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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Patent No.: 11,950,105
Issue Date: April 2, 2024
Application No.: 18/532,175
Confirmation No.: 1075

First-Named Inventor:  Sai C. Manapragada
Attorney Docket No.:  020505-000009

Title: METHOD AND APPARATUS FOR PROCESSING BANDWIDTH
INTENSIVE DATA STREAMS USING VIRTUAL MEDIA ACCESS
CONTROL AND PHYSICAL LAYERS

REQUEST FOR CERTIFICATE OF CORRECTION OF PATENT (37 CFR § 1.322)

A Certificate of Correction of the above-identified patent is respectfully requested to
correct certain errors of a clerical or typographical nature or of minor character which appear in
the patent as issued. The exact locations where the errors occur and the necessary corrections are
indicated on the attached form PTO/SB/44, which form as prepared is suitable for printing.

It is believed that the errors were made on the part of the Patent and Trademark Office.
Therefore, we are not enclosing a remittance fee. However, if any fees are required in order to
complete the Certificate of Correction, please charge them to Deposit Account No. 23-3030.

In claim 30, column 16, line 49, there is a claim dependency error as the claim is
identified as depending on claim 1 but should depend on claim 21. As seen in the allowed
claims, as presented in the Amendment After Allowance on February 22, 2024, prosecution
claim 68 was amended to depend on prosecution claim 67. See Exhibit A at 8. The Examiner
marked this amendment as “O.K. TO ENTER” on February 28. See Exhibit B. In the Issue
Information, prosecution claim 67 was renumbered as claim 21 for issuance. Exhibit C at 3;
Exhibit D at 3.! Thus, prosecution claim 68, issued as claim 30 of the ‘105 patent, should

depend on claim 21, not on claim 1.

! There are two Issue Information documents in the record. Although Exhibit D was filed later,
the ‘105 patent is consistent with the renumbering in Exhibit C. Prosecution claim 67 is
renumbered as claim 21 in both documents.

REQUEST FOR CERTIFICATE OF CORRECTION UNDER 37 CFR §1.322
Patent No. 11,950,105
#2198410 1of2 Attorney Docket No. 020505-000009
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Please send the Certificate to Woodard, Emhardt, Henry, Reeves & Wagner, LLP, 111
Monument Circle, Suite 3700, Indianapolis, Indiana 46204.

Respectfully submitted,

By _/Blake R. Hartz, Reg. No. 73453/
Blake R. Hartz, Reg. No. 73453
Woodard, Emhardt, Henry, Reeves & Wagner, LLP
111 Monument Circle, Suite 3700
Indianapolis, Indiana 46204-5137
Telephone: (317) 634-3456  Fax: (317) 737-7561
Email: bhartz@uspatent.com

REQUEST FOR CERTIFICATE OF CORRECTION UNDER 37 CFR §1.322
Patent No. 11,950,105
#2198410 20f2 Attorney Docket No. 020505-000009
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Req. for Cert. of Corr. Exhibit A

AMENDMENTS TO THE CLAIMS
This listing of claims will replace all prior versions, and listings, of claims in the
application:

Listing of Claims:

1-46. (Cancelled).

47. (Previously Presented) A method of improving the performance of a wireless

networking device, comprising the steps of’

connecting an application interface to a processing interface, the application
interface being associated with a first application, the first application providing, when the
wireless networking device is being used, a first data stream and having a first wireless
bandwidth requirement;

connecting first and second actual MAC interfaces to the processing interface;

connecting first and second actual PHY interfaces respectively to the first and
second actual MAC interfaces;

respectively associating first and second wireless transceivers with the first and
second actual PHY interfaces, wherein each of the first and second wireless transceivers is
suitable for use in a wireless local area network, and the first and second wireless transceivers,
respectively, (i) have a first and second bandwidth availability up to first and second actual
bandwidths, and (ii) are adapted to emit radio waves in first and second different bands of
frequencies;

forming in the processing interface (i) at least one virtual MAC interface and (ii)
first and second virtual PHY interfaces that, during operation of the wireless networking device,
feed information regarding the bandwidth availabilities of the first and second wireless
transceivers back to the at least one virtual MAC interface;

wherein the processing interface is configured to, when the wireless networking
device is being used, and in a manner transparent to any layer of the wireless networking device

above the processing interface,

AMENDMENT UNDER 37 CFR § 1.312 AFTER NOTICE OF ALLOWANCE
Application No. 18/532,175; Group Art Unit 2412
#2182831 20f11 Attorney Docket No. 020505-000009
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Req. for Cert. of Corr. Exhibit A

(a) request or create (i) a first association between a recipient and the first
actual MAC and PHY interfaces and (ii) a second association between the recipient and the
second actual MAC and PHY interfaces,

(b) identify at least one first portion of the first actual bandwidth of the
first wireless transceiver, the identified at least one first portion comprising a set of given
resources,

(c) evaluate whether any of the given resources of the first identified
actual bandwidth portion are unavailable for communication, and

(d) use the first wireless transceiver to transmit the first data stream to the
recipient, without requiring disassociation of the recipient from either or both of the first and
second actual MAC and PHY interfaces, using a subset of frequencies corresponding to only the
given resources of the first bandwidth portion that are not unavailable for communication to
thereby at least partially satisfy the first wireless bandwidth requirement of the first application;
and

wherein the wireless networking device’s utilization of the first available
bandwidth portion of the first wireless transceiver does not prevent any wireless networking
device devices from utilizing a range of frequencies corresponding to the remaining portion of
the bandwidth availability of the first wireless transceiver for data transmission or reception
purposes at the same time that the first bandwidth portion is being used for data transmission

purposes.

48. (Previously Presented) The method of claim 47, wherein the wireless networking

device comprises a wireless access point.

49. (Previously Presented) The method of claim 47, wherein the first and second
frequency bands are specified in at least one member of the family of IEEE 802.11 standards that

was in existence as of October 30, 2013.

50. (Previously Presented) The method of claim 47, wherein the at least one virtual

MAC interface includes a decision block.

AMENDMENT UNDER 37 CFR § 1.312 AFTER NOTICE OF ALLOWANCE
Application No. 18/532,175; Group Art Unit 2412
#2182831 3of11 Attorney Docket No. 020505-000009

Samsung Ex. 1004, Page 10 of 650



Req. for Cert. of Corr. Exhibit A

51. (Previously Presented) The method of claim 47, wherein the at least one virtual

MAC interface includes a processing block.

52. (Previously Presented) The method of claim 47, wherein the at least one virtual

MAC interface includes an ultra-streaming block.

53. (Previously Presented) The method of claim 47, wherein the first virtual PHY

interface includes an RF block.

54. (Previously Presented) The method of claim 47, wherein the second virtual PHY

interface includes an RF block.

55. (Previously Presented) The method of claim 47, wherein the processing interface

comprises multiple virtual MAC interfaces.

56. (Previously Presented) The method of claim 47, wherein the processing interface

includes a bandwidth allocator.

57. (Previously Presented) The method of claim 47, wherein the first identified actual

bandwidth portion is contiguous.

58. (Previously Presented) The method of claim 47, wherein the first virtual PHY

interface is not contiguous with the at least one virtual MAC interface.

59. (Previously Presented) The method of claim 47, wherein the second virtual PHY

interface is not contiguous with the at least one virtual MAC interface.

60. (Previously Presented) The method of claim 47,
wherein the processing interface is configured to, when the wireless networking
device is being used, and in a manner transparent to any layer of the wireless networking device
above the processing interface,
AMENDMENT UNDER 37 CFR § 1.312 AFTER NOTICE OF ALLOWANCE

Application No. 18/532,175; Group Art Unit 2412
#2182831 4of11 Attorney Docket No. 020505-000009
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Req. for Cert. of Corr. Exhibit A

(a) identify at least one second portion of the first actual bandwidth of the
first wireless transceiver, the identified second bandwidth portion comprising a set of given
resources, the first and second identified actual bandwidth portions not being contiguous with each
other,

(b) evaluate whether any of the given resources of the second identified
actual bandwidth portion are unavailable for communication, and

(c) use the first wireless transceiver to transmit the first data stream to the
recipient, without requiring disassociation of the recipient from either or both of the first and
second actual MAC and PHY interfaces, using a subset of frequencies corresponding to only the
given resources of the first and second bandwidth portions that are not unavailable for
communication to thereby at least partially satisfy the first wireless bandwidth requirement of the

first application.

61. (Previously Presented) The method of claim 60, wherein the second identified actual

bandwidth portion is contiguous.

62. (Previously Presented) The method of claim 60, wherein the processing interface is
configured to, when the wireless networking device is being used, and in a manner transparent to
any layer of the wireless networking device above the processing interface,

(a) if all of the given resources of the first identified bandwidth portion are
unavailable, identify at least one third portion of the first actual bandwidth of the first wireless
transceiver, the third identified bandwidth portion comprising a set of given resources,

(b) evaluate whether any of the given resources of the third identified bandwidth
portion are unavailable for communication, and

(c) use the first wireless transceiver to transmit the first data stream to the
recipient, without requiring disassociation of the recipient from either or both of the first and
second actual MAC and PHY interfaces, using a subset of frequencies corresponding to only the
given resources of the third identified bandwidth portion that are not unavailable for
communication to thereby at least partially satisfy the first wireless bandwidth requirement of the

first application.

AMENDMENT UNDER 37 CFR § 1.312 AFTER NOTICE OF ALLOWANCE
Application No. 18/532,175; Group Art Unit 2412
#2182831 5o0f11 Attorney Docket No. 020505-000009
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63. (Previously Presented) The method of claim 62, wherein the processing interface is
configured to, when the wireless networking device is being used, and in a manner transparent to
any layer of the wireless networking device above the processing interface,

(a) if all of the given resources of the second actual bandwidth portion are
unavailable, identify at least one fourth portion of the actual bandwidth of the first wireless
transceiver, the fourth identified bandwidth portion comprising a set of given resources,

(b) evaluate whether any of the given resources of the fourth identified bandwidth
portion are unavailable for communication, and

(c) use the first wireless transceiver to transmit the first data stream to the
recipient, without requiring disassociation of the recipient from either or both of the first and
second actual MAC and PHY interfaces, using a subset of frequencies corresponding to only the
given resources of the fourth identified bandwidth portion that are not unavailable for
communication to thereby at least partially satisfy the first wireless bandwidth requirement of the

first application.

64. (Previously Presented) The method of claim 47,
wherein the processing interface is configured to, when the wireless networking
device is being used, and in a manner transparent to any layer of the wireless networking device
above the processing interface,

(a) identify at least one first portion of the second actual bandwidth of the
second wireless transceiver, the first identified portion of the second wireless transceiver
comprising a set of given resources,

(b) evaluate whether any of the given resources of the first identified
actual bandwidth portion of the second wireless transceiver are unavailable for communication,
and

(c) if none of the given resources of the first identified bandwidth portion
of the first wireless transceiver are available for communication and if the first identified
bandwidth portion of the second wireless transceiver is available for communication, use the
second wireless transceiver to transmit the first data stream to the recipient, without requiring
disassociation of the recipient from either or both of the first and second actual MAC and PHY
interfaces, using a subset of frequencies corresponding only to the given resources of the first
AMENDMENT UNDER 37 CFR § 1.312 AFTER NOTICE OF ALLOWANCE

Application No. 18/532,175; Group Art Unit 2412
#2182831 6of11 Attorney Docket No. 020505-000009
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identified actual bandwidth portion of the second wireless transceiver that are not unavailable for
communication to thereby at least partially satisfy the first wireless bandwidth requirement of the
first application; and

wherein the wireless networking device’s utilization of the first identified actual
bandwidth portion of the second wireless transceiver does not prevent any other wireless
networking device from utilizing a range of frequencies corresponding to the remaining portion
of the bandwidth availability of the second wireless transceiver for data transmission or reception

purposes.

65. (Previously Presented) The method of claim 64, wherein the processing interface is
configured to, when the wireless networking device is being used, and in a manner transparent to
any layer of the wireless networking device above the processing interface,

(a) if both the first identified actual bandwidth portions of the first and second
wireless transceivers are available for communication, evaluate the data transfer characteristics
of both,

(b) if the data transfer characteristics of the first identified bandwidth portion of
the first wireless transceiver are better than those of the first identified bandwidth portion of the
second wireless transceiver, use the first wireless transceiver to transmit the first data stream to
the recipient, without requiring disassociation of the recipient from either or both of the first and
second actual MAC and PHY interfaces, using a subset of frequencies corresponding to only the
given resources of the first identified bandwidth portion of the first wireless transceiver that are
not unavailable for communication to thereby at least partially satisfy the first wireless
bandwidth requirement of the first application, and

(c) if the data transfer characteristics of the first identified portion of the second
wireless transceiver are better than those of the first identified bandwidth portion of the first
wireless transceiver, use the second wireless transceiver to transmit the first data stream to the
recipient, without requiring disassociation of the recipient from either or both of the first and
second actual MAC and PHY interfaces, using a subset of frequencies corresponding to only the
given resources of the first identified bandwidth portion of the second wireless transceiver that
are not unavailable for communication to thereby at least partially satisfy the first wireless
bandwidth requirement of the first application.

AMENDMENT UNDER 37 CFR § 1.312 AFTER NOTICE OF ALLOWANCE

Application No. 18/532,175; Group Art Unit 2412
#2182831 7of11 Attorney Docket No. 020505-000009
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Req. for Cert. of Corr. Exhibit A

66. (Previously Presented) The method of claim 65, wherein the data transfer
characteristics are representative of one or more environmental conditions where the wireless

networking device is used.

67. (Previously Presented) The method of claim 47, wherein the processing interface is
configured to, when the wireless networking device is being used, and in a manner transparent to
any layer of the wireless networking device above the processing interface, aggregate the first
identified actual bandwidth portion of the first wireless transceiver with an identified first portion
of an available bandwidth of the second wireless transceiver to at least partially simultaneously
transmit the first data stream to the first recipient from both of the first and second wireless

transceivers.

68. (Currently Amended) The method of claim [[47]]67, wherein the first data stream is
substantially simultaneously transmitted to the recipient from both of the first and second

wireless transceivers.

69. (Previously Presented) The method of claim 67, wherein the processing interface is
configured to, when the wireless networking device is being used, and in a manner transparent to
any layer of the wireless networking device above the processing interface, aggregate the first
identified actual bandwidth portion of the first wireless transceiver with an identified first portion
of an available bandwidth of the second wireless transceiver to cause the first and second
wireless transceivers to at least partially simultaneously receive a second data stream from the

recipient.

70. (Previously Presented) The method of claim 69, wherein the second data stream is

substantially simultaneously received by both of the first and second wireless transceivers.

71. (Previously Presented) The method of claim 69, further comprising the steps of

connecting a third actual MAC interface to the processing interface;

AMENDMENT UNDER 37 CFR § 1.312 AFTER NOTICE OF ALLOWANCE
Application No. 18/532,175; Group Art Unit 2412
#2182831 8of 11 Attorney Docket No. 020505-000009
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connecting a third actual PHY interface respectively to the third actual MAC
interface;

associating a third wireless transceiver with the third actual PHY interface,
wherein the third wireless transceiver (i) is suitable for use in a wireless local area network, (ii)
has a third bandwidth availability up to first and second actual bandwidths, and (iii) is adapted to
emit radio waves in a third band of frequencies;

forming in the processing interface a third virtual PHY interface that, during
operation of the wireless networking device, feeds information regarding the bandwidth
availabilities of the third wireless transceiver back to the at least one virtual MAC interface; and

wherein the processing interface is configured to, when the wireless networking
device is being used, and in a manner transparent to any layer of the wireless networking device
above the processing interface, aggregate a first identified actual bandwidth portion of the third
wireless transceiver with the identified first portions of available bandwidth of the first and
second wireless transceivers to simultaneously transmit the first data stream to the first recipient

from the first, second and third wireless transceivers.

72. (Previously Presented) The method of claim 71, wherein the third frequency band is
specified in at least one member of the family of IEEE 802.11 standards that was in existence as

of October 30, 2013.

73. (Previously Presented) The method of claim 71, wherein the third identified actual

bandwidth portion is contiguous.

74. (Previously Presented) The method of claim 71, wherein the third virtual PHY

interface is not contiguous with the at least one virtual MAC interface.

75. (Previously Presented) The method of claim 71, wherein the processing interface is
configured to, when the wireless networking device is being used, and in a manner transparent to
any layer of the wireless networking device above the processing interface, aggregate the first

identified actual bandwidth portions of the first, second and third wireless transceivers to cause

AMENDMENT UNDER 37 CFR § 1.312 AFTER NOTICE OF ALLOWANCE
Application No. 18/532,175; Group Art Unit 2412
#2182831 9of11 Attorney Docket No. 020505-000009
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the first, second and third wireless transceivers to at least partially simultaneously receive the

second data stream from the recipient.

76. (Previously Presented) The method of claim 75, wherein the processing interface is
configured to, when the wireless networking device is being used, and in a manner transparent to
any layer of the wireless networking device above the processing interface, if the first identified
actual bandwidth portions of the first, second and third wireless transceivers become unavailable
during use of the wireless networking device, identify a replacement at least one portion of the
actual bandwidth of one of the first, second and third wireless transceivers to use either for
transmission of the first data stream to the recipient or for reception of the second data stream by

the wireless networking device.

AMENDMENT UNDER 37 CFR § 1.312 AFTER NOTICE OF ALLOWANCE
Application No. 18/532,175; Group Art Unit 2412
#2182831 100f 11 Attorney Docket No. 020505-000009
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application No.: 18/532,175

Confirmation No.: 1075

First-Named Inventor:  Sai C. Manapragada

Filing Date: December 7, 2023

Group Art Unit: 2412

Examiner: Saad Khawar

Attorney Docket No.:  020505-000009

Title: METHOD AND APPARATUS FOR PROCESSING BANDWIDTH

INTENSIVE DATA STREAMS USING VIRTUAL MEDIA ACCESS
CONTROL AND PHYSICAL LAYERS

AMENDMENT UNDER 37 CFR § 1.312 AFTER NOTICE OF ALLOWANCE

In response to the Notice of Allowance dated February 22, 2024, please enter the
following further Rule 312 amendments and remarks in the above-mentioned patent application.
Entry of the amendments is respectfully requested.

The Commissioner is authorized to charge any extensions of time as well as any
additional fees or credit any overcharges to Deposit Account No. 23-3030, but not to include any
payment of issue fees.

Amendments to the Claims begin on page 2 of this paper.

Remarks/Arguments begin on page 11 of this paper.

AMENDMENT UNDER 37 CFR § 1.312 AFTER NOTICE OF ALLOWANCE

Application No. 18/532,175; Group Art Unit 2412
#2182831 lof11 Attorney Docket No. 020505-000009
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |43, 175 Manapragada, Sai C.
H “ “w Examiner Art Unit
SAAD KHAWAR 2412
CPC
Symbol Type Version
HO4W 2013-01-01
CPC Combination Sets
Symbol Type Set Ranking Version
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 30
/SAAD KHAWAR/ 20 February 2024 . . -
Primary Examiner, Art Unit 2412 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 47 8

U.S. Patent and Trademark Office
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Part of Paper No.: 20240220
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Issue Classification |,gs3 2175

Manapragada, Sai C.

Application/Control No. Applicant(s)/Patent Under Reexamination

H “ “ “| Examiner Art Unit
SAAD KHAWAR 2412

INTERNATIONAL CLASSIFICATION

CLAIMED

HO4W16/26

NON-CLAIMED

US ORIGINAL CLASSIFICATION

CLASS

SUBCLASS

CROSS REFERENCES(S)

CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)

NONE

Total Claims Allowed:
(Assistant Examiner) (Date) 30
/SAAD KHAWAR/ 20 February 2024 ) . -
Primary Examiner, Art Unit 2412 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 47 8

U.S. Patent and Trademark Office
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Exhibit C

/ssue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

18/532,175 Manapragada, Sai C.
Examiner Art Unit
SAAD KHAWAR 2412

O Claims renumbered in the same order as presented by applicant [J CPA T.D. O R1.47

CLAIMS
Final |Original|Final OriginallFinaI Original|Final |Original|Final OriginallFinaI Original|Final |Original|Final |Original
1 47 10 56 19 65 27 74
2 48 11 57 20 66 28 75
3 49 12 58 30 67 29 76
4 50 13 59 21 68
5 51 14 60 22 69
6 52 15 61 23 70
7 53 16 62 24 71
8 54 17 63 25 72
9 55 18 64 26 73
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 30
/SAAD KHAWAR/ 20 February 2024 ) . -
Primary Examiner, Art Unit 2412 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 47 8
U.S. Patent and Trademark Office Part of Paper No.: 20240220
Page 3 of 3
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Req. for Cert. of Corr. Exhibit D

Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |43, 175 Manapragada, Sai C.
H “ “w Examiner Art Unit
SAAD KHAWAR 2412
CPC
Symbol Type Version
HO4W F 2013-01-01
CPC Combination Sets
Symbol Type Set Ranking Version

NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 30
/SAAD KHAWAR/ 28 February 2024 . . -
Primary Examiner, Art Unit 2412 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 47 8
U.S. Patent and Trademark Office Part of Paper No.: 202402282
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Req. for Cert. of Corr. Exhibit D

Issue Classification |,gs3 2175

Manapragada, Sai C.

Application/Control No. Applicant(s)/Patent Under Reexamination

H “ “ “| Examiner Art Unit
SAAD KHAWAR 2412

INTERNATIONAL CLASSIFICATION

CLAIMED

HO4W16/26

NON-CLAIMED

US ORIGINAL CLASSIFICATION

CLASS

SUBCLASS

CROSS REFERENCES(S)

CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)

NONE

Total Claims Allowed:
(Assistant Examiner) (Date) 30
/SAAD KHAWAR/ 28 February 2024 ) . -
Primary Examiner, Art Unit 2412 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 47 8

U.S. Patent and Trademark Office

Page 2 of 3

Part of Paper No.: 202402282
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Req. for Cert. of Corr.

Exhibit D

/ssue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

18/532,175 Manapragada, Sai C.
Examiner Art Unit
SAAD KHAWAR 2412

O Claims renumbered in the same order as presented by applicant [J CPA T.D. O R1.47

CLAIMS
Final |Original|Final OriginallFinaI Original|Final |Original|Final OriginallFinaI Original|Final |Original|Final |Original
1 47 10 56 19 65 28 74
2 48 11 57 20 66 29 75
3 49 12 58 21 67 30 76
4 50 13 59 22 68
5 51 14 60 23 69
6 52 15 61 24 70
7 53 16 62 25 71
8 54 17 63 26 72
9 55 18 64 27 73
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 30
/SAAD KHAWAR/ 28 February 2024 ) . -
Primary Examiner, Art Unit 2412 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 47 8
U.S. Patent and Trademark Office Part of Paper No.: 202402282
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PTO/SB/44 (09-07)

Approved for use through 03/31/2023. OMB 0651-0033

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.
(Also Form PTO-1050)

UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

Page 1 of 1

PATENT NO. : 11,950,105

APPLICATION NO.:  18/532,175

ISSUE DATE : April 2, 2024
INVENTOR(S)

Sai C. Manapragada

It is certified that an error appears or errors appear in the above-identified patent and that said Letters Patent
is hereby corrected as shown below:

In the Claims

In Claim 30, Column 16, Line 49, replace "30. The method of claim 1, wherein the first data stream" with --30.
The method of claim 21, wherein the first data stream--

MAILING ADDRESS OF SENDER (Please do not use Customer Number below):
Woodard, Emhardt, Henry, Reeves & Wagner LLP

111 Monument Circle, Suite 3700

Indianapolis, IN 46204-5137

This collection of information is required by 37 CFR 1.322, 1.323, and 1.324. The information is required to obtain or retain a benefit by the public which is to file
(and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 1.0 hour to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer,
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Attention Certificate of Corrections Branch, Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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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

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO.
18/532,175 12/07/2023 Sai C. Manapragada 020505-000009 1075
30565 7590 04/02/2024 | EXAMINER

WOODARD, EMHARDT, HENRY, REEVES & WAGNER, LLP
111 MONUMENT CIRCLE, SUITE 3700

INDIANAPOLIS, IN 46204-5137

KHAWAR, SAAD

| ART UNIT [ PpaperNUMBER
2412

| ~orricationpate | DELIVERY MODE

04/02/2024 ELECTRONIC

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.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the

following e-mail address(es):

DocketDept @uspatent.com

PTOL-90A (Rev. 04/07)

Samsung Ex. 1004, Page 26 of 650



APPLICATION NO.

ISSUE DATE

PATENT NO.

18/532,175

02-Apr-2024

WOODARD, EMHARDT, HENRY, REEVES & WAGNER, LLP

111 MONUMENT CIRCLE, SUITE 3700
INDIANAPOLIS, IN 46204-5137

11950105

EGRANT NOTIFICATION

Your electronic patent grant (eGrant) is now available, which can be accessed via Patent Center at https://

patentcenter.uspto.gov

The electronic patent grant is the official patent grant under 35 U.S.C. 153. For more information, please visit

https://www.uspto.gov/electronicgrants

page 1 of 1

Samsung Ex. 1004, Page 27 of 650



UNITED STATES PATENT AND TRADEMARK OFFIGE

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
| APPLICATION NUMBER FILING OR 371(C) DATE | FIRST NAMED APPLICANT [ ATTY. DOCKET NO./TITLE |
18/532,175 12/07/2023 Sai C. Manapragada 020505-000009
CONFIRMATION NO. 1075
30565 PUBLICATION NOTICE

WOODARD, EMHARDT, HENRY, REEVES & WAGNER, LLP
111 MONUNENT GIRGLE, SUITE 3700 AN
INDIANAPOLIS, IN 46204-5137

MU

Date Mailed: 03/29/2024

Title:METHOD AND APPARATUS FOR PROCESSING BANDWIDTH INTENSIVE DATA STREAMS USING
VIRTUAL MEDIA ACCESS CONTROL AND PHYSICAL LAYERS

Publication No.US-2024-0107334-A1
Publication Date:03/28/2024

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set
forth in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's
Public Records Division. The Public Records Division can be reached by telephone at (571) 272-3150 or (800)
972-6382, by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office,
Public Records Division, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and the

dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and
Retrieval (PAIR) system. The direct link to access this status information is currently https://portal.uspto.gov/pair/
PublicPair. Prior to publication, such status information is confidential and may only be obtained by applicant
using the private side of PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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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

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
18/532,175 04/02/2024 11950105 020505-000009 1075
30565 7590 03/13/2024

WOODARD, EMHARDT, HENRY, REEVES & WAGNER, LLP
111 MONUMENT CIRCLE, SUITE 3700
INDIANAPOLIS, IN 46204-5137

ISSUE NOTIFICATION

The projected patent number and issue date are specified above. The patent will issue electronically. The
electronically issued patent is the official patent grant pursuant to 35 U.S.C. § 153. The patent may be accessed
on or after the issue date through Patent Center at https://patentcenter.uspto.gov/. The patent will be available in
both the public and the private sides of Patent Center. Further assistance in electronically accessing the patent,
or about Patent Center, is available by calling the Patent Electronic Business Center at 1-888-217-9197.

The USPTO is implementing electronic patent issuance with a transition period, during which period the
USPTO will mail a ceremonial paper copy of the electronic patent grant to the correspondence address of
record. Additional copies of the patent (i.e., certified and presentation copies) may be ordered for a fee from the
USPTO’s Certified Copy Center at https://certifiedcopycenter.uspto.gov/index.html. The Certified Copy Center
may be reached at (800)972-6382.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is O day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Center (https://
patentcenter.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should
be directed to the Application Assistance Unit (AAU) of the Office of Patents Stakeholder Experience (OPSE),
Stakeholder Support Division (SSD) at (571)-272-4200.

IR103 (Rev. 10/09)
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INVENTORC(s) (Please sce PATENT CENTER site https:/patentcenter.uspto.gov for additional inventors):
Sai C. Manapragada, Cypress, TX;
APPLICANT(s) (Please see PATENT CENTER site https://patentcenter.uspto.gov for additional applicants):

XiFi Networks R&D Inc., Cypress, TX

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

IR103 (Rev. 10/09)
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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

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO.
18/532,175 12/07/2023 Sai C. Manapragada 020505-000009 1075
30565 7590 03/04/2024 | EXAMINER

WOODARD, EMHARDT, HENRY, REEVES & WAGNER, LLP
111 MONUMENT CIRCLE, SUITE 3700

INDIANAPOLIS, IN 46204-5137

KHAWAR, SAAD

| ART UNIT [ PpaperNUMBER
2412
| ~orricationpate | DELIVERY MODE
03/04/2024 ELECTRONIC

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.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the

following e-mail address(es):

DocketDept @uspatent.com

PTOL-90A (Rev. 04/07)
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mect Application No. Applicant(s)
Not CofA//ed bili 18/532,175 Manapragada, Sai C.
olice of Allowability Examiner ArtUnit | AIA (FITF) Status
SAAD KHAWAR 2412 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.] This communication is responsive to communication filed 2/5/24.
(] A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2. An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

3.4 The allowed claim(s) is/are 47-76 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

4. Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) JAIl b) (J Some* ¢) [(J None of the:
1. (3 Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. (J Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5] CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

(O including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6..J DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1.(J Notice of References Cited (PTO-892) 5. (J Examiner's Amendment/Comment

2.0 Information Disclosure Statements (PTO/SB/08), 6. (J Examiner's Statement of Reasons for Allowance
Paper No./Mail Date .

3.0 Examiner's Comment Regarding Requirement for Deposit 7. J Other .

of Biological Material
4.0 Interview Summary (PTO-413),
Paper No./Mail Date.

/SAAD KHAWAR/
Primary Examiner, Art Unit 2412

U.S. Patent and Trademark Office ]
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 202402282
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |43, 175 Manapragada, Sai .
H “ “w Examiner Art Unit
SAAD KHAWAR 2412
CPC
Symbol Type Version
HO4W F 2013-01-01
CPC Combination Sets
Symbol Type Set Ranking Version

NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 30
/SAAD KHAWAR/ 28 February 2024 . . -
Primary Examiner, Art Unit 2412 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 47 8
U.S. Patent and Trademark Office Part of Paper No.: 202402282

Page 1 of 3
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/ssue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

18/532,175 Manapragada, Sai C.
Examiner Art Unit
SAAD KHAWAR 2412

INTERNATIONAL CLASSIFICATION

CLAIMED

HO4W16/26

NON-CLAIMED

US ORIGINAL CLASSIFICATION

CLASS

SUBCLASS

CROSS REFERENCES(S)

CLASS

SUBCLASS (ONE SUBCLASS PER BLOCK)

NONE

(Assistant Examiner)

(Date)

Total Claims Allowed:

30

/SAAD KHAWAR/
Primary Examiner, Art Unit 2412

(Primary Examiner)

28 February 2024

(Date)

47

O.G. Print Claim(s) | O.G. Print Figure

8

U.S. Patent and Trademark Office

Page 2 of 3

Part of Paper No.: 202402282
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/ssue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

18/532,175 Manapragada, Sai C.
Examiner Art Unit
SAAD KHAWAR 2412

O Claims renumbered in the same order as presented by applicant [J CPA T.D. O R1.47

CLAIMS
Final |Original|Final OriginallFinaI Original|Final |Original|Final OriginallFinaI Original|Final |Original|Final |Original
1 47 10 56 19 65 28 74
2 48 11 57 20 66 29 75
3 49 12 58 21 67 30 76
4 50 13 59 22 68
5 51 14 60 23 69
6 52 15 61 24 70
7 53 16 62 25 71
8 54 17 63 26 72
9 55 18 64 27 73
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 30
/SAAD KHAWAR/ 28 February 2024 ) ) -
Primary Examiner, Art Unit 2412 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 47 8
U.S. Patent and Trademark Office Part of Paper No.: 202402282
Page 3 of 3
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OK TO ENTER: /S.X./ 02/28/2024

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application No.: 18/532,175
Confirmation No.: 1075

First-Named Inventor:  Sai C. Manapragada

Filing Date: December 7, 2023

Group Art Unit: 2412

Examiner: Saad Khawar

Attorney Docket No.:  020505-000009

Title: METHOD AND APPARATUS FOR PROCESSING BANDWIDTH

INTENSIVE DATA STREAMS USING VIRTUAL MEDIA ACCESS
CONTROL AND PHYSICAL LAYERS

AMENDMENT UNDER 37 CFR § 1.312 AFTER NOTICE OF ALLOWANCE

In response to the Notice of Allowance dated February 22, 2024, please enter the
following further Rule 312 amendments and remarks in the above-mentioned patent application.
Entry of the amendments is respectfully requested.

The Commissioner is authorized to charge any extensions of time as well as any
additional fees or credit any overcharges to Deposit Account No. 23-3030, but not to include any
payment of issue fees.

Amendments to the Claims begin on page 2 of this paper.

Remarks/Arguments begin on page 11 of this paper.

AMENDMENT UNDER 37 CFR § 1.312 AFTER NOTICE OF ALLOWANCE

Application No. 18/532,175; Group Art Unit 2412
#2182831 lof11 Attorney Docket No. 020505-000009
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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

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO.
18/532,175 12/07/2023 Sai C. Manapragada 020505-000009 1075
30565 7590 02/27/2024 | EXAMINER

WOODARD, EMHARDT, HENRY, REEVES & WAGNER, LLP
111 MONUMENT CIRCLE, SUITE 3700

INDIANAPOLIS, IN 46204-5137

KHAWAR, SAAD

| ART UNIT [ PpaperNUMBER
2412
| ~orricationpate | DELIVERY MODE
02/27/2024 ELECTRONIC

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.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the

following e-mail address(es):

DocketDept @uspatent.com

PTOL-90A (Rev. 04/07)
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mect Application No. Applicant(s)
Not CofA//ed bili 18/532,175 Manapragada, Sai C.
olice of Allowability Examiner ArtUnit | AIA (FITF) Status
SAAD KHAWAR 2412 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.] This communication is responsive to communication filed 2/5/24.
(] A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2. An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

3.4 The allowed claim(s) is/are 47-76 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

4. Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) JAIl b) (J Some* ¢) [(J None of the:
1. (3 Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. (J Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5] CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

(O including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6..J DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1.(J Notice of References Cited (PTO-892) 5. (J Examiner's Amendment/Comment

2.0 Information Disclosure Statements (PTO/SB/08), 6. (J Examiner's Statement of Reasons for Allowance
Paper No./Mail Date .

3.0 Examiner's Comment Regarding Requirement for Deposit 7. J Other .

of Biological Material
4.0 Interview Summary (PTO-413),
Paper No./Mail Date.

/SAAD KHAWAR/
Primary Examiner, Art Unit 2412

U.S. Patent and Trademark Office ]
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20240223
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |43, 175 Manapragada, Sai C.
H “ “w Examiner Art Unit
SAAD KHAWAR 2412
CPC
Symbol Type Version
HO4W 2013-01-01
CPC Combination Sets
Symbol Type Set Ranking Version
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 30

/SAAD KHAWAR/
Primary Examiner, Art Unit 2412

(Primary Examiner)

23 February 2024

(Date)

O.G. Print Claim(s) | O.G. Print Figure

47

8

U.S. Patent and Trademark Office

Page 1 of 3

Part of Paper No.: 20240223
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/ssue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

18/532,175 Manapragada, Sai C.
Examiner Art Unit
SAAD KHAWAR 2412

INTERNATIONAL CLASSIFICATION

CLAIMED

HO4W16/26

NON-CLAIMED

US ORIGINAL CLASSIFICATION

CLASS

SUBCLASS

CROSS REFERENCES(S)

CLASS

SUBCLASS (ONE SUBCLASS PER BLOCK)

NONE

(Assistant Examiner)

(Date)

Total Claims Allowed:

30

/SAAD KHAWAR/
Primary Examiner, Art Unit 2412

(Primary Examiner)

23 February 2024

(Date)

47 8

U.S. Patent and Trademark Office

Page 2 of 3
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/ssue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

18/532,175 Manapragada, Sai C.
Examiner Art Unit
SAAD KHAWAR 2412

O Claims renumbered in the same order as presented by applicant [J CPA T.D. O R1.47

CLAIMS
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Application No.: 18/532,175
Confirmation No.: 1075

First-Named Inventor:  Sai C. Manapragada

Filing Date: December 7, 2023

Group Art Unit: 2412

Examiner: Saad Khawar

Attorney Docket No.:  020505-000009

Title: METHOD AND APPARATUS FOR PROCESSING BANDWIDTH

INTENSIVE DATA STREAMS USING VIRTUAL MEDIA ACCESS
CONTROL AND PHYSICAL LAYERS
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Entry of the amendments is respectfully requested.

The Commissioner is authorized to charge any extensions of time as well as any
additional fees or credit any overcharges to Deposit Account No. 23-3030, but not to include any
payment of issue fees.

Amendments to the Claims begin on page 2 of this paper.

Remarks/Arguments begin on page 11 of this paper.

AMENDMENT UNDER 37 CFR § 1.312 AFTER NOTICE OF ALLOWANCE

Application No. 18/532,175; Group Art Unit 2412
#2182831 lof11 Attorney Docket No. 020505-000009

Samsung Ex. 1004, Page 49 of 650



AMENDMENTS TO THE CLAIMS
This listing of claims will replace all prior versions, and listings, of claims in the
application:

Listing of Claims:

1-46. (Cancelled).

47. (Previously Presented) A method of improving the performance of a wireless

networking device, comprising the steps of’

connecting an application interface to a processing interface, the application
interface being associated with a first application, the first application providing, when the
wireless networking device is being used, a first data stream and having a first wireless
bandwidth requirement;

connecting first and second actual MAC interfaces to the processing interface;

connecting first and second actual PHY interfaces respectively to the first and
second actual MAC interfaces;

respectively associating first and second wireless transceivers with the first and
second actual PHY interfaces, wherein each of the first and second wireless transceivers is
suitable for use in a wireless local area network, and the first and second wireless transceivers,
respectively, (i) have a first and second bandwidth availability up to first and second actual
bandwidths, and (ii) are adapted to emit radio waves in first and second different bands of
frequencies;

forming in the processing interface (i) at least one virtual MAC interface and (ii)
first and second virtual PHY interfaces that, during operation of the wireless networking device,
feed information regarding the bandwidth availabilities of the first and second wireless
transceivers back to the at least one virtual MAC interface;

wherein the processing interface is configured to, when the wireless networking
device is being used, and in a manner transparent to any layer of the wireless networking device

above the processing interface,

AMENDMENT UNDER 37 CFR § 1.312 AFTER NOTICE OF ALLOWANCE
Application No. 18/532,175; Group Art Unit 2412
#2182831 20f11 Attorney Docket No. 020505-000009
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(a) request or create (i) a first association between a recipient and the first
actual MAC and PHY interfaces and (ii) a second association between the recipient and the
second actual MAC and PHY interfaces,

(b) identify at least one first portion of the first actual bandwidth of the
first wireless transceiver, the identified at least one first portion comprising a set of given
resources,

(c) evaluate whether any of the given resources of the first identified
actual bandwidth portion are unavailable for communication, and

(d) use the first wireless transceiver to transmit the first data stream to the
recipient, without requiring disassociation of the recipient from either or both of the first and
second actual MAC and PHY interfaces, using a subset of frequencies corresponding to only the
given resources of the first bandwidth portion that are not unavailable for communication to
thereby at least partially satisfy the first wireless bandwidth requirement of the first application;
and

wherein the wireless networking device’s utilization of the first available
bandwidth portion of the first wireless transceiver does not prevent any wireless networking
device devices from utilizing a range of frequencies corresponding to the remaining portion of
the bandwidth availability of the first wireless transceiver for data transmission or reception
purposes at the same time that the first bandwidth portion is being used for data transmission

purposes.

48. (Previously Presented) The method of claim 47, wherein the wireless networking

device comprises a wireless access point.

49. (Previously Presented) The method of claim 47, wherein the first and second
frequency bands are specified in at least one member of the family of IEEE 802.11 standards that

was in existence as of October 30, 2013.

50. (Previously Presented) The method of claim 47, wherein the at least one virtual

MAC interface includes a decision block.

AMENDMENT UNDER 37 CFR § 1.312 AFTER NOTICE OF ALLOWANCE
Application No. 18/532,175; Group Art Unit 2412
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51. (Previously Presented) The method of claim 47, wherein the at least one virtual

MAC interface includes a processing block.

52. (Previously Presented) The method of claim 47, wherein the at least one virtual

MAC interface includes an ultra-streaming block.

53. (Previously Presented) The method of claim 47, wherein the first virtual PHY

interface includes an RF block.

54. (Previously Presented) The method of claim 47, wherein the second virtual PHY

interface includes an RF block.

55. (Previously Presented) The method of claim 47, wherein the processing interface

comprises multiple virtual MAC interfaces.

56. (Previously Presented) The method of claim 47, wherein the processing interface

includes a bandwidth allocator.

57. (Previously Presented) The method of claim 47, wherein the first identified actual

bandwidth portion is contiguous.

58. (Previously Presented) The method of claim 47, wherein the first virtual PHY

interface is not contiguous with the at least one virtual MAC interface.

59. (Previously Presented) The method of claim 47, wherein the second virtual PHY

interface is not contiguous with the at least one virtual MAC interface.

60. (Previously Presented) The method of claim 47,
wherein the processing interface is configured to, when the wireless networking
device is being used, and in a manner transparent to any layer of the wireless networking device
above the processing interface,
AMENDMENT UNDER 37 CFR § 1.312 AFTER NOTICE OF ALLOWANCE
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(a) identify at least one second portion of the first actual bandwidth of the
first wireless transceiver, the identified second bandwidth portion comprising a set of given
resources, the first and second identified actual bandwidth portions not being contiguous with each
other,

(b) evaluate whether any of the given resources of the second identified
actual bandwidth portion are unavailable for communication, and

(c) use the first wireless transceiver to transmit the first data stream to the
recipient, without requiring disassociation of the recipient from either or both of the first and
second actual MAC and PHY interfaces, using a subset of frequencies corresponding to only the
given resources of the first and second bandwidth portions that are not unavailable for
communication to thereby at least partially satisfy the first wireless bandwidth requirement of the

first application.

61. (Previously Presented) The method of claim 60, wherein the second identified actual

bandwidth portion is contiguous.

62. (Previously Presented) The method of claim 60, wherein the processing interface is
configured to, when the wireless networking device is being used, and in a manner transparent to
any layer of the wireless networking device above the processing interface,

(a) if all of the given resources of the first identified bandwidth portion are
unavailable, identify at least one third portion of the first actual bandwidth of the first wireless
transceiver, the third identified bandwidth portion comprising a set of given resources,

(b) evaluate whether any of the given resources of the third identified bandwidth
portion are unavailable for communication, and

(c) use the first wireless transceiver to transmit the first data stream to the
recipient, without requiring disassociation of the recipient from either or both of the first and
second actual MAC and PHY interfaces, using a subset of frequencies corresponding to only the
given resources of the third identified bandwidth portion that are not unavailable for
communication to thereby at least partially satisfy the first wireless bandwidth requirement of the

first application.

AMENDMENT UNDER 37 CFR § 1.312 AFTER NOTICE OF ALLOWANCE
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63. (Previously Presented) The method of claim 62, wherein the processing interface is
configured to, when the wireless networking device is being used, and in a manner transparent to
any layer of the wireless networking device above the processing interface,

(a) if all of the given resources of the second actual bandwidth portion are
unavailable, identify at least one fourth portion of the actual bandwidth of the first wireless
transceiver, the fourth identified bandwidth portion comprising a set of given resources,

(b) evaluate whether any of the given resources of the fourth identified bandwidth
portion are unavailable for communication, and

(c) use the first wireless transceiver to transmit the first data stream to the
recipient, without requiring disassociation of the recipient from either or both of the first and
second actual MAC and PHY interfaces, using a subset of frequencies corresponding to only the
given resources of the fourth identified bandwidth portion that are not unavailable for
communication to thereby at least partially satisfy the first wireless bandwidth requirement of the

first application.

64. (Previously Presented) The method of claim 47,
wherein the processing interface is configured to, when the wireless networking
device is being used, and in a manner transparent to any layer of the wireless networking device
above the processing interface,

(a) identify at least one first portion of the second actual bandwidth of the
second wireless transceiver, the first identified portion of the second wireless transceiver
comprising a set of given resources,

(b) evaluate whether any of the given resources of the first identified
actual bandwidth portion of the second wireless transceiver are unavailable for communication,
and

(c) if none of the given resources of the first identified bandwidth portion
of the first wireless transceiver are available for communication and if the first identified
bandwidth portion of the second wireless transceiver is available for communication, use the
second wireless transceiver to transmit the first data stream to the recipient, without requiring
disassociation of the recipient from either or both of the first and second actual MAC and PHY
interfaces, using a subset of frequencies corresponding only to the given resources of the first
AMENDMENT UNDER 37 CFR § 1.312 AFTER NOTICE OF ALLOWANCE
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identified actual bandwidth portion of the second wireless transceiver that are not unavailable for
communication to thereby at least partially satisfy the first wireless bandwidth requirement of the
first application; and

wherein the wireless networking device’s utilization of the first identified actual
bandwidth portion of the second wireless transceiver does not prevent any other wireless
networking device from utilizing a range of frequencies corresponding to the remaining portion
of the bandwidth availability of the second wireless transceiver for data transmission or reception

purposes.

65. (Previously Presented) The method of claim 64, wherein the processing interface is
configured to, when the wireless networking device is being used, and in a manner transparent to
any layer of the wireless networking device above the processing interface,

(a) if both the first identified actual bandwidth portions of the first and second
wireless transceivers are available for communication, evaluate the data transfer characteristics
of both,

(b) if the data transfer characteristics of the first identified bandwidth portion of
the first wireless transceiver are better than those of the first identified bandwidth portion of the
second wireless transceiver, use the first wireless transceiver to transmit the first data stream to
the recipient, without requiring disassociation of the recipient from either or both of the first and
second actual MAC and PHY interfaces, using a subset of frequencies corresponding to only the
given resources of the first identified bandwidth portion of the first wireless transceiver that are
not unavailable for communication to thereby at least partially satisfy the first wireless
bandwidth requirement of the first application, and

(c) if the data transfer characteristics of the first identified portion of the second
wireless transceiver are better than those of the first identified bandwidth portion of the first
wireless transceiver, use the second wireless transceiver to transmit the first data stream to the
recipient, without requiring disassociation of the recipient from either or both of the first and
second actual MAC and PHY interfaces, using a subset of frequencies corresponding to only the
given resources of the first identified bandwidth portion of the second wireless transceiver that
are not unavailable for communication to thereby at least partially satisfy the first wireless
bandwidth requirement of the first application.

AMENDMENT UNDER 37 CFR § 1.312 AFTER NOTICE OF ALLOWANCE
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66. (Previously Presented) The method of claim 65, wherein the data transfer
characteristics are representative of one or more environmental conditions where the wireless

networking device is used.

67. (Previously Presented) The method of claim 47, wherein the processing interface is
configured to, when the wireless networking device is being used, and in a manner transparent to
any layer of the wireless networking device above the processing interface, aggregate the first
identified actual bandwidth portion of the first wireless transceiver with an identified first portion
of an available bandwidth of the second wireless transceiver to at least partially simultaneously
transmit the first data stream to the first recipient from both of the first and second wireless

transceivers.

68. (Currently Amended) The method of claim [[47]]67, wherein the first data stream is
substantially simultaneously transmitted to the recipient from both of the first and second

wireless transceivers.

69. (Previously Presented) The method of claim 67, wherein the processing interface is
configured to, when the wireless networking device is being used, and in a manner transparent to
any layer of the wireless networking device above the processing interface, aggregate the first
identified actual bandwidth portion of the first wireless transceiver with an identified first portion
of an available bandwidth of the second wireless transceiver to cause the first and second
wireless transceivers to at least partially simultaneously receive a second data stream from the

recipient.

70. (Previously Presented) The method of claim 69, wherein the second data stream is

substantially simultaneously received by both of the first and second wireless transceivers.

71. (Previously Presented) The method of claim 69, further comprising the steps of

connecting a third actual MAC interface to the processing interface;

AMENDMENT UNDER 37 CFR § 1.312 AFTER NOTICE OF ALLOWANCE
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connecting a third actual PHY interface respectively to the third actual MAC
interface;

associating a third wireless transceiver with the third actual PHY interface,
wherein the third wireless transceiver (i) is suitable for use in a wireless local area network, (ii)
has a third bandwidth availability up to first and second actual bandwidths, and (iii) is adapted to
emit radio waves in a third band of frequencies;

forming in the processing interface a third virtual PHY interface that, during
operation of the wireless networking device, feeds information regarding the bandwidth
availabilities of the third wireless transceiver back to the at least one virtual MAC interface; and

wherein the processing interface is configured to, when the wireless networking
device is being used, and in a manner transparent to any layer of the wireless networking device
above the processing interface, aggregate a first identified actual bandwidth portion of the third
wireless transceiver with the identified first portions of available bandwidth of the first and
second wireless transceivers to simultaneously transmit the first data stream to the first recipient

from the first, second and third wireless transceivers.

72. (Previously Presented) The method of claim 71, wherein the third frequency band is
specified in at least one member of the family of IEEE 802.11 standards that was in existence as

of October 30, 2013.

73. (Previously Presented) The method of claim 71, wherein the third identified actual

bandwidth portion is contiguous.

74. (Previously Presented) The method of claim 71, wherein the third virtual PHY

interface is not contiguous with the at least one virtual MAC interface.

75. (Previously Presented) The method of claim 71, wherein the processing interface is
configured to, when the wireless networking device is being used, and in a manner transparent to
any layer of the wireless networking device above the processing interface, aggregate the first

identified actual bandwidth portions of the first, second and third wireless transceivers to cause
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the first, second and third wireless transceivers to at least partially simultaneously receive the

second data stream from the recipient.

76. (Previously Presented) The method of claim 75, wherein the processing interface is
configured to, when the wireless networking device is being used, and in a manner transparent to
any layer of the wireless networking device above the processing interface, if the first identified
actual bandwidth portions of the first, second and third wireless transceivers become unavailable
during use of the wireless networking device, identify a replacement at least one portion of the
actual bandwidth of one of the first, second and third wireless transceivers to use either for
transmission of the first data stream to the recipient or for reception of the second data stream by

the wireless networking device.
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REMARKS

Please enter the above amendments.

STATUS OF ALL OF THE CLAIMS

Below is the status of the claims in this application.

1.

2
3
4.
5

Claim(s) pending: 47-76.

Claim(s) canceled: 1-46.

Claim(s) added: none.

Claims withdrawn from consideration but not canceled: none.

Claims amended: 68.

Applicant has submitted an amendment to claim 68 to correct a minor typographical error

and a dependency issue. This amendment is straightforward and does not introduce any issues

concerning the scope or allowability of the claims, and, indeed, narrows the scope of claim 68.

The claim is patentable for at least the same reasons discussed in prior remarks by Applicant and

the Examiner’s statements. This amendment was not presented earlier due to some uncertainty in

when and whether the prior claim language would be entered and status of the claims prior to

mailing of the corrected notice of allowability. Further consideration and entry of this

amendment will be greatly appreciated.

If after reviewing this amendment the Examiner feels that any issues remain which must

be resolved before the application can be passed to issue, the Examiner is invited to contact the

undersigned representative to resolve such issues.

Respectfully submitted,

By /Blake R. Hartz, Reg. No. 73453/
Blake R. Hartz, Reg. No. 73453
Woodard, Emhardt, Henry, Reeves & Wagner, LLP
111 Monument Circle, Suite 3700
Indianapolis, Indiana 46204-5137
Telephone: (317) 634-3456 Fax: (317) 637-7561
Email: bhartz@uspatent.com
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Ref # Hits [Search Query DBs Default Plurals Brifish Time Stamp
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L1 31 (Sai NEAR (US-PGPUB; USPAT) |OR ON ON 2019/07/11
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L3
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(routing logic) DLR!)
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0
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availability
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L19

L21
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virtual ADJ2 link WITH
(aggregat$3 combin$5)
WITH (resources
bandwidth) AND L20

L23

virtual ADJ2 link WITH
(aggregat$3 combin$5)
WITH (resources
bandwidth) AND L22

virtual NEAR link WITH
bandwidth WITH
determination

(US-PGPUB

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

OR

OR

OR

ON

ON

ON

ON

ON
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2019/07/11
10:32 AM

2019/07/11
10:34 AM

2019/07/11
10:34 AM

2019/07/11
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L27

L29
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09:30 AM

(transmitter transceiver)
WITH (aggregat$3
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L37

. USPAT)

2019/07/12

L45

L47
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(US-PGPUB;
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L85 21574
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EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;

02/20/2024 09:24:41 AM Page 11 of 28
Workspace: 18532175 SK
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L101

3614

bandwidth NEAR3
(availab$5 free unused)
WITH (relay mesh)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

OR

ON

ON

2023/02/02
11:09 AM

L103

2602

L102 AND bandwidth
NEAR3 (availab$5 free
unused) WITH (relay
mesh bridge)

(US-PGPUB; USPAT
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA,CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, Sl, 8K,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;

OR

ON

ON

2023/02/02
11:12 AM

02/20/2024 09:24:41 AM

Page 12 of 29
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L105 316

L102 AND bandwidth
NEARS (availab$5 free
unused) WITH indicat$3
SAME (relay mesh
bridge)

(US-PGPUB; USPAT
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA,CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

OR

ON

ON

2023/02/02
11:16 AM

L107 151

"10034147" "11429407"
"20050089064"
"20070110198"
"20070121573"
"20070180119"
"20070242605"
"20070270121"
"20080002631"
"20090034460"
"20090074051"
"20000141691"
"20100128630"
"20110110289"
"20130028150"
"20130258021"
"20130281049"

(US-PGPUB; USPAT,;
USOCR,; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA,CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, 8I, 8K,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

OR

ON

ON

2023/08/22
09:52 AM

02/20/2024 09:24:41 AM
Workspace: 18532175

Page 13 of 29
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L109 15

("10034147
1142940782

"20050089064"
"20070110198"
"20070121573"
"20070180119"
"20070242605"
"20070270121"
"20080002631"
"20090034460"
"20090074051"
"20000141691"
"20100128630"
"20110110289"
"20130028150"
"20130258021"
810

(US-PGPUB; USPAT)

OR

ON

ON

2023/08/22
09:52 AM

L111 0

virtual NEAR PHY
WITH virtual NEAR
MAC WITH feed$4

(US-PGPUB; USPAT
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH,CN, CS, CU,
CZ, DD, DE, DK, EA,

EE, EP, ES, FI, FR, GB,

HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;

OR

ON

ON

2023/08/22
10:31 AM

02/20/2024 09:24:41 AM
Workspace: 18532175

Page 14 of 29
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L113 0

JPO; DERWENT;
IBM_TDB)

virtual NEAR PHY
SAME virtual NEAR
MAC SAME feed$4

(US-PGPUB; USPAT,;
USOCR,; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, 8K,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;

IBM_TDB)

OR

ON

ON

2023/08/22
10:32 AM

L115 314 L102 AND bandwidth  |(US-PGPUB; USPAT; |OR ON ON 2023/09/11
NEARS3 (availab$5 free |[USOCR; FIT (AU, AP, 09:34 AM
unused) WITH indicat$3|AT, BE, BG, BR, BY,

SAME (relay mesh CA, CH, CN, CS, CU,
bridge) Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
02/20/2024 09:24:41 AM Page 15 of 29
Workspace: 18532175 SK
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24

("200

"5073899" OR
"5818830" OR
"7664072" OR
"7784076" OR
"7797723" OR
"8411608" OR
"8718558" OR
"8818276" OR
"8837454" OR
"8923816" OR
"8982762" OR
"8989101" OR
"9258712" OR
"9560661" OR
"9706383"

R

"20040053602" OR
"20060114851" OR
"20090290524" OR
"20120113320" OR
"20140075523" OR
"20140269560" OR
"20150181486" OR
"20150237667" OR

HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, 8I, 8K,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT)

ON

ON

20
09:37 AM

1

L119 41 ("20020152305" OR (US-PGPUB; USPAT) [OR ON ON 2023/09/26
"20040053602" OR 10:14 AM
"20060114851" OR
"20090290524" OR
02/20/2024 09:24:41 AM Page 16 of 29

Workspace: 18532175
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"20120113320" OR
"20140075523" OR
"20140269560" OR
"20150181486" OR
"20150237667" OR
"5073899" OR
"5818830" OR
"7664072" OR
"7784076" OR
"7797723" OR
"8411608" OR
"8718558" OR
"8818276" OR
"8837454" OR
"8923816" OR
"8982762" OR
"898910181" OR
"9258712" OR
"9560661" OR
"9706383" OR
"0000001" OR
"0000002" OR
"20130028150" OR
"20130196653" OR
"20130258921" OR
"20130281049" OR
"20140003449" OR
"20140056209" OR
"20140213219" OR
"20140269610" OR
"20150023245" OR
"20150098359" OR
"20150110036" OR
"20160014127" OR
"7373443" OR
77777777777 OR
"9603192" OR
"9736714" OR
"9743345").pn.

L121 172 L102 AND bandwidth (US-PGPUB; USPAT; [OR ON ON 2023/09/26
NEARS (availab$5 free [USOCR; FIT (AU, AP, 11:08 AM
02/20/2024 09:24:41 AM Page 17 of 29
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unused) WITH
(accept$3 refus$3
den$3 reject$3) SAME
(relay mesh bridge)

AT, BE, BG, BR, BY,
CA, CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, 8K,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L123 314

L102 AND bandwidth
NEAR3 (availab$5 free
unused) WITH indicat$3
SAME (relay mesh
bridge)

02/20/2024 09:24:41 AM
Workspace: 18532175

(US-PGPUB; USPAT
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA,CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

OR

ON

ON

2023/09/26
11:11 AM

Page 18 of 29
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L82 AND bandwidth
WITH (availab$5 free
unused) WITH access
SAME (relay mesh
bridge)

L127 226

02/20/2024 09:24:41 AM
Workspace: 18532175

USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB

2023/09/26
11:18 AM

L82 AND bandwidth
WITH availab$5 WITH
relay

(US-PGPUB; USPAT,;
USOCR,; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA,CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, 8I, 8K,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;

I

OR ON ON 2023/10/19

10:07 AM

Page 19 of 29
SK

Samsung Ex. 1004, Page 84 of 650



L132 113

L82 AND determin$5
WITH (relay mesh
bridge) WITH
(bandwidth)

(US-PGPUB; USPAT,;

USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA,CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, 8K,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;

L82 AND bandwidth
WITH (availab$5 free
unused) WITH access
SAME (relay mesh
bridge)

(US-PGPUB; USPAT
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,

OR

ON

ON

ON

2023/10/19
10:08 AM

2023/11/20
09:14 AM

02/20/2024 09:24:41 AM
Workspace: 18532175

Page 20 of 29
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L134 29 virtual NEAR PHY
SAME virtual NEAR

MAC

\|

TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;

2023/11/20
09:14 AM

(US-PGPUB; USPAT; [OR ON ON
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L136 ual NEAR3 (US-PGPU ; |OR ON
SAME virtual NEAR3 USOCR; FIT (AU, AP, 09:15 AM
MAC AT, BE, BG, BR, BY,
CA,CH,CN, CS, CU,
02/20/2024 09:24:41 AM Page 21 of 29
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CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, 8I, 8K,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB

L138

02/20/2024 09:24:41 AM
Workspace: 18532175

virtual NEAR3 PHY
AND virtual NEAR3
MAC AND bandwidth
WITH availability

(US-PGPUB; USPAT;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA,CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;

OR

ON

ON

2023/11/20
09:16 AM

Page 22 of 29
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L140 36

(Sai NEAR
Manapragada).IN.

(US-PGPUB; USPAT)

OR

ON

ON

2023/11/20
09:20 AM

L142 228 L82 AND bandwidth (US-PGPUB; USPAT; [OR ON ON 2023/11/20
WITH availab$5 WITH |USOCR; FIT (AU, AP, 09:29 AM
relay AT, BE, BG, BR, BY,

CA,CH,CN, CS, CU,

CZ, DD, DE, DK, EA,

EE, EP, ES, FI, FR, GB,
02/20/2024 09:24:41 AM Page 23 of 29
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L144

231

HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, 8I, 8K,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L82 AND bandwidth
WITH availab$5 WITH
relay

(US-PGPUB; USPAT
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

OR

ON

ON

2024/01/25
09:30 AM

Page 24 of 29
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L146 17 ("10044613" OR
"10912083" OR
"20050195821" OR
"20090180451" OR
"20110286404" OR
"20130201847" OR
"20140269505" OR
"20140321282" OR
"8175539" OR
"8279876" OR
"8363597" OR
"8565178" OR
"8767726" OR
"9241370" OR
"9294926" OR
"9408254" OR
"9516540").pn

(US-PGPUB; USPAT)

OR

ON

ON

2024/01/29
09:34 AM

02/20/2024 09:24:41 AM
Workspace: 18532175

Page 25 of 29
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L148

L82 AND bandwidth
WITH (availab$5 free
unused) WITH access
SAME (relay mesh
bridge)

(US-PGPUB; USPAT
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH,CN, CS, CU,
CZ, DD, DE, DK, EA,

EE, EP, ES, FI, FR, GB,

HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, s8I, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;

2024/01/29
09:48 AM

OR ON ON

02/20/2024 09:24:41 AM
Workspace: 18532175

Page 26 of 29
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L150 21

L82 AND bandwidth
WITH (MAC PHY)
WITH subset

(US-PGPUB; USPAT
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA,CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, 8K,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;

OR

ON

ON

2024/01/29
09:49 AM

L1563 116

L82 AND bandwidth
WITH (availab$5 free
unused) WITH access
SAME (relay mesh
bridge)

(US-PGPUB; USPAT
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

OR

ON

ON

2024/02/20
09:23 AM

02/20/2024 09:24:41 AM
Workspace: 18532175
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WITH subset SAME
(MAC PHY)

; USPAT;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH,CN, CS, CU,
CZ, DD, DE, DK, EA,

EE, EP, ES, FI, FR, GB,

HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

ON

4102
09:24 AM

PE2E SEARCH - Search History (Interference)

Ref #

Hits

Search Query

DBs

Default
Operator

Plurals

British
Equivalents

Time Stamp

N80

02/20/2024 09:24:41 AM

15214

Workspace: 18532175

(HO4W16/$5).CPC.

(H04W16/$5).CPC.
AND ((virtual$3 logic$2)
NEARS3 link).CLM

(HO4W16/$5).CPC.
AND ((virtual$4 logic$2
aggregat$3) NEAR3

AND feed$4).CLM.

(USPAT)

(USPAT)

(USPAT)

AND virtual NEAR MAC

OR

ON

ON

2021/04/23
10:44 AM

2021/04/23
10:44 AM

2021/04/23
10:45 AM

2023/08/22
10:32 AM
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N91 3

(virtual NEAR PHY
AND virtual NEAR MAC
AND feed$4).CLM

(US-PGPUB; USPAT)

OR

ON

ON 2023/09/11
09:35 AM

N93 3

(virtual NEAR PHY
AND virtual NEAR MAC

N95 4

N99 14

N101 19

(US-PGPUB; USPAT)

OR

ON

ON 2023/10/19
10:08 AM

(virtual NEAR PHY
AND virtual NEAR MAC

(virtual NEAR PHY
AND virtual NEAR MAC

N80 AND (bandwidth
WITH subset AND

N80 AND (bandwidth
AND virtual AND (MAC

02/20/2024 09:24:41 AM
Workspace: 18532175

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

OR

OR

OR

ON

ON

ON

ON 2023/11/20
09:17 AM

2023/11/20
09:17 AM

ON 2024/01/29
10:24 AM

ON 2024/01/29
10:24 AM

Page 29 of 29
SK

Samsung Ex. 1004, Page 94 of 650



App/icalion Number Application/Control No.

* 18/532,175 *

Applicant(s)/Patent under
Reexamination

18/532,175 Manapragada, Sai C.

Examiner Art Unit

KHAWAR, SAAD 2412
Document Code - DISQ Internal Document - DO NOT MAIL
TERMINAL
DISCLAIMER APPROVED O DISAPPROVED

2 Torminal
07 December 2023 - h
Disclaimer

Approved/Disapproved by:

/KIMBERLY R WHITE/

Technology Center: OPLC

Telephone: (571)272-6179
7 TDs approved

U.S. Patent and Trademark Office

TSSAFW Terminal Disclaimer

Part of Paper No. 20240215

Samsung Ex. 1004, Page 95 of 650



UNITED STATES PATENT AND TRADEMARK OFFICE

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

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
30565 7590 02/12/2024
WOODARD, EMHARDT, HENRY, REEVES & WAGNER, LLP KHAWAR, SAAD
111 MONUMENT CIRCLE, SUITE 3700
INDIANAPOLIS, IN 46204-5137 | ART UNIT | papsrNuMBER |
2412
DATE MAILED: 02/12/2024
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
18/532,175 12/07/2023 Sai C. Manapragada 020505-000009 1075

TITLE OF INVENTION: METHOD AND APPARATUS FOR PROCESSING BANDWIDTH INTENSIVE DATA STREAMS USING VIRTUAL MEDIA ACCESS CONTROL
AND PHYSICAL LAYERS

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional SMALL $480 $0.00 $0.00 $480 05/13/2024

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verity whether entitlement to that
entity status still applies.
If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 40% the amount of undiscounted fees, and micro entity fees are 20% the amount of
undiscounted fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed. If an equivalent of Part B is filed, a request to reapply a previously paid issue fee must be
clearly made, and delays in processing may occur due to the difficulty in recognizing the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail
Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at
www.uspto.gov/PatentMaintenanceFees.
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), by mail or fax, or via the USPTO patent electronic filing system.

By mail, send to: ~ Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450
INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate.
All further correspondence will be mailed to the current correspondence address as indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new

correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications. Because electronic patent issuance may occur shortly after issue
fee payment, any desired continuing application should preferably be filed prior to payment of this issue fee in order not to jeopardize copendency.
Note: A certificate of mailing can only be used for domestic mailings of the
CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

30565 7590 02/12/2024 Certificate of Mailing or Transmission
WOODARD, EMHARDT, HENRY, REEVES & WAGNER, LLP I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
111 MONUMENT CIRCLE, SUITE 3700 addressed to the Mail Stop ISSUE FEE address above, or being transmitted to the
INDIANAPOLIS, IN 46204-5137 USPTO via the USPTO patent electronic filing system or by facsimile to (571)
273-2885, on the date below.
(Typed or printed name)|
(Signature)|
(Date)|
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
18/532,175 12/07/2023 Sai C. Manapragada 020505-000009 1075

TITLE OF INVENTION: METHOD AND APPARATUS FOR PROCESSING BANDWIDTH INTENSIVE DATA STREAMS USING VIRTUAL MEDIA ACCESS CONTROL
AND PHYSICAL LAYERS

I APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional SMALL $480 $0.00 $0.00 $480 05/13/2024
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
KHAWAR, SAAD 2412 370-315000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1

| Change of correspondence address (or Change of Correspondence

Address form PTO/AIA/122 or PTO/SB/122) attached. (2) The name of 2 single firm (having as a member 2

registered attorney or agent) and the names of upto 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

() "Fee Address” indication (or "Fee Address" Indication form PTO/
AIA/47 or PTO/SB/47; Rev 03-02 or more recent) attached. Use of a
Customer Number is required.

. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

|95}

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ Individual [ Corporation or other private group entity [ Government

4a. Fees submitted: (dssue Fee (Jpublication Fee (if required)
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

[ Electronic Payment via the USPTO patent electronic filing system [ Enclosed check [ Non-electronic payment by credit card (Attach form PT0O-2038)

[ The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)

] Applicant certifying micro entity status. See 37 CFR 1.29 NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue

fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

M| Applicant asserting small entity status. See 37 CFR 1.27

| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

I APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |
18/532,175 12/07/2023 Sai C. Manapragada 020505-000009 1075
30565 7590 02/12/2024 | EXAMINER |
WOODARD, EMHARDT, HENRY, REEVES & WAGNER, LLP KHAWAR, SAAD
111 MONUMENT CIRCLE, SUITE 3700
INDIANAPOLIS, IN 46204-5137 | ART UNIT PAPERNUMBER |

2412

DATE MAILED: 02/12/2024

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget
approval before requesting most types of information from the public. When OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform
the public about the OMB Control Number’s legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. The United States Patent and Trademark
Office (USPTO) collects the information in this record under authority of 35 U.S.C. 2. The USPTO’s system of
records is used to manage all applicant and owner information including name, citizenship, residence, post office
address, and other information with respect to inventors and their legal representatives pertaining to the applicant's/
owner’s activities in connection with the invention for which a patent is sought or has been granted. The applicable
Privacy Act System of Records Notice for the information collected in this form is COMMERCE/PAT-TM-7 Patent
Application Files, available in the Federal Register at 78 FR 19243 (March 29, 2013).

e

hitosAwww govindfo. eovicontent/pko/FR2013-03-29/pd 201307341 pidt

Routine uses of the information in this record may include disclosure to:

1) law enforcement, in the event that the system of records indicates a violation or potential violation of law;
2) afederal, state, local, or international agency, in response to its request;
3) a contractor of the USPTO having need for the information in order to perform a contract;

4) the Department of Justice for determination of whether the Freedom of Information Act (FOIA) requires
disclosure of the record;

5) a Member of Congress submitting a request involving an individual to whom the record pertains, when the
individual has requested the Member’s assistance with respect to the subject matter of the record;

6) a court, magistrate, or administrative tribunal, in the course of presenting evidence, including disclosures to
opposing counsel in the course of settlement negotiations;

7) the Administrator, General Services Administration (GSA), or their designee, during an inspection of records
conducted by GSA under authority of 44 U.S.C. 2904 and 2906, in accordance with the GSA regulations
and any other relevant (i.e., GSA or Commerce) directive, where such disclosure shall not be used to make
determinations about individuals;

8) another federal agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to
the Atomic Energy Act (42 U.S.C. 218(c));

9) the Office of Personnel Management (OPM) for personnel research purposes; and
10)the Office of Management and Budget (OMB) for legislative coordination and clearance.

If you do not furnish the information requested on this form, the USPTO may not be able to process and/or examine
your submission, which may result in termination of proceedings, abandonment of the application, and/or expiration
of the patent.
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Application No. Applicant(s)
. . 18/5632,175 Manapragada, Sai C.
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
SAAD KHAWAR 2412 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.] This communication is responsive to communication filed 1/11/24.
(] A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2. An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

3.4 The allowed claim(s) is/are 1-2,4,7-20 and 34-46 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information
, please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

4. Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) JAIl b) (J Some* ¢) [(J None of the:
1. (3 Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. (J Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5] CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

(O including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6..J DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1.(J Notice of References Cited (PTO-892) 5. (J Examiner's Amendment/Comment

2.7 Information Disclosure Statements (PTO/SB/08), 6. I¥] Examiner's Statement of Reasons for Allowance
Paper No./Mail Date .

3.0 Examiner's Comment Regarding Requirement for Deposit 7. (J Other .

of Biological Material
4.0 Interview Summary (PTO-413),
Paper No./Mail Date.

/SAAD KHAWAR/
Primary Examiner, Art Unit 2412

U.S. Patent and Trademark Office ]
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20240129
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Application/Control Number: 18/532,175 Page 2
Art Unit: 2412

Allowable Subject Matter
1. The following is an examiner’s statement of reasons for allowance:

Regarding claims 1, of the closest prior arts Rahman (US 20080084855 A1) in view of Kim (US
20110128919 A1), Yen (US 20150098359 A1), and further in view of Conner (US 20060140123 A1)
disclose features of the instant claim. However, Rahman in view of Kim, Yen, and Conner do not
disclose all the features of “A method of improving the performance of a wireless networking device,
comprising the steps of: connecting an application interface to a processing interface, the application
interface being associated with a first application, the first application providing, when the wireless
networking device is being used, a first data stream and having a first wireless bandwidth requirement;
connecting first and second actual MAC interfaces to the processing interface; connecting first and
second actual PHY interfaces respectively to the first and second actual MAC interfaces; respectively
associating first and second wireless transceivers with the first and second actual PHY interfaces,
wherein each of the first and second wireless transceivers is suitable for use in a wireless local area
network, and the first and second wireless transceivers, respectively, (i) have a first and second
bandwidth availability up to first and second actual bandwidths, and (ii) are adapted to emit radio waves in
first and second different bands of frequencies; forming in the processing interface (i) at least one virtual
MAC interface and (ii) first and second virtual PHY interfaces that, during operation of the wireless
networking device, feed information regarding the bandwidth availabilities of the first and second wireless
transceivers back to the at least one virtual MAC interface; wherein the processing interface is configured
to, when the wireless networking device is being used, and in a manner transparent to any layer of the
wireless networking device above the processing interface, (a) request or create (i} a first association
between a recipient and the first actual MAC and PHY interfaces and (ii) a second association between
the recipient and the second actual MAC and PHY interfaces, (b) respectively identify at least first and
second portions of the first actual bandwidth of the first and second wireless transceiver, and evaluate the
data transmission characteristics of the first and second identified actual bandwidth portions; wherein the
processing interface is configured to, when the wireless networking device is being used, and in a manner
transparent to any layer of the wireless networking device above the processing interface, if only one of

the first and second actual bandwidth portions is available for communication, use the first wireless
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Application/Control Number: 18/532,175 Page 3
Art Unit: 2412

transceiver to transmit the first data stream to the recipient, without requiring the disassociation of the
recipient from either or both of the first and second actual MAC and PHY interfaces, using a subset of
frequencies corresponding to the only one of the first and second bandwidth portions to thereby at least
partially satisfy the first wireless bandwidth requirement of the first application; wherein the processing
interface is configured to, when the wireless networking device is being used, and in a manner
transparent to any layer of the wireless networking device above the processing interface, if both of the
first and second actual bandwidth portions are available for communication, use the first wireless
transceiver to transmit the first data stream to the recipient, without requiring the disassociation of the
recipient from either or both of the first and second actual MAC and PHY interfaces, using a subset of
frequencies corresponding to the first and second available bandwidth portions of the first wireless
transceiver to thereby at least partially satisfy the first wireless bandwidth requirement of the first
application; and wherein the wireless networking device's utilization of the first or second available
bandwidth portions of the first wireless transceiver do not prevent any wireless networking device from
utilizing a range of frequencies corresponding to the remaining portion of the bandwidth availabilities of
the first wireless transceiver for data transmission or reception purposes at the same time that the first or
second bandwidth portions are being used for data transmission purposes” in combination.

The cited references fail to anticipate or render the above limitations in combination with all the
recited limitations of claims 1 obvious, over any of the prior art of record, alone or in combination. The
remaining claims depend on claim 1 and contain allowable subject matter for similar reasons.

Any comments considered necessary by applicant must be submitted no later than the payment
of the issue fee and, to avoid processing delays, should preferably accompany the issue fee. Such

submissions should be clearly labeled “Comments on Statement of Reasons for Allowance.”

Conclusion
2. Any inquiry concerning this communication or earlier communications from the examiner should
be directed to SAAD KHAWAR whose telephone number is (571)272-7948. The examiner can normally

be reached Monday - Friday, 9:00am - 5:00pm.
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Application/Control Number: 18/532,175 Page 4
Art Unit: 2412

Examiner interviews are available via telephone, in-person, and video conferencing using a
USPTO supplied web-based collaboration tool. To schedule an interview, applicant is encouraged to use
the USPTO Automated Interview Request (AIR) at http:/www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s supervisor,
Charles Jiang can be reached on (571)-270-7191. The fax phone number for the organization where this
application or proceeding is assigned is 571-273-8300.

Information regarding the status of published or unpublished applications may be obtained from
Patent Center. Unpublished application information in Patent Center is available to registered users. To
file and manage patent submissions in Patent Center, visit: https://patentcenter.uspto.gov. Visit
https://www.uspto.gov/patents/apply/patent-center for more information about Patent Center and
https://www.uspto.gov/patents/docx for information about filing in DOCX format. For additional questions,
contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance
from a USPTO Customer Service Representative, call 800-786-9199 (IN USA OR CANADA) or 571-272-
1000.

/SAAD KHAWAR/
Primary Examiner, Art Unit 2412
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Notes 18/632,175 Manapragada, Sai C.
T
SAAD KHAWAR 2412
CPC - Searched*
Symbol Date Examiner
H04W16 01/29/2024 /SK/
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of

the search.

Search Notes

Search Notes Date Examiner
See search history of family applications 01/29/2024 /SK/
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Interference Search 01/29/2024 ISK/
Interference Search
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Issue Classification |43, 175

Applicant(s)/Patent Under Reexamination

Manapragada, Sai C.

H “ “w Examiner Art Unit
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Symbol Type Version
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Symbol Type Set Ranking Version
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(Assistant Examiner) (Date) 30
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/ssue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

18/532,175 Manapragada, Sai C.
Examiner Art Unit
SAAD KHAWAR 2412

INTERNATIONAL CLASSIFICATION

CLAIMED

HO4W16/26

NON-CLAIMED

US ORIGINAL CLASSIFICATION

CLASS

SUBCLASS

CROSS REFERENCES(S)

CLASS

SUBCLASS (ONE SUBCLASS PER BLOCK)

NONE

(Assistant Examiner)

(Date)

Total Claims Allowed:

30

/SAAD KHAWAR/
Primary Examiner, Art Unit 2412
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/ssue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

18/632,175 Manapragada, Sai C.
H “ “w Examiner Art Unit
SAAD KHAWAR 2412

O Claims renumbered in the same order as presented by applicant [J CPA T.D. O R1.47
CLAIMS
Final |Original|Final OriginallFinaI Original|Final |Original|Final OriginallFinaI Original|Final |Original|Final |Original

1 1 7 10 16 19 - 28 21 37 30 46

2 2 8 11 17 20 - 29 22 38

- 3 9 12 - 21 - 30 23 39

3 4 10 13 - 22 - 31 24 40

- 5 11 14 - 23 - 32 25 41

- 6 12 15 - 24 - 33 26 42

4 7 13 16 - 25 18 34 27 43

5 8 14 17 - 26 19 35 28 44

6 9 15 18 - 27 20 36 29 45
NONE

Total Claims Allowed:
(Assistant Examiner) (Date) 30
/SAAD KHAWAR/ 29 January 2024 . . -
Primary Examiner, Art Unit 2412 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 8
U.S. Patent and Trademark Office Part of Paper No.: 20240129
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Receipt date:

12/07/2023

18/532,175 - GAU: 2412

PTO/SB/08a (07-09)
Approved for use through 11/30/2020. OMB 0651-0031
U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE
Under the Paperwork reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Substitute for form 1449A/PTC

INFORMATION DISCLOSURE
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Complete if Known
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Application Number

Not Yet Known

Filing Date

December 07, 2023

First Named Inventor

Sai C. Manapragada

Art Unit

Not Yet Known

(Use as many sheets as necessary)

\_ Sheet| 1 | of | 6

Examiner Name Not Yet Known

020505-000009 W,

Attorney Docket Number

U.S. PATENT DOCUMENTS

;’;:;Fl“er gi[')e Document Number Publication Date Name of P?tenlee or Pages, columns, Lines, Where
X Number - Kind Code 2 (if known) MM-DD-YYYY Applicant of Cited Document Relevané;ii:jgf:nzgfelevant
1 | US-10034147 B2 07-24-2018 Shelby et al.
2 | US-11115834 B2 09-07-2021 Manapragada
3 | US-11429407 B2 08-30-2022 Smith et al.
4 | US-20020152305 A1 10-17-2002 Jackson et al.
5 | US-20040053602 At 03-18-2004 Wurzburg
6 | US-20050089064 A1 04-28-2005 Zimmerman et al.
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8 | US-20060140123 A1 06-29-2006 Conner et al.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application No.: 18/532,175
Confirmation No.: 1075

First-Named Inventor: ~ Manapragada, Sai C.

Group Art Unit: 2412

Examiner: SAAD KHAWAR

Attorney Docket No.: 020505-000009

Title: METHOD AND APPARATUS FOR PROCESSING BANDWIDTH

INTENSIVE DATA STREAMS USING VIRTUAL MEDIA
ACCESS CONTROL AND PHYSICAL LAYERS

THIRD PRELIMINARY AMENDMENT

Please enter the following amendments and remarks in the above-mentioned patent
application.

The Commissioner is authorized to charge any extensions of time as well as any
additional fees or credit any overcharges to Deposit Account No. 23-3030, but not to include any
payment of issue fees.

Amendments to the Claims begin on page 2 of this paper.

Remarks/Arguments begin on page 11 of this paper.

THIRD PRELIMINARY AMENDMENT
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Amendments to the Claims
This listing of claims will replace all prior versions, and listings, of claims in the
application:

Listing of Claims:

1-46. (Cancelled).

47. (New) A method of improving the performance of a wireless networking device,

comprising the steps of’

connecting an application interface to a processing interface, the application
interface being associated with a first application, the first application providing, when the
wireless networking device is being used, a first data stream and having a first wireless
bandwidth requirement;

connecting first and second actual MAC interfaces to the processing interface;

connecting first and second actual PHY interfaces respectively to the first and
second actual MAC interfaces;

respectively associating first and second wireless transceivers with the first and
second actual PHY interfaces, wherein each of the first and second wireless transceivers is
suitable for use in a wireless local area network, and the first and second wireless transceivers,
respectively, (i) have a first and second bandwidth availability up to first and second actual
bandwidths, and (ii) are adapted to emit radio waves in first and second different bands of
frequencies;

forming in the processing interface (i) at least one virtual MAC interface and (ii)
first and second virtual PHY interfaces that, during operation of the wireless networking device,
feed information regarding the bandwidth availabilities of the first and second wireless
transceivers back to the at least one virtual MAC interface;

wherein the processing interface is configured to, when the wireless networking
device is being used, and in a manner transparent to any layer of the wireless networking device

above the processing interface,

THIRD PRELIMINARY AMENDMENT
Application No. 18/532,175; Group Art Unit Not Yet Known
#2176689 20f 12 Attorney Docket No. 020505-000009
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(a) request or create (i) a first association between a recipient and the first
actual MAC and PHY interfaces and (ii) a second association between the recipient and the
second actual MAC and PHY interfaces,

(b) identify at least one first portion of the first actual bandwidth of the
first wireless transceiver, the identified at least one first portion comprising a set of given
resources,

(c) evaluate whether any of the given resources of the first identified
actual bandwidth portion are unavailable for communication, and

(d) use the first wireless transceiver to transmit the first data stream to the
recipient, without requiring disassociation of the recipient from either or both of the first and
second actual MAC and PHY interfaces, using a subset of frequencies corresponding to only the
given resources of the first bandwidth portion that are not unavailable for communication to
thereby at least partially satisfy the first wireless bandwidth requirement of the first application;
and

wherein the wireless networking device’s utilization of the first available
bandwidth portion of the first wireless transceiver does not prevent any wireless networking
device devices from utilizing a range of frequencies corresponding to the remaining portion of
the bandwidth availability of the first wireless transceiver for data transmission or reception
purposes at the same time that the first bandwidth portion is being used for data transmission

purposes.

48. (New) The method of claim 47, wherein the wireless networking device comprises a

wireless access point.

49. (New) The method of claim 47, wherein the first and second frequency bands are
specified in at least one member of the family of IEEE 802.11 standards that was in existence as

of October 30, 2013.

50. (New) The method of claim 47, wherein the at least one virtual MAC interface

includes a decision block.

THIRD PRELIMINARY AMENDMENT
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51. (New) The method of claim 47, wherein the at least one virtual MAC interface

includes a processing block.

52. (New) The method of claim 47, wherein the at least one virtual MAC interface

includes an ultra-streaming block.

53. (New) The method of claim 47, wherein the first virtual PHY interface includes an
RF block.

54. (New) The method of claim 47, wherein the second virtual PHY interface includes
an RF block.

55. (New) The method of claim 47, wherein the processing interface comprises multiple

virtual MAC interfaces.

56. (New) The method of claim 47, wherein the processing interface includes a

bandwidth allocator.

57. (New) The method of claim 47, wherein the first identified actual bandwidth portion

is contiguous.

58. (New) The method of claim 47, wherein the first virtual PHY interface is not

contiguous with the at least one virtual MAC interface.

59. (New) The method of claim 47, wherein the second virtual PHY interface is not

contiguous with the at least one virtual MAC interface.

60. (New) The method of claim 47,
wherein the processing interface is configured to, when the wireless networking
device is being used, and in a manner transparent to any layer of the wireless networking device

above the processing interface,

THIRD PRELIMINARY AMENDMENT
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(a) identify at least one second portion of the first actual bandwidth of the
first wireless transceiver, the identified second bandwidth portion comprising a set of given
resources, the first and second identified actual bandwidth portions not being contiguous with each
other,

(b) evaluate whether any of the given resources of the second identified
actual bandwidth portion are unavailable for communication, and

(c) use the first wireless transceiver to transmit the first data stream to the
recipient, without requiring disassociation of the recipient from either or both of the first and
second actual MAC and PHY interfaces, using a subset of frequencies corresponding to only the
given resources of the first and second bandwidth portions that are not unavailable for
communication to thereby at least partially satisfy the first wireless bandwidth requirement of the

first application.

61. (New) The method of claim 60, wherein the second identified actual bandwidth

portion is contiguous.

62. (New) The method of claim 60, wherein the processing interface is configured to,
when the wireless networking device is being used, and in a manner transparent to any layer of
the wireless networking device above the processing interface,

(a) if all of the given resources of the first identified bandwidth portion are
unavailable, identify at least one third portion of the first actual bandwidth of the first wireless
transceiver, the third identified bandwidth portion comprising a set of given resources,

(b) evaluate whether any of the given resources of the third identified bandwidth
portion are unavailable for communication, and

(c) use the first wireless transceiver to transmit the first data stream to the
recipient, without requiring disassociation of the recipient from either or both of the first and
second actual MAC and PHY interfaces, using a subset of frequencies corresponding to only the
given resources of the third identified bandwidth portion that are not unavailable for
communication to thereby at least partially satisfy the first wireless bandwidth requirement of the

first application.

THIRD PRELIMINARY AMENDMENT
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63. (New) The method of claim 62, wherein the processing interface is configured to,
when the wireless networking device is being used, and in a manner transparent to any layer of
the wireless networking device above the processing interface,

(a) if all of the given resources of the second actual bandwidth portion are
unavailable, identify at least one fourth portion of the actual bandwidth of the first wireless
transceiver, the fourth identified bandwidth portion comprising a set of given resources,

(b) evaluate whether any of the given resources of the fourth identified bandwidth
portion are unavailable for communication, and

(c) use the first wireless transceiver to transmit the first data stream to the
recipient, without requiring disassociation of the recipient from either or both of the first and
second actual MAC and PHY interfaces, using a subset of frequencies corresponding to only the
given resources of the fourth identified bandwidth portion that are not unavailable for
communication to thereby at least partially satisfy the first wireless bandwidth requirement of the

first application.

64. (New) The method of claim 47,
wherein the processing interface is configured to, when the wireless networking
device is being used, and in a manner transparent to any layer of the wireless networking device
above the processing interface,

(a) identify at least one first portion of the second actual bandwidth of the
second wireless transceiver, the first identified portion of the second wireless transceiver
comprising a set of given resources,

(b) evaluate whether any of the given resources of the first identified
actual bandwidth portion of the second wireless transceiver are unavailable for communication,
and

(c) if none of the given resources of the first identified bandwidth portion
of the first wireless transceiver are available for communication and if the first identified
bandwidth portion of the second wireless transceiver is available for communication, use the
second wireless transceiver to transmit the first data stream to the recipient, without requiring
disassociation of the recipient from either or both of the first and second actual MAC and PHY

interfaces, using a subset of frequencies corresponding only to the given resources of the first

THIRD PRELIMINARY AMENDMENT
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identified actual bandwidth portion of the second wireless transceiver that are not unavailable for
communication to thereby at least partially satisfy the first wireless bandwidth requirement of the
first application; and

wherein the wireless networking device’s utilization of the first identified actual
bandwidth portion of the second wireless transceiver does not prevent any other wireless
networking device from utilizing a range of frequencies corresponding to the remaining portion
of the bandwidth availability of the second wireless transceiver for data transmission or reception

purposes.

65. (New) The method of claim 64, wherein the processing interface is configured to,
when the wireless networking device is being used, and in a manner transparent to any layer of
the wireless networking device above the processing interface,

(a) if both the first identified actual bandwidth portions of the first and second
wireless transceivers are available for communication, evaluate the data transfer characteristics
of both,

(b) if the data transfer characteristics of the first identified bandwidth portion of
the first wireless transceiver are better than those of the first identified bandwidth portion of the
second wireless transceiver, use the first wireless transceiver to transmit the first data stream to
the recipient, without requiring disassociation of the recipient from either or both of the first and
second actual MAC and PHY interfaces, using a subset of frequencies corresponding to only the
given resources of the first identified bandwidth portion of the first wireless transceiver that are
not unavailable for communication to thereby at least partially satisfy the first wireless
bandwidth requirement of the first application, and

(c) if the data transfer characteristics of the first identified portion of the second
wireless transceiver are better than those of the first identified bandwidth portion of the first
wireless transceiver, use the second wireless transceiver to transmit the first data stream to the
recipient, without requiring disassociation of the recipient from either or both of the first and
second actual MAC and PHY interfaces, using a subset of frequencies corresponding to only the
given resources of the first identified bandwidth portion of the second wireless transceiver that
are not unavailable for communication to thereby at least partially satisfy the first wireless

bandwidth requirement of the first application.

THIRD PRELIMINARY AMENDMENT
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66. (New) The method of claim 65, wherein the data transfer characteristics are
representative of one or more environmental conditions where the wireless networking device is

used.

67. (New) The method of claim 47, wherein the processing interface is configured to,
when the wireless networking device is being used, and in a manner transparent to any layer of
the wireless networking device above the processing interface, aggregate the first identified
actual bandwidth portion of the first wireless transceiver with an identified first portion of an
available bandwidth of the second wireless transceiver to at least partially simultaneously
transmit the first data stream to the first recipient from both of the first and second wireless

transceivers.

68. (New) The method of claim 47, wherein the first data stream is substantially
simultaneously transmitted to the recipient from both of the first and second wireless

transceivers.

69. (New) The method of claim 67, wherein the processing interface is configured to,
when the wireless networking device is being used, and in a manner transparent to any layer of
the wireless networking device above the processing interface, aggregate the first identified
actual bandwidth portion of the first wireless transceiver with an identified first portion of an
available bandwidth of the second wireless transceiver to cause the first and second wireless

transceivers to at least partially simultaneously receive a second data stream from the recipient.

70. (New) The method of claim 69, wherein the second data stream is substantially

simultaneously received by both of the first and second wireless transceivers.

71. (New) The method of claim 69, further comprising the steps of
connecting a third actual MAC interface to the processing interface;
connecting a third actual PHY interface respectively to the third actual MAC

interface;

THIRD PRELIMINARY AMENDMENT
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associating a third wireless transceiver with the third actual PHY interface,
wherein the third wireless transceiver (i) is suitable for use in a wireless local area network, (ii)
has a third bandwidth availability up to first and second actual bandwidths, and (iii) is adapted to
emit radio waves in a third band of frequencies;

forming in the processing interface a third virtual PHY interface that, during
operation of the wireless networking device, feeds information regarding the bandwidth
availabilities of the third wireless transceiver back to the at least one virtual MAC interface; and

wherein the processing interface is configured to, when the wireless networking
device is being used, and in a manner transparent to any layer of the wireless networking device
above the processing interface, aggregate a first identified actual bandwidth portion of the third
wireless transceiver with the identified first portions of available bandwidth of the first and
second wireless transceivers to simultaneously transmit the first data stream to the first recipient

from the first, second and third wireless transceivers.

72. (New) The method of claim 71, wherein the third frequency band is specified in at
least one member of the family of IEEE 802.11 standards that was in existence as of October 30,

2013.

73. (New) The method of claim 71, wherein the third identified actual bandwidth portion

is contiguous.

74. (New) The method of claim 71, wherein the third virtual PHY interface is not

contiguous with the at least one virtual MAC interface.

75. (New) The method of claim 71, wherein the processing interface is configured to,
when the wireless networking device is being used, and in a manner transparent to any layer of
the wireless networking device above the processing interface, aggregate the first identified
actual bandwidth portions of the first, second and third wireless transceivers to cause the first,
second and third wireless transceivers to at least partially simultaneously receive the second data

stream from the recipient.

THIRD PRELIMINARY AMENDMENT
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76. (New) The method of claim 75, wherein the processing interface is configured to,
when the wireless networking device is being used, and in a manner transparent to any layer of
the wireless networking device above the processing interface, if the first identified actual
bandwidth portions of the first, second and third wireless transceivers become unavailable during
use of the wireless networking device, identify a replacement at least one portion of the actual
bandwidth of one of the first, second and third wireless transceivers to use either for transmission
of the first data stream to the recipient or for reception of the second data stream by the wireless

networking device.

THIRD PRELIMINARY AMENDMENT
Application No. 18/532,175; Group Art Unit Not Yet Known
#2176689 100f 12 Attorney Docket No. 020505-000009

Samsung Ex. 1004, Page 132 of 650



REMARKS

Please enter the amendments presented above.

Status of All of the Claims
Below is the status of the claims in this application.
1. Claim(s) pending: 47-76.
2 Claim(s) canceled: 1-46.
3. Claims(s) amended: none.
4 Claim(s) added: 47-76.
Claims withdrawn from consideration but not canceled: None.
Applicant notes that the present amendments include 30 total claims, in accordance with

the requirements of the Track One program.

Claim Support
It is believed that the above-identified new claims are supported by the application as
originally filed including priority to two provisional applications that were filed on October 30,
2013. See, for example, Figure 1 of the application as filed which is included in the 10/30/2013
provisional, Ser. No. 61/897,216. See also, for example, the priority charts that were included in

a response filed in application Ser. No. 17/468,509 on 8/8/2023.

Patentability

The amended claims presented herewith generally relate to a method of improving the
performance of a wireless networking device (e.g., an access point or a smartphone or a tablet)
that is provided, when it is manufactured, with the ability to transmit a data stream to a recipient
only using the given resources of at least one bandwidth portion that are not unavailable for
communication. This allows, for example, the transmission to avoid the use of any given
resources of the bandwidth portion that, for example, have interference from other sources.

It is respectfully submitted that the claims presented herein are patentable for at least the
same reasons that the previously pending claims are patentable as stated in the last preliminary
amendment and related cases. These reasons include, for example, the inclusion of a processing

interface having at least one virtual MAC interface and a virtual PHY interface for each band

THIRD PRELIMINARY AMENDMENT
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providing feedback to the at least one virtual MAC during operation about bandwidth
availabilities for each band, as well as a requirement that all of the claimed operations of the
wireless networking device take place in a manner transparent to the layers of the wireless
networking device above its MAC/PHY interfaces. The Examiner’s confirmation of this and

cooperation in connection with issuing a Notice of Allowance are respectfully requested.

Conclusion
If after reviewing this amendment the Examiner feels that any issues remain which must
be resolved before the application can be passed to allowance, the Examiner is invited to contact

the undersigned representative to resolve such issues.

Respectfully submitted,

By /Blake R. Hartz, Reg. No. 73453/

Blake R. Hartz, Reg. No. 73453

Woodard, Emhardt, Henry, Reeves & Wagner, LLP
111 Monument Circle, Suite 3700

Indianapolis, Indiana 46204-5137

Telephone: (317) 634-3456 Fax: (317) 637-7561
Email: bhartz@uspatent.com
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application No.: 18/532,175
Confirmation No.: 1075

First-Named Inventor: ~ Manapragada, Sai C.

Group Art Unit: Not Yet Known
Examiner: Not Yet Known
Attorney Docket No.: 020505-000009
Title: METHOD AND APPARATUS FOR PROCESSING BANDWIDTH

INTENSIVE DATA STREAMS USING VIRTUAL MEDIA
ACCESS CONTROL AND PHYSICAL LAYERS

SECOND PRELIMINARY AMENDMENT

Please enter the following amendments and remarks in the above-mentioned patent
application.

The Commissioner is authorized to charge any extensions of time as well as any
additional fees or credit any overcharges to Deposit Account No. 23-3030, but not to include any
payment of issue fees.

Amendments to the Claims begin on page 2 of this paper.

Remarks/Arguments begin on page 10 of this paper.
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Amendments to the Claims
This listing of claims will replace all prior versions, and listings, of claims in the
application:
Listing of Claims:
1. (Currently Amended) A method of improving the performance of a wireless
networking device, comprising the steps of
connecting an application interface to a processing interface, the application
interface being associated with a first application, the first application providing, when the
wireless networking device is being used, a first data stream and having a first wireless
bandwidth requirement;
connecting first and second actual MAC interfaces to the processing interface;
connecting first and second actual PHY interfaces respectively to the first and
second actual MAC interfaces;
respectively associating first and second wireless transceivers with the first and
second actual PHY interfaces, wherein each of the first and second wireless transceivers is
suitable for use in a wireless local area network, and the first and second wireless transceivers,
respectively, (i) have a first and second bandwidth availability up to first and second actual
bandwidths, and (ii) are adapted to emit radio waves in first and second different bands of
frequencies;
forming in the processing interface (i) at least one virtual MAC interface and (i)
first and second virtual PHY interfaces that, during operation of the wireless networking device,
feed information regarding the bandwidth availabilities of the first and second wireless
transceivers back to the at least one virtual MAC interface;
wherein the processing interface is configured to, when the wireless networking
device is being used, and in a manner transparent to any layer of the wireless networking device
above the processing interface,

(a) request or create (i) a first association between a recipient and the first
actual MAC and PHY interfaces and (ii) a second association between the recipient and the
second actual MAC and PHY interfaces,

(b) respectively identify at least first and second portions of the first and
seeond actual bandwidth[[s]] of the first and second wireless transceiver[[s]], and
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(c) evaluate the data transmission characteristics of the first and second

identified actual bandwidth portions;

wherein the processing interface is configured to, when the wireless networking
device is being used, and in a manner transparent to any layer of the wireless networking device
above the processing interface, if only one of the first and second actual bandwidth portions is
available for communication, use the first wireless transceiver having-thatonly-one-bandwidth
pertien to transmit the first data stream to the recipient, without requiring the disassociation of
the recipient from either or both of the first and second actual MAC and PHY interfaces, using a
subset of frequencies corresponding to the only one of the first and second bandwidth portions to
thereby at least partially satisfy the first wireless bandwidth requirement of the first application;

wherein the processing interface is configured to, when the wireless networking
device is being used, and in a manner transparent to any layer of the wireless networking device

above the processing interface, if both of the first and second actual bandwidth portions are

available for communication, use the first wireless transceiver having-an-avatable bandwidth
pertion-with-superior-datatransfer charaecteristies to transmit the first data stream to the recipient,

without requiring the disassociation of the recipient from either or both of the first and second
actual MAC and PHY interfaces, using a subset of frequencies corresponding to the first and
second available bandwidth portiong of the first wireless transceiver with-superiordata-transfer
characteristies to thereby at least partially satisfy the first wireless bandwidth requirement of the

first application; and
wherein the wireless networking device’s utilization of the first or second

available bandwidth portions of the first wireless transceiver do[[es]] not prevent any the

wireless networking device from utilizing a range of frequencies corresponding to the remaining
portion of the bandwidth availabilities of the first and-second wireless transceiver|[[s]] for data
transmission or reception purposes at the same time that the first or second bandwidth portions

are being used for data transmission purposes.

2. (Original) The method of claim 1, wherein the wireless networking device comprises a

wireless access point.

3. (Cancelled).
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4. (Original) The method of claim 1, wherein the wireless networking device comprises a

telephone.

5-6. (Cancelled).

7. (Currently Amended) The method of claim 61, wherein atleast-ene-of the first and
second frequency bands are [[is]] specified in at least one member of the family of IEEE 802.11

standards that was in existence as of October 30, 2013.

8. (Original) The method of claim 1, wherein the at least one virtual MAC interface

includes a decision block.

9. (Original) The method of claim 1, wherein the at least one virtual MAC interface

includes a processing block.

10. (Original) The method of claim 1, wherein the at least one virtual MAC interface

includes an ultra-streaming block.

11. (Original) The method of claim 1, wherein the first virtual PHY interface includes an
RF block.

12. (Original) The method of claim 1, wherein the second virtual PHY interface includes

an RF block.

13. (Original) The method of claim 1, wherein the processing interface comprises

multiple virtual MAC interfaces.

14. (Original) The method of claim 1, wherein the processing interface includes a

bandwidth allocator.
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15. (Currently Amended) The method of claim 1, wherein the first identified actual

bandwidth portion comprises a single portion.

16. (Currently Amended) The method of claim 1, wherein the first identified actual

bandwidth portion is contiguous.

17. (Currently Amended) The method of claim 1, wherein the second identified actual

bandwidth portion comprises a single portion.

18. (Currently Amended) The method of claim 1, wherein the second identified actual

bandwidth portion is contiguous.

19. (Original) The method of claim 1, wherein the first virtual PHY layer is not

contiguous with the at least one virtual MAC interface.

20. (Original) The method of claim 1, wherein the second virtual PHY layer is not

contiguous with the at least one virtual MAC interface.

21-33. (Cancelled).

34. (New) The method of claim 1,

wherein the processing interface is configured to, when the wireless networking
device is being used, and in a manner transparent to any layer of the wireless networking device
above the processing interface, (a) identify at least one first portion of the second actual
bandwidth of the second wireless transceiver and (b) evaluate the data transfer characteristics of
the identified first bandwidth portion of the second wireless transceiver;

wherein the processing interface is configured to, when the wireless networking
device is being used, and in a manner transparent to any layer of the wireless networking device
above the processing interface, if neither of the first and second bandwidth portions of the first
wireless transceiver are available for communication and if the identified first bandwidth portion

of the second wireless transceiver is available for communication, use the second wireless
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transceiver to transmit the first data stream to the recipient, without requiring the disassociation
of the recipient from either or both of the first and second actual MAC and PHY interfaces, using
a subset of frequencies corresponding to the identified first actual bandwidth portion of the
second wireless transceiver to thereby at least partially satisfy the first wireless bandwidth
requirement of the first application; and

wherein the wireless networking device’s utilization of the first identified actual
bandwidth portion of the second wireless transceiver does not prevent any wireless networking
device from utilizing a range of frequencies corresponding to the remaining portion of the
bandwidth availabilities of the second wireless transceiver for data transmission or reception

purposes.

35. (New) The method of claim 34, wherein the processing interface is configured to,
when the wireless networking device is being used, and in a manner transparent to any layer of
the wireless networking device above the processing interface, if both of the first and second
identified actual bandwidth portions of the first wireless transceiver as well as the first identified
actual bandwidth portion of the second wireless transceiver are available for communication, and
if the first identified actual bandwidth portion of the second wireless transceiver has superior
data transfer characteristics as compared to the data transfer characteristics of at least the first
identified actual bandwidth portion of the first wireless transceiver, transmit the first data stream
to the recipient from the second wireless transceiver, without requiring the disassociation of the
recipient from either or both of the first and second actual MAC and PHY interfaces, using a
subset of frequencies corresponding to the first identified actual bandwidth portion of the second
wireless transceiver to thereby at least partially satisfy the first wireless bandwidth requirement

of the first application.

36. (New) The method of claim 35, wherein the data transfer characteristics of the first
and second actual bandwidth portions are representative of one or more environmental

conditions where the wireless networking device is used.

37. (New) The method of claim 35, wherein the processing interface is configured to,

when the wireless networking device is being used, and in a manner transparent to any layer of
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the wireless networking device above the processing interface, if at least the first identified
actual bandwidth portion of the first wireless transceiver as well as the first identified actual
bandwidth portion of the second wireless transceiver are available for communication, and if
their data transfer characteristics change during use to make the at least one first identified actual
bandwidth portion of the first wireless transceiver have superior data transfer characteristics as
compared to those of the first identified actual bandwidth portion of the second wireless
transceiver, transmit the first data stream to the recipient from the first wireless transceiver,
without requiring the disassociation of the recipient from either or both of the first and second
actual MAC and PHY interfaces, using a subset of frequencies corresponding to the first
identified actual bandwidth portion of the first wireless transceiver to thereby at least partially

satisfy the first wireless bandwidth requirement of the first application.

38. (New) The method of claim 37, wherein, if the first or second identified actual
bandwidth portions of the first wireless transceiver become unavailable during use of the
wireless networking device, the processing interface is configured to, as a result of the
unavailability and in a manner transparent to any layer of the wireless networking device above
the processing interface, identify at least one new portion of the bandwidth of the first or second
wireless transceiver that is available for communication and use that at least one new bandwidth
portion in place of the unavailable one of the first and second actual bandwidth portions of the

first wireless transceiver.

39. (New) The method of claim 38, wherein, if the first identified actual bandwidth
portion of the second wireless transceiver becomes unavailable during use of the wireless
networking device, the processing interface is configured to, as a result of the unavailability and
in a manner transparent to any layer of the wireless networking device above the processing
interface, identify at least one new portion of the bandwidth of the second wireless transceiver
that is available for communication and use that at least one new bandwidth portion in place of
the unavailable one of the first identified actual bandwidth portion of the second wireless

transceiver.
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40. (New) The method of claim 39, wherein, during use of the wireless networking
device, at least the first identified actual bandwidth portion of the first wireless transceiver is
aggregated with the identified first portion of the available bandwidth of the second wireless
transceiver to simultaneously transmit the first data stream to the first recipient from both of the

first and second wireless transceivers.

41. (New) The method of claim 40, wherein, during use of the wireless networking
device, wherein, during use of the wireless networking device, both of the first and second
identified actual bandwidth portions of the first wireless transceiver are aggregated with the
identified first portion of the available bandwidth of the second wireless transceiver to
simultaneously transmit the first data stream to the first recipient from both of the first and

second wireless transceivers.

42. (New) The method of claim 40, further comprising the steps of:

connecting a third actual MAC interface to the processing interface;

connecting a third actual PHY interface to the third actual MAC interface;

associating a third wireless transceiver with the third actual PHY interface,
wherein the third wireless transceiver (i) is suitable for use in a wireless local area network, (ii)
has a third bandwidth availability up to a third actual bandwidth, and (iii) is adapted to emit radio
waves in a third band of frequencies that is different from at least one of the first and second
frequency bands;

forming in the processing interface a third virtual PHY interface that, during
operation of the wireless networking device, feeds information regarding the bandwidth
availabilities of the third wireless transceiver back to the at least one virtual MAC interface; and

wherein the processing interface is configured to, when the wireless networking
device is being used, in a manner transparent to any layer of the wireless networking device
above the processing interface, request or create a third association between a first recipient and

the third actual MAC and PHY interfaces.

43. (New) The method of claim 42, wherein, during use of the wireless networking

device, at least the first identified actual bandwidth portion of the first wireless transceiver, the
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identified first portion of the available bandwidth of the second wireless transceiver and the
identified first actual bandwidth portion of the third wireless transceiver are aggregated together
to simultaneously transmit the first data stream to the first recipient from all three of the first,

second and third wireless transceivers.

44. (New) The method of claim 43, wherein, during use of the wireless networking
device, the first and second identified actual bandwidth portions of the first wireless transceiver,
the first identified actual bandwidth portion of the second wireless transceiver and the identified
first actual bandwidth portion of the third wireless transceiver are aggregated together to
simultaneously transmit the first data stream to the first recipient from all three of the first,

second and third wireless transceivers.

45. (New) The method of claim 42, wherein the processing interface is configured to,
when the wireless networking device is being used, in a manner transparent to any layer of the
wireless networking device above the processing interface, use the third wireless transceiver to
receive a data stream transmitted to the wireless networking device from the recipient at least
partially simultaneously with the transmission of the first data stream to the recipient using the

first and second wireless transceivers.

46. (New) The method of claim 45, wherein the transmission of the first data stream to
the recipient occurs simultaneously with reception of the data stream transmitted from the first

recipient.

SECOND PRELIMINARY AMENDMENT
Application No. 18/532,175; Group Art Unit Not Yet Known
#2168011 90of 12 Attorney Docket No. 020505-000009

Samsung Ex. 1004, Page 147 of 650



REMARKS

Please enter the amendments presented above.

Status of All of the Claims
Below is the status of the claims in this application.
1. Claim(s) pending: 1-2, 4, 7-20, 34-46.
2 Claim(s) canceled: 3, 5-6, 21-33.
3. Claims(s) amended: 1, 7, 15-18.
4 Claim(s) added: 34-46.
Claims withdrawn from consideration but not canceled: None.
Applicant notes that the present amendments include 30 total claims, in accordance with

the requirements of the Track One program.

Claim Support
It is believed that the above-identified new and amended claims are supported by the
application as originally filed including priority to two provisional applications that were filed on
October 30, 2013. See, for example, Figure 1 of the application as filed which is included in the
10/30/2013 provisional, Ser. No. 61/897,216. See also, for example, the priority charts that were
included in a response filed in application Ser. No. 17/468,509 on 8/8/2023.

Information Disclosure and Patentability

The amended claims presented herewith generally relate to a method of improving the
performance of a wireless networking device (e.g., an access point or a smartphone or a tablet)
that is provided with the ability to aggregate two portions of bandwidth (e.g., channels) of a
particular communication band when the device is manufactured. It is respectfully submitted
that the claims presented herein are patentable for at least the same reasons that the previously
pending claims are patentable stated in the last preliminary amendment and related cases. These
reasons include, for example, the inclusion of a processing interface having at least one virtual
MAC interface and a virtual PHY interface for each band providing feedback to the at least one

virtual MAC during operation about bandwidth availabilities for each band, as well as a
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requirement that all bandwidth allocation decisions be made in a manner transparent to the layers
above the MAC/PHY interfaces.

An IDS was recently filed to cite additional prior art that is believed to be cumulative of
prior art previously submitted and previously considered by the Examiner in related cases. For
example, the provisional application that resulted in U.S. Patent No. 9516540 was filed sixteen
days before the 10/20/2013 priority filings of the instant application. The ‘540 patent and its
provisional operate in a manner substantially similar to U.S. Patent No. 9560656 that already is
of record and was considered by the Examiner during prosecution of other related applications
which were allowed or have recently issued. A short analysis in support of this conclusion
follows.

Just like the ‘656 patent, the ‘540 patent and its provisional do not disclose, teach, or
suggest, for example, a virtual MAC layer and a virtual PHY layer for each band providing
feedback to the virtual MAC regarding bandwidth availabilities at each PHY layer. For this
reason, for example, and unlike the inventions claimed in the instant application, both the ‘540
patent, its provisional, and the ‘656 patent require that bandwidth allocation decisions be made at
a layer above the MAC/PHY layers. As a result of this, those decisions are not made in a
manner transparent to the layers above the MAC/PHY interfaces as required by the claims of the
instant application. The Examiner’s confirmation that the amended claims are patentable over
the additional art submitted herewith is respectfully requested.

The term “Upper MAC” is used in the newly cited art such as, for example, in Figures
5A-5B of the ‘540 patent. It should be noted that none of these “upper MACs” are a “virtual
MAC” as claimed herein. A person of ordinary skill in the art would understand that one reason
for this is that, for example, the claimed “virtual MAC” utilizes a virtual MAC address and
allows for bandwidth allocation decisions to be made in a manner transparent to the layers above
the MAC/PHY layers. On the other hand, the “upper MAC” in the ‘540 patent and the other
newly cited references is not capable of this as all the allocations decisions are made by upper
layers and, therefore, are not transparent to those upper layers as required by the pending claims.
Making bandwidth allocation decisions at higher layers necessarily introduces significant latency
and lowers throughput as compared to the inventions claimed in this application and its related

family of patents.
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Significantly, please note that the *540 patent utilizes the word “latency” only once at col.
12, line 24 to describe a requirement of “gaming devices.” The ‘540 patent does not discuss
“latency” or a decrease thereof in connection with utilizing the wireless communication methods
described therein. This is additional confirmation that the newly cited art and, especially the
‘540 patent, is, at worst, cumulative of the art the Examiner already considered.

It is respectfully submitted that no prior art reference of record, either taken alone or in
combination with any other reference(s) of record, renders the pending claims obvious. As such,
it is respectfully submitted that the pending claims are in condition for allowance.

As an additional matter, please note that amended claim 1 in the instant application, as
well as all of the related applications filed or issued in 2023, recite an application interface
“being associated with” one or more applications. It is understood that these claim elements
cover applications regardless of their installation source or history, and regardless of the device
on which such applications are run. For example, applications may be loaded onto a wireless
networking device when it is manufactured, as well as being added later by a user or process
such as, for example, firmware updates, interaction with an application store, downloadable

applications, or installation from media sources.

Conclusion
If after reviewing this amendment the Examiner feels that any issues remain which must
be resolved before the application can be passed to allowance, the Examiner is invited to contact
the undersigned representative to resolve such issues.

Respectfully submitted,

By /Blake R. Hartz, Reg. No. 73453/

Blake R. Hartz, Reg. No. 73453

Woodard, Emhardt, Henry, Reeves & Wagner, LLP
111 Monument Circle, Suite 3700

Indianapolis, Indiana 46204-5137

Telephone: (317) 634-3456 Fax: (317) 637-7561
Email: bhartz@uspatent.com
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APPLICATION AS FILED - PART |

] Application Size Fee (37 CFR 1.16(s))

(] FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR

1.16(j))

(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
() BASIC FEE N/A N/A N/A
(37 CFR 1.16(a), (b), or (c))
(L] sEARCH FEE
(37 CFR 1.16(K), (i), or (m)) N/A N/A N/A
D EXAMINATION FEE
(37 CFR 1.16(0), (p), or () N/A N/A N/A
TOTAL CLAIMS . *
(37 CFR 1.16(i)) minus 20 = x 340 -
INDEPENDENT CLAIMS "
(37 GFR 1.16(h) minus 3 = x $192 -
If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
Dg’;’g‘?%g\; SIZE FEE (37 for small entity) for each additional 50 sheets or
: fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
D MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()))
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(Column 1) (Column 2) (Column 3)
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REMAINING NUMBER
- 01/11/2024 | arren PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
Total x ; *x - —
E (57 GFA 11600 30 Minus 30 =0 x $40 - 0
Z | Independent * sk - _
HEJ BmeRHeh)) 1 Minus 3 =0 x $192 - 0
< ] Application Size Fee (37 CFR 1.16(s))
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16())
TOTAL ADD'L FEE 0
(Column 1) (Column 2) (Column 3)
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REMAINING NUMBER
AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application No.: 18/532,175
Confirmation No.: 1075

First-Named Inventor:  Sai C. Manapragada

Filing Date: December 7, 2023

Group Art Unit: Not Yet Known

Examiner: Not Yet Known

Attorney Docket No.:  020505-000009

Title: METHOD AND APPARATUS FOR PROCESSING BANDWIDTH

INTENSIVE DATA STREAMS USING VIRTUAL MEDIA ACCESS
CONTROL AND PHYSICAL LAYERS

INFORMATION DISCLOSURE STATEMENT TRANSMITTAL

1. List of All Patents, Publications, U.S. Applications, or Other Information

Pursuant to the provisions of 37 C.FR. §§ 1.56, 1.97, and 1.98, applicant requests
consideration of the references listed on the attached PTO/SB/08 form(s) [commonly
referred to as a PTO-1449 form] and/or the additional information identified below.

2. Enclosed Legible Copies

2a.  Alegible copy of each foreign patent document and publication listed on the
PTO/SB/08 form is enclosed:

[0 i except, pursuant to MPEP 609.02, a copy is not provided for each reference
previously cited by or submitted to the Patent Office in prior US Patent
Application No(s). , filed from which the present
application claims priority under 35 U.S.C. § 120.

[0 ii. except, a copy is not provided for each cumulative reference and enclosed
reference identified below:

] 2b. A copy of the specification and drawings for each cited unpublished U.S.
application.

L1 2c. A copy of a Search Report or Written Opinion from a foreign patent office is also
enclosed.

IDS/REFERENCES. Transmittal Letter
US Application No. 18/532,175; Group Art Unit Not Yet Known
#2167863 Page 1 of 4 Attorney Docket No. 020505-000009
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3.

2d. Consideration of the enclosed additional and/or below discussed information is
requested.

Concise Explanation of Relevance for Non-English Language Information

For each non-English language reference listed on the attached PTO/SB/08 form(s), reference is
made to:

X

O

3a. an English language translation submitted herewith,

3b. aforeign patent office Search Report (in the English language) submitted herewith,

3c. an English language translation of a foreign patent office Search Report submitted
herewith,

3d. the concise explanation contained in the present application at page(s)

>

3e. the concise explanation set forth in the attached English language abstract,

3f.  acopy of a related patent publication (in the English language) cited herewith,

Corresponding English Language
Foreign Patent Document Patent Document

3g. the following concise explanation:

Time for Filing

4a. This Information Disclosure Statement is submitted:

X i
X i
O il

for U.S. national applications or national stage PCT applications (not including
CPAs and RCEs), within three months of filing or entry into national stage;

for U.S. national applications, national stage PCT applications, CPAs, or RCEs
before the first Office Action on the merits;
and/or

before the mailing of an Office Action on the merits after the filing of a Request
for Continued Examination (RCE) under § 1.114,

and thus no certification and/or fee is required.

IDS/REFERENCES. Transmittal Letter
US Application No. 18/532,175; Group Art Unit Not Yet Known
#2167863

Page 2 of 4 Attorney Docket No. 020505-000009

Samsung Ex. 1004, Page 153 of 650



This information Disclosure Statement is submitted after three months from the
filing date and after the first Office Action on the merits but prior to the mailing date
of a final Office Action or Notice of Allowance, and thus:

i.  the statement specified in 37 C.F.R. § 1.97(e) is provided below, or

ii. the fee set forthin 37 CF.R. § 1.17(p) is enclosed.

This Information Disclosure Statement is submitted after the mailing date of a final

Office Action or Notice of Allowance and prior to payment of the issue fee, and
thus:

i. the statement specified in 37 C.F.R. § 1.97(e) is provided below and the fee set
forth in 37 C.F.R. § 1.17(p) is enclosed, or

ii. aRequest for Continued Examination (RCE) and fee of 37 C.F.R. § 1.17(¢) has
been filed.

This Information Disclosure Statement is submitted after payment of the issue fee,
and thus:

i. aPetition to Withdraw from Issue pursuant to 37 C.F.R. § 1.313(c)(2) has been
filed, and

ii. aRequest for Continued Examination (RCE) and fee of 37 C.F.R. § 1.17(¢) has
been filed.

5. Certification- Statement Under 37 C.F.R. 1.97(¢e)

O Sa.

It is hereby certified that each item of information contained in this Information
Disclosure Statement was first cited in any communication from a foreign patent
office in a counterpart foreign application not more than three months prior to the
filing of this Information Disclosure Statement.

It is hereby certified that no item of information contained in this Information
Disclosure Statement was cited in a communication from a foreign patent office in a
counterpart foreign application and, to my knowledge after making reasonable
inquiry, no item of information contained in this Information Disclosure Statement
was known to any individual designated in § 1.56(c) more than three months prior to
the filing of this Information Disclosure Statement.

The filing of this Information Disclosure Statement shall not be construed as an

admission that the information cited is, or is considered to be, material to patentability as defined

IDS/REFERENCES. Transmittal Letter
US Application No. 18/532,175; Group Art Unit Not Yet Known

#2167863
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Samsung Ex. 1004, Page 154 of 650



in § 1.56(b). It is believed that no additional fees are required. Should any other fee be required,
however, please charge such fee to Deposit Account No. 23-3030, but not to include any

payment of issue fees.

Respectfully submitted,

By _/Blake R. Hartz, Reg. No. 73453/
Blake R. Hartz, Reg. No. 73453
Woodard, Emhardt, Henry, Reeves & Wagner, LLP
111 Monument Circle, Suite 3700
Indianapolis, Indiana 46204-5137
Telephone: (317) 634-3456 Fax: (317) 637-7561
Email: bhartz@uspatent.com

IDS/REFERENCES. Transmittal Letter
US Application No. 18/532,175; Group Art Unit Not Yet Known
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«» UK Patent Application ..GB ,2516132

(13)A

(43)Date of A Publication 14.01.2015

(21) Application No: 1402416.0
(22) Date of Filing: 12.02.2014
(30) Priority Data:

(31) 1302414 (32) 12.02.2013 (33) GB

(71) Applicant(s):
Sepura plc
(Incorporated in the United Kingdom)
Radio House, St Andrews Road, CAMBRIDGE,
CB4 1GR, United Kingdom

(72) Inventor(s):
Peter Stephens
Paul Nodar

(74) Agent and/or Address for Service:
Dehns
St. Bride's House, 10 Salisbury Square, LONDON,
ECA4Y 8JD, United Kingdom

(61) INT CL:
HO04W 84/08 (2009.01)
HO4L 27/26 (2006.01)

HO4L 5/00 (2006.01)

(56) Documents Cited:
GB 2510718 A1 WO 2014/125265 A1
MEHD1 NOURI et al): TEDS: A high speed digital
mobile communication air interface for professional
users. IEEE Vehicular Technology Magazine IEEE, US
vol. 1, no.4 1 December 2006.
ETSI TS 100 392-2 v3.6.1 (2013-05). Terrestrial
Trunked Radio (TETRA); Voice plus data (V+D); Part
2: Air Interface (Al) Section 6.2 and page 73

(58) Field of Search:
INT CL H04B, HO4L, HO4W
Other: WPI EPODOC TXTE

(54) Title of the Invention: Mobile communications system

Abstract Title: Providing a higher capacity communications system that can operate in narrower bands than

existing TETRA systems

(57) A modulation scheme for use in a digital mobile radio communications system. The modulation scheme uses a four
slot time-division multiple access scheme with 12.5 kHz channels. Each 12.5 kHz channel contains plural sub-
carriers and each sub-carrier is modulated with a modulation scheme that encodes at least 4 bits per symbol. The
modulation scheme can be used in a standalone mobile radio communications system, or in a hybrid mobile radio
communications system that also uses standard TETRA modulation schemes. The invention can be used to
provide a narrow band digital mobile radio communications system operating in 12.5 kHz channels that has a high

degree of compatibility with existing TETRA systems.

1 TETRAframe
B 56.7ms -
1 time slot
. 14.17ms -
Slot 1 Slot 2 Slot 3 Siot 4
TETRA1 Symbols mwy e 125%]
TETRAZ + NB-PMR Symbois |1 3] - 34

iim—g

vV ¢€191G¢ 89

At least one drawing originally filed was informal and the print reproduced here is taken from a later filed formal copy.
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Mobile Communications System

The present invention relates to mobile communications systems, and in
particular to digital mobile radio communications systems, such as the TETRA
(TErrestrial TRunked RAdio) system.

Mobile radio communications systems typically use predefined frequency
channels to carry signalling and traffic. The arrangement of the frequency
channels, for example the frequency bandwidth of each channel, is usually
specified in the telecommunications Standard with which the communications
system complies, and all signalling and traffic transmitted in the system must be
arranged in accordance with the defined frequency channel arrangement.

The way that the radio spectrum is allowed to be divided into frequency
channels will also normally be specified by the relevant regulatory authorities. 