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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 displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)
Applicant/Patent Owner: XiFi Networks R&D inc.

Application No./Patent No.: 17/468,509 Filed/lssue Date: September 7, 2021,
SYSTEM AND METHOD FOR EXTENDING RANGE AND COVERAGE OF BANDWIDTH INTENSIVE WIRELESS DATA STREANS
Titled:

XiFi Networks R&D Inc. a corporation

{Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.)
states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below):
1. The assignee of the entire right, title, and interest.

2. ]:] An assignee of less than the entire right, title, and interest (check applicable box}:

!__l The extent (by percentage) of its ownership interest is %. Additional Statement(s) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest.

D There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

3. D The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

4, D The recipient, via a court proceeding or the like {e.g., bankruptcy, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above {not option 4) is evidenced by either (choose one of options A or B below):

A An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel 064462 Frame 0164 , or for which a copy
thereof is attached.

B. D A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1. From: To:

The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
2. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

[Page 1 of 2]
This collection of information is required by 37 CFR 3.73(b). 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 1.11 and 1.14. This collection is estimated to take 12 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, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2. 020505-000005
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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.

STATEMENT UNDER 37 CFR 3.73(c)

3. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
4. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.
5. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.
6. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

l:] Additional documents in the chain of title are listed on a supplemental sheet(s).

As required by 37 CFR 3.73(c)(1)(i), the documentary evidence of the chain of title from the original owner to the
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

/Blake R. Hartz, Reg. No. 73453/ August 8, 2023
Signature Date
Blake R. Hartz 73453
Printed or Typed Name Title or Registration Number
[Page 2 of 2]
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UNITED STATES .0 Box 1450
m PATENT AND TRADEMARK OFFICE AN, Y et oy

ELECTRONIC PAYMENT RECEIPT

APPLICATION # RECEIPT DATE /TIME ATTORNEY KET #

DOCKET
17/468,509 08/08/2023 12:27:51 PMET PSYC.P102C2

Title of Invention

SYSTEM AND METHOD FOR EXTENDING RANGE AND COVERAGE OF BANDWIDTH INTENSIVE
WIRELESS DATA STREAMS

Application Information

APPLICATION TYPE  Utility - Nonprovisional Application PATENT #
under 35 USC 111(a)
CONFIRMATION # 3839 FILED BY W.PatMoore
PATENT CENTER # 62578228 AUTHORIZED BY Blake Hartz
CUSTOMER # 122222 FILING DATE 09/07/2021
CORRESPONDENCE - FIRST NAMED SaiC. Manapragada
ADDRESS INVENTOR
Payment Information
PAYMENT METHOD PAYMENT TRANSACTION ID PAYMENT AUTHORIZED BY
CARD /1649 E202388C29578781 W. Pat Moore
FEE CODE DESCRIPTION ITEM PRICE($) QUANTITY ITEM TOTAL($)
2253 EXTENSION FOR RESPONSE 592.00 1 592.00

WITHIN THIRD MONTH -

2806 SUBMISSION OF AN INFORMATION 104.00 1 104.00
DISCLOSURE STATEMENT

2814 STATUTORY DISCLAIMER, 170.00 3 510.00
INCLUDING TERMINAL DISCLAIMER

TOTAL $1,206.00
AMOUNT:

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

New Applications Under 35 U.5.C. 111

If a new application is being filed and the application includes the necessary components for filing date (see 37 CFR 1.53(b)-(d)
and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this Acknowledgement
Receipt will establish the filing date of the application

National Stage of an international Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 U.S.C.
371 and other applicable requirements a Form PCT/DO/E0/903 indicating acceptance of the application as a national stage
submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for an
international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number and of the
International Filing Date (Form PCT/R0O/105) will be issued in due course, subject to prescriptions concerning national security,
and the date shown on this Acknowledgement Receipt will establish the international filing date of the application.
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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 displays a valid OMB control number.

TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING Docket Number (Optional)
REJECTION OVER A “PRIOR” PATENT 020505-000005
In re Application of: Sai C. Manapragada
Application No.: 17/468,509
Filed: September 7, 2021
For: SYSTEM AND METHOD FOR EXTENDING RANGE AND COVERAGE OF BANDWIDTH INTENSIVE WIRELESS DATA STREAMS
The applicant, XiFi Networks R&D Inc. , owner of 100 percent interest in the instant application hereby
disctaims, except as provided below, the terminal part of the statutory term of any patent granted on the instant application which would extend
beyond the expiration date of the fulf statutory term of prior patent No. 10,034,179 as the term of said prior patent is presently

shortened by any terminal disclaimer. The applicant hereby agrees that any patent so granted on the instant application shall be enforceable
only for and during such period that it and the prior patent are commonly owned. This agreement runs with any patent granted on the instant
application and is binding upon the grantee, its successors or assigns.

tn making the above disclaimer, the applicant does not disclaim the terminat part of the term of any patent granted on the instant application
that would extend to the expiration date of the full statutory term of the prior patent, “as the term of said prior patent is presently shortened by
any terminat disclaimer,” in the event that said prior patent later:

expires for faifure to pay a maintenance fee;

is held unenforceable;

is found invalid by a court of competent jurisdiction;

is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321;

has all claims canceled by a reexamination certificate;

is reissued; or

is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminat disclaimer.

Check either box 1 or 2 below, if appropriate.

1. D The undersigned is the applicant. If the applicant is an assignee, the undersigned is authorized to act on behalf of the assignee.

| hereby acknowledge that any wiliful false statements made are punishable under 18 U.S.C. 1001 by fine or imprisonment of not more
than five (5) years, or both.

2. The undersigned is an attorney or agent of record. Reg. No. 73453
/Blake R. Hartz, Reg. No. 73453/ August 8, 2023
Signature Date
Blake R. Hartz

Typed or printed name

Attorney of Record 317-713-4970
Title Telephone Number

Terminal disclaimer fee upder 37 CFR 1.20(d) included.

WARNING: Information on this form may become public. Credit card information should not
be included on this form. Provide credit card information and authorization on PT0O-2038.

This collection of information is required by 37 CFR 1.321. 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 1.11 and 1.14. This collection is estimated to take 12 minutes to c omplete,
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 bu rden, 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: 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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-IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application No.: 17/468,509

Confirmation No.: 3839

First-Named Inventor: ~ Manapragada, Sai C.

Filing Date: September 7, 2021

Group Art Unit: 2412

Examiner: Khawar, Saad

Attorney Docket No.: 020505-000005

Title: SYSTEM AND METHOD FOR EXTENDING RANGE AND
COVERAGE OF BANDWIDTH INTENSIVE WIRELESS DATA
STREAMS

RESPONSE TO NON-FINAL OFFICE ACTION

In response to the Office Action dated February 8, 2023, please enter the following
amendments and remarks in the above-mentioned patent application.

A request for a three-month extension of time along with the requisite fee have been
enclosed with this Response.
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METHOD AND APPARATUS FOR PROCESSING BANDWIDTH INTENSIVE DATA
STREAMS USING VIRTUAL MEDIA ACCESS CONTROL AND PHYSICAL LAYERS

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This patent application claims the benefit of U.S. Patent Application S/N
16/039,660, filed July 19, 2018, titled “System and Method For Extending Range and Coverage
of Bandwidth Intensive Wireless Data Streams”, which claims the benefit of U.S. Patent
Application S/N 14/526,799, filed October 29, 2014, titled “System and Method For Extending
Range and Coverage of Bandwidth Intensive Wireless Data Streams”, now U.S. Patent No.
10,034,179, which claims the benefit of U.S. Provisional Patent Application S/N 61/897,219,
filed October 30, 2013, and U.S. Provisional Patent Application S/N 61/897,216, filed October

30, 2013, all of which are incorporated by reference herein in their entirety.
TECHNICAL FIELD

[0002] The disclosure herein relates to wireless networks, and more specifically to high-

bandwidth wireless networks for distributing multi-media content.
BACKGROUND

[0003] Wireless networks may take many forms, depending on the application. Various
WiFi standards exist where users within range of a “hotspot” may establish a wireless link to
access a given network. A given hotspot, or wireless access point, typically has a limited range
and coverage area. WiFi and cellular technologies rely on very different wireless radios and data
protocols in transferring data over the network.

[0004] With the proliferation of multi-media content over wireless networks comes an
insatiable demand for more bandwidth over the networks. Conventional wireless networking
architectures fail to provide adequate resources to efficiently provide optimum range and
coverage for wireless network users, and fail to take full advantage of the resources available to

satisty the desire for more bandwidth.
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BRIEF DESCRIPTION OF THE DRAWINGS

[06005] Embodiments of the disclosure are illustrated by way of example, and not by way of
limitation, in the figures of the accompanying drawings and in which like reference numerals
refer to similar elements and in which:

[0006] FIG. 1 illustrates one embodiment of a virtualization mode and an actual mode for
processing wireless signals.

[0007] FIG. 2 illustrates a flowchart of steps employed in one embodiment of a method of
operation of the system of FIG. 1.

[0008] FIG. 3 illustrates how a virtual MAC and virtual PHY are coordinated to manage
actual MAC and PHY layers.

[0009] FIG. 4 illustrates how the system of FI1G. 2 manages signal processing by
determining which resources are available.

[0010] FIGs. 5A and 5B illustrate alternative ways to manage one embodiment of a
variable-duplex link.

[0011] FIG. 6 illustrates one embodiment of a variable duplex link that is configurable to
manage transmit and receive process cycles, including preset process cycle configurations of
different types.

[0012] FIG. 7 illustrates one embodiment of a system for wirelessly extending range of a
wireless network linearly from one access point to another.

[0013] FIG. 8 illustrates a wireless management system that utilizes a virtual MAC and
virtual PHY to wirelessly and adaptively manage and control multiple radios in a given wireless
access point.

[0014] FIG. 9 illustrates a flowchart of steps for one embodiment of a method of wirelessly
accessing a wireless network, consistent with the systems shown in FIGs. 1 and 2.

[6015] FIG. 10A — 10C illustrate embodiments of a system for wirelessly extending range
of a wireless network radially from one access point to other access points.

[0016] FIG. 11 illustrates one embodiment of multiple wireless management systems that

cooperate to allocate transceiver resources between users.

Samsung Ex. 1004, Page 627 of 759



Ser. No. 17/468,509 SUBSTITUTE SPECIFICATION (Clean Version)

DETAILED DESCRIPTION

[06017] Embodiments of wireless networking systems, wireless transceivers and
associated methods are disclosed herein. In one embodiment, a wireless networking system is
disclosed. The wireless networking system includes an application layer associated with one or
more applications having a wireless bandwidth requirement. A first wireless transceiver resource
associated with an actual MAC layer and PHY layer is employed. The first wireless transceiver
resource has a first bandwidth availability up to a first actual bandwidth. A second wireless
transceiver resource associated with the actual MAC layer and the PHY layer is employed. The
second wireless transceiver resource has a second bandwidth availability up to a second actual
bandwidth. A processing layer evaluates the wireless bandwidth requirement and the first and
second bandwidth availabilities of the wireless transceiver resources. The processing layer
includes a bandwidth allocator to allocate at least a portion of each of the first and second actual
bandwidths to virtual MAC and virtual PHY layers, and to satisty the application layer wireless
bandwidth requirement.

[0018] In a further embodiment, a method of a method of operating a wireless transceiver
system is disclosed. The wireless transceiver system includes an application layer, actual MAC
and PHY layers, and a processing layer between the actual MAC and PHY layers. The method
mcludes evaluating, with processing logic, application bandwidth requirements of applications
associated with the applications layer. A virtual MAC layer and a virtual PHY layer are defined
between the processing layer and the actual MAC and PHY layers. A bandwidth allocator
allocates multiple wireless transceiver resources in the actual MAC and PHY layer to be
controlled by the virtual MAC and PHY layer to satisty the application bandwidth requirements.
A stream of processed data is transferred via a wireless link with the allocated wireless
transceiver resources.

[6019] In yet another embodiment, a wireless transceiver for coupling to a wireless duplex
link is disclosed. The wireless transceiver includes programmable storage, a transmitter and a
receiver. The transmitter couples to the programmable storage and transmits data along a
wireless link during a first portion of a programmed data transfer cycle. The receiver couples to

the programmable storage and receives data from the wireless link during a second portion of the
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programmed data transfer cycle. The wireless link exhibits an asymmetrie transmit/receive
profile based on information stored in the programmable storage.

[0020] Referring to Figure 1, one embodiment of a wireless networking system, generally
designated 100, is shown in an abstract “layer” context. Generally speaking, the system may
mvolve a WiF1 network, a mobile wireless network, or a combination of the two. The network
includes an application layer “APP”, at 102, with one or more data-intensive software
applications “APP A” — “APP D.” The individual applications, for example, may have different
peak bandwidth requirements in terms of data transfer rates. Thus, for instance, application APP
A may have a peak bandwidth requirement of 450 Megabits per second (Mbps), while
application APP D may have a peak bandwidth requirement of 750 Mbps.

[0021] Further referring to Figure 1, the application layer 102 cooperates with a process
layer, at 104. The process layer includes a decision block 106 that interfaces with a processing
block 108. The decision block determines the size and type of data stream being received, and
the type of processing necessary to put the stream in a format where it is capable of being
transmitted. The processing block processes the data stream as determined by the decision block,
and couples to an ultra-streaming block 110. The ultra-streaming block manages the processing
of signal streams or sub-streams given the available resources (memory, processing speed,
number of available radios, etc.), and packetizes sufficiently processed streams or sub-streams.
The ultra-streaming block feeds data to and from an RF block 112. While not explicitly shown in
FIG. 1, the ultra-streaming block carries out a monitoring function, more fully described below,
that feeds back wireless resource availability to the decision block 106. Various ways for
determining availability of resources include common memory, host interfaces, common threads,
and/or queues or other data structures.

[0022] The decision block 106, processing block 108 and ultra-streaming block 110
together form a virtual MAC layer 111. The RF block 112 forms a virtual PHY layer. As more
fully described below, the virtual MAC and PHY layers enable simultaneous allocation of
multiple PHY resources for different signal types associated with different applications. As a
result, the wireless networking system 100 exhibits significant performance improvements and
efficiency advantages.

[0023] With continued reference to FIG. 1, the wireless networking system 100 includes an

actual media access control (MAC) layer, at 114, and an actual physical (PHY) layer, at 116. The
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actual MAC layer 114 generally includes software resources capable of controlling one or more
transceiver resources 118 that are at the actual PHY layer, such as various radios and receivers.
The actual PHY layer 116 may include multiple transceiver resources corresponding to multiple
radios, each with an actual data transfer capability, or bandwidth.

[0024] The actual PHY layer transceivers may transmit and receive data consistent with a
variety of signal protocols, such as High Definition Multimedia Interface (HDMI) consistent
with the IEEE 802.11 Standard, Multiple-In Multiple-Out (MIMO), standard Wi-Fi physical
control layer (PHY) and Media Access Control (MAC) layer, and existing IP protocols.
Additionally, extremely high bandwidth applications such as Voice Over IP (VOIP), streaming
audio and video content, multicast applications, convergent and ad-hoc network environment
may employ signal protocols consistent with the wireless network system described herein.
Additionally, the wireless networking system may be employed and/or embedded into a variety
of electronic devices, including wireless access points, base stations, handhelds, tablets,
computers, telephones, televisions, DVD players, BluRay players, media players, storage
devices, or any such devices that use wireless networks to send and receive data including stand-
alone add-on devices such as “dongles” that serve as wireless interfaces between devices.
[0025] In operation, and referring to FIG. 2, the wireless networking system generally
determines an overall wireless bandwidth demand or requirement from one or more applications
associated with the application layer 102, at 202. FIG. 1 illustrates one example, with
Application A demanding a peak bandwidth of 450 Mbps, and Application D requiring a peak
bandwidth of 740 Mbps. At 204, the process layer 104 determines available resources in the
actual MAC and PHY layers 114 and 116, and allocates the available resources to satisfy the
bandwidth demands, at 206.

[0026] Using the same example shown in FIG. 1, and assuming that all of the PHY
transcetvers are available, each PHY transceiver 118 is capable of providing a transmit/receive
bandwidth of 300 Mbps. Grouping the entire bandwidth of one transceiver with half the
bandwidth of a second satisfies the bandwidth demand for Application A. In a similar manner,
allocating the bandwidths of two transceivers, and half the bandwidth of a third transceiver
satisfies the bandwidth demand for Application D. The allocating is managed by defining the
virtual MAC/PHY layers 111 and 112 with the allocated resources, at 208.
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[0027] Figure 3 illustrates how, in one embodiment, elements associated with the process
layer 104 can define a virtual MAC management layer 302 and a virtual PHY layer 304 to enable
the sharing of multiple transceiver resources in a way sufficient to satisfy the bandwidth
requirements of multiple applications running simultaneously. The virtaal MAC and PHY layers
manage signals from one or more applications before sending the signals to the actual MAC and
PHY layers. The virtual MAC management layer 302 may include the decision block 106, the
processing block 108 and the ultra-streaming block 110. The virtual PHY layer 304 may include
the RF block 112, shown as multiple RF blocks to denote the virtual use of two sets of allocated
transceiver resources. For one embodiment, the RF block(s) communicate directly with the ultra-
streaming block about actual resource availability, and the ultra-streaming block sends the
information back to the decision block in the virtual MAC layer. Alternatively, the virtual PHY
RF block may directly communicate with the virtual MAC decision block and/or the processing
block.

[0028] Referring now to FIG. 4, defining the virtual MAC and PHY layers 302 and 304
involves an evaluation of available transceiver resources to meet peak bandwidth demands of
applications running in the application layer. One or more applications, such as “Application A”
and “Application B”, may be initially supported with transceiver resources “Device 17 and
“Device 2” through an initialization or training process at startap. The virtual MAC 302
interfaces with the virtual PHY 304 to determine device availability. This further involves a
determination at the PHY layer as to the actual availability of the initially assigned transceiver
resources. Should a given resource be unavailable, such as through insutficient bandwidth or
having an existing assignment, a replacement resource may be identified and assigned.
Availability monitoring may be carried out at initialization, as described above, or through
periodic or continuous updating based on environmental conditions or through random on
demand programming. Adaptively managing the actual resources provides efficient utilization of
resources and power.

[0029] For one embodiment, the virtual MAC 302 and virtual PHY 304 may be employed
to control respective transmit and receive times (also referred to as an RF cycle) for a transceiver
coupled to a variable duplex wireless link. FIG. 5A illustrates a way of ensuring an RF cycle that
has a transmit time equal to a receive time, such that a first amount of data is transmitted along a

given link that is equal to a second amount of data that is received along the link. A physical
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resource PHY 502, such as a wireless transceiver, is shown coupled to a transmit buffer 504 and
a receive buffer 506. By providing transmit buffer storage that is equal to the receive buffer
storage, the amount of data transmitted during both portions of the cycle is equal (since the
transceiver generally transmits and receives the entire contents of a given buffer before switching
to the next portion of the cycle).

[0030] While equal transmit and receive portions of the RF cycle may be beneficial in
some circumstances, allocating different PHY resources for different applications, as described
above, may benefit from asymmetric wireless links, where the transmit or receive times may be
different to optimize wireless data traffic. FIG. 5B illustrates one embodiment of a variable
duplex link that includes a transmit buffer 504 that is larger than a receive buffer 506. A
programmable register 508 provides a way to specify the storage capacities of each of the
buffers, thus enabling control of the respective transmit and receive time. In another
embodiment, the programmable register may include storage to specify precise transmit and
receive times for the RF cycle in addition to, or instead of varying the buffer sizes. For some
embodiments, sub-programmable mask intervals may be programmed which disable a given
transmitter or receiver during the pre-programmed transmit or receive time.

[0031] FIG. 6 illustrates one embodiment of the wireless networking system, described
above, utilizing the variable duplex link to optimize uplink (transmit) and downlink (receive)
data transfer efficiency for a given application. As shown in FIG. 6, a decision block 602
associated with a virtual MAC 604 detects application types, APP A and APP B, for which a
preset transmit/receive cycle ratio has been assigned. A processing block 606 processes the
substream signals together with the preset cycle ratio information. A virtual PHY 608, configures
available devices to the preset cycle ratio in terms of either configuring transmit and receive
buffer sizes, and/or configuring actual transmit and receive cycle times.

[0032] The virtual MAC and PHY layers 604 and 608 may also be used to reconfigure, or
update, the RF cycle times of the link periodically or continuously. Additionally, random on-
demand programming may be employed to reconfigure the link. By monitoring parameters
associated with the link, a predictive model of optimal link operation may be adaptively
generated, resulting in enhanced link operability.

[0033] Those skilled in the art will appreciate that the embodiments described above

enable wireless networking systems to operate at higher levels of performance and with better
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cfficiencies. By employing a virtual MAC and virtual PHY between an application layer and an
actual MAC and PHY layer, wireless transceiver resources may be allocated more efficiently to
handle various data bandwidth requirements from different applications. Additionally, by
selectively employing a variable duplex link, data transfers may be further optimized through
finer control of link transmit and receive times.

[0034] When received within a computer system via one or more computer-readable
media, such data and/or instruction-based expressions of the above described circuits may be
processed by a processing entity (e.g., one or more processors) within the computer system in
conjunction with execution of one or more other computer programs including, without
limitation, net-list generation programs, place and route programs and the like, to generate a
representation or image of a physical manifestation of such circuits. Such representation or
image may thereafter be used in device fabrication, for example, by enabling generation of one
or more masks that are used to form various components of the circuits in a device fabrication
process.

[0035] Futher embodiments of wireless networking systems, wireless transceivers and
associated methods are disclosed herein. In one embodiment, a wireless networking system is
disclosed. The system includes a first wireless access point having a first coverage area. The first
wireless access point includes a first wireless transceiver to access a wireless network and a
second wireless transceiver coupled to the first wireless transceiver. A second wireless access
point has a second coverage area. The second wireless access point includes a third wireless
transcetver for establishing a wireless link with the second wireless transceiver, and a fourth
wireless transceiver coupled to the third wireless transceiver to provide user access to the
wireless link. User access to the wireless link accesses the wireless network via the second and
first wireless transceivers.

[0036] In a further embodiment, a method of providing wireless network access to a user is
disclosed. The method includes accessing a wireless network with a first wireless transceiver
associated with a first wireless access point. The first wireless access point has a first coverage
area bounded by a range of a first broadcast transceiver associated with the first wireless access
point. Wireless access to the wireless network is enabled within the first coverage area with the
first broadcast transceiver. A wireless link is established between the first wireless access point

and a third wireless transceiver associated with a second wireless access point. The second
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wireless access point has a second coverage area bounded by a fourth wireless transceiver. The
fourth wireless transceiver is in communication with the third wireless transceiver. Access to the
wireless network from within the second coverage area is enabled via the fourth wireless
transceiver.

[0037] In yet another embodiment, a wireless access point for use in a wireless networking
system, the wireless access point includes a first wireless transceiver to establish a wireless link
to a wireless network. A second wireless transceiver provides wireless access to the wireless link
within a first coverage area. A third wireless transceiver establishes a wireless link to a second
wireless access point. Processing logic controls each of the first, second and third wireless
transceivers.

[0038] Referring to Figure 7, one embodiment of a wireless networking system is shown,
generally designated 610, that increases the range of wireless network access. The wireless
networking system 610 includes multiple wireless access points, or nodes, 612A —~ 612E. The
nodes may be positioned linearly, such as in serial or wirelessly daisy-chained arrangement, to
linearly extend wireless network access across multiple access point coverage zones. A similar
embodiment that extends coverage radially is described below with reference to FIGs. 10A —
10C.

[0039] With continued reference to FIG. 7, for one specific embodiment, node 612A
includes multiple radios A1 and A2. Radio A1 is configured as a receiver/transmitter
(transceiver) that exhibits a wireless transceiver range, denoted by the circle at 614, to receive
and transmit signals to a network, such as the Internet 615. Note that for purposes of clarity, each
node is shown in FIG. 7 as having a range defined by the range of one of the radios. Radio A1,
while acting as a receiver/transmitter (often referred to herein as a transceiver) is also able to
broadcast and receive signals within its coverage area to users that are in the area 614, thereby
serving as a wireless access point for that area. User U1 thus may access the Internet via radio
Al. Radio Al also communicates with a relay radio A2, which may be disposed near the
periphery of the range 104 of radio Al. Relay radio A2 has a similar range as radio Al, and is
able to communicate with radio B1 that is associated with node 612B. For some embodiments,
the relay radio (such as radio A2) for a given node is assigned to one or more dedicated

transceivers (such as B1) associated with respective adjacent nodes. Additionally, in general, the
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transceivers of a given node can communicate to any of the transceivers available in adjacent
nodes.

[0040] Further referring to FIG. 7, node 612B includes three radios, one to establish
communication with radio A2 of node 612A, a second radio B2 to act as a relay to a third node
612C, and a third radio B3 to act as a wireless access point to a second user U2 within the node
102B. The third node 102C includes a first radio C1 to communicate with the second radio B2 of
the second node 612B, and a second radio C2 to provide wireless access to a third user U3 within
the access coverage area of the third node 612C. Thus, with communication links established
from the Internet to radio Al, to radio A2, to radio B1 to radio B2 to radio C1 and to radio C2,
the user U3 is able to access the Internet wirelessly even though the distance between the user
U3 to the first wireless access point Al exceeds the coverage or range of radio Al.

[0041] Each node 612A — 612C described above, may be configured differently depending
on the available resources and bandwidth demands. Thus, a given radio may handle multiple
tasks to receive and broadcast simultaneously, if the bandwidth demands are relatively low, or
handle a single task, such as relay radio A2, if the bandwidth demand necessitates the need for
additional wireless transceiver resources.

[0042] To manage the allocation and configuration of wireless transceiver resources, each
node employs a management system, such as one embodiment shown in FI1G. 8, and generally
designated 710. The management systems for multiple nodes thus forms distributed logic that
cooperate to efficiently manage bandwidth utilization for users. Further details of the
management system for a variety of applications are disclosed in U.S. Patent Number 9,788,305,
titted METHOD AND APPARATUS FOR PROCESSING BANDWIDTH INTENSIVE DATA
STREAMS USING VIRTUAL MEDIA ACCESS CONTROL AND PHYSICAL LAYERS,
filed Octolber 29, 2014, and expressly incorporated herein by reference.

[0043] Further referring to Figure §, one specific embodiment of the management system
710, is shown in a networking “layer” context. Generally speaking, the wireless management
system may be configured for coupling an available transceiver resource to a WiFi network, a
mobile wireless network, or a combination of the two. The management system 710 includes an
application layer “APP”, at 712, with one or more data-intensive software applications “APP A”
—“APP D.” The individual applications, for example, may have different peak bandwidth

requirements in terms of data transfer rates. Thus, for instance, application APP A may have a
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peak bandwidth requirement of 450 Megabits per second (Mbps), while application APP D may
have a peak bandwidth requirement of 750 Mbps.

[0044] Further referring to Figure 8, the application layer 712 cooperates with a process
layer, at 714. The process layer includes a decision block 716 that interfaces with a processing
block 718. The decision block determines the size and type of data stream being received, and
the type of processing necessary to put the stream in a format where it is capable of being
transmitted. The processing block processes the data stream as determined by the decision block,
and couples to an ultra-streaming block 720. The ultra-streaming block manages the processing
of signal streams or sub-streams given the available resources (memory, processing speed,
number of available radios, etc.), and packetizes sufficiently processed streams or sub-streams.
The ultra-streaming block feeds data to and from an RF block 722. While not explicitly shown in
FIG. 8, the ultra-streaming block carries out a monitoring function, more fully described below,
that feeds back wireless resource availability to the decision block 716. Various ways for
determining availability of resources include common memory, host interfaces, common threads,
and/or queues or other data structures.

[0045] The decision block 716, processing block 718 and ultra-streaming block 720
together form a virtual MAC layer 621. The RF block 722 forms a virtual PHY layer. The virtual
MAC and PHY layers enable simultaneous allocation of multiple PHY resources for different
signal types associated with different applications. Transceiver configurations may be applied at
mitialization of the system, periodically during normal operation, or randomly on demand during
operation. As a result, the most efficient path for wireless access between a given user and the
wireless network is paved. The wireless networking system 710 thus exhibits significant
performance improvements and efficiency advantages.

[0046] With continued reference to FIG. 8, the wireless management system 710 includes
an actual media access control (MAC) layer, at 724, and an actual physical (PHY) layer, at 726.
The actual MAC layer 724 generally includes software resources capable of controlling one or
more transceiver resources 728 that are at the actual PHY layer, such as various radios and
receivers. The actual PHY layer 726 may include multiple transceiver resources corresponding to
multiple radios, each with an actual data transfer capability, or bandwidth.

[0047] The actoal PHY layer transceivers may transmit and receive data consistent with a

variety of signal protocols, such as High Definition Multimedia Interface (HDMI) consistent
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with the IEEE 802.11 Standard, Multiple-In Multiple-Out (MIMO), standard Wi-Fi physical
control layer (PHY) and Media Access Control (MAC) layer, and existing IP protocols.
Additionally, extremely high bandwidth applications such as Voice Over IP (VOIP), streaming
audio and video content, multicast applications, convergent and ad-hoc network environment
may employ signal protocols consistent with the wireless network system described herein.
Additionally, the wireless management system may be employed and/or embedded into a variety
of electronic devices, including wireless access points, base stations, handhelds, tablets,
computers, telephones, televisions, DVD players, BluRay players, media players, storage
devices, or any such devices that use wireless networks to send and receive data including stand-
alone add-on devices such as “dongles” that serve as wireless interfaces between devices.

[0048] Figure 9 illustrates a flowchart that shows generic steps carried out during operation
of the wireless networking system of FIG. 7. At 812, the first node 612A (FIG. 7) accesses a
wireless network, such as the Internet 615, with a first radio or transceiver Al. A second
transceiver A2, establishes a wireless link with the first transceiver A1, at 814. The second
transceiver may then act as a relay to establish a further link with a radio in a different node, such
as radio B1 in node 612B. The wireless network may then be accessed through the different node
612B via the wireless link (between radios B1 and A2) and the first access point, at 816. By
employing a plurality of transceivers at each of the nodes that run the Ultra Streaming engine to
allocate their available resources, either at initialization as configurable, or while in operation
periodically, or dynamically in random demand while in operation, the most efficient path for
wireless access is accomplished. This results in increased range and coverage for a given
wireless network, and it’s Internet access.

[0049] FIGs 10A — 10C illustrate a further embodiment of a wireless networking system,
generally designated 910, that is similar to the system of FIG. 7, but configured with various
nodes 912A — 912G that are positioned in a relative manner to extend coverage radially, rather
than linearly. Each of the nodes includes a wireless management system, such as that shown in
FIG. § and described above.

[0050] Further referring to FIG. 10A, a first node 912A includes radios Al — A7, with
radio A1 acting as an originating access point for a local network signal, such as the Internet 915.
The remaining radios A2 — A7 may then be configured to communicate with specified adjacent

nodes. The adjacent nodes have respective coverage zones that overlap the primary node 912A
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radially outwardly. Thus, by encircling the primary node with the other nodes, the corresponding
coverage arca may be increased dramatically.

[0051] FIG. 10B illustrates one configuration where radio Al acts as the originating radio
to communicate with the local wireless network, and radio A2 communicates the network signal
as a relay with radios B2 and C2 of nodes 912B and 912C. Radios B1 and C1 of each respective
node broadcast wireless access to users within the respective coverage zones, bounded by
coverage rings 914 and 916 associated with each respective node 912B and 912C. Similar
arrangements are managed with radio A3 communicating with radios D2 and E2, and radios A4
and A5 communicating with F2 and G2, respectively. To optimize coverage radially, the nodes
912B - 912G are positioned radially around the primary node 912A in a honeycomb structure.
The resulting coverage boundary, represented by the coverage circle 408, is significantly larger
than the originating access coverage area (represented by ring 410) provided by the broadcast
radio associated with node 402A by itself.

[0052] FIG. 10C illustrates different assignments of the radios in the wireless networking
system of FIG. 10A managed by the wireless management system 910 of each node 912A —
912G. The assignments and radio configurations may be defined and managed during an
initialization process, periodically during operation, or randomly on demand depending on the
bandwidth demands of the system. Thus, if bandwidth demands are higher in nodes 912B and
912C, then instead of sharing the bandwidth of radio A2 with nodes 912B (radio B2) and 912C
(radio C2), such as the arrangement of FIG. 10B, dedicated relay radios A2 and A3 may be
assigned to each of those nodes so that maximum bandwidth may be provided to each, resulting
in radio A2 communicating with radio B2 and radio A3 communicating with radio C2 (FIG.
10C).

[0053] For some embodiments, whether the wireless networking system is configured as a
linear or radial architecture, there may be multiple transceivers assigned to a wireless node, and
each node may have multiple transceivers assigned to a given user. FIG. 11 illustrates how
multiple wireless management systems cooperate to efficiently allocate transceiver resources in
such a situation. A first node management system 962 may control transceiver resources Al and
A2 within a first node. A second management system 964 may control transceiver resources B1,
B2, and B3. The management systems 962 and 964 communicate with each other to determine

the optimal resource allocation to service respective local users, at 958 and 960.
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[0054] Thus, for the example shown in FIG. 11, the first local user 9587 within the
coverage of the first node may need bandwidth that may be sufficiently provided by transceiver
Al alone. The second local user 960, positioned within the vicinity of both the first and
second nodes, may be assigned transceiver A2 from the first node, and transceiver B2 from the
second node, thereby having access to twice the bandwidth. Other examples may involve
partial transceiver allocations, where a portion of the transceiver bandwidth is allocated to a
first user, and a second portion of the bandwidth allocated to a second user.
[0055] In some embodiments, a given wireless link may be configured as a variable duplex
link. Each wireless management system may task the virtual MAC and virtual PHY to control
respective transmit and receive cycles for one or more of the wireless transceivers. Varying the
transmit and/or receive times may be accomplished in various ways, such as through
programmable buffer resources and/or through programmable transmit and receive times.
Further detail of such a variable duplex wireless link may be found in U.S. Patent Number
9,788,305, titted METHOD AND APPARATUS FOR PROCESSING BANDWIDTH
INTENSIVE DATA STREAMS USING VIRTUAL MEDIA ACCESS CONTROL AND
PHYSICAL LAYERS, filed October 29, 2014, and expressly incorporated herein by reference.
[0056] Those skilled in the art will appreciate that the embodiments described above
enable efficient wireless access to wireless networking systems by users that might be outside the
range of a single wireless access point. By employing linear and/or radial wireless access system
architectures, and configuring available wireless transceiver resources optimally within each
node, a given wireless network may be accessed with greater bandwidth and more efficiently.
[0057] When received within a computer system via one or more computer-readable
media, such data and/or instruction-based expressions of the above described circuits may be
processed by a processing entity (e.g., one or more processors) within the computer system in
conjunction with execution of one or more other computer programs including, without
limitation, net-list generation programs, place and route programs and the like, to generate a
representation or imnage of a physical manifestation of such circuits. Such representation or
tmage may thereafter be used in device fabrication, for example, by enabling generation of one
or more masks that are used to form various components of the circuits in a device fabrication

process.
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[0058] In the foregoing description and in the accompanying drawings, specific
terminology and drawing symbols have been set forth to provide a thorough understanding of the
present invention. In some instances, the terminology and symbols may imply specific details
that are not required to practice the invention. For example, any of the specific numbers of bits,
signal path widths, signaling or operating frequencies, component circuits or devices and the like
may be different from those described above in alternative embodiments. Also, the
interconnection between circuit elements or circuit blocks shown or described as multi-conductor
signal links may alternatively be single-conductor signal links, and single conductor signal links
may alternatively be multi-conductor signal links. Signals and signaling paths shown or
described as being single-ended may also be differential, and vice-versa. Similarly, signals
described or depicted as having active-high or active-low logic levels may have opposite logic
levels in alternative embodiments. Component circuitry within integrated circuit devices may be
implemented using metal oxide semiconductor (MOS) technology, bipolar technology or any
other technology in which logical and analog circuits may be implemented. With respect to
terminology, a signal is said to be “asserted” when the signal is driven to a low or high logic state
(or charged to a high logic state or discharged to a low logic state) to indicate a particular
condition. Conversely, a signal is said to be “deasserted” to indicate that the signal is driven (or
charged or discharged) to a state other than the asserted state (including a high or low logic state,
or the floating state that may occur when the signal driving circuit is transitioned to a high
impedance condition, such as an open drain or open collector condition). A signal driving circuit
is said to “output” a signal to a signal receiving circuit when the signal driving circuit asserts (or
deasserts, if explicitly stated or indicated by context) the signal on a signal line coupled between
the signal driving and signal receiving circuits. A signal line is said to be “activated” when a
signal is asserted on the signal line, and “deactivated” when the signal is deasserted.

3744
/

Additionally, the prefix symbol *“/ attached to signal names indicates that the signal is an active
low signal (i.e., the asserted state is a logic low state). A line over a signal name (e.g.,
W ’) is also used to indicate an active low signal. The term “coupled” is used
herein to express a direct connection as well as a connection through one or more intervening
circuits or structures. Integrated circuit device “programming” may include, for example and

without limitation, loading a control value into a register or other storage circuit within the

device in response to a host instruction and thus controlling an operational aspect of the device,
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establishing a device configuration or controlling an operational aspect of the device through a
one-time programming operation (e.g., blowing fuses within a configuration circuit during
device production), and/or connecting one or more selected pins or other contact structures of the
device to reference voltage lines (also referred to as strapping) to establish a particular device
configuration or operation aspect of the device. The term “exemplary” is used to express an
example, not a preference or requirement.

[0059] While the invention has been described with reference to specific embodiments thereof,
it will be evident that various modifications and changes may be made thereto without departing
from the broader spirit and scope of the invention. For example, features or aspects of any of the
embodiments may be applied, at least where practicable, in combination with any other of the
embodiments or in place of counterpart features or aspects thereof. Accordingly, the

specification and drawings are to be regarded in an illustrative rather than a restrictive sense.
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ABSTRACT OF THE DISCLOSURE

A wireless networking system is disclosed. The wireless networking system includes an
application layer associated with one or more applications having a wireless bandwidth
requirement. A first wireless transceiver resource associated with an actual MAC layer and PHY
layer is employed. The first wireless transceiver resource has a first bandwidth availability up to
a first actual bandwidth. A second wireless transceiver resource associated with the actual MAC
layer and the PHY layer is employed. The second wireless transceiver resource has a second
bandwidth availability up to a second actual bandwidth. A processing layer evaluates the
wireless bandwidth requirement and the first and second bandwidth availabilities of the wireless
transcetver resources. The processing layer includes a bandwidth allocator to allocate at least a
portion of each of the first and second actual bandwidths to virtual MAC and virtual PHY layers,

and to satisfy the application layer wireless bandwidth requirement.
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DETAILED ACTION
Notice of Pre-AlA or AlIA Status
1. The present application, filed on or after March 16, 2013, is being examined under the first
inventor to file provisions of the AlA.
2. In the event the determination of the status of the application as subject to AIA 35 U.S.C. 102 and
103 (or as subject to pre-AIA 35 U.S.C. 102 and 103) is incorrect, any correction of the statutory basis for
the rejection will not be considered a new ground of rejection if the prior art relied upon, and the rationale

supporting the rejection, would be the same under either status.

Priority
3. Applicant’s claim for the benefit of a prior-filed application under 35 U.S.C. 119(e) or under 35
U.S.C. 120, 121, 365(c), or 386(c) is acknowledged. Applicant has not complied with one or more
conditions for receiving the benefit of an earlier filing date as follows:

The later-filed application must be an application for a patent for an invention which is also
disclosed in the prior application (the parent or original nonprovisional application or provisional
application). The disclosure of the invention in the parent application and in the later-filed application must
be sufficient to comply with the requirements of 35 U.S.C. 112(a) or the first paragraph of pre-AlA 35
U.S.C. 112, except for the best mode requirement. See Transco Products, Inc. v. Performance
Contracting, Inc., 38 F.3d 551, 32 USPQ2d 1077 (Fed. Cir. 1994)

The disclosure of the prior-filed application, Application No. 61897216, 61897219, 14526799, and
16039660 fail to provide adequate support or enablement in the manner provided by 35 U.S.C. 112(a) or
pre-AlA 35 U.S.C. 112, first paragraph for one or more claims of this application. The features of claims 6,
8,13, 15, 19, and 21 are not supported by any of the previously filed specifications and are thus not
entitled to the benefit of the prior applications. If applicant disagrees, applicant should point out what
portions of the specification supports these claims from the earliest prior application in order to receive

the benefit of the earliest possible filing date.
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Claim Rejections - 35 USC § 112
4, The following is a quotation of 35 U.S.C. 112(b):
(b) CONCLUSION.—The specification shall conclude with one or more claims particularly

pointing out and distinctly claiming the subject matter which the inventor or a joint inventor
regards as the invention.

The following is a quotation of 35 U.S.C. 112 (pre-AlA), second paragraph:
The specification shall conclude with one or more claims particularly pointing out and distinctly
claiming the subject matter which the applicant regards as his invention.

5. Claim 2 is rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AlA), second paragraph, as
being indefinite for failing to particularly point out and distinctly claim the subject matter which the inventor
or a joint inventor (or for applications subject to pre-AlA 35 U.S.C. 112, the applicant), regards as the
invention.

6. Claim 2 recites the limitation "the first processing logic". There is insufficient antecedent basis for

this limitation in the claim.

Double Patenting

7. The nonstatutory double patenting rejection is based on a judicially created doctrine grounded in
public policy (a policy reflected in the statute) so as to prevent the unjustified or improper timewise
extension of the “right to exclude” granted by a patent and to prevent possible harassment by multiple
assignees. A nonstatutory double patenting rejection is appropriate where the conflicting claims are not
identical, but at least one examined application claim is not patentably distinct from the reference claim(s)
because the examined application claim is either anticipated by, or would have been obvious over, the
reference claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re
Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645
(Fed. Cir. 1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d
438, 164 USPQ 619 (CCPA 1970); In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d) may be used to
overcome an actual or provisional rejection based on nonstatutory double patenting provided the
reference application or patent either is shown to be commonly owned with the examined application, or

claims an invention made as a result of activities undertaken within the scope of a joint research
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agreement. See MPEP § 717.02 for applications subject to examination under the first inventor to file
provisions of the AlA as explained in MPEP § 2159. See MPEP § 2146 et seq. for applications not subject
to examination under the first inventor to file provisions of the AlA. A terminal disclaimer must be signed

in compliance with 37 CFR 1.321(b).

The USPTO Internet website contains terminal disclaimer forms which may be used. Please visit
www.uspto.gov/patent/patents-forms. The filing date of the application in which the form is filed
determines what form (e.g., PTO/SB/25, PTO/SB/26, PTO/AIA/25, or PTO/AIA/26) should be used. A
web-based eTerminal Disclaimer may be filled out completely online using web-screens. An eTerminal
Disclaimer that meets all requirements is auto-processed and approved immediately upon submission.
For more information about eTerminal Disclaimers, refer to
www.uspto.gov/patents/process/file/efs/guidance/eTD-info-1.jsp.

8. Claims 2-5, 7, 9-12, 14, 16-18, and 20 are rejected on the ground of nonstatutory double
patenting as being unpatentable over claims 1, 10, and 15 of U.S. Patent No. US11115834B2.
9. Regarding claim 2, the claims of US11115834B2 disclose:

“A WIiFi wireless access point, comprising: wireless transceiver circuitry, configured to (1)
establish a WiFi wireless link to a wireless local area network, (2) provide wireless access to the WiFi
wireless link within a first coverage area, and (3) establish a second wireless link to a second WiFi
wireless access point;” ([claim 15]: “A WiFi wireless access point, comprising: wireless transceiver
circuitry, configured to (1) establish a WiFi wireless link to a wireless local area network, (2)
provide wireless access to the wireless link within a first coverage area, and (3) establish a
wireless link to a second WiFi wireless access point;”)

“processing logic that cooperates with second processing logic of the second WiFi wireless
access point to define distributed processing logic, the distributed processing logic configured to control
the wireless transceiver circuitry;” ([claim 15]: “processing logic that cooperates with second
processing logic of the second WiFi wireless access point to define distributed processing logic,
the distributed processing logic configured to control the wireless transceiver circuitry;”)

“wherein the first processing logic is configured to grant a user access to the wireless local area

network via a virtual link based on network resource availability; and” ([claim 15]: “wherein the

Samsung Ex. 1004, Page 647 of 759



Application/Control Number: 17/468,509 Page 5
Art Unit: 2412

distributed processing logic defines the single virtual link with an available bandwidth that is
based on an indicator of wireless transceiver availability that is fed back from the wireless
transceiver circuitry to the distributed processing logic.”)

“‘wherein the wireless transceiver circuitry includes multiple access transceivers that each provide
a given bandwidth and that are aggregated to define the virtual link with an available bandwidth greater
than the given bandwidth.” ([claim 15]: “wherein the wireless transceiver circuitry includes multiple
access transceivers that each provide a given bandwidth and that are aggregated to define a
single virtual link with an available bandwidth greater than the given bandwidth;”)

Although the conflicting claims are not identical, they are not patentably distinct from each other
because claim 2 of the instant application merely broaden the scope of claim 15 of US11115834B2 by
omitting limitations, such as that the network availability is based on an indicator that is fed back from the
wireless transceiver circuitry to the distributed processing logic. It has been held that the omission of an
element and its function is an obvious expedient if the remaining elements perform the same function as
before. In re Karlson, 136 USPQ 184 (CCPA), also note Exparte Rainu, 168 USPQ 375 (Bd. App. 1969);
the omission of a reference element whose function is not needed would be obvious to one skilled in the
art. This reasoning also applies for all dependent claims.

10. Regarding claim 3, the claims of US11115834B2 disclose all the features of the parent claim.

US11115834B2 further discloses “wherein the network resource availability comprises: an
indicator of wireless transceiver availability.” ([claim 15]: “wherein the distributed processing logic
defines the single virtual link with an available bandwidth that is based on an indicator of wireless
transceiver availability that is fed back from the wireless transceiver circuitry to the distributed
processing logic.”)

11. Regarding claim 4, the claims of US11115834B2 disclose all the features of the parent claim.

US11115834B2 further discloses “wherein the indicator of wireless transceiver availability
comprises: an indicator of wireless transceiver availability among the multiple access transceivers of the
WiFi wireless access point.” ([claim 15]: “wherein the distributed processing logic defines the single

virtual link with an available bandwidth that is based on an indicator of wireless transceiver
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availability that is fed back from the wireless transceiver circuitry to the distributed processing
logic.”)
12. Regarding claim 5, the claims of US11115834B2 disclose all the features of the parent claim.

US11115834B2 further discloses “wherein: the indicator of wireless transceiver availability is fed
back from the wireless transceiver circuitry to the distributed processing logic.” ([claim 15]: “wherein the
distributed processing logic defines the single virtual link with an available bandwidth that is
based on an indicator of wireless transceiver availability that is fed back from the wireless
transceiver circuitry to the distributed processing logic.”)

13. Regarding claim 7, the claims of US11115834B2 disclose all the features of the parent claim.

US11115834B2 further discloses “wherein the network resource availability comprises: an
indicator of bandwidth availability.” ([claim 15]: “wherein the distributed processing logic defines the
single virtual link with an available bandwidth that is based on an indicator of wireless transceiver
availability that is fed back from the wireless transceiver circuitry to the distributed processing
logic.”)

14. Regarding claim 9, the claims of US11115834B2 disclose:

“A WiFi wireless local area networking system, comprising: a first WiFi wireless access point
having first processing logic, the first WiFi wireless access point including first wireless transceiver
circuitry, to (1) establish a WiFi wireless link to a wireless local area network, and (2) provide wireless
access to the wireless link within a first coverage area;” ([claim 1]: “A WiFi wireless local area
networking system comprising: a first WiFi wireless access point having a first coverage area, the
first WiFi wireless access point including first wireless transceiver circuitry, to (1) establish a WiFi
wireless link to a wireless local area network, and (2) provide wireless access to the wireless link
within a first coverage area, and first processing logic;”

“a second WiFi wireless access point having second processing logic that cooperates with the
first processing logic to define distributed processing logic,” ([claim 1]: “wherein the first and second
processing logic cooperate to define distributed logic.”)

“the second WIiFi wireless access point including second wireless transceiver circuitry to establish

a second wireless link with the first wireless transceiver circuitry, the second wireless transceiver circuitry
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including multiple access transceivers to provide a first user access to the WiFi wireless link to the
wireless local area network via the second wireless link, wherein the multiple access transceivers each
provide a given bandwidth and are aggregated by the second processing logic to define a single virtual
link with an available bandwidth greater than the given bandwidth; and” ([claim 1]: “the second WiFi
wireless access point including second wireless transceiver circuitry to establish a second
wireless link with the first wireless transceiver circuitry, the second wireless transceiver circuitry
including multiple access transceivers to provide a first user access to the WiFi wireless link to
the wireless local area network via the second wireless link, the second WiFi wireless access
point including second processing logic to control the second wireless transceiver circuitry and
the multiple access transceivers, wherein a first sub-group of the multiple access transceivers are
aggregated by the second processing logic to define a first virtual link, and a second sub-group of
the multiple access transceivers are aggregated by the second processing logic to define a
second virtual link”)

“‘wherein the second processing logic is configured to grant the user access to the wireless local
area network via the virtual link based on network resource availability.” ([claim 15]: “wherein the
distributed processing logic defines the single virtual link with an available bandwidth that is
based on an indicator of wireless transceiver availability that is fed back from the wireless
transceiver circuitry to the distributed processing logic.”)

Although the conflicting claims are not identical, they are not patentably distinct from each other
because claim 2 of the instant application merely broaden the scope of claim 15 of US11115834B2 by
omitting limitations, such as that “wherein at least one of the multiple access transceivers is configured in
a randomly on-demand manner to have a first portion of its bandwidth allocated to the first virtual link, and
a second portion of its bandwidth allocated to the second virtual link”. It has been held that the omission
of an element and its function is an obvious expedient if the remaining elements perform the same
function as before. In re Karlson, 136 USPQ 184 (CCPA), also note Exparte Rainu, 168 USPQ 375 (Bd.
App. 1969); the omission of a reference element whose function is not needed would be obvious to one
skilled in the art. This reasoning also applies for all dependent claims.

15. Claims 10-12 and 14 are similar to claims 3-5 and 7 and are thus rejected for similar reasons.
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16. Regarding claim 16, the claims of US11115834B2 disclose:

“A method of providing WiFi wireless local area network access to a user, the method comprising:
communicating with a wireless local area network using first wireless transceiver circuitry associated with
a first WiFi wireless access point, the first WiFi wireless access point having a first coverage area;”
([claim 10]: “A method of providing WiFi wireless local area network access to a user, the method
comprising: accessing a wireless network with first wireless transceiver circuitry associated with
a first WiFi wireless access point, the first WiFi wireless access point having a first coverage
area;”)

“establishing a wireless link between the first WiFi wireless access point and second wireless
transceiver circuitry associated with a second WiFi wireless access point, the second WiFi wireless
access point having a second coverage area;” ([claim 10]: “establishing a wireless link between the
first WiFi wireless access point and second wireless transceiver circuitry associated with a
second WiFi wireless access point, the second WiFi wireless access point having a second
coverage area;”)

“granting a user access to the wireless local area network via a virtual link based on network
resource availability; and” ([claim 15]: “wherein the distributed processing logic defines the single
virtual link with an available bandwidth that is based on an indicator of wireless transceiver
availability that is fed back from the wireless transceiver circuitry to the distributed processing
logic.”)

“configuring the first wireless transceiver circuitry and the second wireless transceiver circuitry
with distributed logic associated with the first WiFi wireless access point and the second WiFi wireless
access point, wherein the configuring includes, for each WiFi wireless access point, aggregating at least
two access transceivers to define the virtual link with an available bandwidth greater than a given
bandwidth associated with each access transceiver.” ([claim 10]: “configuring the first wireless
transceiver circuitry and the second wireless transceiver circuitry with distributed logic
associated with the first WiFi wireless access point and the second WiFi wireless access point,

wherein the configuring includes, for each WiFi wireless access point, aggregating a first sub-
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group of multiple access transceivers to define a first virtual link, and a second sub-group of the
multiple access transceivers to define a second virtual link”)

Although the conflicting claims are not identical, they are not patentably distinct from each other
because claim 2 of the instant application merely broaden the scope of claim 15 of US11115834B2 by
omitting limitations, such as that “wherein at least one of the multiple access transceivers is configured in
a randomly on-demand manner to have a first portion of its bandwidth allocated to the first virtual link, and
a second portion of its bandwidth allocated to the second virtual link”. It has been held that the omission
of an element and its function is an obvious expedient if the remaining elements perform the same
function as before. In re Karlson, 136 USPQ 184 (CCPA), also note Exparte Rainu, 168 USPQ 375 (Bd.
App. 1969); the omission of a reference element whose function is not needed would be obvious to one
skilled in the art. This reasoning also applies for all dependent claims.

17. Claims 17-18 and 20 are similar to claims 3-5 and 7 and are thus rejected for similar reasons.

Claim Rejections - 35 USC § 103

18. The following is a quotation of 35 U.S.C. 103 which forms the basis for all obviousness rejections
set forth in this Office action:

A patent for a claimed invention may not be obtained, notwithstanding that the claimed

invention is not identically disclosed as set forth in section 102, if the differences between the

claimed invention and the prior art are such that the claimed invention as a whole would have

been obvious before the effective filing date of the claimed invention to a person having

ordinary skill in the art to which the claimed invention pertains. Patentability shall not be

negated by the manner in which the invention was made.
19. The factual inquiries for establishing a background for determining obviousness under 35 U.S.C.
103 are summarized as follows:

1. Determining the scope and contents of the prior art.

2. Ascertaining the differences between the prior art and the claims at issue.

3. Resolving the level of ordinary skill in the pertinent art.

4. Considering objective evidence present in the application indicating obviousness or

nonobviousness.
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20. Claim(s) 2-4, 6-11, and 13-21 is/are rejected under 35 U.S.C. 103 as being unpatentable over
Rahman (US 20080084855 A1) in view of Kim (US 20110128919 A1) and further in view of Conner (US
20060140123 A1).

21. Regarding claim 2, Rahman discloses:

“A WIiFi wireless access point, comprising: wireless transceiver circuitry, configured to (1)
establish a WiFi wireless link to a wireless local area network, (2) provide wireless access to the WiFi
wireless link within a first coverage area, and (3) establish a second wireless link to a second WiFi
wireless access point;” ([para 0026]: “Thus, shown in the example mesh network 100 is a root AP
101 with a direct backhaul link to mesh AP 103 and to mesh AP 105. The mesh AP 105 has a direct
backhaul link to a mesh point 107 that acts as a relay, to a mesh AP 109. The relay mesh point 107
has a direct backhaul link to mesh AP 111, and, as described above, can be considered mesh AP
107. Each mesh AP has a backhaul radio interface and an access radio interface, and can form an
infrastructure wireless network via its access radio interface. FIG. 1 shows mesh AP 111 with its
infrastructure wireless network 117, including a client station 113 and a client station 115.”)

“processing logic that cooperates with second processing logic of the second WiFi wireless
access point to define distributed processing logic, the distributed processing logic configured to control
the wireless transceiver circuitry...” ([para 0032]: “FIG. 2 shows an example mesh AP, say mesh AP
111 that includes a backhaul radio interface 201, an access radio interface 203, and an AP control
processor 205 to which the backhaul and access radio interfaces are coupled.” ; [para 0103]: “The
processing system further may be a distributed processing system with processors coupled by a
network.”)

Rahman does not explicitly disclose “wherein the first processing logic is configured to grant a
user access to the wireless local area network via a virtual link based on network resource availability;
nor “wherein the wireless transceiver circuitry includes multiple access transceivers that each provide a
given bandwidth and that are aggregated to define the virtual link with an available bandwidth greater
than the given bandwidth.”

However, Kim discloses the missing feature “wherein the wireless transceiver circuitry includes

multiple access transceivers that each provide a given bandwidth and that are aggregated to define the
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virtual link with an available bandwidth greater than the given bandwidth.” ([para 0056]: “For example, if
the UE 505 is using a first transceiver having a maximum bandwidth of 20 MHz at a frequency
band, and the UE 505 can aggregate carriers of up to 40 MHz at the frequency band, the N/W 510
commands the UE 505 to use a second transceiver that can support the frequency band that has a
wider bandwidth than that of the first transceiver.” ; [para 0058]: “The UE 505 switches on a
transceiver indicated in the message and then aggregates carriers by the newly added transceiver
in step 545... In that case, the control message would contain information regarding the frequency
bands of the different carriers to be aggregated, center frequency information and bandwidth
information as well as identifiers regarding transceivers to be mapped to the different carriers.”)

It would have been obvious to one of ordinary skill in the art, before the effective filing date of the
invention, to combine/modify the wireless network of Rahman with the link aggregation disclosed by Kim.
The motivation is to allow for greater bandwidth as compared to only using a single transceiver, thereby
enhancing service quality.

Rahman in view of Kim do not explicitly disclose “wherein the first processing logic is configured
to grant a user access to the wireless local area network via a virtual link based on network resource
availability”.

However, Conner discloses the missing feature “wherein the first processing logic is configured
to grant a user access to the wireless local area network via a virtual link based on network resource
availability” ([para 0017]: “To reduce the overhead required to distribute link-state information
across the wireless mesh network 100, primary relay nodes may be selected to generate and
forward the link-state information as described herein. The primary relay nodes may be a subset
of relay nodes of the wireless mesh network 100. The link-state information may include metric
associated with each link of the wireless mesh network 100. For example, the link-state
information may include information indicative of quality (e.g., signal-to-noise ratio), available
bandwidth (e.g., data rate), and/or other characteristics associated with each link. As a result, the
plurality of mesh nodes 102 may identify the best route between a source and a destination in the

wireless mesh network 100 based on the link-state information from the primary relay nodes.”)
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It would have been obvious to one of ordinary skill in the art, before the effective filing date of the
invention, to combine/modify the wireless network of Rahman in view of Kim to grant access as disclosed
by Conner. The motivation is to doing so is that it allows access to be granted in a more optimum
manner, thereby enhancing service efficiency and reliability.

22. Regarding claim 3, Rahman in view of Kim and Conner discloses all the features of the parent
claim.

Rahman in view of Kim do not explicitly disclose “wherein the network resource availability
comprises: an indicator of wireless transceiver availability.”.

However, Conner discloses the missing feature “wherein the network resource availability
comprises: an indicator of wireless transceiver availability.” ([para 0017]: “To reduce the overhead
required to distribute link-state information across the wireless mesh network 100, primary relay
nodes may be selected to generate and forward the link-state information as described herein.
The primary relay nodes may be a subset of relay nodes of the wireless mesh network 100. The
link-state information may include metric associated with each link of the wireless mesh network
100. For example, the link-state information may include information indicative of quality (e.g.,
signal-to-noise ratio), available bandwidth (e.g., data rate), and/or other characteristics associated
with each link. As a result, the plurality of mesh nodes 102 may identify the best route between a
source and a destination in the wireless mesh network 100 based on the link-state information
from the primary relay nodes.”)

It would have been obvious to one of ordinary skill in the art, before the effective filing date of the
invention, to combine/modify the wireless network of Rahman in view of Kim to grant access as disclosed
by Conner. The motivation is to doing so is that it allows access to be granted in a more optimum
manner, thereby enhancing service efficiency and reliability.

23. Regarding claim 4, Rahman in view of Kim and Conner discloses all the features of the parent
claim.

Rahman does not explicitly disclose “wherein the indicator of wireless transceiver availability
comprises: an indicator of wireless transceiver availability among the multiple access transceivers of the

WiFi wireless access point.”.
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However, Kim discloses the missing feature “among the multiple access transceivers of the WiFi
wireless access point.” ([para 0056]: “For example, if the UE 505 is using a first transceiver having a
maximum bandwidth of 20 MHz at a frequency band, and the UE 505 can aggregate carriers of up
to 40 MHz at the frequency band, the N/W 510 commands the UE 505 to use a second transceiver
that can support the frequency band that has a wider bandwidth than that of the first transceiver.”
; [para 0058]: “The UE 505 switches on a transceiver indicated in the message and then
aggregates carriers by the newly added transceiver in step 545... In that case, the control
message would contain information regarding the frequency bands of the different carriers to be
aggregated, center frequency information and bandwidth information as well as identifiers
regarding transceivers to be mapped to the different carriers.”)

It would have been obvious to one of ordinary skill in the art, before the effective filing date of the
invention, to combine/modify the wireless network of Rahman with the link aggregation disclosed by Kim.
The motivation is to allow for greater bandwidth as compared to only using a single transceiver, thereby
enhancing service quality.

Rahman in view of Kim do not explicitly disclose “wherein the indicator of wireless transceiver
availability comprises: an indicator of wireless transceiver availability”.

However, Conner discloses the missing feature “wherein the indicator of wireless transceiver
availability comprises: an indicator of wireless transceiver availability” ([para 0017]: “To reduce the
overhead required to distribute link-state information across the wireless mesh network 100,
primary relay nodes may be selected to generate and forward the link-state information as
described herein. The primary relay nodes may be a subset of relay nodes of the wireless mesh
network 100. The link-state information may include metric associated with each link of the
wireless mesh network 100. For example, the link-state information may include information
indicative of quality (e.g., signal-to-noise ratio), available bandwidth (e.g., data rate), and/or other
characteristics associated with each link. As a result, the plurality of mesh nodes 102 may identify
the best route between a source and a destination in the wireless mesh network 100 based on the

link-state information from the primary relay nodes.”)
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It would have been obvious to one of ordinary skill in the art, before the effective filing date of the
invention, to combine/modify the wireless network of Rahman in view of Kim to grant access as disclosed
by Conner. The motivation is to doing so is that it allows access to be granted in a more optimum
manner, thereby enhancing service efficiency and reliability.

24. Regarding claim 6, Rahman in view of Kim and Conner discloses all the features of the parent
claim.

Rahman in view of Kim do not explicitly disclose “wherein the network resource availability
comprises: an indicator of internet connectivity availability”.

However, Conner discloses the missing feature “wherein the network resource availability
comprises: an indicator of internet connectivity availability.” ([para 0017]: “To reduce the overhead
required to distribute link-state information across the wireless mesh network 100, primary relay
nodes may be selected to generate and forward the link-state information as described herein.
The primary relay nodes may be a subset of relay nodes of the wireless mesh network 100. The
link-state information may include metric associated with each link of the wireless mesh network
100. For example, the link-state information may include information indicative of quality (e.g.,
signal-to-noise ratio), available bandwidth (e.g., data rate), and/or other characteristics associated
with each link. As a result, the plurality of mesh nodes 102 may identify the best route between a
source and a destination in the wireless mesh network 100 based on the link-state information
from the primary relay nodes.”)

It would have been obvious to one of ordinary skill in the art, before the effective filing date of the
invention, to combine/modify the wireless network of Rahman in view of Kim to grant access as disclosed
by Conner. The motivation is to doing so is that it allows access to be granted in a more optimum
manner, thereby enhancing service efficiency and reliability.

25. Regarding claim 7, Rahman in view of Kim and Conner discloses all the features of the parent
claim.

Rahman in view of Kim do not explicitly disclose “wherein the network resource availability

comprises: an indicator of bandwidth availability”.
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However, Conner discloses the missing feature “wherein the network resource availability
comprises: an indicator of bandwidth availability.” ([para 0017]: “To reduce the overhead required to
distribute link-state information across the wireless mesh network 100, primary relay nodes may
be selected to generate and forward the link-state information as described herein. The primary
relay nodes may be a subset of relay nodes of the wireless mesh network 100. The link-state
information may include metric associated with each link of the wireless mesh network 100. For
example, the link-state information may include information indicative of quality (e.g., signal-to-
noise ratio), available bandwidth (e.g., data rate), and/or other characteristics associated with
each link. As a result, the plurality of mesh nodes 102 may identify the best route between a
source and a destination in the wireless mesh network 100 based on the link-state information
from the primary relay nodes.”)

It would have been obvious to one of ordinary skill in the art, before the effective filing date of the
invention, to combine/modify the wireless network of Rahman in view of Kim to grant access as disclosed
by Conner. The motivation is to doing so is that it allows access to be granted in a more optimum
manner, thereby enhancing service efficiency and reliability.

26. Regarding claim 8, Rahman in view of Kim and Conner discloses all the features of the parent
claim.

Rahman in view of Kim do not explicitly disclose “the distributed processing logic is further
configured to grant a user access to the wireless local area network based on prior access decisions.”.

However, Conner discloses the missing feature “the distributed processing logic is further
configured to grant a user access to the wireless local area network based on prior access decisions.”
([para 0017]: “To reduce the overhead required to distribute link-state information across the
wireless mesh network 100, primary relay nodes may be selected to generate and forward the link-
state information as described herein. The primary relay nodes may be a subset of relay nodes of
the wireless mesh network 100. The link-state information may include metric associated with
each link of the wireless mesh network 100. For example, the link-state information may include
information indicative of quality (e.g., signal-to-noise ratio), available bandwidth (e.g., data rate),

and/or other characteristics associated with each link. As a result, the plurality of mesh nodes 102
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may identify the best route between a source and a destination in the wireless mesh network 100
based on the link-state information from the primary relay nodes.”)

It would have been obvious to one of ordinary skill in the art, before the effective filing date of the
invention, to combine/modify the wireless network of Rahman in view of Kim to grant access as disclosed
by Conner. The motivation is to doing so is that it allows access to be granted in a more optimum
manner, thereby enhancing service efficiency and reliability.

27. Regarding claim 9, the claims of Rahman discloses:

“A WiFi wireless local area networking system, comprising: a first WiFi wireless access point
having first processing logic, the first WiFi wireless access point including first wireless transceiver
circuitry, to (1) establish a WiFi wireless link to a wireless local area network, and (2) provide wireless
access to the wireless link within a first coverage area;” ([para 0026]: “Thus, shown in the example
mesh network 100 is a root AP 101 with a direct backhaul link to mesh AP 103 and to mesh AP
105. The mesh AP 105 has a direct backhaul link to a mesh point 107 that acts as a relay, to a
mesh AP 109. The relay mesh point 107 has a direct backhaul link to mesh AP 111, and, as
described above, can be considered mesh AP 107. Each mesh AP has a backhaul radio interface
and an access radio interface, and can form an infrastructure wireless network via its access
radio interface. FIG. 1 shows mesh AP 111 with its infrastructure wireless network 117, including a
client station 113 and a client station 115.”)

“a second WiFi wireless access point having second processing logic that cooperates with the
first processing logic to define distributed processing logic, the second WiFi wireless access point
including second wireless transceiver circuitry to establish a second wireless link with the first wireless
transceiver circuitry the second wireless transceiver circuitry including multiple access transceivers to
provide a first user access to the WiFi wireless link to the wireless local area network via the second
wireless link...” ([para 0032]: “FIG. 2 shows an example mesh AP, say mesh AP 111 that includes a
backhaul radio interface 201, an access radio interface 203, and an AP control processor 205 to
which the backhaul and access radio interfaces are coupled.” ; [para 0103]: “The processing

system further may be a distributed processing system with processors coupled by a network.”)

Samsung Ex. 1004, Page 659 of 759



Application/Control Number: 17/468,509 Page 17
Art Unit: 2412

Rahman does not explicitly disclose “wherein the multiple access transceivers each provide a
given bandwidth and are aggregated by the second processing logic to define a single virtual link with an
available bandwidth greater than the given bandwidth” nor “wherein the second processing logic is
configured to grant the user access to the wireless local area network via the virtual link based on
network resource availability”.

However, Kim discloses the missing feature “wherein the multiple access transceivers each
provide a given bandwidth and are aggregated by the second processing logic to define a single virtual
link with an available bandwidth greater than the given bandwidth” ([para 0056]: “For example, if the UE
505 is using a first transceiver having a maximum bandwidth of 20 MHz at a frequency band, and
the UE 505 can aggregate carriers of up to 40 MHz at the frequency band, the N/W 510 commands
the UE 505 to use a second transceiver that can support the frequency band that has a wider
bandwidth than that of the first transceiver.” ; [para 0058]: “The UE 505 switches on a transceiver
indicated in the message and then aggregates carriers by the newly added transceiver in step
545... In that case, the control message would contain information regarding the frequency bands
of the different carriers to be aggregated, center frequency information and bandwidth information
as well as identifiers regarding transceivers to be mapped to the different carriers.”)

It would have been obvious to one of ordinary skill in the art, before the effective filing date of the
invention, to combine/modify the wireless network of Rahman with the link aggregation disclosed by Kim.
The motivation is to allow for greater bandwidth as compared to only using a single transceiver, thereby
enhancing service quality.

Rahman in view of Kim do not explicitly disclose “wherein the second processing logic is
configured to grant the user access to the wireless local area network via the virtual link based on
network resource availability”.

However, Conner discloses the missing feature “wherein the second processing logic is
configured to grant the user access to the wireless local area network via the virtual link based on
network resource availability” ([para 0017]: “To reduce the overhead required to distribute link-state
information across the wireless mesh network 100, primary relay nodes may be selected to

generate and forward the link-state information as described herein. The primary relay nodes may
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be a subset of relay nodes of the wireless mesh network 100. The link-state information may
include metric associated with each link of the wireless mesh network 100. For example, the link-
state information may include information indicative of quality (e.g., signal-to-noise ratio),
available bandwidth (e.g., data rate), and/or other characteristics associated with each link. As a
result, the plurality of mesh nodes 102 may identify the best route between a source and a
destination in the wireless mesh network 100 based on the link-state information from the primary
relay nodes.”)

It would have been obvious to one of ordinary skill in the art, before the effective filing date of the
invention, to combine/modify the wireless network of Rahman in view of Kim to grant access as disclosed
by Conner. The motivation is to doing so is that it allows access to be granted in a more optimum
manner, thereby enhancing service efficiency and reliability.

28. Claims 10-12 and 14 are similar to claims 3-5 and 7 and are thus rejected for similar reasons.
29. Regarding claim 16, the claims of Rahman discloses:

“A method of providing WiFi wireless local area network access to a user, the method comprising:

communicating with a wireless local area network using first wireless transceiver circuitry
associated with a first WiFi wireless access point, the first WiFi wireless access point having a first
coverage area; establishing a wireless link between the first WiFi wireless access point and second
wireless transceiver circuitry associated with a second WiFi wireless access point, the second WiFi
wireless access point having a second coverage area...” ([para 0026]: “Thus, shown in the example
mesh network 100 is a root AP 101 with a direct backhaul link to mesh AP 103 and to mesh AP
105. The mesh AP 105 has a direct backhaul link to a mesh point 107 that acts as a relay, to a
mesh AP 109. The relay mesh point 107 has a direct backhaul link to mesh AP 111, and, as
described above, can be considered mesh AP 107. Each mesh AP has a backhaul radio interface
and an access radio interface, and can form an infrastructure wireless network via its access
radio interface. FIG. 1 shows mesh AP 111 with its infrastructure wireless network 117, including a
client station 113 and a client station 115.”)

“...configuring the first wireless transceiver circuitry and the second wireless transceiver circuitry

with distributed logic associated with the first WiFi wireless access point and the second WiFi wireless

Samsung Ex. 1004, Page 661 of 759



Application/Control Number: 17/468,509 Page 19
Art Unit: 2412

access point, wherein the configuring includes, for each WiFi wireless access point, aggregating at least
two access transceivers...” ([para 0032]: “FIG. 2 shows an example mesh AP, say mesh AP 111 that
includes a backhaul radio interface 201, an access radio interface 203, and an AP control
processor 205 to which the backhaul and access radio interfaces are coupled.” ; [para 0103]: “The
processing system further may be a distributed processing system with processors coupled by a
network.”)

Rahman does not explicitly disclose “granting a user access to the wireless local area network
via a virtual link based on network resource availability” nor “to define the virtual link with an available
bandwidth greater than a given bandwidth associated with each access transceiver.”.

However, Kim discloses the missing feature “to define the virtual link with an available bandwidth
greater than a given bandwidth associated with each access transceiver.” ([para 0056]: “For example, if
the UE 505 is using a first transceiver having a maximum bandwidth of 20 MHz at a frequency
band, and the UE 505 can aggregate carriers of up to 40 MHz at the frequency band, the N/W 510
commands the UE 505 to use a second transceiver that can support the frequency band that has a
wider bandwidth than that of the first transceiver.” ; [para 0058]: “The UE 505 switches on a
transceiver indicated in the message and then aggregates carriers by the newly added transceiver
in step 545... In that case, the control message would contain information regarding the frequency
bands of the different carriers to be aggregated, center frequency information and bandwidth
information as well as identifiers regarding transceivers to be mapped to the different carriers.”)

It would have been obvious to one of ordinary skill in the art, before the effective filing date of the
invention, to combine/modify the wireless network of Rahman with the link aggregation disclosed by Kim.
The motivation is to allow for greater bandwidth as compared to only using a single transceiver, thereby
enhancing service quality.

Rahman in view of Kim do not explicitly disclose “granting a user access to the wireless local
area network via a virtual link based on network resource availability”.

However, Conner discloses the missing feature “granting a user access to the wireless local area
network via a virtual link based on network resource availability” ([para 0017]: “To reduce the overhead

required to distribute link-state information across the wireless mesh network 100, primary relay
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nodes may be selected to generate and forward the link-state information as described herein.
The primary relay nodes may be a subset of relay nodes of the wireless mesh network 100. The
link-state information may include metric associated with each link of the wireless mesh network
100. For example, the link-state information may include information indicative of quality (e.g.,
signal-to-noise ratio), available bandwidth (e.g., data rate), and/or other characteristics associated
with each link. As a result, the plurality of mesh nodes 102 may identify the best route between a
source and a destination in the wireless mesh network 100 based on the link-state information
from the primary relay nodes.”)

It would have been obvious to one of ordinary skill in the art, before the effective filing date of the
invention, to combine/modify the wireless network of Rahman in view of Kim to grant access as disclosed
by Conner. The motivation is to doing so is that it allows access to be granted in a more optimum
manner, thereby enhancing service efficiency and reliability.

30. Claims 17-18 and 20 are similar to claims 3-5 and 7 and are thus rejected for similar reasons.

Allowable Subject Matter
31. Claims 5 and 12 would be allowable if rewritten to overcome the double patenting rejections and
the rejection(s) under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AlA), 2nd paragraph, set forth in this Office
action and to include all of the limitations of the base claim and any intervening claims.

The following is a statement of reasons for the indication of allowable subject matter:

Regarding claims 5, of the closest prior arts Rahman (US 20080084855 A1) in view of Kim (US
20110128919 A1) and further in view of Conner (US 20060140123 A1) disclose all the features of the
parent claims. However, Rahman in view of Kim and Conner do not disclose “the indicator of wireless
transceiver availability is fed back from the wireless transceiver circuitry to the distributed processing
logic”. The cited references fail to anticipate or render the above limitations in combination with all the
recited limitations of claims 5 obvious, over any of the prior art of record, alone or in combination. Claim

12 is similar to claim 5 and contains allowable subject matter for similar reasons.
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Conclusion
32. 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 - 5:30pm.

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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10:35 AM

2019/07/111
12:10 PM

L29

L31

24

(virtual aggregat$3)
NEAR link WITH
bandwidth WITH
determin$5 AND L28

(US-PGPUB;

USPAT)

OR

2019/07/11
12:11 PM

virtual NEAR link WITH
resources WITH
(aggregat$3 combined
combination)

(US-PGPUB;

USPAT)

OR

ON

ON

2019/07/12
09:27 AM

02/02/2023 11:51:37 AM
Workspace: 17468509
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L33

virtual NEAR link WITH
wire$1less SAME
(resources bandwidth)

(transmitter transceiver)
WITH (aggregat$3
combin$3) WITH
bandwidth

L39

485

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

2019/07/12
09:30 AM

2019/0712
09:34 AM

(plural$3 multiple
second two set) NEARS3
(transmitter transceiver)
WITH (aggregat$3
combin$3) NEAR2
(resources bandwidth)

(plural$3 multiple
second two set
combination) NEAR3
(transmitter transceiver)
WITH (aggregat$3)
NEARZ2 (resources
bandwidth carrier) NOT
L37

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

OR

ON

ON

2019/07/12
09:35 AM

2019/07112
10:02 AM

(plural$3 multiple
second two set
combination) NEAR3
(transmitter transceiver)
WITH (aggregat$3)
NEAR2 (resources
bandwidth carrier) AND
virtual ADJ2 link NOT

10:11 AM

02/02/2023 11:51:37 AM Page 3 of 13
Workspace: 17468509 SK
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L37

L43

("20070242695"
"20130281049").PN.

(US-PGPUB;

USPAT)

OR

ON

ON

2019/07/12
10:14 AM

L45

linearly NEAR coupled
SAME radially NEAR
coupled AND radially
NEAR coupled WITH
arc

(US-PGPUB;

USPAT)

OR

ON

ON

2019/07/12
12:04 PM

L47

19

access NEAR point
SAME linear SAME

(US-PGPUB;

USPAT)

OR

ON

ON

L49

228

linear SAME radial AND
L48

(access NEAR point
AP) WITH linear AND
L48

(US-PGPUB;

(H04W$7).CPC.

(US-PGPUB;

USPAT)

USPAT)

USPAT)

OR

ON

ON

2019/07/12
12:09 PM

2019/07/12
12:10 PM

2019/07112
12:15 PM

2019/07112
03:37 PM

(mesh) WITH linear
AND L53

(access point AP) WITH
coverage WITH
overlap$4 WITH
linear$2 AND L53

(US-PGPUB;

(US-PGPUB;

USPAT)

USPAT)

2019/07112
03:37 PM

2019/07/12
03:53 PM

02/02/2023 11:51:37 AM
Workspace: 17468509
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(access ADJ point AP)
WITH coverage WITH
overlap$4 WITH

exten$4

(access poin )
WITH overlap$4 SAME

(US-PGPUB; USPAT)

2019/07/15
10:20 AM

L63

multiple WITH
transceivers! SAME
aggregate WITH

(US-PGPUB; USPAT)

OR

ON

ON

2019/10/28
10:05 AM

L65

L67

L69

81

22

transceivers! WITH
aggregate NEAR link

transceivers! SAME
(virtual aggregate)
NEAR (link bandwidth

L67 AND L68

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

OR

OR

OR

ON

ON

ON

ON

ON

ON

2019/10/28
10:39 AM

2020/02/12
11:00 AM

2020/02/112
11:00 AM

L71

60

(transceiver transmitter)
WITH (allocat$3
dedicat$3) WITH
(bandwidth resources)
WITH (first second)
NEAR (link connection)

(US-PGPUB; USPAT)

OR

ON

ON

2021/01/118
12:45 PM

02/02/2023 11:51:37 AM
Workspace: 17468509
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L73

L75

172

transceivers! SAME
aggregate WITH
bandwidth

virtual ADJ link SAME
(aggregat$3 combin$5)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

OR ON

OR ON

ON

ON

2021/01/18
05:47 PM

2021/01118
05:47 PM

L77

96

transceivers! SAME
(virtual aggregate)
NEAR (link bandwidth)

(US-PGPUB; USPAT)

OR ON

ON

2021/04/23
10:41 AM

L81

14

WITH overlap$4 SAME
(relay mesh) SAME
coverage

(Sai NEAR
Manapragada).IN.

(USPAT)

OR ON

ON

10:41 AM

2023/01/30
09:34 AM

28

L82 AND virtual NEAR
link WITH availab$5

(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,

OR ON

2023/02/01

10:55 AM

02/02/2023 11:51:37 AM
Workspace: 17468509
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MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, S|, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L85 21574 L82 AND bandwidth (US-PGPUB; USPAT; [OR ON ON 2023/02/02
WITH availab$5 USOCR; FIT (AU, AP, 10:53 AM
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)

L87 54506 L82 AND bandwidth (US-PGPUB; USPAT; |OR ON ON 2023/02/02
WITH availab$5 grant [USOCR; FIT (AU, AP, 10:57 AM
02/02/2023 11:51:37 AM Page 7 of 13
Workspace: 17468509 SK
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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, S, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO:;
JPO; DERWENT:;
IBM_TDB)

L89

L82 AND bandwidth
WITH availab$5 WITH
grant$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, Sl, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

02/02/2023 11:51:37 AM
Workspace: 17468509

OR

ON

ON

2023/02/02
10:57 AM
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L82 AND bandwidth
WITH (availab$5 free
unused) WITH grant$3
SAME (relay mesh
bridge)

L93

02/02/2023 11:51:37 AM
Workspace: 17468509

102

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

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

2023/02/02
10:57 AM

(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, S|, 8K,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;

I

OR

ON

ON

2023/02/02
10:58 AM

Page 9 of 13
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L95 409

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, S|, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

OR ON

ON

2023/02/02
11:00 AM

Lo7 19

(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, SK,
TH, TN, TR, TW, UA,

ON

2023/02/02
11:02 AM

02/02/2023 11:51:37 AM
Workspace: 17468509
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VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L99 21 L82 AND (den$3 (US-PGPUB; USPAT; |OR ON ON 2023/02/02
refus$3 accept$3 USOCR; FIT (AU, AP, 11:02 AM
reject$3) WITH (relay  |AT, BE, BG, BR, BY,
mesh bridge) WITH CA, CH, CN, CS, CU,
(bandwidth) 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

L101 3614 bandwidth NEAR3 (US-PGPUB; USPAT; [OR ON ON 2023/02/02
(availab$5 free unused) [USOCR; FIT (AU, AP, 11:09 AM
WITH (relay mesh) AT, BE, BG, BR, BY,

CA,CH,CN, Cs, CU,
CZ, DD, DE, DK, EA,

02/02/2023 11:51:37 AM Page 11 of 13
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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, S|, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;

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, S, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT:;
IBM_TDB)

OR ON

ON

2023/02/02
11:12 AM

02/02/2023 11:51:37 AM
Workspace: 17468509
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L105

316

L102 AND bandwidth
NEAR3 (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, Sl, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;

IBM_TDB)

OR

ON

ON

2023/02/02
11:16 AM

PE2E SEARCH - Search History (Interference)

Ref #

Hits

Search Query

DBs

Default
Operator

Plurals

British
Equivalents

Time Stamp

N80

15214

N82

29

(HO4\W16/$5).CPC.

(USPAT)

OR

ON

ON

2021/04/23
10:44 AM

(H04\W16/$5).CPC.
AND ((virtual$3 logic$2)
NEARS3 link).CLM

(USPAT)

OR

ON

ON

2021/04/23
10:44 AM

N84

48

(HO4\W16/$5).CPC.
AND ((virtual$4 logic$2
aggregat$3) NEAR3
link).CLM.

(USPAT)

OR

ON

ON

2021/04/23
10:45 AM

02/02/2023 11:51:37 AM
Workspace: 17468509

Page 13 of 13
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