QAM or 64 QAM, mode transmission 

35 systems increase transmission power. A reduction of re
ceiving cell wiii induce an increase in number of base 
stat!ons, wh!ch will increase inslaiiation cost. 

[034 O] it is ideal for the improvement of an overali sys-
iem efficiency to increase the frequency efficiency of the 

40 region having a la1·ger traffic amount and decrease the 

frequency efficiency of the region having a smaller traffic 
amount. A rnulti-ievei signal transmission system in ac
cordance w!th the present invention realizes 1his !deal 
modification. This will be explained with reference to Fig. 

4.5 118 shewing a communication amount & traffic distribu

iion in accordance with the eighth embodiment of the 
preser,t invention. 

[03'11] Mme speci1icaiiy, Fig. 118 st1ows comrnur1ica

tion amounts of respective receiving cells 770b, 768, 
so 769, 770, and 770a taken along a line A-A'. The receiv

ing celis 768 and 770 utii;ze trequencies of a channel 
group A, while the receiving ceils 770b, 769, and 770a 
utilize frequencies of a channei group 8 which does not 
overiap wilt; the channel group A. The base station con-

55 troller 774 shown in Fig 1i fi increases or decreases 

ciiannel number of these channels in accordance with 
the traffic amount of respective receiving ceiis. in Fig. 
118, a diagram d=A represents a distribution of a com-

36 

DEF0000036 
IPR2020-00034 Page 01461



71 EP O 562 875 81 72 

munication amount ot the A channe!. A diagram d~B 

represents a distribution of a communication amount of 
the B cl1annel. A diagram d=A+B represents a distribu-

time slot according to the eighth embodiment. The con

ventional system pet-forms a down, i.e. from a base sta
tion to a mobile station, transmission as shown in Fig. 

tion of a communication amount of all the channels. A 119(a), in which a sync signal Sis transmitted by a time 
diagram TF rep;-esents a communication traffic amount, s sot 780a and transmission signais to respective porta-
and a diagram P shows a distribution of buildings and ble priories of A, B, C charrnels by t rne slots 780b, 780c, 
population. 
[034 2] The receiving ceils 768, 769, and no empioy 
the muiti-level, e.g. SROAM, signal transmission sys
tem T!1erefore, it is possible to obtain a frequency utili
zation efficiency of 6 bit/Hz, three times as large as 2 
bit/Hz of QPSK. in 1he vicinity of the base stations as 
denoted by data 776a, 776b, and 776c, Meanwhile, !he 
treqL,ency utilization efficiency decreases at steps from 
6 bit/Hz to 4 bitiHz, and 4 bit/Hz to 2 bit/Hz, as it goes 
to suburban area, If the transmission power is insuffi
cient, 2 bi1/Hz ar,eas become narrower !han 1he receiv
ing rnlls, denotmj by dotlE,d iines 777a, 777b, 777c, of 

QPSK. However, an equivalent receiving cell wiii be 
easily obtained by slightly increas;ng the transmission 
power of the base stations. 
[03i 3] Transmitting/receiving operation of a mobile 
station capable of responding to a 64 SRQAM signal is 
carried out by use of modified QPSK, which is obtained 

by set a shift amount of SRQAM to S=1, at the place far 
trom tl-:e base station, by use of 16 SRQAM at the place 
not so far from the same, and 64 SROAM at the nearest 
place. Accordingly, the rnaximum transmission power 
does not increase as compared with QPSK, 
{0314] Furthermore, 4 SRQAM type transmitter/re
ceiver, whose circuit configuration is simplified as shown 
in a b!ock diagram of Fi[J, ; 21, will be able to communi

cate with other telephones while mamtaining compat;
bility. That wili be the same in 15 SRQAM type transmit-

780d respectively at a frequency A On the other hand, 
an up, i.e, from the mobile stat;or, to the base station, 
transrrcission is performed in such a manner that a sync 

10 s gnal S, and transmission signals of a, b, c channels 
are transmitted by time slots 781 a, 781 b, 781 c, 781 d at 
a frequency B. 

10317] The present invention, wrich is characterized 
by a multi-level, e,g. 64 SRQA.M, signal transmission 

15 system, allows to have ti1ree-ievel data consisting of • 1, 

02, D:; of 2 bit/Hz as shown in Fig, 119(b). As both of,'\ 
and A2 data are transmii1ed by i6 SRQAM, their time 
sots i1ave two tirnes data rme as shown tJy siots 782b, 

782c and 783b, 783c. It means the same quali!-y sound 
20 can be transm;tted by a half t;me. Accord;ngly, a time 

width of respective time slots 7820, 782c becomes a 
half. in this rnanner, two times transmission capacity can 
be acquired at the two ievel region 776c shown in Fig, 
118, i,e, in the vicinity of the base station, 

25 10318] in the same way, t me slots 782g, 783g carry 

out the transmission/reception of E 1 data by use of a 64 
SROAM signal. As the transmission capacity is three 
times, one time slot can be used for three cl1annels of 
E.1, E2, E3, This would be used for a region further close 

30 to 1he base station. Thus, up to three 1imes communi
cation capacity can tic otitainod at the same frequency 
band, An actual transmission efficiency, however, wou!d 

be reduced to 90%. It is desirable for enhancing the ef-

!er/receiver shown in a block diagram of r:ig. 122. As a 35 

result, three different type telephones !1aving different 

fect o1 the present invention to coincide the transmission 
amount distribution according to the present invention 
with the regionai distribution of the actual traffic amount 

modulation systems will be prov;ded. Srnall in size and 

light in weigl1t is important tor poctable telephones. In 
this regard, the 4 SROAM system having a simple circuit 
configuration will be suitable tor the users who want a 
small and iig!1t telephone aithougn its frequency utiliza
tion efficiency is low and therefore cost of call may in

crease. In this manner, the present invention systen1 can 
suit tor a wide variety of usage 

as perfect as possible. 
[034 9] in fact, an actual urban area consists of a 
crowded building district and a greenbelt zone surround-

40 ing th:s building area. Even an actual suburb area con

s sts of a residential district and fields or a forest sw-

[0315] As is explained above, the transmission sys- 45 

tem having a distribution like d=A+B of Fig. 118, whose 
capacity is locally altered, is accomplished. Therefore, 

rounding this residential dis1rict. These urban and sub
urb areas resemble the distribution of the TF rJiagram, 

Thus, the application of the present invention will beef
fective. 
[0320] r:ig, 120 is a diagram sl1owing time slots by the 
TDMA. method, wherein Fig. 120(a) shows a corwen
iional method and Fig. 120(b) shews the present inven

tion. The conventional method uses time slots 786a, 

ar1 overall frequency utilization efiiciency will be much 
efiectively improved if layout of base stations is deter
mined to fit for the actuai traffic amount denoted by TF. 
Espec aily, effect of the present mvention will be large 
in a micro ceil system, whose receiving cells are smaller 
and therefore numerous sub base stations are required, 
Because a large number cf sub base stations can be 

easily installed at the place having a large traffic amount, 
[034 6] Next, data assignment of each time slot will be 
explained referring to Fig, 119, wherein Fig. 119(a) 
shows a conventionai time slot ar,d r:ig. 119(b) shows a 

so 786b for transmission to portable phones of A, B chan
nels at the same frequency and time slots 787a, 787b 
for t!·ansmission from the same. as shown in Fig. 120(a), 
[0321] On !he contrary, i 6 SRQAM rnode of the 
present invemion uses a tirne slot 788a for reception of 

55 Ai channe! and a tirne slot 788c for transmission to A1 

37 

ciiannel as shown in Fig, 120(b). A width of tl1e time slot 
becomes approximately 112. In case of 54 SRQAM 
mode, a time slot 788i is used for reception of D1 chan-
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nel and a time slot 7881 !s used fo1· transmission to D1 

channel. A width of the time slot becomes approximately 

1/3. 
[0322] In orde!'to save electric power, a tr·ansmission 

of E1 channel is executed by use cf a normal 4 SF-lQAM 
time slot 788rwhile reception of E1 chanr1el is executed 

by use of a i6 SROAM tinie slot 788p being a 1/2 tinie 
slot. Transm;ss;on power ;s sureiy suppressed, although 

communication cost may increase due to a long occu

pation time. This will be effective 1or a small and light 

portable telephone equipped with a small battery or 
when the bat1ery is almos1 worn out. 

[0323] As is described in the loregoing description, 
the present invention makes ii possible to determine the 

distribution of tmnsmission capacity so as to coincide 
witl1 an actual traffic distr·ibution, thereby increasing sub

stantial transmission capacity. Furthermore, the pmsen1 
invention allows bas,i stations or mobile stations 10 free-

ly select one among l'No or three transmission capaci
ties. ii the trequency utilizat;on eniciency is selected low

er, power consumption wili be decreased. If the frequen
cy utilization efficiency is selected higher, cornrnunica-

respective symbol periods. 

10326] A transmitiing/rece v!ng action of an HDTV sig
nal in accordance with this ninth e!"1bodiment will be ex

plained reterring to the block diagram of Fig. 123, which 
s snows a hybrid ornM-CCOM system. An inputted 

HDTV signal is separated by a video encoder 401 into 

three--level, a low frequency band D1.1. a n1ediu111--iow 

frequency band D1.2 , and a high-medium-low frequency 
band D2, video signals, and fed into an input section 

10 742. 

[0327] in a first data stream input 743, a D1-1 signal 
is ECC encoded with high code gain and a D1.2 si;Jnal 

is ECG encoded with no1·mal code gain. A TDM 743 per

forms 1ime division multiplexing of D1 .. 1 and D1.2 signals 
15 to produce a D1 signal, which 1s then fed to a D1 serial 

to parallel conve11er 791 din a modulator 852a. The 0 1 
s gnal consists of n pieces of parallel data; which a,·e 

inpu11ed into first inputs of n pi,ioes of C-CDM modulator 

4a, 4b,---respect!vely. 
20 [0328] On the other hand, the high frequency band 

ticn ccst will be saved. Momover, adoption oi a 4 SR 

QAM rnode havin\J smailer capacity will simplify the cir

cuitry and reduce the size and cost of the telephone. As 25 

explained in the previous embodiments, one character
istics of the present invention 1s that ccrnpatibi!ity is 

maintained among all oi associated stations. In this 
manner, the present invention not only increases trans
miss:on capacity bu1 allows to provide customers a wide 30 

variety of series from a super mini 1elephono to a high 

s gnal D2 is fed into a second data stream input 744 of 
the input section 742, in which the D2 signal is ECC (Er

ror Correction Code) encoded in an ECG 744a and then 
Trellis encoded in a Trellis encoder744b. Thereafter, the 

0 2 signal !s suppi!ed to a D2 serial to paraiiei converter 

791 b of the modulator 852a and converted into n pieces 
of parallel data, which ar·e inputted into second inputs of 
then pieces of C-CDM modulator4a, 4b,---respectively. 
[0329] The C-CDM modulato;s 4a, 4b, 4c---respec

tively produces 16 SRQMA signill on the basis of the 0 1 
,jata ol the f!rst data stream input and the D2 data of the 

pe1for111ance teiephone. 

Embodiment 9 

[0324] Hereinafter, a ninth embodiment of the present 
invention wi!! be cJescribed refmr!ng 10 the drawings. The 

ninth embodiment employs this ;nvent;on in an OFDM 

transmission system. Fig. 123 is a block diagram of an 
OFDM transmitter/receiver, and Fig. 124 is a diagram 

showing a principle of an OFDM act on. ,i\n OFDM is one 

of FDM and has a better efficiency in frequency utiliza

tion as compared with a general FDM, because an 

OFDM sets adjacent 1:'No carriers 10 be quadrature with 
each other·. Fu11hermore, an OFDM can bear multipath 

obstruction such as ghost and, tl,erefore, may be ap

plied in the future to the digital music broadcasting or 
digital TV broadcasting. 

[0325] As shown in the pnnciple diagram of Fig. 124, 

an OFDM converts an input signal by a serial to parallel 

converter 791 into a data being disposed on a frequency 
axis 793 at intervals of 1/ts, so as to produce subchan
nels 794a-794e. This signal is inversely FFT converted 

by a rnodula!or 4 having an inverse FFT 40 into a signal 

011 a time axis 799 to produce a transmission signal 795, 

This inverse FFT signal is transrrntted during an effec

tive symboi period 796 ot the tiri1e period ts. A guard 
interval 797 having an amount tg is provided between 

second data strearn input. These n pieces of C-CDM 

modulator respectively has a carrier· different trom each 

other. As shown in Fig. 124, carriers 794a, 794b, 
35 784c,---are arrayed on the frequency axis 793 so that 

adjacent two carriers are 90°-out-of-pl1ase with each 

other. Thus C-CDM rnodulated n pieces of modulated 

s gnal are fed into the inverse FFT circuit 40 and 
mapped from the frequency axis d mens ion 793 to the 

40 time axis dimension 790. Thus, time signals 796a, 796b 

---, having an effective symbol length ts, are produced. 

There is provided a guard interval zone 797a of Tg sec
onds be1ween the effective symbol time zones 796a and 

796b, in orderto reduce multipath obstruction, F!g, 129 
4.5 is a graph showing a relationship between time axis and 

s gnal level. Tl1e guard time Tg of the guard interval 
band 797a is determined by taking account of multipath 
af1ection ancj usage of signal. By set1ing the guard time 

Tg longer than the muit!path aliec1ion time, e g. TV 
so ghost, modulated signals from the inverse FFT circuit 

40 are conve1ted by a parallel to serial converter 4e into 
one signal and, then, transmitted from a transmitting cir
cuit 5 as an RF sigrial. 

[0330] Next, an action of a receiver 43 will be de-
55 scribed. A received signal, shown as tirne-base syrnbol 

s gnal 796e of Fig. 12.1, ;s fed ;n1o an input circu;t 24 of 

Fig. 123. Then, the received signal is converted into a 
digital signai in a demodulator 852b and further changed 
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into FouI·ier coefficients in an FFT 40a. Thus, the signal 
is mapped from the time axis 799 to the frequency axis 
793a as shown in Fig. 124. That is, the time-base sym-

10336] When a TV signal is received in a compartment 
of a vehicie, not only the reception is disturbed by mul
tipath but the C/i'l rate is deteriorated. Therefore, the 

bol signai is converted into frequency-base carriers broadcast service area of a TV broadcast station will not 
794a, 794b,---. As these carriers are in quadrature rela- 5 be expanded as expected ii the countermeasure is only 
tionst,ip with each other, it is possible to separate re- for mu !ipath. 

spective n;odulated sign a.ls Fi[J- ; 25(b) shows thus de
modulated 16 SRQAM signal, which is then fed to re
spective C-CDM demodulators 45a. 45b,--of a C-CDM 
demodulator 45. in which demoduiated 16 Sf-1QAM sig
nal is demoduiated into multi-levei sub signais D.I, D2. 

These sub si!Jnals D1 and D2 are 1u;iher demoduiated 

by a D1 paraliel to serial converter 852a and a D2 parallel 
to seriai converter 852b into the originai D1 and D2 sig
nals. 
[0331] Since the signal transmission system is of 
C-CDM rnulti-ievel shown in 125(b). both D1 and D2 sig

nals wili tie l,ivci shown in 125(b), bott, D1 and 0 2 si!Jnals 
wiii be demodulated under better receiving condition but 
only D1 signal wiii be demoduia1ed under worse, e.g. 
low CtN rate, receiving condition. Demoduiated 0 1 sig
nal is demoduiated in an output section 757. As the D.I_1 
signai t;as higher ECC code gain as compared with the 
0 1_2 signal, an error signal of the D1_1 signal is repro

duced even under worse receiving condition. 
[0332] The D1_1 signai is conveI1ed by a 1-1 video de
coder 402c into a low frequency band signal and out
puned as an LDTV, and the D.1_2 signal is converted by 
a 1-2 video decoder402d into a medium frequency band 
signai and outpu11ed as EDTV 
[0333] The 0 2 signal is Trcliis decoded by a Trellis de 
coder 759b and converted by a second video decoder 

402b into a high frequency band s;gnal and outputted 
as an HDTV signai. Namely, an LDTV signal is outputted 

[0337] On the other hand, a rnception of TV signal of 
at least LDTV grade will be ensured by the combination 
with the muiti-levei transmission C-CDM even if the Cl 

10 N rate is 1airly deteriorated. As a picture plane size of 
an automotive vehicie TV is normally iess than 100 inch
es, a TV si;Jnal of an LDTV grade will provide a sa1is
factory picture quality. Thus, the LDTV grade service ar
ea of automotive vehicle TV will largely expanded. If an 

15 OFDM is used in an entire frequency band of HDTV sig
nai, the present semiconductor teclrnoiogies cannot 
prevent circuit scaie from increasing so far. 
10338] Now, an OFDM method of transmitting only 
D1_1 of low frequency band TV signal will be explained 

20 beiow. As shown in a biock diagram ;n Fig. 138, a me
dium frequency band component D1.2 and a higl1 fre
quency band component D2 of an HDTV signal are mul
tiplmrnd in a C CDM modulator 4a, and then transmitted 
al a frequency band A through an FDM 40d. 

25 10339] On the other hand, a signal received by a re

ceiver 43 is first of all frequency separated by an FDM 
40e and, then, demodulated by a C-CDM demodulator 
4b o1 the present invention. T!1erea1ter, thus C-CDM de
rnoduiated signal is reproduced into medium and high 

30 frequency components of HDTV in the same way as in 
Fig. 12~j An operation of a video decoder 40~! is identical 
to that of embodiments , , 2, and 3 and wiil no more be 

expiained 

in case ot the low frequency band signal only. An EDTV 35 

signal of wide ~JTSC grade is outputted i1 the medium 

frequency band signal is added to the low frequency 
band signal, and an HDTV signal s produced by adding 

[0340] Meanwhile, the 0 1_1 signal, a low frequency 
band signal of MPEG 1 grade of HDTV, is converted by 
a serial to paraliel converter 791 into a parailei signal 
and fed to an OFDM modulator 852c, which executes a 
OPSK or 16 QAM modulation. 81.;bsequently, the 0 1_1 
s gnal is converted by an inverse FFT 40 into a time-low, medium, and high frequency band signals. As weil 

as the previous embodirner.t, a TV signai having a pic
ture quality depending on a receiving C!N rate can be 
received. Thus, the ninth embodiment realizes a novel 

rnul1Hevel signal transmission system by combining an 
OFDM and a C-CDM, which was not obtained by !he 
OFDM aione. 
[0334] An OFDM is ce11ainly stro,1g against multipath 
such as TV ghost because the guard time Tg can absorb 
ar1 interference signai of multipath. Accordingly, the 
OFDM is applicable to the digital TV broadcasting for 
automotive vehicle TV receivers. Meanwhile, no OFDM 
signal is received when the CiN rate is less than a pre
determined value because its signal transmission pat
tern is not oi a multi-level type. 
{0335] However the present invention can soive this 
disadvantage by combining the OFDM with the C-CDM, 
thus realizing a graditional degradation depending on 
the CIN rate in a video signal reception without being 
disturbed by multipath. 

40 base signal and transmitted at a frequency band B 

ti1rough tl1e FDM 40d. 
10341] On the other hand, a signal received by the re
ceiver 43 is frequency separated n the FDM 40e and, 
then, converted into a number of frequency-base sig-

4.5 nais in an FFT 40a otthe OFDM moduiator852d. There-
after, frequency-base signals are demoduiated in re
spective demodulators 4a, 4b,---and are ied into a par
allel to ser·iai conver1er 882a, wr1erein a D1-1 signal is 
demodulated. Thus, a 0 1_1 signal of LDTV grade is out-

so putted from the receiver 43. 

10342] in this manner, only an LDTV signal Is OFDM 
moduiated in the multi-level signal transmission. The 
system of Fig. 138 makes it possible to provide a com
plicated OFDM circuit only for an LDTV signal. A bit rate 

55 of LDTV signal is i/20 of that of an HDTV. Therefore 1 

the circuit scaie of the OFDM will be reduced to 1/20, 
which results in an outstanding reduction of overall cir
cuit scale. 
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[0343] An O FDM signal transmission svstern is strong 
against multipath and will soon be applied to a mobile 

station, such as a portable TV, an automotive vehicle 
TV, or a digital music broadcast receiver, which is ex
posed under strong and variable multipath obstruction. 
For such usages a srnail picture size oi less than 1 O 

inches, 4 to 8 inches, is the 111ainstrean1. It will be thus 
guessed that the OFDM modulation o1 a high resolution 
TVs gnal such as HDTV or EDTV will bring less eitect 
In otner words, the reception ot a TV signal ot LDTV 
grade would be sufficient for an automotive vehicle TV. 
[0344] On the c:ontra,y, multip;ith is const;int at a fixed 

station such as a home TV. Therefore, a countermeas
urn against multipath is relatively easy. Less etfect will 
be broughtto such a fixed station by OFDM unless it is 
in a gi1ost area. Using OFDM for medium and high fre
quency band components of HDTV is not advant;igeous 
in vl,iw of presem circuit scale of OFDM which is st!!I 

large. 
[0345] Accordingly, tl1e method ot the preseni inven
tion. in whicl1 OFDM is used only for a low frequency 
band TV signai as shown in Fig. 138, can widely reduce 
the circuit scale of the OFDM 10 less than 1 /1 O wiU1cut 

is essential to run in the same standards for as long as 

50 years. During the service period, the broadcast 
standards must not be aitered but Improvements will be 
provided time to time corresponding to up-to-date tech-

s no logical achievements. F)articuiarly, the energy for sig
n a! transmission will surely be increased on any sattt!
lite. Ea.ch TV station should provide a compatible serv·
ice tor guaranteeing TV program signal recept;on to any 
type receivers ranging !rom today's common ones tofu-

rn ture advanced ones. The signal transmission system cf 
the present invention can provide a compatible broad
cast service oi both the existintJ NTSC and HDTV sys
tems and also, ensure a future extension to match mass 
data transmission. 

15 [0350] The present invention concerns much on the 
frequency utilization tl1an ti1e energy utilization. The sig
nal receiving sensitivi1y of each receiver is arranged dif
ferent dep,rndinii on a signal stme IE,v,il to be receivecj 

so that the transmitting power of a transmitter needs not 
20 be increased largely. Hence, ex;st;ng sateil;tes which ot

fer a small energy for reception and transmission of a 
signal can best be used wl1h the system of 1he present 

invention. The system is aiso arranged for per1orrning 
losin,~ inherent OFDM effect capable of largely reducing 
multiple obstruction of LDTV wheri received at a mobile 25 

the same standards corresponding lo an increase in the 

transmission energy ln the future and offerinrJ the com
patibility between old and new lype receivers. in addi-station such as an automotive vehicie. 

[0346] Although the OFDM rnoc!uiation of Fig. 138 is 
performed only for 0 1_1 signal, it is also possible to mod
ulate both 0 1_1 and D1_1 by OFDM. In such a case, a 
C-CDM two-ievei signai transmission is used for (rans- 30 

mlss,on of D 1_1 and 0 1_2 . Thus, a multi level broadcast-
ing being strong against multipath wili be realized for a 
vehicle such as an automotive vehicle. Even in a veh;-

tion, the present invention will be more advantageous 
for use with the satellite broadcast standards. 
[0351] The rnulti-ievel signal transmission method of 
the present invention is rno,e preferably employed for 
tcrrcstnal TV broadcast ser11icc in which the energy uti 
lization is not crucial, as compared with satellite broad
cast service. The results are such 11-:at the signal atten
uating regions in a service area which are attributed to cie, the graditional graduation wil be realized In such a 

manner that LDTV and SDTV signals are received with 
picture qualities depending on receiving signal ievei o; 

antenna sensitivity. 

35 a conventional digitai HDTV broadcast system are con-

[0347] The muiti-levei signai transmission according 

s derably reduced in extension and also, the compatibil
ity of an HDTV rece,iver or display with the existintl ~JT
SC system is obtained. Fu1,hermore, the service area 
is substantially increased so that program suppiiers and 
sponsors can appreciate more viewers. Although the 
embodiments of ti1e present Invention refer to 16 and 
32 OAM procedures, other modulation techniques in
c uding 64. 128, and 256 QAM will be employed wi1h 
equai success. Also, multiple PSK ASK, and FSK tech-

10 the present invention is feasible in this manner and 
produces various effects as prev:ousiy described. Fur- 40 

thermore, If the multi-level signal transmission of the 
present invention is Incorporated witt1 an OFDM, it will 
become possible to provirJe a system strong agains1 
multipath and to alter data transmiSSiOn grade in accord
ance with receivable signal level change. 45 niques will be applicabie as described with the embod

iments. [0348] The multi-level signal uansm:ssion method ot 
the present invention is intended to increase the utiliza-
tion ol frequenc!es but may be suited for not all tt;e trans

miss on systems since causing some type receivers to 

[0352] A combination of the TDM with ihe SRQAM oi 
ihe pmsen1 inven1ion h,is been described in the above. 

However, the SRQAM of the present invention can be 
be declined in the ene1-gy utilization. It is a good idea for so comb;ned also with anv of the FDM, CDMA and frequen-

use with a satellite communications system for selected cy dispersal communications systems. 
subscribers to employ most advanced transmitters and 
receivers designed for best utilization of applicable fre
quencies and energy. Such a specific purpose signal 
transn1ission systen-, will not be bound by the presen1 55 

Claims 

invention. 1. An OFDM Orthogonai Frequency Division Multipiex 
[0349] The present invention will be advantageous for receiver comprising: 
use with a sateilite or terrestrial broadcast service which 
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a Fast Founer transformer (FFT;40a) for con

verting a. received signal into a group of modu
lation signals of a plurality of carriers (794: f1, 
f2, f3, .. ) by applying a Fourie!"transformation; 
a demodulator (45) for demoduiating said mod- s 
ulation signals; 
an error correcting sect:or: (757) for error cor

recting the demodulation signals demodulated 
by said demodulator; 

wi1erein said demodulator (45) is adapted to 
dernoduia1e said moduia1ion siiinal in a first mode 
as a signal consisting of n signal points (83-86) in 

10 

a constellation (91-94) into an n-value signal to re
produce a first data siream, and in a second mode, 15 

to demodulate said modulation signal as a signal 
consisting of m signal points in a constellation into 
an rn-valU€l signal to reproduce a second data 

stream, where m in an integer larger than n, said 
demodulator (45) selecting between said f;rst and 20 

second modes according to said received signal. 

Patentanspri.iche 

1. Ei ne O FDM O rthogonai-Freq uenz-Dlvisions-M u lti
p,ex-Empfangsvorrichtung um1assend: 

einen Fast-Fourier-Transformator (FFT: 40aj 

25 

zurn Konve1iieren eines empfangenen Signals 30 

in cine Gruppc von Modulalionssi9nalcn c:ncr 
V1elzahl von Tragern (794; 11, 12, 13, .) durch 
Anwendung e;ner Fourier-Transformation: 
einen Demodulator (45) zun1 Demodulieren der 
genannten Modulationssignale; 35 

eine Fehlerkorrektmeinheit (757) zur Fel1ler
korrektur der vcn dern genannten Dernodulatcr 
demodulie11en Demoduiationssignale; 

wobei der genannte Demodulator (45) ausgesialtet 40 

ist zum Demodulieren des genannten Modulations
signals in einem ersten Modus ais ein Signal, das 
aus n Signa!punkten (83-86) in e,ner Konsteiiation 

(91, 94) besteht, in ein n-weniges Signal, um einen 
ersten Datenstrom zu erzeugen, und in einem zwei- 4.5 

ten Modus zum Demodulieren des genannten De
rnoduiaiionssignals als ein Signal, das aus m Signal 
punkien besieht in einerKonste!laiion, in ein rn-wer

tiges Signal, urn einen zweiten Datenstrom zu er
zeugen, 50 

wobei m eine ganze Zahl gr6Ber als n ist und wobei 
der genannte Demodulator (45) zwischen dem ge
narrnten erslen und zweiten Modus entsprechend 
dem genannter1 ernpfangenen Signal auswat,!t. 

55 

41 

Revendications 

1. Recepteur multiplex a division pa1· frequences or
thogonales, comporiant: 

un transformateur Fowier rapide (FFT; 40a) 

pour convertir un signal rei;;u en un groupe de 
signaux de moduiation d'une plural;te de por
teurs ( (794; f1, f2, f3 ... ) en appliquant unetrans

formation de F'ourier: 
un demodulateur pour demoduler lesdits si
gnaux de modulation; 

une section de correction d'erreurs (757) pour 
corriger des erreu1·s dans les signaux de demo

dulaiion, demodules par ledit demodulateur; 

I edit d{,modulateur (45) etant corn;:u de fa9on 

it d0rnodulm 1€,dit s1iinal de modulation, scion un 
premier mode, en tant que signal consistant en n 
points de signal (83-86) en une consteiiation 
(91-94) en un signal de n-valeurs afin de produire 
ur1 premier flux de donr1ees et, en un second mode, 
de dernoduler ledltsignal de modulation en tant que 
signal consislant de m points de signal en une cons-
tellation en signal en m-va.leurs, afin de produire un 

second flux de donnees, ou m est un chirrre entier 
pius grand que n, led it demodulateur (45) selection
nant l'un ou i'autre desdits premier et second modes 
selon le signal rei;:u. 
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Description 

[0001] The present invention relates to an arrangement for communicating parameter vaiues in a noisy environment. 
[0002] Increasing the capacity and robustness to errors of communications and data storage systems have been the 

5 object of rnuch research effort. In 'Weighted FJCM' by Edward Bedrosian, IRE Transactions on Information Theory, 
March 1958 a technique is described in which the relative amplitudes of the puises in a pulse code modulation scheme 
are adjusted to mirnmise the nrnse power of the reconstructed signal due to errors in transmission. In brief, those pulses 
which have a greater effect on the reconstructed signal are transmitted at a higher amplitude than the others, subject 
to the constraint that the overali message power transmitted is constant. A performance analysis desc;·ibed in the paper 

10 exhibits a significant increase in signal to noise ratio. Such techniques, however, l1a.ve not been widely used and it has 
been suggested tr1at this is due to the higr1er power capability and iarge number of different quantisation levels required 
at the transmitter. In addition there has been an increase in emphasis on modulation schemes and error correction cod
ing. 
[0003] EP-f\ .. Q 490 552 discloses a system for applying unequal erwr protection to a r1igh definition TV (HDTV) signal. 

15 More particularly the system comprises means for dividing the HDTV signal into a plura!ity of dasses of information, 
separateiy coding each one of tl1e plurality of classes of information using different coded modulation schemes and mui
tiplexing UH, plurality of coded outputs for transmission. Eac:t1 of t!1e coded outputs compr·ise,s the, sum of the number of 
bits applied to the modulator plus the number of redundant bits intrnduced by the encoder. Thus the multiplexer output 
l1as a larger overail number of blts compared to tl1ose in the original HDTV signai. 

20 [0004] EP-.f·v-0 282 298 discloses a rnE,thod 'for cornbining emcoding and rnodu!ation of digital inforrnation for transrnis-
sion through an information channel. The method comprises indexing digital signals representative of elementary mod
ulations by indexing vectors to create a decomposition of indexing vectors of an index vector space into a plurality of 
ordered subspaces, including binary and nonbinary subspaces; associating with each said indexing vector a Euclidean 
distance in modulation space such that any two modulations whose indexing vectors differ only by a distance vector 

25 contained in a first subspace and any preceding (higher significant) subspaces of the series of ordered subspaces are 
separated in said modulation space by at least said Euclidean distance: and encoding information signals by encoders 
empioying error-correcting codes, each said encoder producing a symbol representative of an indexing vector of the 
same dimension as a corresponding one of said ordered subspaces for communication of said symbol thmugr1 said 
information channei. 

30 [0005] It is an object of the present invention to minimise noise in pararnetervalues which are transmitted to a receiver 
or stored for later recall. 
[0006] According to a first aspect of the present invention there is provided an arrangement for coding a continuous 
stream of parameter values consisting of a piurality of bits, characterised by means for separating the plurality of bits 
into at ieast two sections according to whether they ar-e mor·e or less si;;_inificant, first means for· encoding more robustly 

35 a bit in t11e more significant section as a separate symboi, second means for encoding at least 2 bits in the iess signifi
cant section as a singie symbol, means for combining said symbols produced by said first and second means to pro
duce an output signal in which the duration of the total number of symbols does not exceed !he duration of the total 
numbe1· of symbols represented by encoding each bit as a respective symboi. 
[0007] Tl1e present invention also provides an arrangement for transmitting a continuous stream of parameter values, 

40 comprising the arrange,ment as dairned in Clairn 1 together with the additional feature of me,ans for transmitting said 
ouipui signals. 
[0008] Tt1e present invention further provides an arrangerrnrnt for cornrnunicating a continuous stream of parameter 
values, comprising the arrangement as claimed in Claim 1 together with the additional features of means for recovering 
said output signal, means for separating symbols representative of bits in the rnore significant section from the remain-

45 ing symbols in said recovered signal, means for decoding said bits represented by said symbols and means for supply
ing a. plurality of bits in the correct order of significance. 
[0009] By generating at ieast two syrnbois based upon a digitai data vvord, the more significant bit or bits of the word 
can be transmitted in a reliable manner using for example bi-level (binary) amplitude modulation or other robust signal
ling. The less significant bits a1·e conside1·ed as one or more sub-sections each 1·epresenting a larger number of states 

50 and these are converted to one or more rnul!i-state symbols fo;· transmission in a shor·ter time !nte;vai than would apply 
if binary modulation were used. The less significant bits are more prone to error using such a technique but the gain in 
channel capacity outweighs this disadvantage where parameters or quantised analogue quantities are being transmit
ted. This gain in channel capacity rnay be used to improve the channe! robustness or to provide extra channels. 
[001 OJ The iess significant bits may thus be transmitted using, for example, amplitude modulation, quadrature ampii-

55 tude modulation (QNv1), quadrature pl1ase shift keying (QPSK) or 8-PSK while the more significant bits are transmitted 
using bi-level or bi-phase modulation, 3-le,vel modulation and so on. Longer words rrniy be separated into a greater 
numbe1· of sub-sections, for example an eight bit digital word may be encoded as four 2-state symbols, a 3-state symbol 
and an 8-state symboi. A word which is coded in accordance with the present invention may comprise a non-integer 

2 
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number of bits. The boundanes between bits in the word will not necessarily correspond to the boundaries bet\aveen 
symbols. 

[0011] The length of time for which a symboi is transmitted also directly affects the likelil,ood of error. The time saved, 

compared to a purely bi-level system, by representing the less significant bits of a data word as a multiievel signal hav-
5 ing 3 or more levels could be used to increase the duration of the symbol or symbols representing the most significant 

bit or bits. The duration of such a symbol may conveniently be an integer multiple of the duration of the other symbols 

used to represent a word but other durations are possible. 
[0012] ·1vvo symbols may be transmitted simultaneously in different modulation dimensions using, for example, Quad

rature Amplitude rviodulalion or Phase Shift Keying. 

10 [0013] F-'rovidmg the most robust transmission for the most significant bits of a data word is pmticularly applicable to 
a system for communicating digitised analogue si,,;nals. For sudI a purpose, means are provided to digitise the ana .. 

logue signals at the input to the system and to derive a replica of the digitised signals at the output of the system. 
[0014] A four-bit data word may, by use of the present invention, be represented by two 2-state symbois for the two 
most significant bits and one 4--state symbol for the two least significant bits. The saving in time t~Ius effected may be 

15 used to double the iength of the symbol representing the most significant bit with a consequent redudion in its suscep

tibiiity to error. 
[0015] An e,igt,t-bit data word may be, re,pmse;nte,d by four 2-state syrnbois for tiie four most Significant bits and by two 
further symbols for the i-emaining bits. For example, the four least significant bits could be represented by two 4-state 

symbols or by a 3-state symbol and an 8-state symboL The iatteI· option may be arranged to leave two of the possible 
20 states of the, 8-state, symbol unuse;d wt1ich rnay be, used to provide, a use,fui extra clearance be;tweern ce,rtain acJjacernt 

states. 
[0016] Ti1e aiiocation of transmission time to particuiar bits within a word may be made in non-integer subdivision of 

a clock interval. This may, however. have an effect on successful clock recovery at a receiver. 

[0017] The present invention will now be described, by way of example, with reference lo the accompanying drawings, 
25 in which: 

Figure 1 is a block schematic diagram of a data transmission arrangement in accordance with the present inven
tion, 

Figure 2 is a biock schematic diagram of a data reception arrangement for use witl1 the transmission arrangement 
so of Figure "1, 

Figure 3 shows the possible output levels when the transmission arrangement of Figure 1 is used lo encode a four 

bit data word, 
Figure 4 is a graph of a comparison of error probability between a standard binary signaliing system and an 
arrangeI,Ient which uses a four--ievel symbol, 

35 Figure 5 is a graph of the effect of using a four-level symbol in a multiievel symbol technique on communicated sig
nai to noise ratio at varying channel signai to noise ratios, 
Figure 6 iS a block schematic diagram of a transmission arrangernent in accordance with thE, invention for transmit

ting 8-bit data words, 
Figure 7 is a block scl1ematic diagrnrn of a reception arrangement for use with ti1e transmission arrangement of Fig--

40 ure 6, 

Figure 8 shows the possible output levels of the transmission arrangement of Figure 6, 
Figure 9 is a graph of a comparison of error probability between a standard bi-level signalling system and U1e 

arrangements of Figures 6 and 7, 
Figure 10 is a graph of error probability for a bi-levei system and two multilevel techniques coding a 4-bit word using 

45 non-integer ciock interval multipies, and 
Figure 1 ·1 is a graph of error probability for a standard bi-ievel signalling system and a multilevel technique coding 

an eight-bit word using non--in!eger clock interval multiples. 

[0018] in Figure 1 a four bit digital data word is fed to an input 10 to a splitting device 12 which separates the word 
50 into the two most significant bits and the two least significant bits. If the four bit digital word is supplied in a parallel for

mat, the splitting device 12 may be no more elaborate than tracl,s printed on a circuit board. Where the word is supplied 
in a serial format the device ·12 rnay comprise a muitiplexer. The two most significant bits are fed to a bi-levei modulation 

device 14 which is arranged l:o provide a signal having a first ievel if the binary s!gnal is a 'one' and a second level if the 

binary signai is a 'zero'. Typically tl1ese levels -.,viii be assigned tl1e arbitrary values of plus one and minus one respec-
55 tively. The device 14 provides a pair of symbols each of whicl1 represents one of the two most significant bits of the data 

word in a bi-ievel formal and hav!ng a length of one c:loek interval. The two least significant bits ar;, fod !o a four-ievel 

modulation device 16 whicl1 provides an output symbol one clock intervai long which represents tl1e two bits as a single 
symbol whicl, may assume any one of four states. Multilevei moduiation is described in greater detail in 'Digitai Trans-
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mission Systems' by David R. Smith, published by Van Nostrand Reinhold. The modulated symbols are fed to a com
bining device 18 which places them in an appropriate order for transmission and provides them to a transmitter (Tx) 20 

for transmission over a channel. While a transmitter fo; a radio system is depicted, transmission may be effected ove; 

alternative channels, for example a fixed line or an optical fibre link, or the symbols may be stored in an appropriate 

5 medium, for example magnetic or optical, for iater retrieval. 

10 

t5 

20 

[0019] Figure 3 shows the possible stales of the output of tr;e combining device 18 of Figure 1 during a first clock 

interval b1. a second clocl< interval b2 and a third clock interval b3. It is apparent from the drawing that the four-level 
signal which occupies clock interval b3 has a higher peak amplitude than the two-level signals in the first and second 
clock intervals. This is so that the symbol transmitted iri the thir·d Glock iritervai has 1he same average power· as each of 

those trnnsmitted in the first two. If it ;s assumed that the peak amplitude of the multi-level symboi is a, that the levels 
me equidistant and all equally likely, theri ½(a2 + (1/3 a)2) ,,, 1 which gives a== ·J.34. 

[0020] A more general formula for a is 

I, S - 1 a'° ,:3 __ 
AJ S + 1 

where S is the number of states which the symbol may assume. Where the likelihood of occurrence of particular states 
differs, the average expected power is tl,e sum ot the powers of the levels multiplied by ti1eir probability of occurrence. 
[002'1] Figure, 2 shows a ;·ec,,ption arrange,me;nt for use with the, arrange;me;nt of Figurn 1 in whid1 a re;oeivm (Rx) 22 

has an output which is coupled to a splitting device 24 having two outputs. A first output is coupled to a demodulator 26 

and a second output is coupled lo a demodulator 28. The bi--ievel symbols are demodulated in the demodulator 26 to 
provide a binary output to a first input of a combining device 30. The four-leve;I symbol is demodulated in the demodu

lator 28 to provide a binary output to a second input of the combining device 30. The combining device 30 provides a 
25 four bil word at an ou1pu1 bus 32. The device 30 may be no more complex than tracks on a printed circuit board if the 

outputs of the demodulators are in parallel and are active simui!aneously. 

[0022] Figure 4 shows the error performance of a four level symboi when compared to a pair of bi-level symbols using 
a root meari square (RMS) error criterion The horirnntal a:<is S/N is the signal to noise ratio of the channel over which 

communicat;on is to occur expressed in dB and the vertical axis is the probability of error P expressed in negat;ve pow-
30 e;rs of ten. The dashed lines 1 q, 2q and 3q rep1·e;sent the probabliities of an error of distance 1, (in other words, 1 sent, 

2 received, 4 senl, 3 received and so on) distance 2 and distance 3 respectively, using a single four--level symbol. The 
probability of an error of distance 1 is quite likely but errors of distance 2 or 3 are rather unlikely. The solid lines 1 b, 2b 
and 3b represent the probabilities of an error distance of either 1 or 2 and an error of distance 3, respectively, when 

using two, 2-level symbois. The probabilities of an error distance of 1 or 2 are virtually equal since these correspond to 

35 a single error in the less s;gnificant bit and to a smgle error in the more significant bit respectively. Tl1e error probabilities 
are not quite the same because of the small but finite cl1ance of having an error in both bits, whici1 marginally increases 
1he probability of an error distance of one as a result of the possibility of th,, corruption from 10b to 01 band v!ce versa. 

As can be observed, the likelihood of an error of distance 1 using the two, 2-level symbols is much less likely than 'vVhen 
using a single 4-ievel signal. However, the likelihood of error of distance 2 using the two, 2-level symbols is significantly 

40 more likely than when using a 4-level symbol. Where parameters or continuously varying quantities are being transmit

ted in a digital format, an error in the least significant bit may well go unnoticed but errors in more significant bits may 
well be intolerable. In suo!1 circumstances tt1e performance of 1he 4-level symbol oou!d wel! be prefmable to tt1at of tiie 
two, 2-level symbols. 
[0023] Figure 5 shows the communicated (COM) signal to noise (S/N) ratio on the vertical axis against channel (CH) 

45 signa! 1o noise m1io on t!1e !1oriz.ontal axis for a four-bit data word transmitted in four clock intervals as four 2-level sym
bols (B) and in three clock intervals as two 2-level symbols and a 4-level symbol (M1 ). At channel SIN ratios of 7 dB or 

less lhe co;T1rnunicated SIN ratios are virtually idenlicai but above 7 dB the pure 2--level syslem has superior perform

ance. Also piotted in the Figure as a broken line is the magnitude of the least significant bit, 6dB x 4 = 24dB. It can be 
argued that accuracy much greater than that of the least significant value bit is ot no practical use when communicating 

50 parameter values. Indeed, there will often not have been any grealer accuracy in lhe source signal, which may have 

been quantised to 4 bits and subject to quantisation noise accordingly. A recovered rrns error value that is significantly 
less than t11e smallest bit is therefore of little advantage and if it can be traded for another property then it should be. In 

1he case of the multilevel technique hem, it has been traded for a reduction in transrnission !irne. 

[0024] Figure 5 also shows a curve (M2) which is the communicated S/N rat;o against cl1annel SIN ratio for a four-bit 
55 data word transmilted as three 2-level symbols and a 4-level symbol, the most significant bit being transmitted as two, 

2-ievel symbols. The performance using this technique is beltE,r than 1ha1 of lhe three symboi 1edrniquE, at chanm,! S/N 

ratios of less than approx;mately ·11 dB and better than the tour 2-levei symbol technique at c1-1annel S/N ratios of less 
than approximately 9 dB. Botl1 of the tec!iniques which use a 4-levei symbol are limited in t!1eir performance by the pres-
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ence of that symbol when a good channel is available. 

[0025] Two symbols may be transmitted simultaneously in different modulation dimensions using quadrature channels 
for example. Consider a three bit word encoded as a 2-level symbol for the most significant bit and a 4-level symbol for 

the remaining bits. Instead of transmitting the two symbols during different clock intervals, a first quadrature channel 
5 can transmit the 2-level symbol and a second quadrature channel can transmit the 4-level symbol. Because of the 

greater peak amplitude of !he 4-level symbol as described previously, the peak amplitude of the signal in the second 
quadrature channel is greater than that of the first quadrature channel. Thus the two symbols are combined in different 

modulation dimensions rather than in different clock intervals. Alternatively this symbol combination may be considered 
as a quadrature amplilude modulaled (Q)\M) signal in vvhich one of the modulation dimensions is weighled differently 

10 to the other. 
[0026] Using the previous 4 symbol example, one quadrature d1annel could ca;·ry two 2-level symbols representing 
the most significant bit one symbol after the other while at the same time the other channel could C',arry the remaining 

2-level symbol followed by the 4-levei symbol. This is analogous to a QAM arrangement comprising a clocl< interval con
taining 4-QAM signal and a clock interval containing an 8-Q1-\M signal with differently weighted modulation dimensions. 

15 [0027] The two symbols representing different respective numbers of slates in accordance with the invention may 

comprise a traditional QAll/1 symbol (having equal interstate separations in the two dimensions) together witi1 a one 
dimensional multi-level symbol or ev,,n a QAM symbol r,,pres,rnting fower slates. QAM is cJescr·ibEld in more detail in Irie 

book 'Digital Transmission Systems' identified above. Briefly, In 16-QAM four different levels in each of two different 
modulation dimensions combine to provide 16 separate states. This modulation may be used for less significant bits of 

20 a word wi1ile 2-level (or 3-levEll and so on) modulation is usEld for thEl rnom significant bits. One possible allocation for 

the values of a digital word applied to a 16-QAM signal is shown as a simple grid, thus: 

25 

30 

1 2 3 4 

5 6 7 8 

9 10 11 12 

13 14 15 16 

[0028] The aim wr,en assigning states to the word values is to arrange for the values of adjacent states of the modu
lation to provide t11e minimum RMS error on reception or decoding when adjacent states are mistaken for one another, 

for example clue to noise on a comrnunic:alion channel. 

35 [0029] A 16-QAM signal may be used to represent sixteen states which correspond to four bits of a digital word and 
so enable longe1· digital words to be communicated in fewer clock inte1vals. Alternatively such a signal could be used, 

for example, to represen1 ten or twelve different states and error detection or correction coding which is known in the art 
could be applied to these states to exploit the remaining available states in 16-QAM. 
[0030] As a furthe1· alternative the 16-QAM symbol may be used to represent fewer than sixteen states without 

40 attempting lo use all or any of the unused states to provide error coding. The greater distance between certain adjacent 

states will provide an improvement in performance in its own right. For example, the allocation of 44 of the 16 states as 
depicted below results in approximately 75% of tl1e RMS error of the allocation of 16 states st,own above: 

45 

50 

2 4 7 

3 5 9 

6 10 12 

8 11 13 14 

[0031] Fewer still of the states could be allocated to provide more robust transmission. A coding system in accordance 

witl1 the invention may thus provide a pluraiity of 16-QAM signals to encode a word. The more significant bits of the word 
55 will be encoded witl1 a less .. dense (or sparse) '16-0Mvl allocation than the less significant bits. Such less .. dense QAM 

allocations can conveniently be considered as one symbol rather than as two symbols in different modulation dimen

sions since the QAM signal cannot readily be decomposed into symbols representmg different numbers of states. 
Where the smallest interstate separation in the two dimensions differs, this can be considered as two symbols in differ-
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en\ modulation dimensions even if not every state in those two symbols is allocated. 

[0032] The exploitation of multi-dimensional modulation in accordance with the invention may be extended to three 
dimensions and beyond. 
[0033] Figure 6 shows a transmission arrangernent in accordance with tr,e present invention for transmitting digitally 

5 encoded analogue signais. A source of analogue signals, depicted as a microphone 34 has an output coupled to a code 
excited !!near prediction (CELP) analogue signai coding arrnngernent 36. Other 1ypes of coding arrangernen1 me suit
able for use in the transmission arrangement. particularly parameter-based arrangements such as vocoders. The out
put of the arrangement 36 is a set of digital parameter values comprising up to eight bits each and these are suppiied 
in sequence to a splitting device 38 having 1hree outputs. A first output of the device 38 comprises the four most signif-

10 icant bits of the parameters and this output is ted to a bi-level modulation device 40 which provides four 2-level modu
lated symbols to a first input of a combining device 46. A second output of the device 38 comprises the fifth and sixtr1 
most significant bits of the parameter and is fed to a first multilevel n1odulation device 42 An output of the device 42 is 
a three-levei symbol which is fed to a second input ot the combining device 46. A third output ot the device 38 comprises 
the sixth, seventh and eigr1lh most significant bits of the parameter and is fed to a second multilevel modulation device 

15 44. An output of the device 44 is an 8-level symbol which is fed to a third input of the combining device 46. The device 
45 arranges the six symbols into a serial stream and couples them lo a transmitte1· (Tx) 48 for transmission. in this 
mrangement U1e four· least significant bits, whici1 rnay rnpmsent one, of sixteen state;s am sub-divided into a factor of 
three represented by a three-level symbol and the factor of six represented by an eight-level symbol. A six-level symboi 
could be used in place of tl1e eigi1t level symbol. Aiternalively, error detection or correction coding could be applied to 

20 U1e least significant bits to providEl twenty .. four state,s altogeth;,r, tr,us fully exploiting the state;s wt1ich may be rnprn
sented by the three-level and the eight-levei symbols. Mo1·e simply the states of the digital word could be applied to the 
eight-ievel symbol to maximise the distance of the states from eaci1 otl1er and pi-ovide more robust coding as described 
above. Of course certain parameters produced by the arrangements 36 may have no particular weighting towards any 
of the bits which they comprise and these parameters may be transmitted using a purely 2-level technique or the same 

25 multilevei symbols for the whole parameter in the usuai manner. The splitting device 38 rnay thus be arrnnged lo apply 
the whole of such a parameter to the appropriate n1odulation device. 
[0034] Figure 8 shows the possibie states of the output of the combining device 46 (Figure 6) during clock intervals 
b1 to b6. The 3--ievel symbol in interval b5 r1as the effect of decreasing the significance of the foliowing symbol, reducing 

the levei of its error contribution. 
30 [0035] Figure 7 shows a reception arrangement for use with tiie transmission arrangement of Figure 6. A radio 

receiver (Rx) 50 has an output which is coupled to a spli1ting device 52 having three outputs. A first output of the device 
52 is fed to a bi-level demodulator 54 and comprises the four 2-level symbols of the received signal. A second output of 
the device 52 is fed to a 3-level demodulator 56 and comprises the 3-levei symboi of the received signal. A third output 
of the device 52 is fed to an 8-ievel demoduiator 58 and comprises the 8-ievel symbol of the received signal. Outputs of 

35 the three demodulators are fed to respective inputs of a combining device 60 which converts the demodulated signals 
to a parallel data word. The parallel data wo1·d is fed to a CELP analogue signal re-synti1esising device 62 whose output 
is coupled to a transducer, in this case a loudspeaker 64. 
[0036] The arrangements ot Figures 6 and 7 are appiicable to tl1e communication of signals other than analogue sig
nals if the analogue signal encoding and decoding devices are omitted. An eight bit word may tiius be transmitted in 

40 just six clock intervals. L.onger words rnay also be cornrnunical:e,d by seieding appropriate symbols and using rnore 
clock intervals. 
[0037] Figure 9 shows a grapt1 c:rn,1paring the pe;forrnance of U;e transmission arrangement of Figures 6 and 7 with 
a system in which all eight bits are encoded as bi-level symbois. The vertical axis (COM) is the communicated SIN ratio 
of the transmitted signals and the horizontal axis (CH) is the channei S/1\l ratio. The curve B shows the performance of 

45 U1e bi-level system in 8 c!ock inte;va!s and 1he curve M sr1ows the performance of U1e muiti!evel teciinique in 6 clock 
intervals. As can be seen the performance of the two systems are virtually identical for channei S/N ratios below ·11 dB 
and do not differ to a great extent even at S/N ratios greater than this. As in Figure 5 a br·oken line is included in the 
Figure to indicate the limit of useful accuracy, in this case 48dB. As can be seen the multilevei technique produces Vir
tually tl1e same performance up to this limit. 

so [0038] As an altema1ive to arnpiitude modulation, multi-state symbols may be generated by Phase Shift Keying (PSK) 
where the particular states are modulated at the transmitter as a series of phase or angie variations. Binary PSK is 
capable of sending one of two possible states per symbol by using one of two signals at relative phase shifts of O and 
n respectiv,aly. Quadra1ure PSK uses relative phase shifts of 0, n/2, :n: and 3ni2 radian and 8-PSK uses relative phase 
sl1ifts of 0, n:/4, n/2, 3ni4, n, 5n/4, 3rr/2 and Trr/4 radian. 

55 [0039] A system in acco1·dance with the invention which uses PSK may comprise the arrangement of Figure 1 in which 
1he modulation devices 14, 16 are arranged to provide two binary PSK symbols and a quadrature PSK symbol respec
tively. The combining device 18 and the Tx 20 are arranged to operate with r-'SK signais. Simiiariy the Rx 22, splitting 
device 24 and demodulation devices 26,28 of Figure 2 are arranged to operate witl1 PSK signals. The use of PSK may 
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be extended to further multistate symbols such as a combination of binary, quadrature and 8-PSK in a similar manner 
to that described for multi-level symbols above. 

[0040] On reception of PSK signals, 'iNl,en an error is made a signal sent as one state is equally confusable with the 

two adjacent states as is the case for amplitude modulation. However, there is an additional complication due to the 

5 nature of PSK, that of a cyclic error effect, meaning that a phase signal transmitted as O radian in 8-PSK may be 
r-eceived as n:/4 radian or 7rr/4 radian wi1h equal probability. Thus. if a straightforward aliocation were to be made of 1he 
eight states represented by the digital word to those of the PSK, there could be an error in transmission of a single 

phase graduation which would cause a signal transmitted in the first state to be received as a signal in the last state and 
vice versa. To pr·event such a minor error of just one phase graduation from affecting the received value to such an 

10 extent the eight states of the word couid be aliocated to PSK pl1ases as follows: 

Stale Phase 
15 

0 rad 

3 rr/4 

5 rr/2 

20 7 3n/4 

8 n: 

6 ~irr/4 

4 3rc/2 
25 

2 ln:/4 

[0041] Thus a transmission error of one phase graduation, or n/4, can never resuit in a perceived error in a digital word 
so having a magnitude of more than two states. 

35 

[0042] Differ·ent styles of state allocation may be applied lo PSK coding using different numbers of states For exam

ple, where a 12-state symbol is used a straightforward aiiocation would be: 

2 3 4 5 6 7 8 9 10 11 12 
but the RMS error may be reduced by 4dB using the following allocation 

2 
,, ~· 5 6 8 9 11 12 10 l 4. 

A fu1·ther slight improvement can be obtained using: 

3 5 7 9 11 12 10 8 6 4 
,, 
"· 

[0043] in a similar manner to the above combination of two multi-state symbols in different modulation dimensions, 
two symbols can be combined in a single PSK signal. For example a 2-state symbol and a 4-state symboi couid be com-

40 bined by allocating O radian to one of the states of the 2-stal:E: symbol and n: radian to thE, other state. The states of the 

4-state symbol could be aiiocated -n/4, -1C/12, +rr/12 or +1c/4 respectively. A combination of the two symbols results in 
an eight state symbol with unequal intE:r·state graduations. Tt,ere is a minimum angle of n:12 between tt1e states of tr1e 

2-state symbol and a minimum angle of rr/6 between the states of the 4-state signal, thus providing different degrees of 
protection to the most significant bit and the remaining bits. 

45 [0044] As was observecJ earlier, with reference to Figure 5, repr·esenting the most significant bit by more ttian one 

symbol has quite a noticeable effect on the performance of the system when compared with a most significant bit com
municated in just one clock interval. This effect can be extended to alteration of the duration of all of the symbols to be 

transmitted. 
[0045] in tl1e case of the tour-bit word, the saving ot one clock intervai by using multiple symbol signalling as opposed 

so to a pure 2-level system. can be used lo extend the duration of the three syrnbois by a factor a 413. The channel noise 

wili be reduced by 10 log [4/3] = 1.25 dB with a consequent improvement in the sensitivity of the communication system. 
However there may be problems with clock recovery at the receiving end of the system. 

55 

[0046] Alternatively the duration of the symbols can be made different from each other· One possible allocation of 4 

cloci( intervais to a four-bit word is: 
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1 (MSB) 

2 

3 
4 
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Symbol 

bi-level 

bi-level 

Symbol Duration 

2.25 

1.25 

0.5 

[0047] To transmit a four--bii word in three clock intervals, a possible allocation is. 

Message bit Symbol §_ymbol Duration 

l (MSB) bi-level 1.6 

2. bi-level 0.9 

3 4-level 0.5 
t, 

[0048] Figure 10 shows the c:ornrnunicated SiN ratio (COM) on the ver·tical axis against the chanriei SIN ratio (CH) on 
the horizontal axis for a pure bi-level symbol scheme (B). the four clock interval (M1) scheme and three clock interval 
(M2) scheme above. By comparison with Figure 5 the improvement in performance of the non-integer clock intervai 

25 aiiocalions over a system in which the symboi edges coincide with the clock interval boundaries can be seen. The four 
clock intervai scheme has a sensitivity of 1 7 dB better than the pure bi-level scheme while even the three clock interval 
scheme can out-perform the pure bi-level system, despite occupying only three quarters of the transmission time. As 
before, a limit of usefui accuracy is shown by a broken !ine at 24dB communicated SIN. 
[0049] Unequal symboi durations can be applied to a system for encoding an 8-bit data word in 8 clocf( intervals. One 

30 possible ailocation is as follows: 

35 

40 

45 

Message_bit ~~g_b Symbol Duration 

l (MSB) bi-level l. 78 

2 bi-level 1.47 

3 bi-level 1.21 

4 bi-level 0.95 

5 3-level l.M 
6 
7 8-l~~vel 0.95 
8 

[0050] Figure 11 shows a graph of c:ornrnunicated S/N ratio (COM) on the verticai axis against channei S/N ratio (CH) 
on the horizontal axis for the pure 2-level symbol scheme (BJ and the multiple-level symbol scheme (M). The pure 2-
level scheme can be seen to provide interior performance to the multiple-level symbol scheme M at channel SIN ratios 

50 beiow approximately 12.5 dB. In very poor channeis lhe error values are maintained using the muitipie-level symboi 
scheme with cr,annel S/N ratios of up to 2 dB worse than the pure 2-level scheme. As previously, the iimit of useful accu
racy, 48dB, is shown in a broken line. 
[0051] As an ,ilternalive to non-coincident syrnbol durations and clod< int,,rvais, the cornrnunic:alion lirne saved by the 
invention may be used to apply error correction or detection codes to the more significant bits of the digital word. One 

55 suitable code would be a convolutional code which provides two output bits for eaci1 input bit. Other coding techniques, 
such as Harnrning Codes rnay be appiied. Error dE,tection or correction coding bits for thosE, more significant bits, which 
are probably communicated as two-state syrnbois, may be arranged to be communicated with the less significant bits 
as part of a multi-state symbol. 
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[0052] From reading the present disciosure, other modifications will be apparent to persons skilled in the arL Such 
modifications may involve other features which are already known in the design, manufacturn and use of systems for 
cornmunic:a1ing digitai data words and component parts thereof and which rnay be used instead of or in addition !o fea
tures already described herein, 

Claims 

1. An arrangement for coding a continuous stream of parameter vaiues consisting of a piurality of bits, characterised 
by means (12,36) for separating !he pluraiity of bits into at least two seclions according to whether they are more 

10 or less significant, first means (14.40) for encoding more robustiy a bit in the more significant section as a separate 
symboi, second means (16,44) for encoding at ieast 2 bits in the less significant section as a single symbol, means 
(18,46) for combining said symbols produced by said first and second means to produce an output signal in which 
the duration of tl1e total number of symbols does not exceed the duration of the total number of symbois repre
sented by encoding each bit as a 1-espective symbol, 

15 

2. An arrangement as claimed in claim i, ci1aracterlsed In that said second means (16,44) encodes a plurality of bits 
as a single muiti-1;,vel symbol, 

3. An arrangement as claimed in ciaims 1 or 2, characterised in that the first and second means (14,16,40,44) pro-
20 duce syrnbols having a substan1ialiy equai averagei power, 

25 

30 

35 

40 

4. An arrangement as claimed in any one of claims 1 to 3, characterised in that each symbol is of substantially equal 
duration, 

5. 

6. 

7. 

8. 

9. 

An arrangemenl as claimed in any one of Glairns 1 to 3, characterised in that the first means (14,40) encodes !he 
most significant bit as two syrnbols, 

An arrangernen1 as claimed in any one cf claims 1 to 3, characterised in that the symbols produced by said first 

means (14,40) are of a longer duration than the symbols produced by said second means (16.44), 

An mrangernent for transmitting a continuous stream of parameter values consisting of a plurality of bits, compris
ing an arrangement as claimed in any one of ciarns 1 to 6 and means (20,48) for transmitting se.id output signal, 

An arrangernen1 as Glairned in claim 7, characterised in thal the trnnsmitting ;,1eans (20, 48) comprises a phase 

shift !(eying transmitting means for transmitting at least one symbol from said first means (14,40) simultaneousiy 
with at least one symboi from said second means (16,44), 

An arrangement for communicating a continuous stream of parameter values consisting of a plurality of bits, com
prising an arrangement as claimed in any one of claims 1 to 6, means(22,50) for recovering said output signai, 
means for separating symbols representative of bi1s in the more signific,mt section from 1he remaining symbois in 

said recovered signal, means (26,28,54,58) for decoding said bits represented by said symbols and means (30,60) 
for supplying a pluraiity of bi1s in tt,e correct order of significance, 

10. An arrangement as claimed in Claim 9, characterised in that the combining means (18,46) comprises transmitting 
45 means for transmitting at least one symbol from said first means ('14,40) simultaneousiy with at least one symbol 

from seid second means ('16,44). 

Patentanspruche 

so 1. Anordnung zur Codierung eines kontinuieriichen Strorns von Parameterwerten, die aus einer Vielzahl von Bits 
bestehen, dadurch gekennzeichnet, dass sie folgendes enthait: Mittei (12. 36) zum Aufteilen der Vielzard von Bits 
in mindestens zwei 1\bscimitte, je nachdem, ob sie eine hohere oder eine geringere Wertigkeit aufweisen; erste 
Mittei (i4, 40) zurn zuveriassigE,ren Codieren eines Bits in dern Abschnitt rnit hi:iherer Wertigl<eit ais ein getrenntes 
Symbol; zweite Mitte (16, 44) zum Codiernn von rnindestens 2 Bits m dem Abschn1tt mit geringerer Wertigkeit ais 

55 ein einziges Symbol; Mittei (18, 46) zurn Kombinieren der durch die genannten ersten und zweiten Mittei erzeugten 
Symbole, urn ein Ausgangssigna! zu erzeugen, wob;ii die Dauer cler Gesarntzahl de;- Symbol;, nicht die Dauer der 
Symbole Llberscl1reitet, die durch Codieren Jedes Bits als em entsprechendes Symbol dargestellt werden, 
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2. Anordnung nach Anspruch 1, dadurch gekennzeichnet, dass die genannten zweiten Mittel (16, 44) eine Vielzahl 
von Bits als ein einziges Vielfachpegelsymbol codieren. 

3. 

4. 

5. 

6. 

7. 

Anordnung nach Anspruch 1 oder 2, dadurch qekennzeichnet, dass die ersten und zweiten Mittel (14, 16, 40, 44) 
Symbole mit einer im wesentlichen gleichen Durchschnittsleistung erzeugen. 

Anordnung nach einem der AnsprUcr,e 1 bis 3. dadurch aekennzeichnet, dass jedes Symbol im wesentiichen die 
gleiche Dauer hat. 

Anordnung nach einem der AnsprC1che 1 bis 3, dadurch gekennze1chnet, dass die ersten Mittel (14, 40) das Bit mil 
der hochsten Wertigkeil ais zwei Syrnbole codieren. 

Anordnung nach einem de1· Anspruche 1 bis 3, dadurch gekennzeichnet, dass die von den genannten ersten Mit
teln (14, 40) erzeuglen Symbole eine lilngere Dauer als die von den genannten zweiten Milteln (16, 44) erzeugten 
Symbole haben. 

Anordnung zurn Ubertrag,,n einHs kontinuie,rlicr;e,n S1rorns von aus e,iner Vie;lzahl von Bits bestet;ernden Pamrrn,
terwerien, die eine Anordnung nach einem der Anspr(.iche 1 bis 6 und Mittel (20, 48) zum Obertragen des genann
ten Ausgangssignals enthalt. 

8. Anordnung nach Anspruch 7. dadurch gekennzeichnet, dass die Ubertragungsmittel (20, 48) Obertragungsmittei 
mi1 Phasenumtastung en1haiten, urn rnindeslens ein Symbol von dHn genannten ersten Mi11eln (14, 40) gleichzeitig 
rnit rnindestens einem Symbol von den genannten zweiten Mitteln (16, 44) zu 0bertragen. 

25 9. Anordnung zum LJb.,r1ragen eines konlinuieriichen Stroms von aus einer Vielzahl von Bits bHstehenden Pararne
terwerten, die folgendes beinhaltet: eine Anordnung nach einem der Anspruche 1 bis 6. Mittel (22, 50) zum Wie
derherstellen des genannten Ausgangssignals, Mittel zum Trennen der Bits in dem Abschnitt mit hoherer Wertigkeit 
darstellenden Symbole von den ubrigen Symbolen in dem genannten wiederhergestellten Signal, Mittel (26, 28, 
54, 58) zum Decod1eren der genannten durch die genannten Symbole dmgestellten Bits und M1ttel (30, 60) zum 

30 Liefe;m einer Vielzahl von Bits in der richtigen RHil,e;nfoige der Wertigkeit. 

35 

10. Anordnung nach Anspruch 9, dadurch qekennzeichnHt, dass die Kornbinationsmittel (18, 46) Obertragunqsmittel 
zum gleichzeitigen Obertragen von mindestens einem Symbol von den genannten ersten Mitteln (14, 40) gieichzei
tig rnit rnindestens einem Symboi von den genannten zweiten Mittein (16, 44) enthalten. 

Revendications 

1. Montage pour codage d'un train cont1nu de valeurs parametriques const1tue d'une pluraiite de bits, caracterise par 
un moyen (12,36) pour separer la pluralite de bits en au rnoins dHux sections sHlon qu'ils soient plus ou moins signi-

40 ficatifs, un premier moyen (14,40) servant a coder plus solidement un bit dans la section la plus significative sous 
forme de symboie separe, un deuxieme moyen (16,44) servant a coder au moins deux bits dans la section la moins 
significative en un symboie unique, un rnoyen (18,46) pour combiner lesdil:s symboles produits par ledi1 premier et 
!edit deuxieme rnoyens pour produire un signal de sortie dens lequel la duree du nornbre total de symboies ne 
depasse pas la duree du nombre total de symboles representes en codant chaque bit sous la forme d'un symboie 

45 respectif. 

2. Montage selon la revendication 1, caracterise en c:e que iHdit deuxierne rnoyen (16,44) code une pluralite de bits 
sous la forrne d'un symbole unique a niveaux muitiples. 

50 3. Montage selon les revendications ·J ou 2, caracterise en ce que le premier et le deuxierne rnoyens (14, 16.40.44) 
produisent des syrnboles ayant une puissance moyenne sensiblement egale. 

55 

4. Montage selon l'une quelconque des revendications 1 a 3. caraderise en ce que chaque syrnbole est de dur{,e 
sens1blernent egale. 

5. Mont,ige selcm l'une quelconque des r;,vendic:alior;s 1 ,) 3, caracteris{, en ce que le premier rnoyen (14.40) code ie 
bit le plus significatif sous la forms de deux symboles. 

10 
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6. 

7. 
5 

8. 

10 

g" 

15 

10. 

EP O 584 865 81 

Montage seion l"une quelconque des revendications 1 a 3, caracterise en ce que les symboles produits par ledit 
premier moyen (14.40) ont une duree plus longue que les symboles produits par ledit deuxieme moyen (16,44). 

Montage pour la transmission d'un train continu de valeurs parametriques comprenant une pluralite de bits, com
prenant un montage selon l'une quelconque des revendications ·1 a 6 et un moyen (20,48) pour transmettre led it 
signal de sortie. 

Montage selon la revendication 7, caracterise en ce que le moyen de transmission (20,48) comprend un moyen de 
transmission a modulation par deplacement de phase pour 1ransmet1re au rnoins un syrnbole dudit premier rnoyen 
(14,40) simultanement avec au moins un symbole dudit deuxieme moyen (16,44). 

Montage pour transmettre un train continu de valeurs pararnetriques cornportant une pluralit€, de bits, comprenant 
un montage selon l"une queiconque des revend1cations 1 a 6, un moyen (22,50) pour recuperer !edit signal de sor
tie, un rnoyen pour separer des symboles representatlfs de bits de la section la plus significaiive des syrnboles res-
tant dans !edit signal recupere, un moyen (26.28,54,58) pour decoder lesdits bits representes par lesdits symboles 
et un moyen (30,60) pour delivrer une plurnlite de bits dans i'ordre 001-rect de signification. 

Montage selon la revendication 9, caracterise en ce que ie moyen de combinaiso11 (18,46) comprend un moyen de 
transmission pour trnnsmettre au moins un symbole dud it premier moyen (14,40) simultanement avec au moins un 

20 symbole dudi1 de,uxie)rn;, moye;n (7 6.44). 
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Description 

BACKGROUND OF THE INVENTION 

sion and rncepl:ion anternna 4, a raciio wave from an e,x
ternal unit such as the R/W 2 so that the rectifying and 
voltage control circuit 7 prociuces a desired operating 
voitage to supply a power to the respective internal cir-

FIELD OF THE INVENTION 5 cuits (functional blocks), thus operating the card 1. 
10007] in Hie card 1, Hie reception of !he data from !he 

[00011 The present invention relates to a non-contact R/W 2 is conducted with the transmission and reception 
type IC card for carryirl':J out the data transmission and antenna 4 and the received data is demodulated in tr1e 
reception through a radio wave or the like. and a non- demodulating circuit 6 and then inputted into !he control 
contact type IC card system including the same iC card. ro section 8. The control section 8 decodes the data from 

DESCRIPTION OF THE RELATED ART 

[0002] Fig. 15 is a block diagrnm sc:tiematically st1ow-
1ng an arrangement of a known non-contact type IC card 
system. In F"ig. 15, the system is shown as comprising 
a non-contact type, IC card (wt1ich wi!I l1ereinaf!er be: rn
ferred to as a card) 1, a reader writer unit (which will 
t1ereinafter t;e mferred to as an RIVV) 2 for tt1e data trans-
mission and rece:ption through a radio wave to and from 
the card 1, and a host computer 3 coupied through a 
cable C (wire-based signai transmission and reception 
system) to the: R.IW 2 for control. 
[0003] The card 1 is composed of an antenna 4 for 

the R/W 2 and implements an operalior1 in accordance 
with the decode,d results. 
10008] For example, when an ID code is outputted to 
tiie external. Uie iD codB stored in advance in U1e 

15 E2PROM 9 serving as a data memory is modulated in 
thB modulating ci1·cuit 5 and transmitted through the 
transmission and receiption an1enna 4 to ti1e RiW 2 in 
the form of the radio wave EM. On the other hand, when 
the data is written in the card 1, !he data is written into 

20 the E2PROM 9 under the control of the controi section 8. 
[0009] In the R/W 2, under the control of the host com
puter· 3 couple,d thereto, the control sec/ion 23 controis 
the modulation and demodulation circuit 22 for the trans
mission and reception of the data. The modulation and 
demodulation circuit 22 combine,s a modulation c!rcui! 
and a demoduiation circuit, and tl1e data transmission 
is accomplished through the modulation and dernodu-
lation circuit 22 from the transmission and reception an
tenna 21 in both the data transmission and reception. 

transmission and rncep1ion, a modulating circuit 5 for 25 

tl1e modulation of the transmission data, a demodulating 
circuit 6 for the demodulation of the received data, a rec
tification and voltage: control circuit 7 for rectifying an 
alternating CLIITent signai trom t1-1e transmission and re
ception antennas 4 and furthe,1· for regulating the recti so [0010] In addition, as shown in Fig. 16, as the, typical 
fied signal to a desired operating voltage which in turn, 
is supplied to the respective sections, and an E2r-0 ROM 
9 for storage of progrnms and data. Also included in the 
card 1 is a control section 8 comprising a CPU (not 
shown), a memory (not shown) for storing programs for 
operating the CPU, and otl1e,1·s. 
[00041 Further, the R/W 2 inciudes a transmission and 
reception antenna 21, a modulation and demodulation 
circuit 22 for U10 modulation of the data being transmit
ted and the demodulation of the received data, and a 
control section for controlling the data transmission. An 
RiVV 2 side CPU and a program for t!1e operation of the 
cr-0u are provided in the control section 23 or the host 
cornpuler 3. For this reason, the R/VV 2 and the host 
computer 3 can be considered as one unit. which is 
sometimes generally called an R/W. 
[0005] In operation, the card 1 and the R1W 2 are not 
in electrically connecting re:iation to each other through 
a cable or the like, but the, transmission and reception 
of the data therebetween are, accomp!ished through a 
radio wave EM. The RIW 2 comes into connection with 
the host computer 3 ti1rough ti1e cabie C to be, operable 
under control of the host computer 3. 
[0006] Recently, there has been frnown a product 
which rectifying a radio wave from the RIW 2 within the 
card 1 for the generation of an operating voltage. in this 
instance, the card 1 incorporates the rectifying and volt-
age control circuit 7, and accepts, Hirougt1 the transmis-

data modulating method, there have been known the fol
lowing three methods. That is, the first is the ASK (Am
plitude Shifl Keying) modulation wi1ere the data "1/0" 
are made, to correspond with two kinds of amplitudes, 

3b the second is the FSK (Frequency Shift Keying) modu-
lation where the data "·J/0'' are made to correspond wilh 
two kinds offrequencies, and the third is the PSK (Phase 
Shift Keying) modulation where the data "110" are made 
to corrnspond with tiie presence and absence of tt1e 

40 phase variation of the radio wave. 
100111 Known non-contact type IC cards can gener-
ally deal witti on iy one of Hie aforesaid modulation mett1-
ods. For instance, a communication unit which performs 
the data lransmission and reoeplion in accordance with 

45 the FSK modulation me:thod has been disclosed 1n the 
Japanese Published Unexamined Patent Appiication 
No. 5--210768, and this prior art can realize the data 
transmission and reception on the: basis of the FSK 
modulation while not reaiizing the data transmission and 

50 re,ception on the, basis of the other modulations. Further, 
the Japanese r:'ublished Unexamined Patent Applica
tion f\lo. 5-143792 discloses a method of transmitting 
both the data and power through radio waves. Howe,ver, 
as well as the first-mentioned prior art. this prior art 

55 adopts the ASK modulation me:thod and therefore can 

2 

not accommodate the other modulation methods. 
100121 As described above, the known non-contact 
type IC carcis can generally accepts only one of tt1e 
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aforesaid modulation methods, for that the circuit ar
rangement is different at every modulation method and, 
for accommodating a plurality of modulation methods, 
the circuit arrangement becomes complicated and large 

PSK modulation and the, FSK modula1ion, and tt1e mod

ulation timing for the data being transmitted is switcha
ble (can be switdied) be1ween a modulation timing at 
which the modulation is accomplished in response to the 

in size. That is, difficulty is experienced to independently 5 inversion of the transmission data ''011" and a moduia-
place piural kinds of modulation circuits wi1hin the size-
iimited card, and hence this arrangement has not been 
realized heretofore. For this reason, ti1e known non--con
tad type IC card is limited in use to a system having the 

same modulation method as that of the IC card so that 
there is a prnblem that limitation is imposed on the use, 
range. 

SUlv1MARY OF THE INVENTION 

[00131 Tl1e: present invention has bee:n developed in 
orde,r to eliminate the, above,-menlionecJ problems, and 
it is therefore an object of the present invention to pro
vide a non--c:ontact type IC card wr1ich is capable of tiie 
data transmission based on a plural kinds of modulation 
methods and a system including this card. 
[00141 Another object of this invention is to provide a 
data transmission method with a highe:r reliability for a 
non-contact IC card system. 
[00151 In acrnrdance with a first aspect of this irwen-
tion, there is provided a non-contact type IC card using 
a radio wave as a communication medium, comprising 
antenna means for transmission and reception of data, 
moduiation means for modulating a transmission data 
in accordance with PSK-· and FSK-rnoduiation methods 
by swi1ching a resonance frequency of the antenna 
means to suit the transmission data, PSK/FSK switching 
means for pe1fom1ing a switching operation so that the, 
modulating means conducts one of the PSK- and FS1(
moduiations, demodulation means for demodulating da
ta rece:ived by the antenna means, and control means 
for con!roiling the aforesaid means 

[00161 According to the first aspect of ti1is invention, 
tt1e non-contact 1ype IC card is equipped wi1h a simple 
circuit comprising a resonance frequency switching sec
tion for switching the 1·esonance frequency of the anten
na means and a rnociulation circuit for driving t!1e switch-
ing section, and a PFSEL switch of the modulation Cir-
cuit is oniy coupled to the VDD or GND. Thus, one car·d 

tion liming at whid1 the modulation is always accom
plished, for example, when the data being transmitted 
is ''O'', thus permitting the card to deal with more data 

communication specifications. 
ro 10019] in accordance with a third aspect of this inven

tion, a no11--conlad type IC card system comprises a 
non-contact type IC card having the aforementioned first 
and second aspects and a reader writer includmg an
tenna means for performing transmission and reception 

15 of data to and from the IC card, modulation and demod
ulation means for carrying out modulation and demod
ulation of data transmil:!Eld and receive:d H1rougt1 the an
tenna means, and control means for controli!ng the 
aforesaid means. 

20 10020] in the: non-contact IC card system according 1o 

the third aspect of this invention, the modulation method 
in tr1e card is selectable from the PSK modulation rne1h-
od and the FSK modulation method, besides the mod-
ulation timing of the data being transmitted is arranged 

25 to be swi1chable in sorne 1ype of the card, with the result 
that the relationship between the R/W and the card be
comes more flexible to realize a system more expand-
able in the card application range. 

10021] in accordance With a fourth aspect of this in-
so vention, in lr1e reader writer of the third aspect, the an--

tenna means comprises an antenna for data 1rnnsmis
Sion and an antenna for de.ta reception which are sep
arately provided. 
[0022] in the non-contact IC c:ard system according to 

3b the fourth aspect of this invention, the antenna means 
is divided into the transmission antenna and the recep-
tion an1enna to offertwo kinds of antenna characteristics 
for the transmission and the reception, by which ar-
rangement the 1ransmiss!on antenna can retain 1he an--

40 tenna characteristic developing a transmission power 

can select one of the PSK modulation and the FSK mod- 45 

ulation and further is applicable in a wide range. 

while the reception antenna can have an antenna sen
sitivity subject 1o a weak or faint rad!c wave, whid1 can 
realize a non-contact type IC card system capable of the 
data transmission and reception accomplishing a long 

communication distance. 
10023] in accordance with a fifth aspect of this inven
tion; in the third c;r· fourth aspect the rnader wriler em
ploys the PSK modulation at data transmission and the 
non-contact type IC card empioys the FSK modulation 

[00171 In acrnrdance with a second aspect of this in-
vention, in the first aspect the modulation means further 
comprises a first modulating section for performing the 
PSK- and FSK-mociulations at a first modulating timing, 
a second modulatmg section for performing the r-'SK-
and FSK-modulations at a se:cond modulating timing, 
and modulation timing swi1ching means for changing the 
moduiation timing by switching a rncuit between the first 
and second modulating sections. 

[00181 In the non-contact type IC card according to 
the second aspect of this invention, the modulation 
rnett10cl is selectable (can be selected) between the 

50 at da1a transmission. 

10024] in the non-contact type IC card system accord
ing to the fifth aspect of this invention, tl1e: data trans-
mission from the RJW to the card is implemented on the 
basis of the PSK moduiation, whereas the data trans-

55 mission from the card to tl1e: R/VV is achieved on the ba--

3 

sis of the FSK modulation. With I his arrangement. since 
there is no need for a complicated demodulating circuit 
for tt,G FSK rnocJula1ion to t;e incorporaled in tt1e card, 
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the demodulating circuit within the card is designed to 
correspond with the PSK modulation, with the resuit that 
the size ;·eduction and price reduction of ti1e cmd be .. 
comes possible. In addition, since the R/W side carries 

1ypEl IC card. 

DETAILED DESCRiPTION OF THE INVENTION 

out the demodulation for the FSK moduiation, a non- 5 [0026] Referring now to the drawings, a description 
contact type IC card system can be reaiized so l:r1at even 
a radio wave with a higher frequency is receivable. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0025] Tf1e object and features of the present inven
tion wiil become more readily apparent from the follow
ing dHtaiied description of the preferred embodiments 
taken in conjunction witi1 l:t;e, accompanying dr-awings in 
which: 

Fig. 1 is a block cJiagram showing an arrnngemen1 
of a non-contact type IC card according to an em
bodiment of l:t,is invention: 
Fig. 2 is an illustration of arrangements of a trans
mission and reception antenna, a resonance fre
quency swi1ching sec1ion and a modulation circuit 
of the Fig. 1 card; 
Fig. 3 is an illustration of one example of the mod
ulation cirrnil in Fig. 4; 
Figs. 4A and 4B are lime charts available for de
scription of an operation oflhe Fig.3 modulation cir
cuit; 
Fig. 5 is a block diagram showing an arrangement 
of a non-contact type IC card according another em
bodiment of this invention: 
Fig. 6 is an illustration of one example of the Fig. 5 
modulation circuit: 
Fig. 7 is a time chart useful for explanation of an 
operation of the Fig. 6 moduiation circuit: 
Fig. 8 is a block diagram showing an arrangement 
of a non-contact type iC card system according to 
a furtl1er embodiment of this invention; 
Fig. 9 is a block cJiagram showing an arrnngemen1 
of a non-contact type IC card system according to 
a still further embodiment of this invention 
Fig. 10 is a biock diagram sr10wing an arrnngemen1 
of a non-contact type IC card system according to 
a still further embodiment of this invention; 

ro 

will be made herein below of embodiments of t!1e present 
invention 

First Embodiment 

[0027] Fig. 1 is a block diagram showing an arrnnge .. 
ment of a non-contact type IC card according to an em
bodiment of this invention. in this non-contact type iC 
card (which will hereinafter be referred to as a car·d) 10, 

15 the modulation method at data transmission is seiecta
ble from two kinds of modulations: the PSK modulation 
and FSK modulation witi1 a simple circuit arrangement. 
10028] In Fig. 1, the card , 0 is shown as comprising 
a transmission and reception antenna 4, a resonance 

20 fre;quemc:y switching section 40 for switching 1he, reso
nance frequency of the transmission and reception an
tenna 4, a modulation circuit 50 for driving the reso
nance freque,ncy switching section 40 to switch the res
onance frequency to match a data being transmitted so 

25 that the transmission data is selec1iveiy subjected to on., 
of the PSK modulation and the FSK modulation, a PF
SEL switch 11 for switching between the PSK moduia .. 
tion and the FSK moduiation for the modulation drcuit 
50, a demodulation circuit 6, a rectifying and voltage 

30 controi circuit 7, a control section 8 and an E2PROM 9. 
10029] The PFSEL. switch 11 has a PFSEL. terminal
coupled to the VDD or the GND to realize il1e switching 
to tl1e PSK modulation or the FSK modula1ion. For ex .. 
ample,, !1 is provided as a terminal within the card 10, 

3b and its terminal is connected with the VDD or the C3ND 
at ti1e manufacturing stage to be provided as a setter .. 
minal, or is constructed as a mechanical change-over 
switcl1 piaced on a surface ot the carcl 1 O or as a switch 
comprising a transistor turning on and off in accordance 

40 with a command signal from the R/VV. 
[0030] Fig. 2 shows arrangements of the transmission 
and reception an1enna 4, tl1e resonance frequency 
switching section 40 and the moduiation circuit 50 in Fig. 

Fig. 11 is a block diagram shovving one example of 45 

i. The resonance frequency f of the transmission and 
reception antenna 4 depe,nds upon the value of a coil L. 
a11d a value of a capacitor C1 and is obtainabie as f = 1 a system which carries out a data transmission 

mHthod: 
Fig. 12 is an illustration of wave,forms useful for ex
plaining an operation of the Fig. ·1'1 system; 
Fig. 13 is a block diagram showing one example of 
a system which carries out a different data trans
mission metl1od; 
Fig. 14 is an illustration of waveforms available for 
description of an operation of the Fig. 13 system: 

/ {2(,/LCi)}. In lhH ordinary transmission and reception 
antenna, the resonance frequency has conventionally 
been de,termined by a set of LC for the data transmission 

50 and reception to and from the external. In this invention, 
for realizing the F,SK modulation and FSK modulation, 
tiie resonance frequency switching sec1ion comprising 
a capacitor C2 and switching device Tr1 is provided in 

Fig. 15 is a biock diagram showing an arrangement 55 

order to l1aive the resonance frequency of the transmis
sion and reception antenna 4. 

of a known non-contact type iC card system; and 
Fig. 16 is an illustration of waveforms useful for de
scription of a modulation rnetr1od for a non-contac1 

4 

10031] When the switching device Tr1 made up of a 
transistor is in the ''ON" condition, C = C1 + C2, and 
wi1en the switcl1ing device Tri is in the "OFF" condition, 
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C = C 1. For instance, !n a case where the rescnance 
frequency is set to f = 400 KHz in a state that the switch
!ng dev!ce T;·1 !sin Hie "OFF" condi1ion, L = 350 r1H and 
C1 = 452.3 pF. In the case that the resonance frequency 

al: both ends ofth;, Las st1own in Fig. 4A. That is. in U1e 

output vvaveform across the Lin Fig. 4A, if the switching 
device Tr1 does not come in1o tt,e "ON" condition, 1he 
signal waveform becomes as indicated by a dotted line. 

f is set to 200 KHz being 112 of 400 KHz, if the switching 5 On the other hand, if the switching device Tr1 gets into 
device Tr1 gets into the "ON" stale, ti1e C value of ti1e 
resonance circuit becomes C = C1 + C2, and f = 200 
KHz signifies L == 350 µ.Hand C == 1.81 nF so that C2 == 

1 358 nF. 
[00321 In this embodiment, the transmission and re
ception antenna 4 makes up the antenna means, tr1e 
resonance frequency switching section 40 and the mod
ulation circuit 50 constitute the modulation means, tiie 
PFSEL switch 11 compoSElS U;e PSKiFSK switching 
means, the demodulation circuit 6 organizes the demod
ulation means, and tlie control section 8 torms the con
trol means. 
[0033] Fig. 3 concretely shows one example of the 
rnodu!ation circuit 50 operative to control Hie swi1ct,ing 
device Tr1 of the resonance frequency switching section 
40, and Figs. 4A and 4B illustrate time charts associated 
wi1h H1is circuit. In Fig. 3, a carrier signal CAR and a 

transmission data TXD come from the control circuit 8, 
and the modulation is accomplished at the timing de
pending upon the carrier signai CAR. An output signal 
A indicated in Fig 3 is coupled to a gate input terminal 
of tr,e switcr1ing device Tr1 shown in Fig. 2. 
[00341 In Fig. 3, reference numernl 501 represents a 
D-type flip-flop tor accepting the trnnsmssion data TXD 

the "ON" condition, ti1e resonance frequency comes lo 
1i2 during one period with respect to the original fre
quency, and thereafter returns to the original resonance 
frequency, thus accomplishing the phase modulation. 

ro 10037] A secondly, a description will be made herein
below of tr1e FSK modulation taken when the PFSEL 
switch 11 is connected with the GND (grounded side). 
Fig. 48 shows signal waveforms for the connection of 
the PFSEL switcr111 with the GND. With the connection 

15 of the PFSEL switch 11 with the GND, the output signal 
A keeps its signal condition untii the state of the signal 
from t11e, 1rnnsrnission data TXD inver1s, and heme,, U1e 
ON time of the switching device Tr1 ls controlled so that 
the output waveform trom the resonance circuit of the 

20 transmission and rece,ption ante;nna 4 bi,corrn,s 1h,i out

put waveform across the L as shown in Fig. 48, thus 
realizing the frequency modu la! ion. 
10038] As described above, in the non-contact type IC 
card according to this embodiment, oniy a simple circuit 

25 is provided which comprises the resonance frequency 
switching section for switching over the resonance fre-

in a state witr1 using the carrier signal CAR as a clock so 
signal, numeral 502 designates a D-type flip-flop for ac-
cepting the output of the D-type flip-flop 501 in a state 

quency of the transmission and reception antenna and 
the modulat!on circuit for actuating the switching section 
and the PFSEL switch of this modulation circuit is con
nected with the VDD ortr1e GND, witr1 the result tr1at one 
card can deal with both the PSf( and FSK modulation 
methods, wh!ch results in realizing a non-contact type 
iC card applicable in a wide application range. with using the carrier signal CAR as a clock signal, nu

meral 503 depicts a NANO gate for accepting the output 
of the D-type flip-flop 502 and a F1 FSEL signal, numeral 
504 denotes a NOR gate for i-eceiving ti1e output of the 
D-type flip-flop 501 and the output of the NANO gate 
503, numernl 505 stands for a circuit comprising an AND 
gate 507 and a NOR gate 508, and numeral 506 sign!
fies a circuit comprising an AND gate 509 and a NOR 
gate 510. 
[0035] Second!y, a description will be made t1ereinbe-
iow of an operation of this circuit. The description will 
begins. referring to Fig. 4A, with !he PSK modulation 
tal,en when the PFSEL switch 11 placed in the modula
tion circuit 50 is connected with the VDD (power supply 
side). When the transmission data TXD from the control 
section 8 varies from "L" • ''H" or "H'' • ''L", the output 
of the modulation circuit 50 represents a signal wave

form indicated by A, and when the signal waveform A 
comes into the "H" state, the switching device Tr1 gets 
into ti1e "ON" state. 
[0036] As described before, when the switching de
vice Tr1 takes the "ON" state, the resonance frequency 

3b Second Embodiment 

[0039] Fig. 5 is a block diagram showing an arrange
ment of a non-contact type IC card according to another 
embodiment of 1:r,is invention. This card. designated at 

40 numeral 10a, can perform the switching between the 
PSK and FSK modulations as well as the afoi-esaid first 
embodiment and further can alter tt1e timing oftt1e trans-
mission data modulation. 
[0040] The diffei-ent points of !he card 1 0a shown in 

45 Fig. 5 from the Fig. 1 card 10 relate to the arrangement 
of a modulation circuit 51, which wiii be mentioned later, 
and the provision of a TXSEL. switch 12 for changing !he 
timing of the modulation of the transmission data. Al
though in tl1e above-described first embodiment the 

50 transrnission data modulation is acco;,1plished at !he 

of the transmission and reception antenna 4 is set to half 55 

of the resonance frequency for when being in the "OFF" 
state, and hence the output waveform of the transmis-

t!me that the ''011" of the transmission data inverts, the 
card 1 0a according to this invention permits tl1e modu .. 
lation to be implemented when the "0/1" of the transmis
sion data inverts and further the modulation to be always 
conducted when the transmission data is ''0/1". The 
switching therebetween is achieved through th;, TXSEL 

switch 12. 
sion and recept!on antenna 4 takes an outpu1 waveform 10041] One concrete example of the modulation cir--

5 
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cuit 51 in this embodiment is shown in Fig. 6. In Fig. 6, 

a section indicated by character a denotes a circuit 
whic:t1 carries out U1e modulation wl1en tt1e "0/1" of tiie 
transmission data inverts, its arrangement and opera-

515 due, to U1e TXEN signal, wt1en ti1is division signal 

BPS rises, the D-type flip-flow 515 operates so that, in 
correspondence wiU1 ti1e vmiation of the transmission 

tion being basically similar to those described with ref- 5 

data TXD signal, the output B of the D-type flip-fiop t)15 

becomes as indicated by character Bin Fig. 7. That is, 
when the transmission ciata TX• is "O;', a signal tiiat !he erence to Fig. 3. A section indicated by charac1er b sig .. 

nifies a circuit whicl1 always performs the moduiation 

wf1en the transmission data is "0", and a section indicat
ed by charnder c is a circuit which serves to selectively 

suppiyone of the output C otthe section a and the output 
D of t~1e section b to U1e resonance frequency switching 

section 40. 
[00421 In tl1e sect!on b of Fig. 6, the arrangement com
posed of compon,rnts 501a to 510a !s basica!!y 1:hEl 

same as that of the section a. Further, in Fig. 6, refer
ence numeral 511 represents a NOF{ gate, numeral 512 
dHsignat,,s a circuit cornprising an AND gate, 513 and a 

NOR gate 514, and numeral 515 denotes a 0-type flip

flop. Tl,e NOT gale 511 accepts as !npu1s Hie transmis .. 
sion data TXD and the output of the D-type mp-flop 515. 
The circuit 512 receives as inputs the transmission data 

TX•, !he output of ti1e NOR gate 511 and Hie output of 
the D-type flip-flop 515. Moreover, the D-type flip flop 

515 accepts as a clock a division signai BPS attained 
by dividing (demulliplying) the carrier signal CAR and 

furt1-1er accepts as an input the output of the NOR gate 

514, with its output B being suppiied to the D--type fiip-
flop 501 a. 

[00431 Furthermore, in the section c, components 516 
to 518 and a component 57 9 at the output side ar·e in
verters; respectively. In the section c, when the TXSEL. 

switch 12 is connected with the VDD (power supply 
side), the output C of the section a is outputted from an 

output terminal indicated by character A, while the out-

''0/1" of the signal B inverts is obtainable. This signal is 

inputted into the same circuit as the section a. Further, 
since at this lime the TXSEL switch 12 is connected with 

ro the GND, when the transmssion data TXD 1s ''0", a mod

ulat!ng signai as indicated by character A in Fi9. 7 is 
obtainable from the output terminal A 

10047] Although tl1is embodiment has been described 
of the case !hat the F'SK modulation is always conduct .. 

15 ed when the transmission data is "O;', it is also possible 

that !he modulation meti10d (F'SK modulation/FSK mod
ulation) and modulation timing am respectively swi!ch<ld 

by changing over the F'FSEL switch 11 and the TXSEL 
switcl1 12. 

20 10048] As described above, tt;,, non-contact type iC 

card according to this embodiment can select either the 
PSK modulation or the FSK rnodula1ion, and furti1er can 
switch over the modulation timing for the transmission 

data. Accordingly, it is possible to realize one non-con-
25 tact type IC card capable of suiting a number of data 

communication specifications. 

Third Embodiment 

30 10049] Fig. 8 is a block diagram showing an arrnnge .. 
ment of a ncm-con!acl type IC card syslem according lo 
an embodiment of this invention. The non-contact type 

iC card system according to tl1is embodiment emp!oys 
either the card 10 or 1 0a described in the first or second 

put D of the section b is taken out from the output ter- 3b 

mina! A when being connected with the Gf'JD (grounded 
embodiment. 
10050] Tl1e description will be rnade of the case of us .. 
ing the C',.,1rd 10a according to the second embodiment. 

The card 10a is arranged such that the F'FSEL switch 

11 and Uie TXSEL switch 12 of the modulation cirGuit 5i 

side-:), 
[00441 In this embodiment, in Fig. 6, the section a 
composes tr,e first rnociuiaticn section. the section b 

constitutes the second modulation section, and the sec
tion coupied with the TXSEL switch 12 organize the 

rnoduiation timing switct1in~i rrmans. 
[00451 Furthermore, particuiariy the circuit operation 
of the section b wiii be described here!nbelow with ref

erence to a time chart of Fig 7. The description will be 

made in terms of the condition that the TXSEL switch 
12 is connec1ed with the GND and 1he PFSEL_ switch ·11 

is connected with the VDD. A TXEN signal is a data 
transmission allowing signal from the control circuit 8 

and is coupled to a reset input of the D-type flip-flop 515. 
Whiie the TXEN signal gives "0", the output B of tl1e D
type flip-fiop 575 is fixed to "1", and if the TXEN signai 

turns into "1", it starts to accept the transmission data 

TXD. The division signal BF'S is obtainable by dividing 

40 are switched to the VDD or the GND in accordance with 

the modulation method taken in the system including the 
card and !he modulation timing. Thus, the setting is se .. 

lectively made to the PSK modulation or to the FSK 
modulation, and further selectively made to the method 

45 that the modulation is conducted at the time that the 

"0/i" of the transmission data inverts or to the method 
that the modulation is aiways carried out when lhe lrans-
mission data is ;,0;'. 

10051] When the car·d ·1 0a matching with the system 
50 specification comes inlo the communicaticm-ailowab!e 

distance range for the R/VV 2, the transmission and re

ception antenna 4 of the card i 0a receives a radio wave 
from the RiW 2 and the rectify!ng and voltage control 

circuit 7 deveiops an operating voltage so that t1-1e trans-
the carrier signal CAR. and serves as a reference clock 55 mission and reception of the data starts. In the dala 

used in the case of varying the transmission data TXD transmission and reception rnethods, af1er the carci 1 0a 
signai. gets the operating voitage, the data transmission is per-

[0046] After the reset release of ti1e D-1ype flip-fiop formed from !he R/\fv 2 !o t11e card ma and the card i 0a 
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decodes and processes the received data and transmits 
the processed result to the RiVV 2. 

[00521 Altt1ough tt1e description of 1his embodiment 
has been taken in terms of the case of using the card 

1 Oa according to the second embodiment, even if using 
the card 1 O according lo the first embodiment, 1he data 

transmission and reception is possible with the srniiar 
procedure. The card 10 according lo t~1e first embodi
ment performs only the setting of the modulation meth
od, i.e., the selection of one of the F)SK moduiation and 
the FSK modulation. 

[0053] As described above, the non-corfact type IC 

card system according to tl1is embodiment can be de
signe;d to selec1 as a modulation rne,tt1oci om, oftt1e PSI'( 

modulation and the FSK modulation and also adopted 
to change over the modulation timing for the transmis
sion data depending upon ti1e Kind of carcJ, and hence, 

the relationship between the RiW and the card is more 

flexible, wt1ich can realize a non-contact type IC card 
system expanded in its application range. 

Fourth Embodiment 

[0054] Fig. 9 is a block diagram showing an arrange
ment of a non .. contact type IC card system according to 

another embodiment of this invention. In the system ac
co;·ding lo t~1is embodiment, lhe antenna means of t~1e, 
RNV 2a is divided into an antenna 24 for transmission 

and an antenna 25 for reception so tl1at at the data trans
mission to the card 10 or 10a the transmission dala is 
modulated in a modulation and demodulation circuit 22 

and transmitted as a radio wave from the transmission 
antenna 24 whiie at the data reception a radio wave, 

transmitted is received through the reception antenna 
25 and then demoduiated in the modulation and demod

ulation circuit 22. 
[0055] In the procedure of the data transmission and 

reception, according to the modulation method of ti1e 
system, the PFSEl_ swi1ct, 11 of tt1e modulation circuit 

50 or 51 of the card 10 or 1 Oa is broughtto be connected 
with the VD• or the GND (if the system is also equipped 
witt1 tt1e TXSEL. switch ·12 for switching over tt1e modu

lation timing, this switch is also operated), and when the 
card 10 or 1 Oa enter·s the c:ommunication--aiiowable dis--

into 1hEl transmission an1enna and ti1e recep1ion anten

na, and consequentiy two kinds of antenna characteris
tics are obtainable for tr1e transmission and reception, 
respectively. The transmission antenna is made to have 

5 an antenna characte1·istic which can provide a transmis
sion power, wl1iie the reception antenna is de,signed lo 

have an antElnna sensitivity accElpting a WElak radio 

wave, with the result that a non-contact type IC card sys

tem can realized which is capable of the data transmis-
ro sion and reception conquering a longer communication 

distance. 

Fifth Embodiment 

15 10058] Fig. 10 is a block diagram showing an arrange

ment of a non-contact type IC card system according to 
a further mnbodlmernt of 1his irwention. In the, system, ac

cording to this embodiment, the data transmission from 
the FVVV 2 to the card 10 or 1 Oa is accomplished on the 

20 basis of tiie PSK modulation, wi1ereas the, data trans

mission from the card 10 or 1 Oa to the RiVV 2 is achieved 
on tt1e basis of 1he FSK modulation in a slate that the 

PFSEL switch 11 of the modulation circuit 50 or 51 Is 
connected with the f.3ND. 

25 [0059] In !he procedure for the data transmission and 

reception. thEl PFSEL switch 11 of the modulation circuit 

50 or 51 is connected with the GND (if the system is also 
provided with the TXSEL switch 12, the switch 12 Is 

switched over to match with the system}. and if the card 
so 10 or 1 Oa comes in lhe comrnunication .. allowable dis .. 

lance range of the RIVV 2, a radio wave from the RiW 2 
is received through the transmission and reception an

te,nna 4 of the card 10 or 7 Oa so that the rectifying and 
voltage control circuit 7 creates an opElrating voltage to 

3b start the data transmission and reception. 
10060] After· the card 'IO or 10a attains t11e operating 

voltage, the data transmission from the Ri\JV 2 to the 
card 10 or 1 Oa is done on the basis of the PSK modu-

lation and the oard 10 or 1 Oa demodulates, deeodes and 
40 processes the received data, before the processed re

suit is transmitted from the card 10, ·1 Oa to the FUVV 2 on 

tiie basis of tt1e FSK modulation. 

tancEl range of the RNV 2a, the transmission and recep- 45 

10061] in the non-contact type IC card system accord
ing to this embodiment, the data transmission from the 

R/W to the card is conducted in accordance with the 
PSK moduiation, while the data transmission from the tion a11tenna 4 of the card 10 or 1 Oa gets a radio wave 

from the RiW 2a so that the rectifying and voltage control 

circuit 7 produces a VDD voitage (operating voltage) to 

start the transmission and reception of the data. 

[0056] In the data transmission and reception, after 
tl1e operating voltage actuates the card 10 or 1 Oa, the 
data t1·ansmission from the RNV 2a to the card ·10 or 1 Oa 

starts to cause the decodEl and process of thEl received 

data to be impiemented within the card 10 or 1 Oa, with 
the processe,d result be,ing transmitted from tl1e card 10 
or ·1 Oa to the R!W 2a. 

[0057] In the non-contact type iC card system accord
ing to this embodiment, the antenna rneans is divided 

card to the R/VV is made in accordance with the FSK 

modulation, with the result that there is no nEled for a 
complicated circuit for the FSK modulation to be incor-

50 pora1ed in the card, and when the de;-nodulation drcuit 

within the card is designed to agree with the PSK mod

ulation, the size .. reduction and cost-1·eduction of the card 
are possiblEl, besides even a radio wave with a higher 

frequency is receivable because the R/W side carries 
55 out the, demodulation with respect to the FSK modula .. 

tion 
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Sixth Embodiment 

[00621 Fig. 11 is a block diagram st1owing an arrange-
ment of a non-contact type iC card system which exe

cutes a data transmission method, and Fig. 42 is an ii
lustrat!on of waveforms of signals taken at lhe data 

transmission and reception by the R/W and tl1e card of 

this system. In tr1is embodiment, after the data transmis
sion from the R/VV 2 to the card 10 or 1 Ga, the supply of 

a radio wave from the R/VV 2 is contmued even at the 
data transmission from the card 10 or 1 Oa lo the R/W 2 
so thal the operating voltage (VDD) wilhin the card 10 

or 4 Oa is always stable. 
[0063] Tt;e particul,ir diffElrerncH of lhe, Fig. 11 system 

from the afoi-ernentioned embodiments is that a pro
gram stored in a control sHction 23a of the f-<./W 2 or in 
a host computer 3a exe,cutes lhe, ope:rations to be de:

scribed later. 

[00641 In operation, the: PFSEL. switc:t1 11 of tt1e mod-
ulation circuit 50 or51 of the card 10 or 10a is connected 
with, tor exampie, the VDD side (if the system is also 
equipped witr1 tt1e TXSEL. svvitch 12, al the same time 
the switch is operated in accordance with the system) , 

so that the data transmission and reception is accom
plished on the PSK modulalion. For the data transrnis-

sion and reception between the RNV 2 and the card 10 
or 10a, first the transmission anci rnception antenna 21 
of the R/W 2 begins to transrrdt a radio wave. The carci 

10 or 1 Oa receives the radio wave through its transmis

sion and reception antenna 4, which radio wave is rec
tified in the rectifying and vollage control circuit 7. The 

rectifying and voltage control rncuit 7 also develops the 

operating voltage VDD. Tl,is term constitutes the VD• 
rise time perioci in Fig. 12 
[0065] Vv'hen t11e operating voltage VDD comes up to 

5V, the card 10 or :Oa and the R/W 2 get into the data 
transmission and reception allowable conditions, anci 

hence the data transmission period from ti1e FVW 2 to 

tt1e card 10 or ·1 Oa starts. in acco;·danc,, witt1 lhe instruc

tion from the host computer 3a, in the R/W 2 the control 
section 23a moduiates the data using the modulation 
and demodulation circuit 22 and fu;tt1er transrnils the 

data using the transmission and reception antenna 21. 

This dala is rnceived by the transmission and reception 

antenna 4 within the card 10 or 10a. 
[00661 In Fig. 12, at the points A and 8 for the modu
iation in the RiW 2. the resonance circuit of lhEl trans-

mission and reception antenna 4 of ttrn card 10 or 1 Oa 
side also has deformed or distorted waveforms at points 
C and D. That data undergoes the den1ociuiation in the 

demodulation circuit 6 and furt11er the process m the 
control section 8, whereby ti1e data transmission from 

the R/W 2 to the card 10 or 1 Oa takes place. 
[0067] Subsequentiy, the data transmission period 

conducted while, lhe, supply of tt1e signal (raciio wave) lo 

the card 10 or 1 Oa continues, and hence the control sec
tion 23a of the R/W 2 conlinues lo erni1 U1e radio wave 

from the transmission and reception antenna 21. 
5 [0068] in this state, the control section 8 of the card 

10 or 1 Oa sends tt1e transmission data to the modulation 

circuit t)O or 51 in accordance with the processed result 

of the received data from the R/W 2 in order to imple

ment the PSK modulation in the modulation circuit 50 or 
ro 51. This is sl1own at the points E and F in Fig 4 2. Since 

the resonance circuit of the transmission and reception 
antenna 21 of the R/W 2 continuously issues the signal, 

when the card 10 or 1 Oa side modulates the data, the 
waveform is expanded as shown at the points G And H 

15 in Fig. 12, which aiiows the judgment on the fact that the 

data l,as been subjected to the modulation. 
10069] Subsequerntly, the, modulation and de,rnodula
tion ci1·cuit 22 demodulates this waveform and supplies 

the control section 23a with ti,e demodulated waveform 
20 wi1ict; in turn, is fe:d to the, i1ost compute;r 3a. The;re;aftElr, 

the data transmission and reception is compieted with 
the repealed data transmission from the R/vV 2 to !he 

card 10 or 1 Oa and data transmission from the card 10 
or 1 Oa to the R/W 2. 

25 [0070] Although the description of the above embod

iment has been made of the PSK modulation, the data 
transmission on the FSK modulation is similarly worka-

ble. 

10071] in the data transmission method, after the data 
so transmission from the R/W to the card, even during tr1e 

data lransmission from thEl card lo lhEl RiW, !he suppiy 
of the radio wave continuously occurs, and therefore, 

tiie operating voltage VD• is always stable and the con-
tinuous ciata transmission and reception is possible, 

3b thus realizing a data transmission method capable of a 
high--speed data communication with a high reliability. 

Seventh Embodiment 

40 [0072] Fig. ·13 is a block diagram showing an arrange

ment of a non-contact type IC card system for carrying 
out a differen1 data lransrnission method, and Fig 14 is 

an illustration of waveforms of signals at ciata transmis
sion and reception between the FVW and the card in this 

45 system. In this embodiment, in the RIV\/ 2, the resonance 

of the resonance circuit continues at the data transmis
sion from the R/\JV 2 to th El card 10 or· 10a, while !he 

supply of the radio wave stops at the data transmission 

from the card 4 0 or 1 Oa to the RJW 2, witl1 the result that 
50 even a weak radio wave from the card 10 or 1 Oa to I he 

RIV\/ 2 becomes easily receivable in the RN\/ 2 side 

[0073] if a weak radio wave is tried to be received from 

the card 10 or 10a in a state that a strong transmission 
power from the R/W 2 is in supply. the weak radio wave 

from the card : 0 or 1 Oa to the R/W 2 starts. in ti1is em- 55 is subject to be absorbed into the strong radio wave for 

bodiment, even after the completion of the data trans
mission from the Fi./VV 2 to the card 10 or 10a, the data 
transmission from lhe card 7 0 or 7 Oa to the R/W 2 is 

8 

the trnnsmission fwrn the: R/W 2 lo lhe card 10 or 1 Oa 
so that difficulty is encountered to discnminate or dist1n

guist1 tt1e weak radio wave. 
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[0074] Tr,e difference of the Fig. 13 system from the 
above-described embodiments is that a prngram built in 
the control seetion 23b of tt1e RIW 2 or a host computer 
3a implements the operation which will be described be
low. 
[0075] In operation, the PFSEL_ switc:t1 11 of tt1e mod•

ulation circuit 50 or 51 of the card 10 or 1 Oa is coupled 
to, for example, the VDD side (if the system is also pro
vided with the TXSEL. switch 12, at the same time the 
switch is changed over in accordance with tl1e system), 
so that the data transmission and reception is imple
mented on the basis of the PSK modulation. The data 

transmission and reception between tl1e F~/W 2 and ti1e 
cmd 10 or 1 Oa starts with l:r;e, transmission of a radio 
wave from the transmission and reception antenna 21 
of the FVVv 2. In the card 10 or 1 Oa, the transmission 
and re;cep1ion ant,rnna 4 recBive;s Uiat radio wave and 
the rectifying and voltage control circuit 7 rectifies it to 
produce the operating voltage VDD This is accom
plished dunng the VDD rise period in Fig 14. 
[0076] When the operating voltage VDD reaches 5V, 
the card 10 or 1 Da and the R/W 2 gent in1o tt1e data 
transmission allowable condition, and the data trans
mission period from the RN,! 2 to the card 10 or 1 Oa 
s1arts. In accordance with tr,e instruction from 1he host 

computer 3b, in the R/'N 2 the control section 23b mod
ulates tr,e data in the modulation and demodulation cir
cuit 22 and sends !he modulated data through the trans

mission and reception antenna 21. Tl1is data is received 
througr1 tr1e transmission and reception antenna 4 of t~1e 
card10or10a. 

[0077] In Fig. 14, at t11e points A and B for the modu
lation in the RIW 2, the resonance; circuit of the trans-

tirnrein, Ttlis is st1own at the, points I and .J in Fig. 14. 

The resonance circuit of the transmission and reception 
antenna 27 of tt;e R/W 2 also stops the signal supply 
and receives the modulated data during the attenuating 

5 oscillation, whereby the waveform is distorted as shown 
at Hie points K ,ind L_ in Fig. 14. From H1is, 1he RIW 2 
determines the fact that the data has undergone the 
modulation. 
[00110] Furthermore, this waveform is demodulated in 

ro the modulation and demodulation circuit 22 and then in
putted into the control section 23b, before being sup•
plied to the host computer 3b. In this system, in a case 
where, after the completion of one data transmission 
and reception, the data transmission and reception is 

15 again carried out, the operation restarts from the VDD 
rise period due; to tl1e supply from the f-<IW 2 to the card 
10 or 1 Oa, and U;e data transmission and rneeption is 
re-performed afterthe operating voitage VDD in the card 
10 or 10a is set to 5V. 

20 [0081] Although U1e d\lscription of this E:mbodirrnrnt 
has been made in terms of the FJSK modulation, the data 
transmission on ttie FSK modulation is possible in !he 
same manner. 
[0082] The data transmission is particuiariy effective 

25 in the case 1ha1, since the distance between the card 
and the R1W is iong, the data transmission power from 

the R/W needs to be strong, and the transmission power 
from the card is weak because of the long distance. The 
transmission power from the RIW is stopped at the tirne 

so of the transmission from tr,e card to the Rl'N conducted 
after the compietion of 1he transmission from 1he RIW 
to the card, by which a data transmission method can 
be realized whicl1 is capable of facilitating the reception 

mission and reception antenna 4 of the card i D or 1 Oa of a weak radio wave from the card side in the RiW side. 
side also has deformed or distorted waveforms at points 3b 

C and D. That data is subjected to the demodulation in 
the demodulation circuit 6 and further subjected to the Claims 
process in the control section 8, wl1erebythe data trans-

1. A non-contact type IC card ( i 0) using a radio wave rnission from ti10 R/V'✓ 2 to thE: card 10 or 1 Oa takes 
place. 40 as a communication medium, comprising: 
[0078] Subsequentiy, the data transmission period 
from U,e carcJ 10 or 10a 1o the RiW 2 starts. In ti1is em
bodiment, after the completion of the data transmission 
frorn the R/W 2 to the card 10 or 1 Oa, the supply of the 
signal (radio wave) to the card 10 or 10a. stops, while 45 

the data transmission frorn the card 10 or 1 Oa to the RI 
W 2 is carried out. Accordingly, the operating voltage 
VDD in the card i 0 or 1 Oa starts to decrease from 5V. 
in addition, the resonance attenuation of the resona11ce 
circuit of the card 10 or 10a begins. 50 

[0079] In tl1is embodiment, in this attenuation state 
the data transmission is conducted from the card -10 or 
10a to the RiW 2. For example, until the operating volt-
age VDD attenuates from 5V up to 2.5V, the data trans
mission from t11e; card 10 or 1 Oa to the R/W 2 complete;s. 55 

in this attenuation term, the control section 8 of the card 
10 or 10a supplies the transmission data to the modu
lation circuit 50 or 51 to cmry out 1he PSK modulation 

9 

antenna means (4) for transmission and recep-
tion of data; 
modulation means (40, 50) for pe1iorming PSK
a.nd FSK-modulation of a data being transmit
ted, by switching over a resonance frequency 
of the an1enna means to suit 1he transmission 

data: 
FJSK/FSK switching means (11) for performing 
a swi1ching operation so that said modulation 
means conducts one of the PSK- and FSK
modulations; 
demodulation means (6) for dernodulating data 
received by said antenna means; and 
control means (8) for controlling the respective 
means. 

2. n1e non-contact type IC card aocording to claim i, 
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wherein said modulation means includes: ing th<l moclulation timing by switching a circuit 
between said fir-st and second modulating sec
tions. a fi;-st moduiating section for performing tiie 

PSK- and FSK-moduiations at a first modulat
ing timing; 
a second modula1ing section for performing ti1e 
PSK- and FSK-modulations at a second mod
ulating liming; and 
modulation timing switching means for chang
ing the modulation timing by switching a circuit 
between said first and second modulating sec
tions. 

5 5. The non-contact type IC card system according to 
claim 3, wherein said antenna means of said reader 
writer comprises an antenna (24) for data transmis
sion and an antenna (25) for data reception, said 
transmission antenna being provided separateiy 

ro from said reception antenna. 

3. A non-contact typH IC card systmn comprising: 

a non-contact type IC card (10, 1 0a) using a 
racJio wave as a communication medium; in
ciuding: 

15 

antenna means (4) for transmission and re- 20 

ception of data; 
modulation means (40, 50, 51) for perform-
ing PSK- and FSf(-modulation of a data be-
ing transmitted, by switching over a reso
nance frequency of the antenna means lo 25 

suit the transmission data; 

6. The non-contact type IC card system according to 
claim '.3, wherem said reader wnter employs the 
PSK modulation at data transmission and said non-
contact type IC card employs the FSK modulation 
at data transmission. 

7. The non-contact type IC card system according to 
claim 4, wherein said reader wnte1· employs the 
PSK mocJula1ion at data 1ransmission and said non
contact type IC card employs the FSK-modulation 
at data trans!niss!on. 

8. The non-contact type IC card system according to 
claim 5, wherein said reader w;·iter employs !he 
PSK modulation at data transmission and said non-

PSKIFSK switching means (1 i) for per- contact type IC card employs the FSK modulation 
forming a switching operation so that said at data transmission. 
modulation means conducts one of the 
PSK- and FSK--rnoduiations; so 
demodulation rneans (6) for demodulating Patentanspruche 
data received by said antenna means; and 
control means (8) for controlling ti1e re- 1. Kontaktlose IC-Karie (10), die eine Radiowelle als 
spective means of said IC card; and Kommunikationsmedium verwendet, mit: 
a reader writer (2; 2a) including: 3b 

ant.,nna means (21: 24, 25) for per
forming transmission and reception of 
data to ancJ from said IC card: 
modulation and demodulation means 40 

(22) fo1· carrying out modulation and 
demodulation of data transmitted and 
received through said second-men
tioned antenna rneans; a.nd 
control means (23) for controlling said 45 

means of said reader writer. 

4. The non-contact type IC card system according to 
claim 3, wherein said modulation means of said 
non-contact type iC card includes 50 

a first modulating section for performing the 
PSK- and FSK-rnodulations at a first modulat-

einem Antennenmittei (4) zum Senden und 
Ernpfangen von Oaten; 
einem rvlodulat1onsmittei (40, 50) zum Ausfuh
ren einer PSKund FSK-fv1odula1ion von gesen-
deten Oaten durch Umschalten einer Reso
nanzfrequenz des Antennenmittels zur Anpas
sung an die Sendedaten: 
einem PSK/FSK-Schaltmittel (11) zum Ausfuh
ren einer Umschaltoperation, so dai~ das Mo
dulationsmittel entweder die PSK- oder die 
FSK-Modulation durchfuhrt; 
einem Demodula1ionsmi1tei (6) ZU!TI Demodu
lieren von uber das Antennenmit!el empfange
ne Oaten; und mit 
einem Steuermittel (8) zurn Steuern des jewei
ligen Mittels. 

2. Kontaktlose IC-f{arte nach Anspruch 1, bei der das 
ing timing; Modulationsmittel ausgestattet ist m1t: 
a second modulating section for performing the 55 

PSK- and FSK-rnodulations at a second mod- einem ersten Modulationsabschnitl: z.um Aus-
ulating timing; and fuhren der PSK- und FSK-Modulat1on zu einer 
modulation timing switching means for chang- ersl:en Modulationszeitvorgabe; 

10 
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einem zweiten Modulationsabschnitt zum Aus

fuhren der PSKund FSK-Modulation bei einer 
zwei1en rv1ociulationszeitvorgabe; und rnit 
einem Modulationszeitvorgabe-Umschaltmittei 

ein,,rn rv1odulationsz:eitvorgabe-Urnschai1rnit1el 

zum Andern der Modulationszeitvorgabe durch 
Urnsct1alten einer Sd1altung z.wisd1en dern er

sten und dem zweiten Modulationsabschnitt 
zum-Andern der Moduiationszeitvorgabe 5 

durd1 Urnschalten einer Schall:ung z:wischen 

dem ersten und dern zweiten rv1odulat1onsab

schr1iit. 

3. Kontaktioses IC-Kartensystem, mit: 

einer kontaktlosen IC-Karte (iO, 10a), die eine 

r.:;adiowelle als Komrnunikationsmeciium ver

wemdet, rni1: 

einem Antennenmittel (4) zum Sen den und 
Empfange,n von Datern; 
einem Modulationsrnittei (40, ~iO, 51) zum 

Ausf0t1ren einer PSK- und FSK--Modulati-· 
on von gesendeten Oaten durch Umschai

ten einer Resonanzfrequenz des Anten
nenrnittels zur .A.npassung an die Sende-
daten; 
einem PSK/FSK-Umschaltmitlel (11) zum 
Ausfuhren einer Urnschaltoperation, so 

da:~ das Modulationsrnittel entweder die 
PSK- oder FSK-Modulation durchfuhrt; 
einem Demodulationsrnittel (6) zurn De

moduiieren von uber das Antennenmittei 
empfangene Oaten: und 
einern Sl:euerrnit1el (8) z:urn Steuern des je-

weiligen Mittels der IC-Karle; und mit 
einer Lese/Schreibeinriol1tung (2; 2a), mit: 

ro 

5. l<onl:akl:loses IC--l<mtensys1ern nach .A.nsprucl1 3, 

dessen Antennenmittel von der Lese/Schreibein

richtung Ober elne Antenne (24) zur Datensendung 
und eine Antenne (25) zum Datenempfang verf(igt, 

wobei die Sendeantenne separat von der Emp
fangsantenne vorgeser1en isl. 

6. Kontaktloses IC-Kartensystem nach Anspruch 3, 
dessen Lese/Schreibeinrichtung die PSK--Modulali--

15 on bei der Datensendung vervvendet) '1Vobei die 
kontaktlose IC-Karte die F'SK-Modulation bei Da-
1ensendung verwende,1 

7. l<ontaktloses IC-Kartensys1em nach Anspruol1 4, 
20 dessen Lese/Sctm,ibe:inricl1tung die PSK-Modula1i

on bei der Datensendung ve1v1endet, wobei die 
kontaktlose IC-Karl:e die FSK-Modulation bei Da

!ensendung verwendet 

25 8. l<onl:akl:loses IC--Kmtensys1ern nach Anspruch 5, 

dessen Lese/Schreibe:inrichtung die PSK-Modula!i

on bei der Oatensendung ve1wendet, wobei die 
kontaktlose IC-f{arte die FSK-l\t1odulation bei Da

tensendung verwendet. 
30 

Revendications 

1. Une carte a circuit intt,gr.-§ ( 10) du type sans contact 

einernAntennenmittel (21; 24, 25) zurn 3b utilisant une onde de radio a titi-e de support de 

1-\usfuhren von Senden und Empfan- communication, oornprenant: 
gen von Daten zu odervon der IC-Kar-

le; une structure d'antenne (4j pour !'emission et 

eirrnrn Modulations- und Dernodulati
onsmittel (22) zum AusfC!hren einer 40 

Modulation und einer Demodulation 
von geseride1eri und empfangenen 

Oaten durch das zweitgenannte An

tennenrnittel; und mil: 
einem Steuermittel (23) zurn Steuern 45 

der Mittel der Lese/Sohreibeinrich
tung. 

4. Kontaktioses iC-Kartensystem nach Anspruch 3, 
dessen l\t1odulationsmittel der kontaktlosen IC-Kar- 50 

te ausgestattet ist mit: 

einern ersten Modulationsabschnitt zurn Aus

fuhren der PSK- und FSK-Moduiation zu e1ner 
ersten ~Jlodulationszeitvorgabe; 55 

einem zwei!en Modulationsabschnitt zum Aus-
fuhren der r-0SKund FSK-Modulation zu einer 2. 
z:weiten Modulationszeil:vergabe; und rnit 

11 

la reception de donr;;~es; 

des rnoyens de modulation (40, 50) pour effec
tuer une modulation PSK et une modulation 

FSK de donrH~es qui sont ernises, en cornmU·· 
tan! une frequence de resonance de la structu
re d'antenne pour !'adapter aux donnees erni-

ses; 
des rnoyens de commutation PSK/FSK (11) 

pour effectuer une operation de cornrnuta1ion 

de fa9on que les moyens de modulation ac
compiissent l'une des rnoduiations PSK et 
FSK; 
des moyens de demoduiation (6) pour demo

duler des donnees regues par la structure d'an-

tenne; et 
des rnoyens de commands (8) pour comman
der les rnoyens respectifs. 

La carte de circuit integre du type sans contact se

lon la rnvendication 1, dans laqw,lle ies rnoyens de 
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modulation comprennent: 

une premiere section de modu!ation pour effec•
tuer les modulations PSK et FSK dans une pre-
miere condition temporelie de modulation; 5 

une seconde section de modulation pour effec•-
tuer ies modulations PSK et FSK dans une se
conde condition temporelle de modulation; et 
des moyens de commutation de conditions 
temporelles de modulation, pour changer la ro 
condition ternporeile de modulation en comrnu-
tant un circuit entre les premiere et seconde 
sections de modulation. 

3" Un syst8rr:e de carte a circuit int8gr8 du type sans 15 

contact comprenant : 

4. Le syst,~me de carte a circuit inte,gr{, du typEl sans 
contact selon la revendication 3, dans lequel les 
moyens de modulation de la carte a circuit integre 
du type sans contact comprnnnent: 

une premiere section de modulation pour effec:
tuer les modulations PSK et FSK dans une pre
miere condition temporelle de modulation; 
une seconde section de modulation pour effec
tuer les modulations PSK et FSK dans une se
conde condition temporelle de modu!ation; et 
des rnoyens de commutation de condition tem
porelle de modulation, pour cl1anger la condi
tion temporelle de modulation en cornmutant 
un circuit entre les premiere et seconde sec
tions dEl modulation. 

5. Le systeme de carte a circuit integre du type sans 
contact selon la revendic:ation 3, clans iequel la 

une carte a circuit integre (10, 10a) du type 
sans contact utilisant une onde de racJio ii titr·e 
de support de communication, comprenant: 

une struct:ure d'antenne (4) pour l'emissicn 
et !a reception de donnees; 

20 structure, d'ante;nn., clu clisposi1if de le,cture/ec:ri1ure 
comp rend une antenne (24) pour !'emission de don
nees et une, an1enne, (25) pour la reception cle clcn
nees, i'antenne d'emission etant etablie separe-

des rnoyens de modulation (40, 50, 51) 
pour effeciuer une modulation PSK e,1 une 
modulation FSI< de donnees qui sont emi-
ses, en cornmutant une frequence de reso
nance de la structure d'antenne pour 
!'adapter aux donnees emises; 

25 

des moyens de commutation PSKiFSK so 
(11) pour effectuer une operation de com
mutation, de fa9on que les moyens de mo
duiation accornplissEint l'une des modula
tions PSK et FSK 

ment de l'antenne de reception. 

6, Le systeme de carte a circuit integre du type sans 
contact selon la 1·evendication 3, dans lequel le dis•
positif de lectureiecriture utilise la modulation PSf( 
pour l'em1ssion de donnees, et la carte a circuit in
tegre du type sans contact utilise la modulation FSK 
pour l'emission de donnees. 

7. Le systeme de carte a cir·cuit integre du typEl sans 
contact selon la revendication 4, clans iequel le dis-

des moyens de demodulation (6) pour de
moduier des clonnees reyues par la struc
ture d'antenne; et 

36 positif de lecture/ecriture utilise la modulation PSK 
pour !'emission de donnees et la carte a circuit in•
tegre du type sans contact utilise la modulation FSK 
pour l'em1ssion de donnees. des moyens de commande (8) pour com-

1,1ancl,,r les moyens respectifs cle la carte 
a circuit lntegre; et 
un dispositif de lecture/ecriture (2; 2a) 

40 8. Le systeme de carte a circuit integre du type sans 
contact selon la revendication 5, dans iequel le dis-

cornprenant 

une structure d'antenne (21, 24, 25) 
pour effectuer l'emission de donnees 45 

vers la carte a circuit integre et ia re
ception de donnees c3 partir de cette 
derrnere; 
des moyens de modulation et de de
modulation (22) pour accornplir une 50 

modulation et une demodulation de 
donnees emises et re9ues par l'inter
rnediaire de la structure d'antenne 
ment1onnee en second; et 
dEls moyens de commande (23) pour 55 

commander les rnoyens du dispositif 
de lec!ure/ecriture. 

12 

posit if cJe iecture/ecriture utilise la modulation PSK 
pour l'ernisslon de donnees et la carte a circuit in
tegre du type sans contact utilise la modulation FSK 
pour i'em!ssion de dcnnees. 
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FIG. 2 
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