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Attorney Docket Number 0357-03304

Application Number

Title of Invention Chirp Networks

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the document
may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2:

Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to 37
CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Inventor Information:

Inventor 1

Legal Name
Prefix| Given Name Middle Name Family Name Suffix
Francis DACOSTA

Residence Information (Select One) (®) US Residency (O Non US Residency (O Active US Military Service

City Santa Clara

‘ State/Province | CA | Country of Residence ! ‘ us

Mailing Address of Inventor:

Address 1 3355 Benton Street

Address 2

City Santa Clara ‘ State/Province ‘ CA

Postal Code | 95051 | Country i us

All Inventors Must Be Listed - Additional Inventor Information blocks may be generated

within this form by selecting the Add button.

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).

[ ] An Address is being provided for the correspondence Information of this application.

Customer Number

27197

Email Address

mail@cherskov.com | | Add Email | |Remove Email

Application Information:

Title of the Invention

Chirp Networks

Attorney Docket Number

0357-03304 Small Entity Status Claimed =

Application Type

Nonprovisional

Subject Matter Utility
Total Number of Drawing Sheets (if any) 72 Suggested Figure for Publication {if any) 67
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Application Number

Title of Invention Chirp Networks

Filing By Reference:

Only complete this section when filing an application by reference under 35 U.S.C. 111(c} and 37 CFR 1.57{a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section{s) below (i.e., "Domestic Benefit/National Stage Information” and “Foreign Priority Information®).

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a).

Application number of the previcusly Filing date {YYYY-MM-DD) Intellectual Property Authority or Country
filed application

Publication Information:
[ ] Request Early Publication {Fee required at time of Request 37 CFR 1.219)

Request Not to Publish. | hereby request that the attached application not be published under 35US5.C
] 122(b) and certify that the invention disclosed in the attached application has not and will not be the subject of an
application filed in another country, or under a multilateral international agreement, that requires publication at eighteen
PP ry g q p g
months after filing.

Representative Information:

Representative informaticn should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer Number
will be used for the Representative Information during processing.

Please Select One: (® Customer Number (O) US Patent Practitioner (O Limited Recognition (37 CFR 11.9)
Customer Number 27197
Prefix Given Name Middle Name Family Name Suffix

Remove

Registration Number

Prefix Given Name Middle Name Family Name Suffix

Remove

Registration Number

Additional Representative Information blocks may be generated within this form by
selecting the Add button.
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Attorney Docket Number

0357-03304

Application Number

Title of Invention

Chirp Networks

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.5.C. 119(e}, 120, 121, 365(c), or 386(c) or indicate National
Stage entry from a PCT application. Providing this information in the application data sheet constitutes the specific reference
required by 35 U.5.C. 119(e} or 120, and 37 CFR 1.78.
When referring to the current application, please leave the application number blank.
Prior Application Status
Application Number Continuity Type " Prior Application Number Filing or 371(c) Date
(YYYY-MM-DD)
14740062 2015-06-15
Prior Application Status Pending
Application Number ' Continuity Type  Prior Application Number Filing or 371(c) Date
(YYYY-MM-DD)
14740062 Claims benefit of provisional 62012196 2014-06-13
Prior Application Status Patented
Applicaticn o Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
14740062 Continuation in part of 13764008 2013-02-11 9363651 2016-06-07
Prior Application Status Patented
Applicaticn e Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
13764008 Continuation in part of 13627883 2012-09-26 8923186 2014-12-30
Prior Application Status | Pending
Application Number Continuity Type Prior Application Number Filing or 371(c) Date
(YYYY-MM-DD)
13627883 Claims benefit of provisional 61615802 2012-03-26
Prior Application Status Pending
Application Number Continuity Type Prior Application Number Filing or 371(c) Date
(YYYY-MM-DD)
13627883 Claims benefit of provisional 61555400 2011-11-03
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Application Number

Title of Invention Chirp Networks

Prior Application Status | Pending

Application Number Continuity Type Prior Application Number Filing or 371(c) Date
(YYYY-MM-DD)
13627883 Claims benefit of provisional 61621926 2012-04-09

Prior Application Status Patented

Application - Prior Application Filing Date Issue Date
Number Centinuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD}
14740062 Continuation in part of 13571294 2012-08-09 9172738 2015-10-27

Prior Application Status Patented

Application L. Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
13571294 Continuation in part of 12696947 2010-01-29 8520691 2013-08-27

Prior Application Status | Pending

Application Number Continuity Type Prior Application Number Filing or 371(c) Date
(YYYY-MM-DD)
12696947 Claims benefit of provisional 61148803 2009-01-30

Prior Application Status | Patented

Applicaticn - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD}
13571294 Continuation in part of 12352457 2009-01-12 8477762 2013-07-02

Prior Application Status | Abandoned

Application Number Continuity Type Prior Application Number Filing or 371(c) Date
(YYYY-MM-DD)
14740062 Continuation in part of 13541446 2012-07-03

Prior Application Status Patented

Applicaticn . Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD}
14740062 Continuation in part of 14523778 2014-10-24 9730100 2017-08-08
Prior Application Status Patented Remove
Applicaticn . Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM.DD) Patent Number (YYYY-MM-DD}
14523778 Continuation of 12625365 2009-11-24 8514852 2013-08-20
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Application Number
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Prior Application Status | Pending

Application Number Continuity Type Prior Application Number Filing or 371(c) Date
(YYYY-MM-DD)
12625365 Claims benefit of provisional 61117502 2008-11-24

Additional Domestic Benefit/National Stage Data may be generated within this form by
selecting the Add button.

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for pricrity as required by 35 U.5.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX) theI information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i}(1) and {2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual

property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1}).

Application Number Country' Filing Date (YYYY-MM-DD) Access Codel(if applicable)

Additional Foreign Priority Data may be generated within this form by selecting the Add
button.

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition
Applications

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[] 16.2013.

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

16, 2013, will be examined under the first inventor to file provisions of the AlA.
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Application Number
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Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written authority to
permit a participating foreign intellectual property (IP) office access to the instant application-as-filed {see paragraph A in
subsection 1 below) and the European Patent Office (EPO} access to any search results from the instant application {see
paragraph B in subsection 1 below).

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the
authorization by checking the corresponding box A or B or both in subsection 2 below.

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an application.
After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind authorization for access
by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate.

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s)

A. Priority Document Exchange (PDX)} - Unless box A in subsection 2 (opt-out of authorization) is checked, the undersigned
hereby grants the USPTO authority to provide the European Patent Office {EPQO), the Japan Patent Office (JPO), the Korean
Intellectual Property Office (KIPQ), the State Intellectual Property Office of the People’s Republic of China (SIPO), the World
Intellectual Property Organization (WIPQ), and any other foreign intellectual property office participating with the USPTO in a
bilateral or multilateral priority document exchange agreement in which a foreign application claiming priority to the instant
patent application is filed, access to: (1} the instant patent application-as-filed and its related bibliographic data, (2) any foreign
or domestic application to which priority or benefit is claimed by the instant application and its related bibliographic data, and
(3) the date of filing of this Authorization. See 37 CFR 1.14(h)(1).

B. Search Results from U.S. Application to EPO - Unless box B in subsection 2 (opt-out of authorization) is checked, the
undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search results from
the instant patent application when a European patent application claiming priority to the instant patent application is filed. See
37 CFR 1.14(h)(2).

The applicant is reminded that the EPO’s Rule 141(1) EPC (European Patent Convention) requires applicants to submit a copy of
search results from the instant application without delay in a European patent application that claims priority to the instant
application.

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s)

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant
[ ] application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with any
documents and information identified in subsection 1A above.

u B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent
application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant application.

NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the application in
accordance with 37 CFR 1.14.
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Attorney Docket Number 0357-03304

Application Number

Title of Invention

Chirp Networks

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant 1

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an

applicant under 37 CFR 1.46 {(assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be
identified in this section.

(®) Assignee

O Legal Representative under 35 US.C. 117

(O JointInventor

Q Person to whom the inventor is obligated to assign.

O Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here.

X

Organization Name MeshDynamics

Mailing Address Information For Applicant:

Address 1 3355 Benton Street

Address 2

City Santa Clara State/Province CA
CountryI us Postal Code 95051
Phone Number Fax Number

Email Address

Additional Applicant Data may be generated within this form by selecting the Add button.
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Attorney Docket Number

0357-03304

Application Number

Title of Invention

Chirp Networks

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of
CFR to have an assignment recorded by the Office.

Assignee 1

Complete this section if assignee information, including non-applicant assignee infermation, is desired to be included on the patent application
publication. An assignee-applicant identified in the "Applicant Information" section will appear on the patent application publication as an
applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the patent application

publication.

If the Assignee or Non-Applicant Assignee is an Organization check here.

[]

Prefix

Given Name

Middle Name

Family Name

Suffix

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City State/Province
Country | Postal Code
Phone Number Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by

selecting the Add button.
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Application Data Sheet37 CFR 1.76

Attorney Docket Number

0357-03304

Application Number

Title of Invention

Chirp Networks

Signature:

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application Data Sheet
is submitted with the INITIAL filing of the application and either box A or B is not checked in subsection 2 of the
“Authorization or Opt-Out of Authorization to Permit Access” section, then this form must also be signed in accordance
with 37 CFR 1.14(c).

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic entity (e.
g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a patent practitioner,
all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given power of attorney (e.qg.,
see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.

Signature

fSzymon M. Gurda/

Date (YYYY-MM-DD)

First Name

Szymon

Last Name

Gurda

Registration Number

58451

Additional Signature may be generated within this form by selecting the Add button.
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DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN N
APPLICATION DATA SHEET (37 CFR 1.76}

Title of | CHIRP NETWORKS

invention

As the below namad inventor, | hereby declare that:
This declaration [§]
isdirected to:

filed on

The above-identified application was made or authorized o be made by me.

i believe that | am the original inventor or an original joint inventor of a claimed invention in the application.

{ hereby acknowledge that any willful false staterment made in this declaration is punishable under 18 U.S.C. 10061
by fine or imprisonment of not mora than five (8) vears, of bath.

WARNING:

Pelitionar/applicant is cautioned o avoid submilting personal information in documants filed in a patent application that may
contribute to ideniity thefl. Personal information such as social security numbers, bank account numbers, or credit card numbers
{other than a check or credit card authorization form PTC-2038 submitted for payment purposes) is never required by the USPTQO
1o suppori a patilion or an application. If this type of personal iInformation is included in docurmnents submilted o the USPTO,
petitionars/applicants should consider redacting such persanal information from the documents before submilling them o the
USPTQO. Petitionerfapplicant is advised that the record of a patent appilication is availabie o the public after publicatlion of the
application {unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the gpplication) or issuance of 3
patent. Furthermore, the record from an abandoned application may also be avaliable to the public if the application is
raferanced in a published application or an issued patent {see 37 CFR 1.14). Checks and credit card authorization forms
FTO-2038 submitted for payment purposes are not relained in the application file and tharefore are not  publicly available.

LEGAL NAME OF INVENTOR

inventor: Fraﬁéﬁ DACOSTA f:\ {'} A . Date {Optionaly

Signature: L@ Q,A&W "] /\LC{/L““:D L -

>4

Note: An application data sheet {(FTO/AB/M4 or equivalent), including narming the entire inventive entity, must accompany this form or must have
been previously filed. Use an additional PTO/AIA/GT form for each additional invenior.

iection of information is required by 35 U.8.C. 115 and 37 CFR 1.63. The information is requirad to obtain or retain a benefit by the public which is to file {and
{3 to process) an applicatinn. Confidentiality is governed by 35 11.8.C. 122 and 37 CFR 1,11 and 1.14. This coliaction is estimatad to {ake 1 minuie {o
complete, including gathering, preparing, and submilling the compieted application form to the USPTQ. Time will vary depending upon the individual vase. Any
commenia on the amount of timea vou regquire to completle this form andfor st stions for reducing this burden, should be sent o the Chief Information Officer, U.S.
Patent and Trademark Office, U.8. Depattment of Commerce, P.Q. Box 1450, Alexandria, VA 22313-1488. DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TG: Commissioner for Patents, P.GO. Box 1483, Alexandria, V& 32313-14588,

i you need assistance in compieiing the form, cail 1-800-PT3-619% and sefect oplion 2
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Figure 23
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Separate Voice and Data Service

Figure 25
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Figure 39
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Patent Application Serial Number 61/555,400 filed on November 3, 2011, currently expired, and
Provisional U.S. Patent Application Serial Number 61/615,802, filed on March 26, 2012, presently
expired, and Provisional U.S. Patent Application Serial Number 61/621,926, filed on April 9, 2012,
presently expired, the contents of which are hereby incorporated by reference.

Application 14/740,062 also claims priority as a continuation in part of U.S. Patent
Application Serial Number 13/571,294, filed on August 9, 2012, issued as 9,172,738 on October 27,
2015, which in turn claimed priority to U.S. Patent Application Serial Number 12/696,947, filed on
January 29, 2010, which issued as U.S. Patent 8,520,691 on August 27, 2013, which in turn claimed
priority as a non-provisional of U.S. application serial number 61/148,803, filed on January 30,
2009, presently expired, the contents of each prior application is hereby incorporated by reference.
Application 13/571,294 also claimed priority as a continuation in part of U.S. Utility Application No.
12/352,457, filed on January 12, 2009, and issued as U.S. Patent 8,477,762 on July 2, 2013, the
contents of each prior application is hereby incorporated by reference.

Application 14/740,062 also claims priority as a continuation in part of U.S. Application
13/541,446 filed on July 3, 2012, presently abandoned, the contents of which are hereby

incorporated by reference.

EX1022, Page 83



Application 14/740,062 further claims priority as a continuation in part of U.S. Utility
Application 14/523,778, filed on October 24, 2014, issued as U.S. Patent 9,730,100 on August 8,
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FIELD OF THE INVENTION

This invention relates to the field of computer networks and machine communications and, more
particularly to a network system and method for facilitating large scale messaging emanating from
devices on the edge of the network. These edge devices include, for example, sensors and actuators
that interface with the dynamics of the physical world and each other through terse messages. In
some embodiments these terse messages are referred to as chirps. Small data propagators near the

edge of the network optimize the data based on dynamic subscriber interests.

BACKGROUND OF THE INVENTION

Increasing percentages of devices connected to the Internet or other global networks are not used by
people in the familiar way that personal computers, tablets and smart phones are. Interconnected
devices monitor the environment, structures, transportation systems, factories, farms, forests,
utilities, soil and weather conditions, oceans and resources. Many of these sensors and actuators are
networked into autonomous sets, with much of the information being exchanged machine-to-

machine directly and without human involvement.

Machine-to-machine communications are typically brief and specialized. Most sensors and actuators
will report or act upon small pieces of information. For purposes of the systems described in this
application these terse messages are "chirps." Burdening these devices with prior art standard

network protocol stacks is inefficient, unnecessary and unduly increases their cost of ownership.
Machine-to-machine communications dominate in several applications, including the field referred

to as the “Internet of Things.” As described in this application, the architecture optimized for the

Internet of Things necessarily entails a widely distributed topology relying on simpler chirp
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protocols, especially at the edges of the network where the machine-to-machine communications
predominate. Intermediate network elements perform information propagation, manage broadcasts,
and provide protocol translation. Another class of devices house integrator functions providing
higher-level analysis, for both near-edge analytics and broader-scope analysis. Small chirp data

provides the necessary information for analytical systems.

The system as described in the application is described using certain analogies, such as the

propagation of pollen, and interaction of social insects.

This application describes reasons why a different architecture is needed for the Internet of Things.
The architectures described can coexist with existing incumbent networking protocols. In one
embodiment, the architecture comprises integrator functions, propagator nodes, and end devices, and

their interactions.

SUMMARY OF THE INVENTION

This invention addresses multiple embodiments. The methods taught address a variety of current
networking challenges, specifically for mobile, temporal, or isolated networks, as can occur when a
collection of wireless nodes is moving. These networks are mission critical, often requiring multiple
connectivity media. Approaches for such networks are described in figures 9, 14, 15, 25, 39, 44, 45.
As shown in those figures, the networks are often hybrids, involving both humans and machines.
The machines may use IP or non IP (machine native) protocols. Such protocols are suitable for terse
machine-to-machine (M2M) messaging and may use separate physical radios as shown in figures 22,
23, 25, 62, 63. Alternately, they may collaboratively share the same physical radio as shown in
figures 32, 33, 39. Such a one-radio embodiment may use collaborative scheduling shown in figures
65-67. Lastly a Network Management System (NMS) framework must support clients which include
humans, machines, routers and applications in the routers supporting terse M2M messaging, as hown

in figure 12, element 060.
These diverse requirements are supported by a service delivery framework for network participants

comprising mesh nodes (in one embodiment) wherein each mesh node supports wireless clients. The

features implemented in the architecture include:
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Logical Radio Routers Figures 1 through 8 depict one logical radio abstraction to support diverse

client connectivity needs. Figures 9, 13, 14, 15, 25, 44, 45, 56 through 63 explain certain other
embodiments. Figures 5, 6 depict the analogy to tree based wired switch stacks. The analogy to ports
on the switches is made in Figures 9, 38 through 42. Figures 13, 14,15, 16, 44, 45 depict mission

critical embodiments. Home or office application are shown in Figures 22, 23, 56 through 63, 68, 69.

Efficient Terse Messaging Transport Figures 10, 11 12, 24, teach concatenation for latency bound

transmissions of terse M2M messaging, an embodiment of particular importance to VOIP packets.

Modular Nodes based on U/D/S/A Figures 17, 22, 23, 26, 38, 39 through 45, 63 are embodiments of

modular frameworks supporting the logical radio abstractions of Uplink, Downlink, Scanner and
Access Point. Failover and dynamic options from one uplink port to another is depicted in Figures 9,
21,41, 42, 44, 45. Dynamic reconfigurable ports and sharing of U,D,S,A functions are depicted in
Figures 9, 41, 42, 44, 45.

Isolated Network support: Figures 27 through 29 teach methods for Distributed DHCP address
generation needed in mobile, temporal or isolated networks. Other applications are depicted in

Figures 26, 39, 44, 45. Finally, Figure 27 depicts the SIP registry for M2M messaging, e.g. VOIP.

Remote Management Figures 18, 19 describe embodiments for remotely programming clients.

Clients include mesh router applications, element 060 Figure 12. Programming applications or rule
based directives is taught in Figures 30, 31. The NMS based application support framework is
depicted in Figure 52. It extensively uses Local and Global Streams, Figures 48, 49. Intra router
communications is implemented using terse UDP-based “heartbeats,” Figure 54. It is open and
customizable and used for other M2M messaging. Stream Readers are used to translate and
communicate with native formats, Figures 50, 51, 52. A published NMS API, Figure 53, enables

custom and domain specific NMS development, see Figure 55.

Application-Aware Mesh Control Figures 12, 20, 43 depict facets of the Mesh Control Layer that

manages mesh topology first introduced in Figure 1. The control layer is radio and protocol

abstracted. It supports both IP and non-IP client devices and applications.

Chirp Device Registration and Discovery Figures 64, 70 describe a topic-based addressing scheme
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that does not require IP based addressing schemes. Instead the nature of the device and its function,
define its genus. Categories may be defined or created using the SIP/DHCP services depicted in
Figures 27, 28. Figures 56 through 63 depict embodiments for such low-cost chirp devices. Category
based information, e.g. “small data” is available within the M2M network for autonomous pattern

discovery and machine control, see Figures 68, 69, 70.

Latency Sensitive Messaging Figures 56 through 63 depict embodiments of devices participating in

a dynamic M2M publish subscribe exchange. Terse M2M messaging between devices includes
latency sensitive traffic, see Figures 25, 56, 68, 69. Figure 71 shows chirp packets enter the
propagator from both local and remote publishers (elements 7110 and 7120 respectively). The latter
is containerized as a bus-load for efficient transport, 7120. Inside the propagator, port forwarding
tables define the locations of interested subscribers. The bus containers may be reconstituted, in
alignment with the current dynamics of the pub-sub exchange. Further processing includes removing
chirp packets that are duplication or are no longer desired (such as for those packets that arrived out
of order or contain information that is no longer current). In one embodiment, heart beat packet
duplicates are discarded at each mesh node. The reconstituted bus containers are then sent out to
both local and remote subscribers 7140. As shown in Figure 72, the top level view of the entire
M2M service delivery framework consists of simple terse messaging devices 7210. Further included
in the embodiment are propagator and bridging Mesh Network elements 7220 which incorporate
agents. The agents are implemented within the nodes 7225. Agents act on behalf of big data

subscriber requirements 7230.

BRIEF DESCRIPTION OF DRAWINGS

In order to more fully describe embodiments of the present invention, reference is made to the
accompanying drawings. These drawings are not to be considered limitations in the scope of the

invention, but are merely illustrative.

FIG. 1 illustrates how the network topology is changed by selecting a different backhaul in a two-
radio system, with one link to the backhaul AP and the other link servicing the child AP. It depicts
four network topologies. Each of the four network topologies provides a different set of performance
in terms of latency and throughput. The mesh control software adjusts the latency and throughput

parameters to meet voice/video or data performance requirements in terms of latency and bandwidth.
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FIG. 2 contrasts the conventional "Dual Radio" mesh with the Logical Two-Radio Mesh. On the left
of FIG 2, two radios labeled 010 and 020 provide client connectivity and ad hoc mesh backhaul
functionality, respectively. All the mesh backhaul radios (020) are on the same channel depicted by
the clouds of coverage of the same color (030). They are all part of the same sub-network. In
contrast, on the right of FIG 2, the same radio (025) provides service to clients and also backhaul
functionality but operates in different sub domains depicted by different color clouds of coverage
(035). The left hand resembles a network hub, the right side a high performance network switch.

Hubs are not scalable.

FIG. 3 compares the two-step process of a single radio relay to a two-radio relay. On the left side,
(010) a single radio relay is shown. Every packet received has to be re-transmitted on the same radio.
Thus the bandwidth with every hop in a single radio mesh network is reduced by approximately
50%. After three hops, the Bandwidth would be an eighth of what is available at the Ethernet
backhaul. On the right side of FIG. 3 (020) a two-radio backhaul is shown, where packets received
on one radio are re-transmitted on another radio operating on a non-interfering channel. In this
configuration, there is no bandwidth reduction with every hop and bandwidth is preserved with

every hop. Two radio mesh backhauls are scalable while single radio backhauls are not.

FIG. 4 shows how the structure of two-radio multiple hop mesh network where each two radio unit
services a Basic Service Set (BSS) by configuring one of the two radios to serve as an AP to its
clients. Clients may include the second radio of another two radio system, with this radio configured
to run in station mode, providing the backhaul path back to the Ethernet link. In the insert, the
uplink radio (labeled 010) connects to the parent mesh node while the downlink radio (labeled 020)
acts like an Access Point to client radios, including other mesh nodes that connect to it through their
uplink radio. Note that all service radios (020) operate on different non-interfering channels,

depicted by different color ovals.
FIG. 5 shows the similarities between FIG 4 and a wired switch stack with the same chain of
connectivity 040-050-060. Both have the same tree-like structure and up link and down link

connections. In both cases the units (040,050,060) operate on a distinct sub domain.

FIG. 6 illustrates one embodiment of the two logical-radio approach with three physical radios. Two
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radios constitute logically one radio of the two logical radio concept, while the third physical radio
serves clients as the second radio of the two logical radio concept. By eliminating the sharing of
physical radios for both backhaul and client services, the backhaul bandwidth is improved and also
reduced the dependency to use the same type of radios for the backhaul and for clients. In the insert,
the uplink radio (labeled 010) connects to the parent mesh node while the downlink radio (labeled
020) connects to the uplink radio of child mesh nodes. The service radio (labeled 030) act as Access
Points to client radios shown as triangles. One such is labeled 040. Note that all service radios (030)

operate on different non-interfering channels, depicted by different color ovals.

FIG. 7 illustrates another embodiment of the two logical radio approach but with five physical
radios. The uplink and downlink radios (shown as one radio Fig. 6) are split into two radios, in this
embodiment, with each responsible for one direction of traffic. Bandwidth is doubled and latency
halved, since traffic in the opposing direction now has its own channel or logical "lane". Thus, the
radio labeled 010 in Figure 6 is now radios 012 and 010. Similarly, the radio marked 020 in Figure 6
is now split into radios labeled 022 and 020. The radio pairs 012-010 and 022-020 provide the same
functionality as the radios labeled 010 and 020 in Figure 6 but with twice the bandwidth and
approximately half the latency.

FIG. 8 is an extension of the five-radio embodiment shown in Figure 7. In Figure 7, there is one
service radio to service both voice and data clients. However voice and data traffic has different
performance requirements. By having different Access Point radios service the voice and data
clients, the contention between voice and data packets attempting to gain access to the same medium
is reduced. Also, with different radios servicing the data and voice clients, the voice and data packets
can now be treated differently. The Access Point radios servicing the voice clients could therefore be
operating in TDMA (time division multiple access) mode while the AP radio servicing the data
clients operates in CSMA (Collision Sense Multiple Access) mode. The two radios (032) and (034)
thus provide different functionality. VoIP devices such as phones connect to the former, data devices

such as laptops to the latter.

FIG 9 is a five-radio extension of the three-radio configuration shown in Figure 6 but with more

dedicated service radios operating on different frequencies for different types of client radios.

FIG 10 shows the maximum VOIP bandwidth available per client, using 802.11 radios, as the
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number of clients increase, as measured by the size of the packet that each client can send every 20
ms. As the number of clients increase the size of the packet - and the associated voice quality - drops
dramatically. In one embodiment, to achieve 64 Kbps voice quality, an 802.11b radio can support

around 25 clients.

FIG 11 shows the maximum VOIP bandwidth available per client, using 802.11a radios, as the
number of clients increase, using the same packet size metric sent every 20 ms. As the number of
clients increase the size of the packet - and the associated voice quality - drops dramatically. In one

embodiment, to maintain 64 Kbps voice quality, an 802.11a radio can support around 55 clients.

FIG. 12 shows extensions developed and implemented in the mesh network stack to provide an
efficient backhaul for voice. The small voice packets are concatenated into larger packets and sent
(as one packet) at regular intervals to the backhaul radios. At each mesh node voice packets intended

for that destination are removed and the rest sent back (as one large packet).

As explained below, the embodiment includes a Packet classifier (labeled 010) that recognizes voice
packets based on size and regularity of transmissions. A VOIP concatenation engine (labeled 020)
"container-izes" small voice packets into a larger "container" packet for more efficient
transportation. Real time extensions (labeled 030) to the Linux kernel enable the system to provide
near real time performance for sending and receiving the latency sensitive VOIP container packets

through the network - regardless of what the Operating System is doing at the time.

Application driven rules and Scripts are resident in device abstracted APPLICATION layer library
060, a supervisory control layer above three lower control layer modules: TCP/IP, MESHCONTROL
040 and SCAN 050. Direct Machine to Machine (M2M) communications are controlled by
APPLICATION over the Software MAC layer. The Software MAC Layer is typically running at the
Kernel level of the software platform, requiring LINUX KERNEL EXTENSION 030. These
extensions enable low level, fast applications/algorithms, operating at close to port forwarding
tables, operating at (Kernel level) Drivers for Ports 080. The APPLICATION layer is analogous to
the Control Plane in the SDN paradigm. The control plane manages the buses, Fig. 72 needed for
real time M2M messaging for industrial applications Figs. 56, 68, 69, down to port level routing.
The TCP/IP layer supports AAA audit trails and AES encryption 090 so the Application Service

Delivery and Deployment is securely managed.
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FIG. 13 shows the concept of a "Hybrid Mesh network" where two-radio systems provide two types
of service. In one case, they are part of an infrastructure mesh as shown by the two-radio mesh node
labeled 010. In another embodiment, the same node may be dynamically reconfigured to support ad
hoc peer-to-peer connectivity. The node labeled 020 (marked as E8) has two radios. One is intended
for client radio connection to infrastructure mesh nodes - see the radio labeled 030 on the unit
marked E9. The other provides a peer-to-peer mesh capability, as shown by radio labeled 040.
Depending on the needs of the network, the two-radio units are dynamically re-configured to support
either need, infrastructure mesh (010) or backhaul support to ad hoc mesh (020). Labels 050 and 060

designate connected and broken ad hoc mesh links.

FIG. 14 is an application of the Hybrid Mesh concept to a Public Safety embodiment. The node
labeled 010 is a Stationary node on top of a light pole, in this embodiment. A mobile embodiment
shown as labeled 020 is entering the building (arrow) such as when carried by firefighters. These
mobile units are also called "breadcrumb" routers. The Mobile Mesh nodes provide connectivity to
two-radio portable units worn by the firefighters in this picture. All firefighters are thus connected to
themselves through a peer-to-peer mesh network shown as a thin line. They are also connected to the
Infrastructure mesh backhaul through one or more connect points. This ensures redundancy in

network connectivity. The broken link (labeled 060, Figure 13) is avoided.

FIG. 15 is an application of the Hybrid Mesh concept related to a Battle Force Protection

embodiment.

FIG 16 depicts an embodiment using mesh nodes which feature four radio slots used in the modular
mesh framework of Fig. 17. There are two slots for radio cards on the front and back. Up to four
radios 010 are thus supported on a single embedded systems board. The radio card antenna
connections 030 are included for four radios. Two Ethernet ports 020 provide wired access to

provision wired uplink and wired service access.

FIG 17 indicates the modular mesh framework, whereby a four slot board, as shown in Fig. 16, may
be configured to provide different functionalities: Two radio Backhaul (BH) 010; three radios
BH+AP 020; four Radio with BH AP and Scanner 030; four radio with Full Duplex (FD) using a

coupled two radio BH 040. Further, since the modular mesh framework always forms a tree, these
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nodes are part of a switch hierarchy, as shown in Fig. 5.

FIG 18 depicts how the installation software is tagged to both the radios and board characteristics. It
shows a serial line connected to load the boot loader program, after which the Ethernet port is used
to complete the software installation and branding process. Compiling the install program on the

board it is intended to run on performs this function, thus creating a unique software image.

FIG. 19 is a view of the flash deployment software developed and implemented to ensure that
software generated for the install of this board cannot be used by another mesh node. When the
software installation process begins, the software is compiled on the board it is intended for and the
compilation process is unique since it is based on a number of unique factors. The software is
generated on the board that it is intended to run on - to ensure that the software image cannot be used
to run on another board, thus preventing both software privacy and dissuading theft of the mesh

nodes.

FIG. 20 shows that the Mesh Control Software sits above the Media Access Control (MAC) of the

radio. As such it is radio and protocol agnostic, in one embodiment.

FIG. 21 shows how channel interference is dynamically managed in the logical two-radio system.
FIGS. 22 and 23 introduce an embodiment bridging across diverse wireless medium using the
example of an N-Logical wireless medium bridge, referred to as the "nightlight." In one
embodiment, the nightlight serves as both range extender and intermediary between device "chirps"

and more conventional, IP based, communication devices and protocols.

FIG. 24 shows the synchronization of multiple voice devices accessing the same wireless medium

with a focus on the time for bulk receipt of packets that are shared among the separate devices.
FIG. 25 shows a voice device talking to a dedicated voice radio and data devices taking to a data
radio, with one phone 2501, capable of taking to both 2502 and 2503 in one embodiment. The night

light embodiment 2504 manages both voice and data transceivers, in the depicted embodiment.

FIG. 26 depicts the dynamic collaboration tree for an exemplary supply chain application, where
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routers support modular U,D,S A functionalities and messaging is driven by collaborative

scheduling, as detailed in Figs. 65, 66, 67.

FIG. 27 shows an isolated mobile network cluster and communication within it using VOIP phones.

FIGS. 28 and 29 describe an embodiment wherein isolated network clusters may converge with

distributed DHCP services and inherent conflict resolution using randomized sub net address ranges.

FIGS. 30 and 31 depict the process of generating an OS-independent image for secure small
footprint devices and an exemplary graphical programming environment for simple sensory devices,

in one embodiment.

FIGS. 32 and 33 depict device repeaters and range extenders. Conceptually these devices are similar
to clients, such as the soldiers in the battle force embodiment shown in FIG. 15. The range extenders
provide blind repeating and therefore range extension for remote devices. They also serve as a
redundant path, similar to FIG. 13 but employing a single physical radio. Thus, in chirp language,

they are birds that repeat and relay a bird song in string of pearl configurations.

FIGS. 34 through 36 depict representative IP based "light" or low payload packets that may be used
to transport chirp data over an IP based network. 802.11 packets are used as examples. Chirp data is
encapsulated in such packets for onward transmissions, in unicast, multicast or broadcast modes, in
search of flower/agents/tunes/subscribers interested in the chirp/pollen. In one embodiment, chirp
devices use such innocuous frames to transport payload - only chirp aware routers know how to

recognize them as chirp packets and process their (secure) routing to appropriate agents accordingly.

FIGS. 37 through 38 map the equivalent slots/ports of wired and wireless switch equivalents as

shown in Figs. 4 and 5.
FIG. 39 shows how logical radio modes, Uplink (U), Downlink (D), Scanner (S), Access Point for
Service (A) map to physical transceivers in single radio and multi radio mesh node embodiments.

The joining of tree branches 3950 to tree trunks 3960 is aided by common routers 3952.

FIG. 40 is a simulation of a representative prior art mesh routing algorithm and its comparison to
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tree based routing of Fig 4. The thicker blue lines in Fig 40, 4040 denote the minimal spanning tree.
Note the dashed lines have to be additionally recomputed for each node in prior art mesh routing.

Performance deteriorates exponentially as O (n?) where n is the number of mesh members.

FIGS. 41 and 42 depict a switch equivalent of logical radios operating in both wired and wireless
mediums/channels, using Logical Radios Uplink (U), Downlink (D), Scanner (S) and O(n) routing.

The logical radio switching module (as an insert in one embodiment) is introduced.

FIG. 43 is a schematic of how the abstraction layers for logical radios may themselves be combined
to create more complex abstractions. Element 4320 refers to two abstractions AP (also in Figs. 12,
17). The "bridge" is a combined logical radio abstraction, similar to the Uplink and Downlink (U+D)

backhaul, but bridging over disparate frequencies and protocols.

FIG. 44 shows the bridging function (as described in Fig. 43). Mobile node 4455 switches from
"blue" 5.8G backhaul to a "pink" 2.4G backhaul. The sub tree beginning with mobile node 4457 is

thus operating on a non-interfering channel/frequency/protocol. The static counterpart is 4460.

FIG. 45 depicts a "string of pearls" configuration of static mesh nodes. A mobile mesh node,
traveling at 60 mph makes temporary connections with each node in the string. Switching from node
to another is seamless and unbroken, as noted by the video output below. The process is repeated
with single radios embodiments, using logical radios. Bandwidth degraded along the string of pearls,
as expected, but video output was still jitter free and unbroken, due to proactive Scan Control, Fig.

12, Logical Radio abstractions and the benefits of O(n), tree based routing.

FIG. 46 depicts the dependency of latency sensitive traffic to the network tree topology, specifically,

the number of siblings in sub trees along the route to the destination node/parent/root.
FIG. 47 depicts the use of a reserved time slot for transmitting bulked, latency sensitive data,
whereby clients remain silent during transmission in this time slot. The time slot allocations may be

fixed or variable. In one embodiment it is dynamically managed by Collaborative Scheduling.

FIG. 48 depicts broadcasts/streams restricted to a region. The region may be defined by geography,

membership and mesh topology e.g. restrict the number of hops or sub trees. Further, the region may
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include directions: up/down or a set of turn by turn directions. An example of regional streams may
include a section of the home, where only siblings of a sub tree require particular data stream. Note
that backhaul bandwidth is not affected outside stipulated regions. Restricted broadcasting improves

overall network health.

FIG. 49 is effectively the reverse of Fig 48 and is global: e,g. not restricted. Tree based topologies
favor global broadcasts. Streams from the root are always downwards. While streams from nodes
may be either, they are typically upwards. The majority of devices populate the edge of the network
and their pollen is typically upward bound, necessitating bulking, exception handling and

deterministic time mail delivery along the route.

FIG. 50 depicts the Stream Reader, an agent authorized to peer into network router transmission and
receiving packet queues, prior to their onward transmission through the network. Like Post office
sorters, they identify and sort packets for scheduled deliveries, prune dead letters, duplicate
messages etc. They also provide decoded outputs for Stream viewers, a custom GUI for the data.

Stream readers may also forward output to other readers, mail boxes or messaging systems.

FIG. 51 depicts a circuit diagram of Stream Readers and their associated Stream Viewers, wired
together to provide a capability, in this case "feeding" a section of the composite view ports 5190.

The composite view port is back drivable since its connection may be to real or historical data.

FIG. 52 depicts the adapters and API interface components that provide an extensible, open library
of stream reader and viewers. This enables the rapid prototyping of custom circuits to provide
specialized competencies. The view port additions enable human participation in managing the

network health. This includes, through adaptor view ports, all assets of the network and their health.

FIGS. 53 and 54 depict the published interfaces for the Network Manager Streams API and the Heart

Beat Entity relationships, respectively. Together, these facilitate speedy viewport development.

FIG. 55 depicts an embodiment of methods outlined in Figs. 47 through 54. 5530 depicts the current
mesh topology in dark lines. The lighter lines are alternatives gleamed from mesh node heart beats,
which in turn was gleamed from SCAN agents, Fig 12. Clicking on a mesh node brings up its

machine status 5520. This includes applications resident on that router. Recent heart beat log shown
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in 5540. Green light 5540 indicates that heart beat based algorithms infer the node is healthy e.g.

multiple alternate parents, strong signals.

FIG. 56 compares contemporary thin client, single control loop architecture to a dual control loop,
with a membrane separating the two control loops but, through the chirp to IP bridge/membrane,
there is bidirectional, pruned and selective traffic, based on collaborative scheduling of bus
schedules in both directions. Note that the two control loops are working on their own frequencies
but neither is waiting on the other, see also Fig 46. This predicates the need for a "hub", e.g.
Propagator. They also serve as bridges between the upper control loop, IP based and lower, tighter
(low latency/isochronous) control loops preferably in more efficient chirp protocols. Note that the
overhead of converting raw, machine specific raw data to a more palatable device abstracted format
(e.g. small data) is performed within the cloud in the single control loop model, (left) and delegated
to propagators in the other (right). Further, the lower control loop, between propagators and devices
can be low latency/isochronous while the upper control loop focuses on more infrequent high level
tasks: performance tracking, exception handling system updates (event based, low latency), routine

hourly reports (large interval periodic).

FIGS. 57 and 58 depicts a burgeoning market place "exchange", where the confluence of multiple
sources of terse but potentially rich content streams, often in organic protocols occurs at propagator
trees. The root node serves as the Chirp to IP bridge/membrane. Small data is progressively refined

and pruned, in proactive manner, as data moves upstream, like salmon upstream.

FIGS. 59 and 60 depict a publish/subscribe exchange/market supporting multiple devices and
integrators each operating in their own private communities/ but also part of the same logical

exchange.

FIG. 59 is an example of a small "exchange" of multiple data streams, operating on different, non-
interfering wireless media. The "vital signs" Integrator is fed exception and periodic, non urgent
pruned data from the propagator. The exchange between device and integrator is managed by having

two segmented control loops, maintained by the propagator.

FIG. 60 is an example of a proactive control system, operating on the confluence of both local and

external data publishers. The propagator, with appropriate transceivers, picks up multiple sensor
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streams, from a grid of diverse sensor types. Local Integrators/Agents residing in the propagator, can
quick discern patterns and overall state of a large area- since small data is being generated and
shared across a local mesh network, see Figs 57 through 58. Local data streams are consolidated to
provide a composite view of the region of interest. This feeds a second control systems where big
data publishers provide a more global perspective. Thus, weather forecasts predicting rain, can cause
the cloud server to direct the propagator network to direct which section of the corn field need

additional local irrigation.

FIG. 61 depicts the simple circuitry needed to mass manufacture very low cost, low footprint, light

chirp or "pollen" generators.

FIG. 62 depicts a first layer, rudimentary small data generator, where sensor fusion/consensus
generates early warning signals with fewer false positives. The propagator and first layer integrator
may be bundled as one device, servicing both single and multi-sensor subscribers in the local

meshed network and beyond.

FIG. 63 depicts a modular four leaf clover like propagator, with 4 independent transceivers, 90
degrees rotated from each other. The 4 transceivers may be logically assigned uplink, downlink and
scanner functionality, based on where the clients and relay node parents are located and the current
network routing priorities. The transceivers may be dynamically and logically reassigned as the
network topology changes or as clients migrate into and out of the network. Note that, as other 4 port
devices depicted in this application, there is only one uplink per the 4 leaf clover design- it is
scalable tree architecture. One layer is shown - overlays of such devices cover different wireless
transmission media (e.g. Infrared LEDS for Chirp and Bluetooth for IP networking). A stack of such
four leaf transceivers than thus service both Chirp and IP clients, including other propagators.
Routing is shown as lineage based, so siblings are distinctively identified. In one embodiment the
unit is autonomously rotated to better align Uplink and Downlink radios to see alternate parents,

5530.

FIG. 64 depicts one embodiment of category classification based approach to publishing M2M data.
The Marker Pointer tells the router/propagator/agent where to look for the type of Pattern being
used. Thus Marker patterns located at Byte 6, would be part of the 6.X... family. A 4 bit Marker
pattern value of 15 would imply that data being published is part of the 6.4.15 family. This coarse
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granularity may be sufficient to route the published data in the general direction of interested
subscribers. Further levels of finer granularity are available to agents aware of what Marker Pattern
15 signifies e.g. how the category data in the 6 bytes of (open but cryptic) finer classification data

are expected to be read.

FIGS. 65 through 67, relate to the distributed collaborative scheduling engine. Fig 65 is the starting
condition where each task is taking just a little longer than expected. The usual first in first out
queue, see Fig. 66, results on excessive delays further out for entities at the tail of the queue. Fig 67
employs collaborative scheduling to balance out and maintain overall "customer satisfaction". Two
tasks are "stacked", because they are contending for the same resource a portion of the time.
Stacking implies more resources are needed. When the resources are limited must be shared, this is
not an option. As an example, consider the case of chirp devices and IP devices sharing the same
wireless channel. Collaborative scheduling shifts the two tasks in opposite directions in time, to
remove the stacking. The shifts are based on shifting those task start/end times within "Customer
Satisfaction" constraints defined by the blue/red ranges for the task. In one embodiment, schedulers
runs at each mesh node, thereby providing dynamic scheduling services for all packets entering or

leaving the mesh node.

FIG. 68 depicts application use cases that highlight the shared publish subscribe exchange through
which small data reaches big data subscribers and their analysis/inference engines. A low cost lawn
sprinkler actuator is controlled through a local control loop 6910, a remote control loop 6930,
conversing through a shared publish-subscribe exchange, 6920. Upstream to the actuator valve a
water pressure sensor is depicted, 6922 as is a down stream water flow sensor 6924. Both sensors
reside within the local (and secure) M2M home community and their (subscribed) chirps are part of
scheduled pub/sub exchange 6920. The lower control loop vocabulary is limited to actuator
commands 6915, (e.g. ON, OFF). The system has no way of knowing whether the lawn sprinkler is
functional, without accessing information from the larger M2M community. When chirp data is time
tagged, then causal analysis indicates that if the upstream water pressure is "good" and the down
stream flow is "bad", then the actuator is worn out and needs replacement, see 6835. A local
integrator agent, 6837 may also, through access to the shared pub/sub stream, 6920, be directed to
perform this check each time the valve is activated, thus reserving internet traffic for exception
handling. Thus an intelligent valve actuator emerges, without additional hardware/sensors at the

actuator. Dual control loops thus provide intelligence without adding to the cost of the device.
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FIG. 69 depicts how discovery of related sensory streams can drive more refined control models for
M2M Enterprise. The initial application is Air Conditioning control for a large building, 6910. The
integrator agents, through the shared chirp classification streams, discovers other local subscribers to
the energy usage/cost data 6920 active in the same building. Further analysis of their activities
indicates that the front door elevators are active the same time that the heating/cooling in that zone is
"unstable", 6930. It also can correlate night time activity, when lights are turned on 6940 in zones
that need to be activated, when the lights are on. Hence multiple, related subscriptions now drive a
refined control model for air conditioning, 6950. Note that human "experience" would arrive at the
same conclusions over time but machines, through their subscriptions and pattern analysis are able to
close the loop semi-autonomously or autonomously. Further, the causal analyses/inferences gleamed

from one building may be transportable across related domains.

FIG. 70 depicts how discovery is engendered through the chirp classification system in one
embodiment, see also Figure 64. In Figure 70, the 4 bit marker pointer 7010 has a bit address of
1010, indicating an 8 bit marker pointer 7030, at the end of the packet with its agent ID of 255. This
means that the public section 7020 is 4 bytes long. The coarse classification is thus 4.8.255,
sufficient for pub/sub bus schedules to deliver the chirps to hubs and clearing houses, see 7050.
Those who have subscribed to Agent 4.8.255 may then be able to decipher the container further. For
example, Agent 48.255 states that each of the 4 bytes is a further classification, see 7060. The full
chirp classification is thus 4.8.255.22.243.16.23. Note that without access to the agent, though a
subscription, this level of detail is not possible, since how the data is internally formatted within the
4 bytes is not known a priori. 4 bit marker pointer may be used for common and free formats while 8
bit markers, 7030 are used for subscription based services, in one embodiment of this invention. The
same process applies to the (private) payload 7040 and 7080, where additional agent subscriptions
are needed. Thus the level of shared information may be incrementally controlled within an M2M
social community operating at the edge. Note that a larger 8 byte chirp (e.g. 8.8.X.) may also choose
to use multiple agents with one agent pointing to another within the same packet. The incremental

control of information shared is thus implemented in multiple manners.
FIG. 71 shows chirp packets enter the propagator from both local and remote publishers 7110 and

7120 respectively. The latter is containerized as a busload for efficient transport, 7120. Inside the

propagator, port forwarding tables define the locations of interested subscribers. The bus containers
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may be reconstituted, in alignment with the current dynamics of the pub-sub exchange. Chirp
packets that are no longer desired or duplicates. For example, heart beat packet duplicates are
discarded at each mesh node. The reconstituted bus containers are then sent out to both local and
remote subscribers 7140. Subscriber interests are provided by both local and remote agents of
integrator functions, 7050. Since chirps are category based, the protocol handlers (on both sides of
the Chirp/IP boundary) are logically part of the same publish subscribe bus system, with buses
operating at different schedules in both networks. In one embodiment, bus schedules are managed by
a distributed scheduler, such as the embodiment of figs. 65 through 67. An Analogy would be nation
wide bus services involving both greyhound (IP) and county (chirp) bus services collaborating on

bus schedules to minimize overall delay, based on current traffic supply/demand.

FIG. 72, a version of Fig. 58, depicts the top level view of the entire M2M service delivery
framework consisting of simple terse messaging devices 7210. A propagator and bridging Mesh
Network 7220. This includes agents resident on the nodes 7225, see also 7050 of Fig. 71. Agents act
on behalf of big data subscriber interests 7230. The propagator and integrator functions are thus
closely coupled, down to the network port forwarding tables. This engenders efficient, latency

sensitive, “small data” flows.

DETAILED DESCRIPTION OF SPECIFIC EMBODIMENTS

The description above and below and the drawings of the present document focus on one or more
currently embodiments of the present invention and also describe some exemplary optional features
and/or alternative embodiments. The description and drawings are for the purpose of illustration and
not limitation. Those of ordinary skill in the art would recognize variations, modifications, and
alternatives. Such variations, modifications, and alternatives are also within the scope of the present

invention. Section titles are terse and are for convenience only.

The following concepts are applied in the embodiments described below:
1. Logical Radio Routers
2. Efficient Terse Messaging Transport
3. Modular Nodes based on U/D/S/A
4. TIsolated Network support
5

. Remote Management

EX1022, Page 100



-19-

6. Application Aware Mesh Control
7. Chirp Device Registration and Discovery

8. Latency Sensitive Terse Messaging

This section applies those methods to transport "chirp" broadcasts akin to VoIP packets from "chirp"

device networks to co-existent and incumbent IP based network devices and protocols.

Raison d’étre for Chirp Protocols

Traditional networking protocols/techniques, specifically IP-based protocols, originated from
sender-oriented communications. They emulated legacy frameworks of human-human networks to
support human-to-human correspondence. Thus the methods of routing postal mail resulted in email.
Emails are sender oriented. Sender oriented communications are intended to be read by stated
intended recipients only. It is not lightweight: it contains destination addresses and potential
encryption so they are not tampered by hackers. They were historically point to point

communications.

With all this overhead in place, on every packet basis, IP based routing protocols favor economies of
scale in moving large packets, preferably with best effort only. When QoS is required
(latency/jitter/assured delivery) IP protocols extract a premium. Small packets are also charged a
premium because the "standard" minimum packet size was not designed with them in mind.
Traveling inside the minimum size, they have to pay the same price in transmission time and

bandwidth requirements as the "standard" minimum.

This adversely affects the delivery schedule of lightweight packets (e.g. VOIP, Figs 10, 11) that
travel no faster than large packets, through no fault of theirs, other being smaller than the standard
packet size. Hence container based transport for VOIP, Figs. 10-12 are discussed in referenced
applications. Filling the packet container reduces the "price" per VOIP packet and also ensures
reliable (assured latency/jitter) delivery. Without containerization, client capacity rapidly
deteriorates, Figs 10-11. The IP highway is not suited for short chirp like devices, whether they are

VOIP packets or other types of small-payload transmissions.

In addition to favoring larger packet sizes, retries (as in birds chirping repetitively) are frowned
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upon. Resending large packets increases traffic and TCP/IP overhead costs are based on a low
number of retries. Further, retries are discouraged because they may flood the network e.g. broadcast
storms. Retries are the exception, not the de facto modus operandi. Hence various forms of "virus"
checks on email, file transports etc. are used. Since small packets are treated as one large packet, any
device that begins to "chirp" like birds who chirp blindly and repetitively are costly especially when
these chirp-like packets are travelling solo, Figs 10-11 and hence the value of concatenation and

scheduled transmissions of larger packets see 020 in Fig 12.

In contrast with legacy networks, communications that uses retries and over provisioning/broadcast
storms are common in nature. For instance, pollen distribution by plants is not sender oriented.
Instead, as many messages are sent as possible, in all directions. Note that these storms (e.g. pollen,
monsoons) are seasonal, their time to live functions are encoded in their design. Parameters for
these information containers do not have to be explicitly stated in each packet header. Pollen has its
time-to-live function genetically encoded in it. Beyond that time it is ineffective. No network
flooding can occur, despite over provisioning. Broadcasts are managed at a distributed systems level
through the mesh control layer, Fig 20, not on a per packet basis. Now, flooding can be contained, as

in nature.

Further, nature's "packets" are receiver oriented. Pollen is promiscuously propagated, witness the
temporary broadcast storms called allergy season. It is the receiver that has the (genetically encoded)

secret handshake to unlock the pollen packet data. Sender data need not be encrypted.

In nature, receiver oriented security enables pollen to be lightweight (terse) and carried far by even
low power winds. Further, pollen is reasonably patient or latency indifferent. As long as winds
appear within pollen season, spring will occur. Light weight chirps/pollen are thus secure and lower

Total Cost of Ownership (TCO) based on their lightness and "patience."

In the world of Internet of Things (IoT), there is a need to be able to support lightweight chirp-like
data without unduly taxing either the incumbent IP based networking protocols or the "chirp" device.
This network protocol would support economical and effective transport of small, terse, repetitive
chirps. In many cases the chirps are latency indifferent. Further, they would allow varieties of

subscriber driven (receiver oriented) temporary broadcast storms without adverse effects.
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DNA based Genus Classification

Routers/Propagators, need some pollen “genus” or category or description to enable the match
making. What does this descriptor look like? Bird chirps serve as an analogy. Bird chirps are
categorized, based on studying individual bird categories. We can identify the bird type from its
chirp/tune/melody. Hence those subscribers interested in melodies from doves, can now receive
those recordings, based on bird category. The categories will have to support different levels of
granularity - some bird enthusiasts are only interested in doves near their homes. Hence the category

field, should be sufficiently flexible in design, to support further drill down.

In both melody/tunes and DNA structures, there exist "marker" strands of information that provide a
common pattern across members of the category. These markers occur at specific locations and are
of specific patterns. Thus, some categories may be described as those that have a 8 bit marker,
always in the 4th byte of the bit stream. Thus the classification could be 4.8 XX . XX, where XX are
more levels of granularity that may be gleaned from knowing a specific pattern type and what it
entails, in terms of how to further classify the public (no security but not necessarily universally

decipherable) category field.

Subscription based granularity Finer granularity is simply a matter of loading the appropriate agents

who can recognize and sort based on information unlocked by the marker templates. Markers may be
used in both public and private sections, Fig. 64. Agents unlock those patterns, based on access to
Marker data formats to generate a finer granularity category/payload. In Fig. 70, the public category
4.8.255 7050 is sufficient to get the pollen to the 4.8.XX “bus stop”. Agent 7060 then provides the
data format to identify pollen as 4.8.255.22.243.16.23 7070. The publish subscribe exchange can
thus support M2M flows shown in Figs. 68, 69 at varying levels of granularity. The payload is still

secure, with its own agent 7080.

Low Overhead Routing is now possible: a quick bit mask on incoming chirp packets, Fig. 71 filters

all publishers for 4.8.255. ... Further filtering may require addition agent subscriptions e.g.

4.8.255.22
4.8.255.22.243 ...
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In one embodiment, Public classifications provide at least 3 levels of addressing (e.g. 4.8.255) and
potentially the complete DNA strand/signature, based on agent subscriptions.

The number of sub genus categories (e.g. 3 for 4.8.255) needed to more tightly define the zone of
publisher interest is diverse. It is based on subscriber interests and mesh topologies see Figs. 13, 39,
59, 60, 63, 68, 69. The nature of sorting, aggregation, filtering chirp data favors hubs along the
router mesh tree. As described in referenced applications, natural “hubs” emerge, where it is more
toll and hop cost effective to place agent for rerouting and reloading buses, Fig. 71, and agents will

move to propagator nodes based on demand/supply and toll/hop costs, see Appendix A, 10/434,948.

Finer granularity costs requests follow the same toll hop costs and driven by the same economics:

some applications/agents will work with “cheaper” but still relevant data some “hops” away. Other
traffic may be more latency/jitter sensitive see Figs. 56, 68, and onwards. In one embodiment,
packets are cloned at each junction of the mesh tree, to support multiple subscribers and routes.
Pollen subscriber thus are dynamically driving the “wind” of bus loads, their contents and their

frequency, at concurrent multiple levels of granularity, Fig. 71, 72.

Inherent Security of Chirp Protocols

Encapsulating Chirp Packets Chirp data transport involves traversing the IP network, in some

embodiments, and are thus susceptible to snooping/hacking. But this is not your typical IP data
packet since the data is based or Chirp/Pollen-ID and/or Flower/Agents-ID etc. These are not typical
IP or MAC-ID type Sender/Receiver Address Frames, Figs. 34 through 36. The same format is also

available for chirp devices:

a) The IP Destination Address (if applicable), and can include other addressing information
depending on the type of transmission involved - e.g. unicast, multi-cast or broadcast, 3520,
b) Chirp-ID (in the Sender Address frame, SA, 3522),

¢) Agent-ID being sought (in the BSSID Element, 3524)

d) Any other use of the IP frame formats, recognizable by an agent.

All options (and their variants) exist within the exemplary Action Frame format, suitable for

transmission over standard WIFI networks.
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In one embodiment, Fig. 36 shows a measurement request action frame, 3630. These management or
action frames look like the innocuous request from stations requesting information from a specific
AP (with BSSID). Only chirp aware routers are aware that these are actually chirp packets and that
the data in the DA, SA and BSSID is to be interpreted differently based on their internally known
data format (Marker template, Figs. 64, 70).

Chirp routers know just enough to decode the DA, SA and BSSID data sections, Figs. 35-36, to
provide necessary routing. They cannot decipher the vendor specific information elements - only
specific agents/tunes/flowers hold those private “keys.” Routers simply engineer "winds" and

"buses" to move pollen.

How does the Chirp aware router recognize a chirp packet masquerading as an IP packet? Multiple

embodiments exist:

STP-like Registries In one embodiment, the router knows which interface transports Chirp packets. It

has a complete list of 802.11 stations associated with this AP. As part of the tree topology, it also has
a list of all stations downstream - via the downlinks, Figs. 4 through 8. It may not have access to the
routing tables up stream. However, it may use distributed SIP registries that contain both chirp
device and agent ID locations. Some embodiment use dynamic SIP registries to continue to provide
VOIP phone connectivity even within isolated clusters. The same principles may be used to define
where agents/flowers are, or the reverse look up - where chirp devices are, of interest to a particular

agent.

Local Port Identification Even without the aid of SIP-like registries, chirp routers are still cognizant

of the special nature of the data packets being transmitted. Chirp routers are keeping track of which
port interface was used to inject the IP packet into the mesh network. In the mesh nodes shown in
Figs 17, 23, there are multiple interfaces generally provided - the uplink and down links of
Backhauls (BH and FD) and the client Access Points (AP). If the chirp packet came in through on of
the APs, then it is marked as a chirp, since the Chirp ID provided does not match an associated IP

based client's IP address or MAC-ID in its routing table.

Exclusion Principle in one embodiment, the AP does not need to keep a list of chirp devices it

services - it can surmise its identity based on the exclusion principle, namely, this device ID, if an IP
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based device, is not in its routing tables or those of it node neighbors. Chirp device port locations
and identity do not have to be stored, if anonymity is desired. In one embodiment, the chirp will still
be forwarded up and/or down through the up links and down links the mesh tree, marked as a chirp
in search of the agent/tune/subscriber. The identity of both chirp and its interested agent/tune/flower
is hidden and yet the pollen reaches the flower efficiently. Ability to provide this type of anonymity

extends existing prior art IP based routing security.

Incognito Pollen: Some pollen travel incognito. That is, they expect propagators to rebroadcast them,

potentially in all directions, until an intended agent discovers them. In one embodiment, a "4.0"
category pollen implies a marker at byte 4 but its length is not specified. Agents with bit mask
filtering locate such semi-incognito pollen, they know what the marker is. Note the marker can be
arbitrarily long or short. Short markers increase the occurrence of false positives with other marker
types (e.g. 4 bit markers 1.0.1.1 sharing same 4 bits as 8 bit marker 1.0.1.1.0.0.1.1). Agents that have

this level of information can also glean other data from the packet melody/strands, to filter them out.

Port based Zone Control In another embodiment, a "0.0" category pollen does not specify either the
location or size of the marker. This is completely incognito and the propagator must continue to
rebroadcast the pollen both up and down the tree till it reaches either roots or leaves of the tree.
Chirp devices have no access to the IP network except through the bridging propagators Fig. 22. As
in nature’s broadcast storms, an agent at the chirp interfaces is either present or the pollen dies. Not
that the tree networks in Fig 22 are all layer 2. Only routers and their routing applications (Fig. 12)
can initiate a bridge from Chirp to IP. Hence IP spamming/flooding from a corrupted or

malfunctioning chirp device is stopped at the router.

Audit Trails Enterprise Class messaging mandates full audit trails on the myriad forms of
communication being supported with the network. Each mesh node keeps a time window log of all
messages received from all ports 090, Fig. 12. Further, for security reasons, it needs to keep a log of
all out going packets created by applications operating at both Kernel and Application levels of the
Stack. In on embodiment, the mesh node routing tables treat applications as a special class of client
devices, resident in their multi-tenant application deployment environment. The location of affected
devices is known within the network tree. Heart beat based messages are sent to all "clean" nodes to
avoid contact with "affected" nodes and a new "temporal Key" is issued. Akin to ant colonies, the

nodes response to "danger" evolves over time as publish-subscribe demographics change within the

EX1022, Page 106



25

hybrid social network of humans and their machines and their evolving machine Esperanto, Fig. 69,

70.

Lineage Based Secret Maps. In some situations, a 0.0 pollen may wish to specify a direction and

nothing else - e.g. up or down the tree. Thus, in one embodiment 0.0.1 pollen are upwards, while
0.0.2 pollen are downwards. Since each category has its own vocabulary and language, 0.0 chirp
families may choose to use the next two bits to define direction (0.0.0.1, 0.0.1.0, 0.1.1.0 ..), as
opposed to marker size. If the device is removed from the network and its expected topology, the
navigation fails. The device is therefore “imprinted”, like migrating birds, with a navigation
“Mother” pattern. This is relevant to imprinting devices in the field to become part of a network, for
life. The directions encompass both the chirp network topology and it parent IP based network tree,
in an hybrid mesh network comprising of both, Figs 22, 39 et al. Alternate navigation routing maps

are also provided in one embodiment, for dynamic failover in healthy networks, Fig. 55.

Chording Channels An agent can convert the data flow to be IP based, with regular IP addresses. In

one embodiment, private networks coexist and span both chirp and conventional transmissions using
"pattern" hopping techniques known only to them and their agents on the network. Part of the data
travels as IP Data frames while others via chirp protocols, analogous to musical chords or dual
signatures needed on a check. Only agents know the (chorded) "tune" This further obfuscates the
chirp data flow.

In some embodiments, chirp data comprises IP based transport packets whose format is regular and
legitimate IP-based packet. It supports all the Frame Control feature sets, Fig 34, 3420, including
multiple frames, power management and Distribution System (DS) flags. Thus, competent agents,
running on chirp aware routers, may also convert IP data (including VOIP packets) into chirp
packets, send them anonymously to another agent and then reconvert them back to IP traffic. This
obfuscates IP based data flow. Thus both Chirp and IP payloads may be used interchangeably to

obfuscate data flow within both chirp and legacy networks.

Conventional IP based devices may also use category patterns as part of their data classification
schemes. IP based packet headers specify the sensor MAC ID or serial number within the payload,
in addition to the category classification for IP based applications using the pub-sub exchange. By

the same token chirp devices, may, in their private payload or public category type, contain an IP
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address where they wish their pollen to be sent. At each junction of the mesh network, there is the
potential to bridge between IP and non IP logical radio mesh networks, Fig. 22. At each junction
there is the ability to reroute the packets or prune and reload them, Fig. 71, in alignment with current

pub-sub demographics.

Chirp Bus Shuttle Scheduling

Several embodiments refer to scheduling of VOIP, to enable chirp like broadcasts from chirp like
device networks to be efficiently repackaged to travel on existent and incumbent prior art IP based

Network devices and protocols.

Chirps do not have destination addresses. Like school children boarding a school bus, they must be
directed to get on the "yellow" bus/wind. In one embodiment, at each bus stop along the way, they
need to be told which next bus to board, Fig. 71. The edge router Figs. 12, 23, 71 manages bus
arrival and departure times and also getting the chirp/pollen bulk containerized and ready for each
bus trip. Where containers go is driven by the "clients": it is directing pollen to interested parties
only. The chirp routers manage pollen/chirps getting on the correct "yellow" buses and bus

departure schedules, as depicted in Fig. 71.

Random Intervals, In one embodiment, simple devices chirp intervals are random, thereby providing

a “white noise” effect that smarter devices can adjust for, using automatic gain control and other

methods.

Regular Intervals In one embodiment, buses leave at regular intervals to help schedule when a

container of chirps arrives and leaves at each bus station. They are a part of the mesh network
support infrastructure for chirp travel. Their frequency of arrival is driven by the polling frequency
(e.g. 20 ms for VOIP phones). It will vary depending on the chirp device nature and urgency per
methods taught previously, Figs. 12, 24, 27, 28. Scanning and polling frequency is adaptive, per

methods taught for mobile nodes.

Dynamic Intervals. Additionally, subscribers, in one embodiment, awaiting specific pollen delivery,

may also request sooner or later delivery, thereby dynamically changing Quality of Service (QoS).

Collaborative scheduling agents, in some embodiments, ensure global supply chain alignment of
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supply/demand using simple concepts like "avoid" and "cluster" to ensure appropriate use of
bandwidth resources and prevent "stacking" Figs. 65 and also teaches hierarchical scheduling

collaborative agents in control systems, Figs, 26, 39, 68, 69.
This is a departure from Prior Art, where sender oriented IP packets declare their Quality of Service
(QoS) requirements a priori, and QoS requirements are blindly enforced along the network path at

significant added cost. QoS is dynamically managed in a receiver oriented network.

Bus Logistics Hubs In one embodiment, using the bus stations as decision points breaks up routing

decision to hops between logistics hubs. The current active subscriber demographics and demand
may be reevaluated at these hub points. Re-routing may be needed. For example, in one
embodiment, routing policies may be specified. One "policy" is in place that all GE refrigerators

provide a daily health status short "chirp" "color" (e.g. red, orange, blue, purple) forwarded to GE
appliance service centers/subscribers. There are four such appliance region centers e.g. North, South,
East and West. Based on the chirp signature and device location, directives running in edge routers
"know" which bus load this pollen/chirp has to be part of. There may be multiple subscribers so it
also needs to track and route multiple concurrent buses to multiple subscriber locations. Further, at
each bus stop, at each mesh node, the routers must "know" enough to "sort" pollen, at varied levels
of granularity for most effective onward directions, Fig. 71. If packets need to be cloned to support
multiple subscribers, they are, at forks along the path, in this embodiment. VOIP-like chirp packet
cloning is managed by the router on a need basis, where forks occur - e.g. the container was

traveling north, now is split into eastward and westward "half" containers and combined with other

fellow "half" eastward and westward bound containers to form a more efficient whole container.

Departures from Prior Art The hierarchical tree architecture is similar to a post office hierarchy

(county, city, country are the hub levels), but unlike the post office, the direction or "default" address
does not convert the communication into explicit addresses and sender-oriented transmissions.

This type of routing circumvents the static address schemes used in traditional mail and email
routing. In these embodiments, the destination of the bus is dynamic and so is its routing path. This
is analogous to not just changing bus routing (e.g. an accident) but also end destination (e.g.
hospital) based on the current situation and nature of containerized load. If the load is no longer
needed, it is discarded mid journey. Round tripping, caused by static destination addresses, is

avoided. Further packets are cloned and pruned at each junction of the route, in alignment with pub-
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sub demands.

Collaborative Coexistence

Chirp data transport to the cloud involves traversing the IP network. Collaborative Coexistence is
key since some chirp packets have subscribers reachable only through the incumbent IP network,
e.g. VOIP chirp-like packets for an overseas subscriber. These networks and protocols must also
conform to the existing frameworks and mediation layers e.g. Figs 12, 20. Chirp/pollen devices are
simple- they do not know where the flower is. Hence IP destination addresses cannot be provided.

Chirp aware routing supports these new receiver oriented packets.

Further, if chirp devices intend to operate in the same frequency spectrum as IP devices, then both
dance partners need to share the dance floor without constantly stubbing each others toes (e.g.
collision [J causing interference [J some causing retries [1 possibly network flooding). Coexistence
requires chirp devices not habitually create collisions or accidents on the IP based highways, like bad
drivers. Methods taught with legacy chirp like devices (VOIP) see Figs. 10-12, 24-25 ensure both

types of transmitters dance well together in the same RF space.

Scheduling Device Chirps In one embodiment the chirp transmission schedules feeds the inter-node

chirp bus schedules. Collaborative Scheduling, Figs 65 though 67 is used by mesh nodes to thus drill
down to generate the local bus schedules for the node-node transport system. This in turn, drives
when chirps need to arrive. The schedule also directs when buses leave. Routers are monitoring the
bus queues. Routers may also thus request smart chirp devices to chirp more (if missing buses) or
less frequently (if often waiting in line). Chirps then occur with the timing constraints of the bus
scheduling system so that chirp packets arrive in time to climb aboard the bus in time to meet the
inter-bus schedules of the logistics hubs. Hence, smart chirp devices, have an advantage over their

simpler chirp only devices.

Ideally, Chirp transmissions should occur sufficiently frequently for the level of granularity

requested by the subscribers ("Customers") schedules.

Small blue/red shift directives are provided by the Access Point for chirp devices. The Access Point

receiving the chirps, monitors them to determine the range of the transmission "task" start/end times
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and their blue/red regions. It can thus profile the task and its variants. The bus schedule for the
subscribers are then examined to determine the optimal bus size and interval. This, in turn drives
how often the chirps must be transmitted and at what time. Synchronization may be approximate,
measured in terms of a non dimensional parameter e.g. the fraction of the current chirp interval. This
ensures complicity since both parties understand what that means regardless of whether they
represent the time in nanoseconds or primitive register counters, Thus listen capable chirp devices

may be controlled to adapt to the subscriber interests.

Closing Local Control Loops

Compare pollen based routing to conventional IP addressing. IP addressing is destination based.
After the IP packet reaches its destination, the payload is deciphered. The typical thin client machine
control loop, Fig. 56 is best efforts and assumes (remote) connectivity. It is difficult to provide local

autonomous machine control for applications in Figs. 39, 56, 57, 68 , 69.
The Chirp Category classifications scheme enables usable small data to be both generated and
consumer by and for the edge member devices. Data is processed closer to the source/cluster, where

it has more impact in tight sensing-control-actuation loops Fig 56.

Topology Matters Fig 46, depicts why network latency and topology are inter-related and hence

relevant to latency sensitive VOIP/Chirp bus delivery schedules. In one embodiment, a round robin
approach where, the AP services each client in turn. In that example, 10 ms is the (equal) service
duration for individual client services. Packets are buffered till a round robin cycle is complete. At
the end of each cycle the container is sent, per up the tree, in one embodiment. The local latency
upper bound would therefore be 30 ms for section 70. By the same token, the root node is servicing
5 clients and hence the upper bound to reach the root node is 50 ms for sections 70, 80. Further, the
example pointed out that, had all the nodes been connected directly to the root node, the latency
would be 90 ms. 1 hop networks - all clients connected to a root node - are not necessarily "better".
A five-hop string-of-pearls, O(n) routing scheme, Fig 45, may provide better service, than the 1-hop
5-client star, Fig 46, Section 80.

In one embodiment, bus delivery schedules are driven by the round robin delay caused by servicing

siblings, at each sub tree along a route. More siblings imply more latency and favor node/device
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migrations. Others may barter to get a bigger slice of the pie. Accordingly, network topology and

routing is modified based on toll/hop costs.

In Fig 46, nodes operated independently and asynchronously but based on a common multiple of
some service time interval e.g. 10 ms. Minimum Bus Intervals vary, based in the number of siblings.
During the process, the bus interval is set. Buses leave at preset intervals, regardless of whether the
bus is full or not. In more efficient implementations, the departure time is flexible, and buses may
wait till more passengers arrive, within a prescribed waiting limit. Thus the stream and CSMA
allocations are based on "stacking", in dynamic alignment with "Customer Satisfaction" Figs. 65, 66,

67.

Periodic Silent Intervals In Fig 47, the bulk bus transport stream 4720 is first, during which all

clients can listen but not talk, see Figss. 12, 24. The remainder time 4750 is used to transfer data
back from IP based clients to nodes etc. Further, Fig. 25 shows separate "channels" for concurrent
transmissions. Contention is reduced during the Stream section, 4720 and possibly more. SCAN
agent, Fig 12, measures overall activity of disparate packet types (a form of "channel list"). Note that
in Wi-Fi standard infrastructure mode, all communications are with the AP, hence tree based routing

is inherent.

Stream Reader Circuits: Fig. 50 depicts the stream reader, in one embodiment. Special purpose

Stream Readers are privy to data traffic queued for transmission at a node. Like post office sorters,
they identify and sort the "mail" and therefore, help to collectively define bus schedules, reduce dead
letter re-transmissions etc. Stream readers, resident at the node, feel the "pulse" and therefore
provide early warning signals to the Mesh Control Layer. More "mail" from one node may increase
toll cost for other child nodes to switch parents, using load balancing and adaptive power control

methods, Fig 1.

Stream readers can feed multiple stream viewers, 5040, sequential readers/agents, S060 or a logging
database 5080 community mailbox etc. A circuit of collaborating stream readers and subscribers
emulate complex logistic supply chains, see Fig. 51, 5120. Disparate traffic data is sent to knowledge
repositories 5180. Secure Control lines from it, 5170, drive sub-circuit behaviors and their outputs,
5125, 5135, 5155. Repositories may also provide the secret handshakes needed by readers to
correctly decode public network traffic 5150. Thus bulk network traffic, 5150 may employ little or
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no encryption and thus be lightweight, like pollen. Further, the Network Viewer 5190 may be
connected to the real time stream plug in circuit 5145 or run it in playback mode, 5165 from
knowledge repositories 5180. The same circuit based framework 5120 may also provide interleaved
real time and historical trending, simulations and machine learning, Fig. 52, 5290. Note that 5155 is
not connected - it is in "connectionless" broadcast/multicast mode. Thus both direct and indirect

subscription styles are supported within the same stream reader framework.

One embodiment of an open extensible Stream Reader Framework, Fig. 52, is implemented in Java.
A subset, JavaScript API 5230, provides dynamic and customizable HTML based views. Custom
Stream viewers define the GUI for different devices and form factors. More complex business logic
applications use the Enterprise class Java API and Repository 5240. Third party adapters and
applications, 5250, extend the network to consumers/providers of information and their viewers. Fig
53 and 54 depicts the published interfaces for the Network Manager Streams API and the Heart Beat
Entity relationships, respectively. Together, they enable speedy development, for Hybrid Human-
Machine networks Fig. 55.

Device Management and Control

Discovery and Registration: Several embodiments expand on the DHCP approach with the isolated

distributed SIP registry functionality as described in that invention. Terse and periodic VOIP chirps
are routed by the local SIP server. Further, when the VOIP network joins an external network, SIP
registry information is exchanged. The Chirp registries may thus also exchange chirp device
classifications and protocol specifics. Other (restricted) registries may contain location of agents
dispersed at local nodes based on bus scheduling requirements. This enables discovery using the
same approaches for devices, agents and logistics hubs. A comprehensive framework for discovery
and routing for both Chirp and IP devices are thus supported by the DHCP and SIP registry modules,

specifically designed for mobile, temporal wireless mesh networks.

When a new device is registered on the network, its agent/app is "loaded"- . This agent/app then
provides the subscriber-based chirp-to-chirp translations and chirp-to-IP translations and filtered
"small" data. Based on the direction of the chirp, agents may also direct propagators to provide
intermediate translations see Figs. 22,23 through applets operating at the routing and "port"

forwarding tables at each mesh node port/interface of the dynamic switch stack tree.
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Learning through Correlations Figs. 68 through 69 depict application use cases that highlight the

shared publish subscribe exchange through which small data reaches big data subscribers and their
analysis/inference engines. In Fig 68, a low cost lawn sprinkler actuator is controlled through a local
control loop, 6910 and a remote control loop 6930, conversing through a shared publish-subscribe
exchange, 6920, see also Fig. 56. Upstream to the actuator valve a water pressure sensor is depicted,
6922 as is a down stream water flow sensor 6924. Both sensors reside within the local (and secure)

M2M home community and their (subscribed) chirps are part of scheduled pub/sub exchange 6920.

The lower control loop vocabulary is limited to actuator commands 6915, (e.g. “ON”, “OFF”). The
system has no way of knowing whether the lawn sprinkler is functional, without accessing
information from the larger M2M community. When chirp data is time tagged, then causal analysis
indicates that if the upstream water pressure is "good" and the down stream flow is "bad", then the
actuator is worn out and needs replacement, see 6835. A local integrator agent, 6837 may also,
through access to the shared pub/sub stream, 6920, be directed to perform this check each time the
valve is activated, thus reserving internet traffic for exception handling. Thus an intelligent valve
actuator emerges, without additional hardware/sensors at the actuator. Dual control loops thus

provide intelligence without adding to the cost of the device.

Figure 69 depicts how discovery of related sensory streams can drive more refined control models
for M2M Enterprise. The initial application is Air Conditioning control for a large building, 6910.
The integrator agents, through the shared chirp classification streams, discovers other local
subscribers to the energy usage/cost data 6920 active in the same building. Further analysis of their
activities indicates that the front door elevators are active the same time that the heating/cooling in
that zone is "unstable", 6930. It also can correlate night time activity, when lights are turned on 6940
in zones that need to be activated, when the lights are on. Hence multiple, related subscriptions now
drive a refined control model for air conditioning, 6950. Note that human "experience" would arrive
at the same conclusions over time but machines, through their subscriptions and pattern analysis are
able to close the loop semi-autonomously or autonomously. Further, the causal analyses/inferences
gleamed from one building may be transportable across related domains. Therein lies the power of a

shared pub/sub exchange - the ability to glean useful data from hitherto unknown sources. See also

Classification Aided Discovery How does the local integrator or its big data supervisors "discover"
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water pressure correlations in Fig 68 or the local energy consumers in Fig 69 ?. This discovery is
engendered through the chirp classification system, two embodiments shown in Figures 64 and 70.
In Figure 70, the 4 bit marker pointer 7010 has a bit address of 1010, indicating an 8 bit marker
pointer 7030, at the end of the packet with its agent ID of 255. This means that the public section
7020 is 4 bytes long. The coarse classification is thus 4.8.255, sufficient for pub/sub bus schedules to
deliver the chirps to hubs and clearing houses, see 7050. Those who have subscribed to Agent
4.8.255 may then be able to decipher the container further. For example, Agent 48.255 states that
each of the 4 bytes is a further classification, see 7060. The full chirp classification is thus
4.8.255.22.243.16.23.

Network Management The resulting implementation within a network of wireless nodes is scalable

with no loss of bandwidth over many hops. The resulting network logic is distributed with low level
autonomy on routing, power and channel management. The network uses distributed intelligence in
terms of applications and where they reside: the result is a network where both the network
management and the applications within the network can be distributed. The embodiments serve as
a new type of service delivery framework specifically to address more "smarts" at the edge where
the simple devices are sending terse messages or chirps. The network is flexible in that it can be
implemented with multi-purpose devices, with alternative embodiments relying on a router and other
embodiments using a client device. The embodiments rely on mesh nodes or routers, with the
benefit of the router versus Machine controller are that by relying on the router there is low latency
communication and ability to prevent escalation. The embodiments also rely on the router as the
application delivery platform. The result is that the SDN control plane extends to the edge of the
network where the chirping devices broadcast. In one embodiment the heartbeat extension to

include sensor feeds and the result is integration with the NMS.

In summary, a new type of device management system emerges where efficient M2M command and
control is enabled at the edge and edge communities. Chirp category based packet identification
provides the M2M version on nature’s receiver based communication protocols. Timing pollen
“winds” is explored in Figs 25, 26, 65, 71. Heart Beats and Streams are discussed in Figs 46 through
55. The streams support applications in closing real time M2M control loops, Figs. 56 through 63, 68
through 71. Figs 72 and 58, depict the top level view of devices, propagators and integrators, each

essential to a sustainable Internet of Things.
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CLAIMS

1. A system of transmitting of data packets within a network comprising:

at least one device transmitting at least one short communication message;

at least one device transmitting at least one standard communication message;

an array of wireless network routers communicating in a tree-shaped logical structure;

at least one of said wireless network routers comprising a chirp receiver for the at least one
short communication message; and

at least one of said wireless network routers comprising a standard receiver for at least one
standard-length communication message;

wherein said chirp receiver accepts said short communication message in a round robin
manner from client devices associated with said chirp receiver, wherein each short
communication message is received at a designated time period; wherein said short
communication messages are buffered until all messages are received from all clients
and a single buffered packet is formed from the combined short communication
messages; and

wherein each wireless network router further comprises an uplink function connecting said
wireless network router to another wireless network router in the tree or an external
ip-based network; a downlink function connecting said wireless network router to
other wireless network routers within said tree; and a scanning function wherein the
uplink function and the downlink function connect the wireless network routers
participating in the system in a tree-based virtual switch and wherein said buffered

packet is sent using the three-shaped virtual switch.
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2. The system of claim 1 wherein a path within said tree-based virtual switch can be calculated in
linear time with respect to the number of wireless network routers participating in the tree.
3. The system of claim 1 wherein said buffered packet is transmitted within the tree to the designated

target host connected to another wireless network router or the external ip-based network.

4. The system of claim 3 wherein a path through the tree of the buffered packet is calculated in linear

time.

5. The system of claim 3 wherein the transmission of the buffered packet does not delay standard

communication messages transmitted in the tree.

6. The system of claim 1 wherein said clients are dispersed throughout the tree-shaped network.

7. The system of claim 1 wherein said round robin clients can reserve more than one time slot to

obtain additional resources from the wireless network router.
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8. A system of transmitting of data packets within a network comprising:

at least one device transmitting at least one short communication message having metadata
attached to said communication message;

an array of wireless network routers communicating in a tree-shaped logical structure; and

at least one of said wireless network routers comprising a chirp receiver for the at least one
short communication message;

wherein said chirp receiver accepts said short communication message in a round robin
manner from client devices associated with said chirp receiver, wherein each short
communication message is received at a designated time period; wherein said short
communication messages are buffered until all messages are received from all clients
and at least one buffered packet is formed from the combined short communication
messages;

wherein each wireless network router further comprises an uplink function connecting said
wireless network router to another wireless network router in the tree or an external
ip-based network; a downlink function connecting said wireless network router to
other wireless network routers within said tree; and a scanning function wherein the
uplink function and the downlink function connect the wireless network routers
participating in the system in a tree-based virtual switch;

wherein said buffered packet is sent using the uplink function of said wireless network router

through the three-shaped network.

9. The system of claim 8 wherein multiple buffered packets are formed from the short

communication messages and wherein the metadata attached to each communication message

determines which buffered packet the short communication message is attached to.
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10. The system of claim 9 wherein a path for buffered packet is calculated based on the metadata and

intended target of the each buffered packet.

11. The system of claim 10 wherein the path calculation for the routing of the packet within the tree

is performed in linear time.

12. The system of claim 8 wherein some short communication messages are cloned to multiple

buffered packets and are sent to multiple destinations.

13. The system of claim 12 wherein said buffered packets are cloned at multiple forks in the tree-

shaped network.

14. The system of claim 8 wherein each router participating in the tree may disassemble the

buffered packet and send different parts in different directions.

15. The system of claim 8 wherein said short message metadata includes a latency requirement.

16. The system of claim 8 wherein a latency requirement for each short message is calculated on

basis of type of data contained in the short message metadata.
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17. A system of transmitting of data packets within a network comprising:

at least one device transmitting at least one short communication message having metadata
attached to said communication message;

an array of wireless network routers communicating in a tree-shaped logical structure;

at least one of said wireless network routers comprising a chirp receiver for the at least one
short communication message;

wherein said chirp receiver accepts said short communication message from client devices
associated with said chirp receiver, wherein each short communication message is
received along with its metadata and wherein said short communication message is
published to a local control loop; and

wherein each wireless network router further comprises an uplink function connecting said
wireless network router to another wireless network router in the tree or an external
ip-based network; a downlink function connecting said wireless network router to
other wireless network routers within said tree; and a scanning function wherein the
uplink function and the downlink function connect the wireless network routers

participating in the system in a tree-based virtual switch.

18. The system of claim 17 wherein each control loop assembles and processes short communication

messages assigned to the particular control group.

19. The system of claim 17 wherein each control group further comprises a local integrator agent,
wherein said agent performs a check of all short communication messages received by the local

control loop.
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20. The system of claim 17 wherein said short communication messages comprises status messages

and command messages.
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ABSTRACT

A system of transmitting of data packets within a network is described. The network includes at
least one device transmitting short communication messages and another device transmitting
standard communication message. The network also includes an array of wireless network routers
communicating in a tree-shaped logical structure with one router including a receiver for the short
communication messages. The receiver accepts the short communication message in a round robin
manner from client wherein each short communication message is received at a designated time
period. A single buffered packet is formed from the combined short communication messages and

sent using the tree-shaped network.
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United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
15/728,863 10/10/2017 2414 730 0357-03304 20 3
CONFIRMATION NO. 9690
27197 FILING RECEIPT
MICHAEL J. CHERSKOV
123 WEST MADISON STREET RO OO AL TR IR RN
SUITE 400

CHICAGO, IL 60602
Date Mailed: 10/27/2017

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)

Francis DACOSTA, Santa Clara, CA,;
Applicant(s)

MeshDynamics, Santa Clara, CA;

Power of Attorney: None

Domestic Applications for which benefit is claimed - None.
A proper domestic benefit claim must be provided in an Application Data Sheet in order to constitute a claim for
domestic benefit. See 37 CFR 1.76 and 1.78.

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 10/25/2017
The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 15/728,863

page 1 of 3
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Projected Publication Date: 04/11/2019
Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **
Title

Chirp Networks
Preliminary Class
370
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

page 2 of 3
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
15/728,863 10/10/2017 Francis DACOSTA 0357-03304
CONFIRMATION NO. 9690
27197 IMPROPER CFR REQUEST
MICHAEL J. CHERSKOV

125 WEST MADISON STREET O
SUITE 400

0000
CHICAGO, IL 60602

Date Mailed: 10/27/2017

RESPONSE TO REQUEST FOR CORRECTED FILING RECEIPT

Continuity, Priority Claims, Petitions, and Non-Publication Requests

In response to your request for a corrected Filing Receipt, the Office is unable to comply with your request
because:

+ One or more of the benefit claims under 35 U.S.C. § 120 cannot be included on the Filing Receipt since
applicant did not specify whether the application is a continuation, divisional or continuation-in-part of the prior
application. Applicant must submit a new application data sheet (ADS) that sets forth the relationship, and the

ADS must be accompanied by a petition under 37 CFR 1.78 if filed after the time period set forth in 37 CFR
1.78.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/agizaw/
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 15/728,863
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 CFR 1.16(a), (b), or (c)) N/A N/A N/A 70 N/A
SEARCH FEE
o o o N/A N/A N/A 300 N/A
EXAMINATION FEE
N FEE N/A N/A N/A 360 N/A
TOTAL CLAIMS ) *
(37 CFR 1.16(i)) 20 minus 20= 40 = 0.00 OR
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 3 minus 3 = 210 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 730 TOTAL
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATES) FEE($) RATE®) FEE($)
E AMENDMENT PAID FOR
i Total . i = =
> a7 CF% ?.16(i)) Minus = OR
a Independent * Minus | *** =
E (37 CFR 1.16(h)) = OR
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATES) FEE($) RATE®) FEE($)
E AMENDMENT PAID FOR
1N} Total * Minus * = =
= (37 CF% ?.16(i)) OR
% Independent * Minus | *** = _ OR
L (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".

*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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Document Description: Application Data Sheet to update/correct info
Doc Code: ADS.CORR

CORRECTED ADS FORM

Application Number
15728863

Title of Invention

Chirp Networks

Inventor Information

**|f no data is shown, no data has been corrected**

Data of Record Updated Data

Order Number

Name

Residence Information

Residency

City

State

Country of
Residence

Mailing Address of Inventor

Address 1

Address 2

City,State/Province,
Postal Code

Country

Corrected ADS 1.0
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Document Description: Application Data Sheet to update/correct info

Doc Code: ADS.CORR

Application Information

Data of Record

Updated Data

Title of Invention

Chirp Networks

Attorney Docket
Number 0357-03304

Entity Type
Small

Domestic Benefit/National Stage Information

**|f no data is shown, no data has been corrected**

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121,365(c), or 386(c) or indicate National Stage
entry from a PCT application. Providing this information in the application data sheet constitutes the specific reference required by 35 U.S.

C.119(e) or 120, and 37 CFR 1.78(a).

Data of Record

Updated Data

Prior Application Status

(YYYY-MM-DD)

pending
Application Number
Continuity Type
y 1yp CON
Prior Application
Number 14740062
Filing Date
2015-06-15

Patent Number

Issue Date
(YYYY-MM-DD)

Corrected ADS 1.0
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Document Description: Application Data Sheet to update/correct info

Doc Code: ADS.CORR

Data of Record

Updated Data

Prior Application Status

(YYYY-MM-DD)

pending
Application Number

14740062
Continuity Type

y 1yp PR

Prior Application
Number 62012196
Filing Date

2014-06-13

Patent Number

Issue Date
(YYYY-MM-DD)

Data of Record

Updated Data

Prior Application Status

(YYYY-MM-DD)

Data of Record

patented
Application Number

13571294
Continuity Type P
Prior Application
N 12352457

umber

Filing Date
(YYYY-MM-DD) 2009-01-12
Patent Number

8477762
Issue Date

2013-07-02

Updated Data

Prior Application Status

(YYYY-MM-DD)

abandoned
Application Number

14740062
Continuity Type P
Prior Application
Number 13541446
Filing Date

2012-07-03

Patent Number

Issue Date
(YYYY-MM-DD)

Corrected ADS 1.0
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Document Description: Application Data Sheet to update/correct info

Doc Code: ADS.CORR

Data of Record

Updated Data

Prior Application Status

(YYYY-MM-DD)

Data of Record

patented
Application Number

14740062
Continuity Type P
Prior Application
Number 14523778
Filing Date 2014-10-24
(YYYY-MM-DD) e
Patent Number

9730100
Issue Date

2017-08-08

Updated Data

Prior Application Status

(YYYY-MM-DD)

Data of Record

patented
Application Number

14523778
Continuity Type

y lyp coN

Prior Application

12625365
Number e
Filing Date
(YYYY-MM-DD) 2009-11-24
Patent Number

8514852
Issue Date

2013-08-20

Updated Data

Prior Application Status

(YYYY-MM-DD)

pending
Application Number

12625365
Continuity Type

y 1yp PR

Prior Application
Number 61117502
Filing Date

2008-11-24

Patent Number

Issue Date
(YYYY-MM-DD)

Corrected ADS 1.0
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Document Description: Application Data Sheet to update/correct info

Doc Code: ADS.CORR

Data of Record

Updated Data

Prior Application Status

(YYYY-MM-DD)

Data of Record

patented
Application Number

14740062
Continuity Type IP
Prior Application
orep 13764008
Filing Date 2013-02-11
(YYYY-MM-DD) -
Patent Number

9363651
Issue Date

2016-06-07

Updated Data

Prior Application Status

(YYYY-MM-DD)

Data of Record

patented
Application Number

13764008
Continuity Type P
Prior Application
N 13627883

umber

Filing Date
(YYYY-MM-DD) 2012-09-26
Patent Number

8923186
Issue Date

2014-12-30

Updated Data

Prior Application Status

(YYYY-MM-DD)

pending
Application Number

13627883
Continuity Type

y 1yp PR

Prior Application
Number 61615802
Filing Date

2012-03-26

Patent Number

Issue Date
(YYYY-MM-DD)

Corrected ADS 1.0
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Document Description: Application Data Sheet to update/correct info

Doc Code: ADS.CORR

Data of Record

Updated Data

Prior Application Status

(YYYY-MM-DD)

pending
Application Number

13627883
Continuity Type

y 1yp PR

Prior Application
Number 61555400
Filing Date

2011-11-03

Patent Number

Issue Date
(YYYY-MM-DD)

Data of Record

Updated Data

Prior Application Status

(YYYY-MM-DD)

pending
Application Number

13627883
Continuity Type

y 1yp PR

Prior Application

61621926
Number
Filing Date

2012-04-09

Patent Number

Issue Date
(YYYY-MM-DD)

Data of Record

Updated Data

Prior Application Status

(YYYY-MM-DD)

Corrected ADS 1.0

patented
Application Number

14740062
Continuity Type IP
Prior Application
orep 13571294
Filing Date 2012-08-09
(YYYY-MM-DD) —
Patent Number

9172738
Issue Date

2015-10-27
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Document Description: Application Data Sheet to update/correct info

Doc Code: ADS.CORR

Data of Record

Updated Data

Prior Application Status

(YYYY-MM-DD)

patented
Application Number

13571294
Continuity Type IP
Prior Application
orep 12696947
Filing Date 2010-01-29
(YYYY-MM-DD) -
Patent Number

8520691
Issue Date

2013-08-27

Data of Record

Updated Data

Prior Application Status

(YYYY-MM-DD)

pending
Application Number

12696947
Continuity Type

y 1yp PR

Prior Application

61148803
Number
Filing Date

2009-01-30

Patent Number

Issue Date
(YYYY-MM-DD)

Foreign Priority Information

**|f no data is shown, no data has been corrected**

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX) the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

Corrected ADS 1.0
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Document Description: Application Data Sheet to update/correct info

Doc Code: ADS.CORR

Data of Record

Updated Data

Application Number

Country

Filing Date

Access Code

Applicant Information

**|f no data is shown, no data has been corrected**
Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR to

have an assignment recorded by the Office.

Data of Record

Updated Data

Applicant Type

If applicant is the legal
representative, indicate the
authority to file the patent
application, the inventor is

Name of the Deceased or
Legally Incapacitated
Inventor

Applicantis an
Organization

Name

Organization Name

Address 1

Address 2

City,State/Province,Postal
Code

Country

Phone Number

Fax Number

Corrected ADS 1.0
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Document Description: Application Data Sheet to update/correct info
Doc Code: ADS.CORR

Email Address

Assignee Information including Non-Applicant Assignee Information

**|f no data is shown, no data has been corrected**
Providing this information in the application data sheet does not substitute for compliance with any requirement of part 3 of Title 37 of
the CFR to have an assignment recorded in the Office

Data of Record Updated Data

Order

Applicantis an
Organization

Name

Organization Name

Mailing Address

Address 1

Address 2

City,State/Province,Postal
Code

Country

Phone Number

Fax Number

Email Address

Signature

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b).

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic entity (e.g., corporation
or association). If the applicant is two or more joint inventors, this form must be signed by a patent practitioner, all joint inventors who are
the applicant, or one or more joint inventor-applicants who have been given power of attorney (e.g., see USPTO Form PTO/AIA/81) on
behalf of all joint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.
Corrected ADS 1.0
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Document Description: Application Data Sheet to update/correct info
Doc Code: ADS.CORR

Signature Registration Number
/Szymon M. Gurda/ 58451

First Name Last Name
Szymon Gurda

Corrected ADS 1.0
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PATENT
CONFIRMATION NO. 9690

UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: MeshDynamics
Title: Chirp Networks
Serial No.: 15/728,863
Filing Date: October 10, 2017
Atty. Docket: 0363-03304

Submitted via EFS-Web on November 1, 2017.

BOX: MISSING PARTS 123 West Madison Street
COMMISSIONER FOR PATENTS Suite 400

P.O. Box 1450 Chicago, lllinois 60602
Alexandria, VA 22313-1450 (312) 621-1330

REQUEST TO ACCEPT REPLACEMENT ADS
Dear Sir:

Per Notice from October 27, 2017, applicant hereby submits a new ADS via the
WebADS system to clarify the priority claim of this application. This application is a
continuation of co-pending application serial number 14/740,062 filed on June 15, 2015.
A marked up ADS is also included showing the change on page 3 of the ADS. Applicant

requests entry of the amended ADS and priority claim.

Respectfully submitted,
CHERSKOV FLAYNIK & GURDA, LLC

By.___/Szymon M. Gurda/
Szymon M. Gurda (Reg. No. 58,451)
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PTOAIASTA
o PRy P IR X
l\/ iAz\i\h‘E‘) {“P A“D > U.5. Patent and Trademark Office; U5, DEPARTMENT OF COMMERCE

Attorney Docket Number 135703304

Application Data Sheet 37 CFR 1.78

Application Number

Title of Invention Chirp Netwarks

The application dats shest is part of the provisicna! or nongrovisional application for which it is being submitted. The following farm contains the
tubliographic data sreanged in 3 format specified by the United SMates Patent and Trademark Office as outlined i 37 CFR 1.76.

This document may be completed slectronically and submaitted to the Office in electrondc format using the Hectronic Filing System {EFS) of the dotument
may be printed and included in a papes fled application.

Secrecy Order 37 CFR 5.2:

. Portions or all of the application associated with this Application Diata Sheet may fall under a Secrecy Order pursuant to 37
L {FR 5.2 {Paper filers only. Applications that fall under Secracy Grder may not be filed electronicaliy.}

inventor Information:

Legal Hame
Prefix| Given Name Middis Name Family Name Suffix
Francis DACOSTA
Residence Information {Select One) {#) US Residency {0 Non US Residency {7y Active US Military Service
City | SentaClara State/Province | CA | Country of Residence | | US
Mailing Address of Inventon
Address 1 3355 Benton Strest
Address 2
City Santa Clara State/Provinke Ca
Postal Code [ 95051 Country | us
Al inventors Must Be Listed - Additional Inventor Information blocks may be generated
within this form by selecting the Add bution.

Corraspondence Information:

Enter either Customer Number or complets the Correspondence Information section balow.
For further information sse 37 CFR 1.33(a).

Lustomer Number 27197

Emall Addrass mail@chenshov.com | AddEmail | Remove Email |

Application Information:

Title of the Invention Chirp Nebworks

Attorney Docket Number | 0357-03304 Small Entity Status Clalmed &

Application Type Nasprovisional

Subjact Matter Utitity

Total Humber of Drawing Sheets {if any) 72 Suggested Figure for Publication {if any) &7
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PTIBIB/14 (08-15)

Approved for use theough B4/3072017. OMB 3851-0032

U8, Patent and Tragemark Office; 115, DEPARTMENT OF COMMERCE

Lindder the Papenwork Reduction Act of 1984, no persans are seguired 1o respond o 3 collection of information uriass it comains a valid OMEB control number.

Attarmey Dockst Number 0357-03304

Application Data Sheet I7{FR 1.76

Application Number

Title of Invention Chirp Networks

Filing By Reference:

Only complate this section when filing an appdication by reference under 35 US.C 11 Ho andd 37 CFR 1.57(a). Do not complete this sectinn if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section{s} below {Le, "Domestic Benefit/Naticnal Stage inforrmation” and "Foreign Priority Information”).

Far the purpases of 3 filing date uader 37 TFR 1.53{h), the description snd any drawings of the present application are replaced by this
reference 1o the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a).

i

Application nursber of the previously Filing date (YYYY-MM-DD) inteflectiat Property Avtharity or Country )
filed application

Publication Information:

[ 1 Request Early Publication {Fes reguired at time of Request 37 CFR 1.219}

R&QE&S'& Not to Publish. hersby request that the attached application not be published under BURL

] 122{b} and certify that the invention disclosed in the attached application has not and will not be the subject of an
apphication filed in anothey country, or under a multiiateral International agreement, that requires pubiicatioe ot cighiewn
mionths after filing.

Representative Information:

Representative information should be provided for all practitioners baving 3 power of attorney in the application. Providing
this information in the Application Data Sheet dows not constitute a power of attomey in the application {see 37 CFR 1,32},

Either enter Customer Number or complete the Hepresentative Name section below. if both sections are compdeted the customer Number
will e used for the Bepresentative inforuation dudng processing.

Flease Select Ones @) Customer Number {:} U5 Patent Practitioner {\:) Limited Recognition (37 CFR 11,93
{ustomer Number 27187
Prafix Given Name Middle Name Family Mame Suffix

Registration Number

Prefix Given Name Middle Name Family Name Suffi

Registration Numnbey

Additional Representative Information blodks may be generated within this fiwm by
selecting the &Add button.
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FTO/B18/14 (08-15)

Approved for use theough B4/3072017. OMB 3851-0032
U8, Patent and Tragemark Office; 115, DEPARTMENT OF COMMERCE
Lindder the Papenwork Reduction Act of 1984, no persans are seguired 1o respond o 3 collection of information uriass it comains a valid OMEB control number.

Application Data Sheet I7{FR 1.76

Attarmey Dockst Number

G357-03304

Application Number

Title of Invention

Chirp Networks

Domestic Benefit/National 5tage Information:

Prior Application Siatus

Pending

This section allows for the applicant to either daion benefit under 35 USC 1198, 120, 121, 365{c}, or 386(c} or indicate National
Stage entry from a BCT application. Providing this information in the application data sheet constitutes the spedific reference

reguired by 35 US.C 118 or 126, and 37 CFR .78,
When referring to the current application, please leave the application number blank.

Remove

Application Numbey

Cortinuity Type

' Prior Application Number

Fafing o 371 Date
{YYYY-MM-DD}

CONTINUATION OF

14740062

2015-06-15

&301 2186

Prior Application Status | Pending
Application Number | Continuity Type ' Prior Application Number Filing o7 371(c) Date
{YYYY-MM-DID}
14740062 Clsims benefit of provisiona

2014-06-13

Prior Application Status

i Patented

Prior Application Status Patentad
Application e Frior Application Filing Date e , fssue Late
Negirber Continuity Type Nurnber YOYY-MBA-DD) Patent Number YYYY-MM-DD)
14740062 Continuation in part of 13764008 2013-02-11 2363651 016-06-07

[ Rersove l

Priov Application Status

E Pending

Application _ Prior Application Fiting Date issue Date
Number Continuity Type Nuriber OYEYY-MB-DI PatentNumber | vy pana o
13764008 Continuation inpartof | 13627883 21 2-09-26 4923186 2014-12-30

Rersve

Apphication Number

{ontinglity Type

Prioy Application Number

Filing or 371 Uiste
{OYYY-RAM-D0Y

13627883

Claims benefit of provisional

¥

61615802

1
o
P

20120326

Prior Application Status | Pending Reraove
Application Number Continuity Type Prior Application Number Hiling or 371(0) Late
YYYY-MAM-DD}
13627983 Claims benefit of provisional 61553400 2011-11-03
WEB ADS 10
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U8, Patent and Tragemark Office; 115, DEPARTMENT OF COMMERCE
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Application Data Sheet I7{FR 1.76

Attorney

Dockst Number

G357-03304

Application Number

Title of Invention

Chirp Networks

Prior Application Status

ending

Remove

Application Number

Continuity Type

Prior Application Number

Filing or 371} Date
{YYVY-RERE-00

13637883

Clsims benefit of provisional

81621936

2012-04-09

Prior Application Status | Patented
Apptication st e Frior Apptication Filing Date e ‘ tssue Date
Number {ontinuity Type Nurmber IYYY-MM-DD) Patent Number FEYYY-MM-DD
14740062 Continuation in part of 13571294 201 2-08-0% 9172738 2015-10-27

Prior Application Status

E Pending

Prior Application Status | Patented  Remove
Application . Prior Application Filing Date issue Diate
Number Continuity Type Nursber VYV Y-MM-D PatentNurmber | yyyy pm-om)
13571294 Continuation in part of 12696847 2000-01-2%9 8520691 2013-08-27

Application Number

Lontinuity Type

Prior Application Mumber

Hiling or 37 o) Date
YYYY-RMM-DIY

12696347

Llaims benefit of provisional

11483803

2009-01-30

Friar Applicatio

n Status { Abandoned

l

Frior Application Status | Patented Reraove
Application ity T Prior Application Filing Date .. ‘ issue Date
Number Continuity Type Nurnber Y Y-M-DO) Pateat Number YYYY-MAM-DD)
13571394 Contioustion in part of 12352457 20050112 8477762 2013070

................... ]

Application Number

Continulity Type

Prior Application Number

Filing or 271} Date
YYYY-MM-DID}

13740062

Priar Application Status

| Patented

Continuation in part of

13541446

20124703

Application - Frior Application Filing Date issue Date
Nimker Lontinuity Type Normber FYYY-AM-DD) PatentNumber | oryyy mp-DD)
14740082 Conbrusation in part of 14523778 2013-10-24 9730100 2017-08-08

Prior Application Status | Patented
Application S Frior Appdicstion Filing Date " fssue Date
Number fontinuity Type Number [YYYY-MM-DD) PatentNumber | (yyyy.pm-00)
14523778 {antinusation of 12625365 2002-11-24 B514852 H313-(8-20
WEBADS 10
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U8, Patent and Tragemark Office; 115, DEPARTMENT OF COMMERCE
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. Artorney Dockst Numbsr 0357-03304
Application Data Sheet I7{FR 1.76

Application Number

Title of Invention Chirp Networks

Prior Application Status ending

|
Application Numbsey Continuity Type Prior Application Number Hiling or 371(c} Date
YYYY-MM-DD}

12625365 Clsims benefit of provisional &1117542 2008-11-24

Additional Domastic Benefit/National Stage Data may be generated within this form by
sefacting the Add button.

Foreign Priovity Information:

This section aliows for the applicant to dlaim priotity to a foreign application. Providing this information in the application data sheet
constitutes the clairs for prioty as required by 35 U3 1180} and 37 CFR 1.55, When priority is claimed to 8 foreign applicaion
that is eligible for retrieval under the priority document exchange program (FDX} the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(1(1) and {2}, Under the PRX program, applicant bears the uitimate
resporsibility for ensuring that 3 copy of the foreign application is receivad by the Office from the participating foreign intellectuad

property office, or a certified copy of the foreign priovity application is filed, within the time period specified in 37 CFR 15511

Apphication Number Countu‘yg Filing Date (YYYY-MM-DD) Access Code if applicable)

Additional Foreign Priority Data may be generated within this form by selecting the Add
bution.

Statement under 37 CFR 1.55 or 1.78 for AIA {First Inventor to File) Transition
Applications

This application (1) claims priosity to or the benefit of an application filed before March 16, 2013 and (3} also

contains, ov contained at any time, a claim 10 a claimed inventian that has an effective filing dats o or after March
1 16,2013,

NOTE: By providing this statement under 37 CFR 1.55 or 1.78. this appdication, with a filing date on or after March

18, 2013, will he examined under the fivst inventor o file provisions of the Al4,
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Attarmey Dockst Number 0357-03304

Application Data Sheet I7{FR 1.76

Application Number

Title of Invention Chirp Networks

Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Shest is properly signed and filed with the application, applicant has provided written authority to
permit a participating foreign intellectual property (P} office acgess to the instant application-as-filed {see paragraph A in
subsaction 1 below) and the European Patent Office (EP(O) access 1o any search results from the instant application {see
paragraph B in subsection 1 below).

After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind authorization for access
by a foreign 1P office{s). Ivslead, Form PT/58/38 or PTO/SB/68 must be used as appropriate.

1. Authorization to Permit Access by a Foreign Inteliectual Property Officels)

irdellectual Property Office (KIPO), the State intelleciual Property Office of the People’s Republic of China (SIPC), the World
intellectual Property Organization (WIPQY, and any other foreign intellectual property office participating with the USPTOIna
bilateral or multilateral priovity document exchange agresmeant in which a foreign application claiming priority to the instamt
patent application s filed, access 1o {1} the nstant patent application-as-filed and is related bibliographic data, {23 any forelgn
or domestic application to which priovity or benefit is clairaed by the instant application and its related bibliographic data, and
{31 the date of filing of this Authorization, Sea 37 CFR 1.14{h){11

the instant patent appg&aticn when a European patent application claiming prioity to the instant patent application is filed. See
37 CFR 1.4,

The applicant is reminded that the EPOYs Bule 141(1) EPC {European Patent Conventiong requires applicants to submit a copy of
search results from the instant application without delay in a BEuropean patent application that claims priority to the instant
application.

2. Opt-Out of Authorizations to Permit Rccess by a Foreign Intellectusl Property Officals)

[ ] application-as-filed. If this box is checked, the USPTC will not be providing a participating foreign IP office with any
documents and information identified in subsection 18 above.

n application. If this baxis checked, the USPTO will not be providing the EPO with search results from the instant application.

NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the application in
accordance with 37 CFR 114,
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. Artorney Dockst Numbsr 0357-03304
Application Data Sheet I7{FR 1.76

Application Number

Title of Invention Chirp Networks

Applicant Information:

Providing assignment information in this section does not subsiitute for compliance with any requirement of part 3 of Title 37 of CFR
o have an assignment recorded by the Office.

if the applicant is the inventor {or the remaining joint invenior or inventors under 37 CFR 1.45), this section shoudd not be completed.
The information to be provided in this section is the name and address of the legsl representative who is the applicant undsy 37 OFR
1.43; or the name and addeess of the assignee, person 10 whaom the inventor is snder an obligation to assign the Invention, of person
wheo otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicantis an

applicant under 37 CFR 1.46 {assignes, person to whom the inventor is obhligated to assign, oy person who otherwise shows sufficient
proprietary interest} tegether with one of raore joint inventors, then the joint inventor or inventors who are alse the applicant shauld be
identified in this section.

Clear l
@ Assignes (" Legal Bepresentative under 35 USL 117 () Iointinventor
{3 Person to whom the inventor is obligated to assign, ()  Parson who shows sufficient proprietary interest

¥ applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

Name of the Deceased or Legally Incapacitatad inventorn

if the Applicant is an Organization check hera. Ve

Organization Name

MeshDynamics

Mailing Address information For Applicant:

Address 1 3355 Benton Street

Addrese 2

City Zanta Clara Siate/Province CA
Eauniry’ Us Fostal Code 95051
Phone Number Fax Number

Email Address

Additional Applicant Data may be generated within this form by sebecting the Add button.
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. Artorney Dockst Numbsr 0357-03304
Application Data Sheet I7{FR 1.76

Application Number

Title of Invention Chirp Networks

Assignes Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Titde 37 of
CFH to have an assignment recorded by the Cffica.

Cornplete this section if assignee inforraation, inchuding son-applicant assignes infomraation, is desired to be included on the patent applicabion
publication. An assignes-applicant identified in the "Applicant information” section will appear on the patent apglication publication as an
applicant. For an assignee-applicant, complete this section only if identification as an assignes is also desired on the patent application
pablication.

if the Assignee or Non-Apgplicant Assignes is an Organization check here, 1

Prafix Given Name Middle Mame Family Rame Sutfix

Mailing Sddress Information For Assignes induding Non-Applicant Assignee:

Addrass 1

Acdddress 2

Ligy State/Province
Country | Postal Code
Phone Number Fax Number

Emall Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by
sefecting the Add button,
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Attarmey Dockst Number 0357-03304

Application Data Sheet I7{FR 1.76

Application Number

Title of Invention Chirp Networks

Signature:;
MOTE: This Application Data Shest must be signed in acrordance with 37 CTFR 1.33(h). Howevaer, if this Application Data Shest

“Authorization or Upt-Out of Authwrization v Parmit Access™ section, then this form must also be signed in accordance
with 37 CFR 1148,

Ses 37 CFR 1.4{d) for the manner of making signatures and certifications.

Signat {at YY-MM-D0
rgnature fSzyman M. Gurda/ ate (VY )

First Nanwe Szymon Last Narne Gurda Regisiration Numbsr 52451

Additional Signatuse may be generated within this form by selecting the Add button,
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Electronic Patent Application Fee Transmittal

Application Number:

15728863

Filing Date:

10-Oct-2017

Title of Invention:

Chirp Networks

First Named Inventor/Applicant Name:

Filer: Szymon Maciej Gurda
Attorney Docket Number: 0357-03304
Filed as Small Entity
Filing Fees for Utility under 35 USC111(a)
Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Basic Filing:
PROCESSING FEE, EXCEPT PROV. APPLS. 2830 1 70 70
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:
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Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 70
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Electronic Acknowledgement Receipt

EFS ID: 30831743
Application Number: 15728863
International Application Number:
Confirmation Number: 9690

Title of Invention:

Chirp Networks

First Named Inventor/Applicant Name:

Customer Number:

27197

Filer:

Szymon Maciej Gurda

Filer Authorized By:

Attorney Docket Number: 0357-03304
Receipt Date: 01-NOV-2017
Filing Date: 10-0CT-2017
Time Stamp: 19:52:56

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $70

RAM confirmation Number

110217INTEFSW19525500

Deposit Account

501709

Authorized User

Michael Cherskov

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

37 CFR 1.16 {National application filing, search, and examination fees)

37 CFR 1.17 (Patent application and reexamination processing fees)
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37 CFR 1.19 (Document supply fees)
37 CFR 1.20 {Post Issuance fees)
37 CFR 1.21 {Miscellaneous fees and charges)
File Listing:
Document .. . File Size(Bytes Multi Pages
Document Description File Name ( y i . . 9
Number Message Digest | Part/.zip| (ifappl.)
147660
1 Application Data She;et to update/ CorrectedADS.pdf no 10
corrECt Into 3c714bb0ccbact3f7a563c4925c666132c25|
8c08
Warnings:
Information:
79116
2 Transmittal Letter ADSRequest.pdf no 1
30067a3c9824a7efb2e42d191ae8c177609
85115
Warnings:
Information:
2316917
3 Miscellaneous Incoming Letter MarkedUp.pdf no 9
8a932ece2%ee2eclae3e439f971ea43334f|
bedd
Warnings:
Information:
30333
4 Fee Worksheet (SB06) fee-info.pdf no 2
7a84bb9f1786d7950432c4 1485506618490
Warnings:
Information:
Total Files Size (in bytes): 2574026
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/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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Document code: WFEE

United States Patent and Trademark Office
Sales Receipt for Accounting Date: 11/03/2017

CVORACHA  ADJ #00000009 Mailroom Dt: 11/01/2017
Seq No: 5632 Sales Acctg Dt: 11/02/2017 15728863
01 FC:2830 -70.00 OP

EX1022, Page 159



Document code: WFEE

CVORACHA

Visa

United States Patent and Trademark Office
Sales Receipt for Accounting Date: 11/03/2017

RF #30204501 Mailroom Dt: 11/03/2017 15728863
Credit Card Refund Total: $70.00

XXAXXKXXXXXXXB263
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
15/728,863 10/10/2017 Francis DACOSTA 0357-03304
CONFIRMATION NO. 9690
27197 NEW OR REVISED PPD NOTICE
MICHAEL J. CHERSKOV
123 WEST MADISON STREET IR DM
SUITE 400 00000055 °

CHICAGO, IL 60602

NOTICE OF NEW OR REVISED PROJECTED PUBLICATION DATE

The above-identified application has a new or revised projected publication date. The
current projected publication date for this application is 02/15/2018. If this is a new projected
publication date (there was no previous projected publication date), the application has been
cleared by Licensing & Review or a secrecy order has been rescinded and the application is
now in the publication queue.

If this is a revised projected publication date (one that is different from a previously
communicated projected publication date), the publication date has been revised due

to processing delays in the USPTO or the abandonment and subsequent revival of an
application. The application is anticipated to be published on a date that is more than six
weeks different from the originally-projected publication date.

More detailed publication information is available through the private side of Patent
Application Information Retrieval (PAIR) System. The direct link to access PAIR is currently
http://pair.uspto.gov. Further assistance in electronically accessing the publication, or about
PAIR, is available by calling the Patent Electronic Business Center at 1-866-217-9197.

Questions relating to this Notice should be directed to the Office of Data Management,
Application Assistance Unit at (571) 272-4000, or (571) 272-4200, or 1-888-786-0101.

PART 1 - ATTORNEY/APPLICANT COPY
page 1 of 1
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450

Alexandria, Virginia 22313-1450
WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
15/728,863 10/10/2017 2414 730 0357-03304 20 3
CONFIRMATION NO. 9690
27197 CORRECTED FILING RECEIPT
MICHAEL J. CHERSKOV
123 WEST MADISON STREET RO OO AL AL
SUITE 400

CHICAGO, IL 60602
Date Mailed: 11/13/2017

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)

Francis DACOSTA, Santa Clara, CA,;
Applicant(s)

MeshDynamics, Santa Clara, CA;

Power of Attorney: None

Domestic Priority data as claimed by applicant
This application is a CON of 14/740,062 06/15/2015 PAT 9819747
which claims benefit of 62/012,196 06/13/2014
and is a CIP of 13/541,446 07/03/2012 ABN
and is a CIP of 14/523,778 10/24/2014 PAT 9730100
which is a CON of 12/625,365 11/24/2009 PAT 8514852
which claims benefit of 61/117,502 11/24/2008
and said 14/740,062 06/15/2015
is a CIP of 13/764,008 02/11/2013 PAT 9363651
which is a CIP of 13/627,883 09/26/2012 PAT 8923186
which claims benefit of 61/615,802 03/26/2012
and claims benefit of 61/555,400 11/03/2011
and claims benefit of 61/621,926 04/09/2012
and said 14/740,062 06/15/2015
is a CIP of 13/571,294 08/09/2012 PAT 9172738

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

page 1 of 4
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Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 10/25/2017

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 15/728,863

Projected Publication Date: 02/15/2018

Non-Publication Request: No

Early Publication Request: No

** SMALL ENTITY **

Title

Chirp Networks
Preliminary Class
370
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

page 2 of 4
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For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor

page 3 of 4

EX1022, Page 164



community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop

technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450

Alexandria, Virginia 22313-1450
WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
15/728,863 10/10/2017 Francis DACOSTA 0357-03304
CONFIRMATION NO. 9690
27197 IMPROPER CFR REQUEST
MICHAEL J. CHERSKOV
123 WEST MADISON STREET IR AR T
SUITE 400 00000

CHICAGO, IL 60602
Date Mailed: 11/13/2017

RESPONSE TO REQUEST FOR CORRECTED FILING RECEIPT

Continuity, Priority Claims, Petitions, and Non-Publication Requests

In response to your request for a corrected Filing Receipt, the Office is unable to comply with your request
because:

Improper Benefit Claim(s) to Prior-Filed Nonprovisional Application(s)

The benefit claim(s) to prior-filed nonprovisional application(s) is improper because there is no specific
reference for each prior-filed application that includes: (1) the identification of the prior-filed application

by application number, or international application number and international filing date; and (2) a clear
indication of the relationship (i.e., continuation, divisional, or continuation-in-part) of the nonprovisional
applications. Applicant must submit a corrected application data sheet (ADS) to include a specific reference.
Applicant should review each benefit claim submitted and, if appropriate, provide the proper reference to the
prior-filed application(s) as required by 37 CFR 1.78. A proper relationship includes an identification of each
nonprovisional application as a continuation, divisional, or continuation-in-part application of the immediate
prior-filed nonprovisional application for which a benefit is claimed under 37 CFR 1.78 in order to establish
copendency throughout the entire chain of prior-filed applications. The specific reference must be included in
the domestic benefit information section of an application data sheet (37 CFR 1.76).

Timeliness: The required reference for each benefit claim must be filed during the pendency of the instant
application and within the later of: (1) four months from the actual filing date of the instant application, or the
national stage commencement date if the instant application is a national stage application under 35 U.S.C.
371; or (2) sixteen months from the filing date of the prior-filed application. Failure to timely file the required
reference is considered a waiver of any benefit claim, unless a grantable petition to accept an unintentionally
delayed claim under 37 CFR 1.78(a), the surcharge set forth in 37 CFR 1.17(t), and the required reference are
filed. See 37 CFR 1.78(a).

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

page 1 of 2

EX1022, Page 166



/sstephanos/

page 2 of 2

EX1022, Page 167



UNITED STATES PATENT AND TRADEMARK OFFICE PRESORTED

COMMISSIONER FOR PATENTS FIRST-CLASS MAIL

P.0O.BOX 1450 U.S. POSTAGE PAID
B, POSTEDIGITAL

ALEXANDRIA VA 22313-1451 NNNNN

MICHAEL J. CHERSKOV

123 WEST MADISON STREET
SUITE 400

CHICAGO, IL 60602

Courtesy Reminder for
Application Serial No: 15/728,863

Attorney Docket No: 0357-03304
Customer Number: 27197
Date of Electronic Notification: 11/13/2017

This is a courtesy reminder that new correspondence is available for this
application. If you have not done so already, please review the
correspondence. The official date of notification of the outgoing
correspondence will be indicated on the form PTOL-90 accompanying the
correspondence.

An email notification regarding the correspondence was sent to the following
email address(es) associated with your customer number:
mail@cherskov.com
sgurda@cherskov.com
akeith@cherskov.com

To view your correspondence online or update your email addresses, please
visit us anytime at https://sportal.uspto.gov/secure/myportal/privatepair.

If you have any questions, please email the Electronic Business Center (EBC)
at EBC@uspto.gov or call 1-866-217-9197.
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Document Description: Application Data Sheet to update/correct info
Doc Code: ADS.CORR

CORRECTED ADS FORM

Application Number
15728863

Title of Invention

Chirp Networks

Inventor Information

**|f no data is shown, no data has been corrected**

Data of Record Updated Data

Order Number

Name

Residence Information

Residency

City

State

Country of
Residence

Mailing Address of Inventor

Address 1

Address 2

City,State/Province,
Postal Code

Country

Corrected ADS 1.0
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Document Description: Application Data Sheet to update/correct info

Doc Code: ADS.CORR

Application Information

Data of Record

Updated Data

Title of Invention

Chirp Networks

Attorney Docket
Number 0357-03304

Entity Type
Small

Domestic Benefit/National Stage Information

**|f no data is shown, no data has been corrected**

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121,365(c), or 386(c) or indicate National Stage
entry from a PCT application. Providing this information in the application data sheet constitutes the specific reference required by 35 U.S.

C.119(e) or 120, and 37 CFR 1.78(a).

Data of Record Updated Data

Prior Application Status

patented
Application Number

15728863
Continuity T

ontinuity Type CON

Prior Application
Number 14740062
Filing Date 2015-06-15
(YYYY-MM-DD) e
Patent Number

9819747
Issue Date 5017-11-14
(YYYY-MM-DD) o

Corrected ADS 1.0
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Document Description: Application Data Sheet to update/correct info
Doc Code: ADS.CORR

Data of Record Updated Data

Prior Application Status .

pending
Application Number

14740062
Continuity T

ontinuity Type PRO

Prior Application
Number 62012196
Filing Date 2014-06-13
(YYYY-MM-DD) e
Patent Number
Issue Date 0001-01-01
(YYYY-MM-DD) e

Data of Record Updated Data

Prior Application Status .

pending
Application Number

13627883
Continuity Type

y P PRO

Prior Application

61621926
Number
Filing Date
(YYYY-MM-DD) 2012-04-09
Patent Number
Issue Date
(YYYY-MM-DD) 0001-01-01

Data of Record Updated Data

Prior Application Status

patented
Application Number

14740062
Continuity T

ontinuity Type cIp

Prior Application
Number 13571294
Filing Date 012-08-09
(YYYY-MM-DD) e
Patent Number

9172738
Issue Date 2015-10-27
(YYYY-MM-DD) T

|
Corrected ADS 1.0
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Document Description: Application Data Sheet to update/correct info

Doc Code: ADS.CORR

Data of Record

Updated Data

Prior Application Status

(YYYY-MM-DD)

Data of Record

patented
Application Number

13571294
Continuity Type IP
Prior Application
orep 12696947
Filing Date 2010-01-29
(YYYY-MM-DD) -
Patent Number

8520691
Issue Date

2013-08-27

Updated Data

Prior Application Status

(YYYY-MM-DD)

expired
Application Number

12696947
Continuity Type

y lyp PR

Prior Application 61/148.803
Number
Filing Date

2009-01-30

Patent Number

Issue Date
(YYYY-MM-DD)

Data of Record

Updated Data

Prior Application Status

(YYYY-MM-DD)

Corrected ADS 1.0

patented
Application Number

12696947
Continuity Type IP
Prior Application
orep 12352457
Filing Date 2009-01-12
(YYYY-MM-DD) -
Patent Number

8477762
Issue Date

2013-07-02
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Document Description: Application Data Sheet to update/correct info
Doc Code: ADS.CORR

Data of Record Updated Data

Prior Application Stat

rior Application Status abandoned
Application Number

14740062

Continuity T

ontinuity Type cIp
Prior Application
Number 13541446
Filing Date 012-07-03
(YYYY-MM-DD) il
Patent Number
Issue Date 0001-01-01
(YYYY-MM-DD) e

Data of Record Updated Data

Prior Application Status

patented
Application Number

14740062
Continuity Type

y P cp

Prior Application

14523778
Number
Filing Date
(YYYY-MM-DD) 2014-10-24
Patent Number

9730100
Issue Date
(YYYY-MM-DD) 2017-08-08

Data of Record Updated Data

Prior Application Status

patented
Application Number

14523778
Continuity T

ontinuity Type CON

Prior Application
Number 12625365
Filing Date 2009-11-24
(YYYY-MM-DD) o
Patent Number

8514852
Issue Date 5013-08-20
(YYYY-MM-DD) had

|
Corrected ADS 1.0
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Document Description: Application Data Sheet to update/correct info
Doc Code: ADS.CORR

Data of Record Updated Data

Prior Application Status .

pending
Application Number

12625365
Continuity T

ontinuity Type PRO

Prior Application
Number 61117502
Filing Date 2008-11-24
(YYYY-MM-DD) o
Patent Number
Issue Date 0001-01-01
(YYYY-MM-DD) e

Data of Record Updated Data

Prior Application Status

patented
Application Number

14740062
Continuity Type

y P cp

Prior Application

13764008
Number
Filing Date
(YYYY-MM-DD) 2013-02-11
Patent Number

9363651
Issue Date
(YYYY-MM-DD) 2016-06-07

Data of Record Updated Data

Prior Application Status

patented
Application Number

13764008
Continuity T

ontinuity Type cIp

Prior Application
Number 13627883
Filing Date 2012-09-26
(YYYY-MM-DD) et
Patent Number

8923186
Issue Date 5014-13-30
(YYYY-MM-DD) e

|
Corrected ADS 1.0
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Document Description: Application Data Sheet to update/correct info
Doc Code: ADS.CORR

Data of Record Updated Data

Prior Application Status .

pending
Application Number

13627883
Continuity T

ontinuity Type PRO

Prior Application
Number 61615802
Filing Date 2012-03-26
(YYYY-MM-DD) had
Patent Number
Issue Date 0001-01-01
(YYYY-MM-DD) e

Data of Record Updated Data

Prior Application Status .

pending
Application Number

13627883
Continuity Type

y P PRO

Prior Application

61555400
Number
Filing Date
(YYYY-MM-DD) 2011-11-03
Patent Number
Issue Date
(YYYY-MM-DD) 0001-01-01

Foreign Priority Information

**|f no data is shown, no data has been corrected**

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX) the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

Corrected ADS 1.0
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Document Description: Application Data Sheet to update/correct info

Doc Code: ADS.CORR

Data of Record

Updated Data

Application Number

Country

Filing Date

Access Code

Applicant Information

**|f no data is shown, no data has been corrected**
Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR to

have an assignment recorded by the Office.

Data of Record

Updated Data

Applicant Type

If applicant is the legal
representative, indicate the
authority to file the patent
application, the inventor is

Name of the Deceased or
Legally Incapacitated
Inventor

Applicantis an
Organization

Name

Organization Name

Address 1

Address 2

City,State/Province,Postal
Code

Country

Phone Number

Fax Number

Corrected ADS 1.0
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Document Description: Application Data Sheet to update/correct info
Doc Code: ADS.CORR

Email Address

Assignee Information including Non-Applicant Assignee Information

**|f no data is shown, no data has been corrected**
Providing this information in the application data sheet does not substitute for compliance with any requirement of part 3 of Title 37 of
the CFR to have an assignment recorded in the Office

Data of Record Updated Data

Order

Applicantis an
Organization

Name

Organization Name

Mailing Address

Address 1

Address 2

City,State/Province,Postal
Code

Country

Phone Number

Fax Number

Email Address

Signature

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b).

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic entity (e.g., corporation
or association). If the applicant is two or more joint inventors, this form must be signed by a patent practitioner, all joint inventors who are
the applicant, or one or more joint inventor-applicants who have been given power of attorney (e.g., see USPTO Form PTO/AIA/81) on
behalf of all joint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.
Corrected ADS 1.0
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Document Description: Application Data Sheet to update/correct info
Doc Code: ADS.CORR

Signature Registration Number
/Szymon M. Gurda/ 58451

First Name Last Name
Szymon Gurda

Corrected ADS 1.0
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PATENT
CONFIRMATION NO. 9690

UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: MeshDynamics
Title: Chirp Networks
Serial No.: 15/728,863
Filing Date: October 10, 2017
Atty. Docket: 0363-03304

Submitted via EFS-Web on December 18, 2017.

BOX: MISSING PARTS 123 West Madison Street
COMMISSIONER FOR PATENTS Suite 400

P.O. Box 1450 Chicago, lllinois 60602
Alexandria, VA 22313-1450 (312) 621-1330

REQUEST TO ACCEPT REPLACEMENT ADS
Dear Sir:

Per Notice dated November 13, 2017, applicant hereby submits a new ADS via
the WebADS system to clarify the priority claim of this application. The filing receipt from
November 13, 2017 included most of the priority claim, except for the following three
applications.
1. U.S. Application 12/696,947 filed on January 29, 2010. U.S. Application
13/571,294 claimed priority to this application as a continuation-in-part.

2. U.S. Application 61/148,803 filed on January 30, 2009. U.S. Application
12/696,947 claimed priority to this application as a non-provisional.

3. U.S. Application 12/352,457 filed on January 12, 2009. U.S. Application

13/571,294 claimed priority to this application as a continuation in part.
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Serial No. 15/643,108
Request to Accept ADS
Page -2-

A marked up ADS is also included showing the change on page 3 of the ADS.

Applicant requests entry of the amended ADS and priority claim.

Respectfully submitted,
CHERSKOV FLAYNIK & GURDA, LLC

By.__ /Szymon M. Gurda/
Szymon M. Gurda (Reg. No. 58,451)
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PTOAIASTA
o PRy P IR X
l\/ iAz\i\h‘E‘) {“P A“D > U.5. Patent and Trademark Office; U5, DEPARTMENT OF COMMERCE

Attorney Docket Number 135703304

Application Data Sheet 37 CFR 1.78

Application Number

Title of Invention Chirp Netwarks

The application dats shest is part of the provisicna! or nongrovisional application for which it is being submitted. The following farm contains the
tubliographic data sreanged in 3 format specified by the United SMates Patent and Trademark Office as outlined i 37 CFR 1.76.

This document may be completed slectronically and submaitted to the Office in electrondc format using the Hectronic Filing System {EFS) of the dotument
may be printed and included in a papes fled application.

Secrecy Order 37 CFR 5.2:

. Portions or all of the application associated with this Application Diata Sheet may fall under a Secrecy Order pursuant to 37
L {FR 5.2 {Paper filers only. Applications that fall under Secracy Grder may not be filed electronicaliy.}

inventor Information:

Legal Hame
Prefix| Given Name Middis Name Family Name Suffix
Francis DACOSTA
Residence Information {Select One) {#) US Residency {0 Non US Residency {7y Active US Military Service
City | SentaClara State/Province | CA | Country of Residence | | US
Mailing Address of Inventon
Address 1 3355 Benton Strest
Address 2
City Santa Clara State/Provinke Ca
Postal Code [ 95051 Country | us
Al inventors Must Be Listed - Additional Inventor Information blocks may be generated
within this form by selecting the Add bution.

Corraspondence Information:

Enter either Customer Number or complets the Correspondence Information section balow.
For further information sse 37 CFR 1.33(a).

Lustomer Number 27197

Emall Addrass mail@chenshov.com | AddEmail | Remove Email |

Application Information:

Title of the Invention Chirp Nebworks

Attorney Docket Number | 0357-03304 Small Entity Status Clalmed &

Application Type Nasprovisional

Subjact Matter Utitity

Total Humber of Drawing Sheets {if any) 72 Suggested Figure for Publication {if any) &7
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PTIBIB/14 (08-15)

Approved for use theough B4/3072017. OMB 3851-0032

U8, Patent and Tragemark Office; 115, DEPARTMENT OF COMMERCE

Lindder the Papenwork Reduction Act of 1984, no persans are seguired 1o respond o 3 collection of information uriass it comains a valid OMEB control number.

Attarmey Dockst Number 0357-03304

Application Data Sheet I7{FR 1.76

Application Number

Title of Invention Chirp Networks

Filing By Reference:

Only complate this section when filing an appdication by reference under 35 US.C 11 Ho andd 37 CFR 1.57(a). Do not complete this sectinn if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section{s} below {Le, "Domestic Benefit/Naticnal Stage inforrmation” and "Foreign Priority Information”).

Far the purpases of 3 filing date uader 37 TFR 1.53{h), the description snd any drawings of the present application are replaced by this
reference 1o the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a).

i

Application nursber of the previously Filing date (YYYY-MM-DD) inteflectiat Property Avtharity or Country )
filed application

Publication Information:

[ 1 Request Early Publication {Fes reguired at time of Request 37 CFR 1.219}

R&QE&S'& Not to Publish. hersby request that the attached application not be published under BURL

] 122{b} and certify that the invention disclosed in the attached application has not and will not be the subject of an
apphication filed in anothey country, or under a multiiateral International agreement, that requires pubiicatioe ot cighiewn
mionths after filing.

Representative Information:

Representative information should be provided for all practitioners baving 3 power of attorney in the application. Providing
this information in the Application Data Sheet dows not constitute a power of attomey in the application {see 37 CFR 1,32},

Either enter Customer Number or complete the Hepresentative Name section below. if both sections are compdeted the customer Number
will e used for the Bepresentative inforuation dudng processing.

Flease Select Ones @) Customer Number {:} U5 Patent Practitioner {\:) Limited Recognition (37 CFR 11,93
{ustomer Number 27187
Prafix Given Name Middle Name Family Mame Suffix

Registration Number

Prefix Given Name Middle Name Family Name Suffi

Registration Numnbey

Additional Representative Information blodks may be generated within this fiwm by
selecting the &Add button.
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FTO/B18/14 (08-15)

Approved for use theough B4/3072017. OMB 3851-0032
U8, Patent and Tragemark Office; 115, DEPARTMENT OF COMMERCE
Lindder the Papenwork Reduction Act of 1984, no persans are seguired 1o respond o 3 collection of information uriass it comains a valid OMEB control number.

Application Data Sheet I7{FR 1.76

Attarmey Dockst Number

G357-03304

Application Number

Title of Invention

Chirp Networks

Domestic Benefit/National 5tage Information:

Prior Application Siatus

Pending

This section allows for the applicant to either daion benefit under 35 USC 1198, 120, 121, 365{c}, or 386(c} or indicate National
Stage entry from a BCT application. Providing this information in the application data sheet constitutes the spedific reference

reguired by 35 US.C 118 or 126, and 37 CFR .78,
When referring to the current application, please leave the application number blank.

Remove

Application Numbey

Cortinuity Type

' Prior Application Number

Fafing o 371 Date
{YYYY-MM-DD}

CONTINUATION OF

14740062

2015-06-15

&301 2186

Prior Application Status | Pending
Application Number | Continuity Type ' Prior Application Number Filing o7 371(c) Date
{YYYY-MM-DID}
14740062 Clsims benefit of provisiona

2014-06-13

Prior Application Status

i Patented

Prior Application Status Patentad
Application e Frior Application Filing Date e , fssue Late
Negirber Continuity Type Nurnber YOYY-MBA-DD) Patent Number YYYY-MM-DD)
14740062 Continuation in part of 13764008 2013-02-11 2363651 016-06-07

[ Rersove l

Priov Application Status

E Pending

Application _ Prior Application Fiting Date issue Date
Number Continuity Type Nuriber OYEYY-MB-DI PatentNumber | vy pana o
13764008 Continuation inpartof | 13627883 21 2-09-26 4923186 2014-12-30

Rersve

Apphication Number

{ontinglity Type

Prioy Application Number

Filing or 371 Uiste
{OYYY-RAM-D0Y

13627883

Claims benefit of provisional

¥

61615802

1
o
P

20120326

Prior Application Status | Pending Reraove
Application Number Continuity Type Prior Application Number Hiling or 371(0) Late
YYYY-MAM-DD}
13627983 Claims benefit of provisional 61553400 2011-11-03
WEB ADS 10
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PTIBIB/14 (08-15)

Approved for use theough B4/3072017. OMB 3851-0032

U8, Patent and Tragemark Office; 115, DEPARTMENT OF COMMERCE

Lindder the Papenwork Reduction Act of 1984, no persans are seguired 1o respond o 3 collection of information uriass it comains a valid OMEB control number.

. Artorney Dockst Numbsr 0357-03304
Application Data Sheet I7{FR 1.76

Application Number

Title of Invention Chirp Networks

Prior Application Status ending

Remove

Application Numbsey Continuity Type Prior Application Number Hiling or 371(c} Date
YYYY-MM-DD}

13627883 Clsims benefit of provisional 81621936 2012-04-0%

Prior Application Status | Patented

Application R frior Application Filing Date e , tssu Late
Number {ontinuity Type Nurmber IYYY-MM-DD) Patent Number FEYYY-MM-DD
14740062 Continuation in part of 13571294 201 2-08-06% 2172738 515-10-27

Prior Application Status

| Patented Remove

Application . Prior Application Filing Date issue Diate
Number Continuity Type Nursber VYV Y-MM-D Patent Number | ryyyy mat-DD)
13571284 Continuation in part of 126968947 2010-01-29 8520691 2613-08-27

Prior Application Status | Pending

Application Numbser Comtinuity Type Price Apptication Number Fﬁmg or 371{c} Date
{YYYY-MM-DIY

12696947 Llaims benefit of provisional £1148803 HI09-G1-30

Frior Application Status | Patented Reraove
Application ity T Prior Application Filing Date .. ‘ issue Date
Number Continuity Type Nurnber Y Y-M-DO) Pateat Number YYYY-MAM-DD)
13571394 Contioustion in part of 12352457 20050112 8477762 2013070

Prior Application Status | Atandoned | Remove ]

Application Number Continuity Type Prior Application Numbser riling o7 371(c) Date
YYY-BAR-DD

13740062 Continuation in part of 13541446 20120703

Prior Application Status | Patented

Application - Frior Application Filing Date issue Date
Nimker Lontinuity Type Normber FYYY-AM-DD) PatentNumber | oryyy mp-DD)
14740082 Conbrusation in part of 14523778 2013-10-24 9730100 2017-08-08

Prior Application Status | Patented

Remove

Application S Frior Appdicstion Filing Date " {ssue Date
Nummiber Lontinuity Type Number FYYYY-MM-DD) PatentNumber | ryvyy.ppt-00;
14523778 {antinuation of 12625365 2009-11-24 B514852 2313-08-30
WEB ADS 1.0

EX1022, Page 184



PTIBIB/14 (08-15)

Approved for use theough B4/3072017. OMB 3851-0032

U8, Patent and Tragemark Office; 115, DEPARTMENT OF COMMERCE

Lindder the Papenwork Reduction Act of 1984, no persans are seguired 1o respond o 3 collection of information uriass it comains a valid OMEB control number.

. Artorney Dockst Numbsr 0357-03304
Application Data Sheet I7{FR 1.76

Application Number

Title of Invention Chirp Networks

Prior Application Status | Pending
Application Numbsey Continuity Type Prior Application Number Filing or 371(c) Date
{YYYY-NR-0D}

12625365 Clsims benefit of provisional &1117542 2008-11-24

Additional Domastic Benefit/National Stage Data may be generated within this form by
sefacting the Add button.

This section aliows for the applicant to dlaim priotity to a foreign application. Providing this information in the application data sheet
constitutes the clairs for prioty as required by 35 U3 1180} and 37 CFR 1.55, When priority is claimed to 8 foreign applicaion
that is eligible for retrieval under the priority document exchange program (FDX} the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(1(1) and {2}, Under the PRX program, applicant bears the uitimate
resporsibility for ensuring that 3 copy of the foreign application is receivad by the Office from the participating foreign intellectuad

property office, or a certified copy of the foreign priovity application is filed, within the time period specified in 37 CFR 15511

Apphication Number Countu‘yg Filing Date (YYYY-MM-DD) Access Code if applicable)

Additional Foreign Priority Data may be generated within this form by selecting the Add
bution.

Statement under 37 CFR 1.55 or 1.78 for AIA {First Inventor to File) Transition
Applications

This application (1) claims priosity to or the benefit of an application filed before March 16, 2013 and (3} also

contains, ov contained at any time, a claim 10 a claimed inventian that has an effective filing dats o or after March
1 16,2013,

NOTE: By providing this statement under 37 CFR 1.55 or 1.78. this appdication, with a filing date on or after March

18, 2013, will he examined under the fivst inventor o file provisions of the Al4,
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PTIBIB/14 (08-15)

Approved for use theough B4/3072017. OMB 3851-0032

U8, Patent and Tragemark Office; 115, DEPARTMENT OF COMMERCE
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Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Shest is properly signed and filed with the application, applicant has provided written authority to
permit a participating foreign intellectual property (P} office acgess to the instant application-as-filed {see paragraph A in
subsaction 1 below) and the European Patent Office (EP(O) access 1o any search results from the instant application {see
paragraph B in subsection 1 below).

After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind authorization for access
by a foreign 1P office{s). Ivslead, Form PT/58/38 or PTO/SB/68 must be used as appropriate.

1. Authorization to Permit Access by a Foreign Inteliectual Property Officels)

irdellectual Property Office (KIPO), the State intelleciual Property Office of the People’s Republic of China (SIPC), the World
intellectual Property Organization (WIPQY, and any other foreign intellectual property office participating with the USPTOIna
bilateral or multilateral priovity document exchange agresmeant in which a foreign application claiming priority to the instamt
patent application s filed, access 1o {1} the nstant patent application-as-filed and is related bibliographic data, {23 any forelgn
or domestic application to which priovity or benefit is clairaed by the instant application and its related bibliographic data, and
{31 the date of filing of this Authorization, Sea 37 CFR 1.14{h){11

the instant patent appg&aticn when a European patent application claiming prioity to the instant patent application is filed. See
37 CFR 1.4,

The applicant is reminded that the EPOYs Bule 141(1) EPC {European Patent Conventiong requires applicants to submit a copy of
search results from the instant application without delay in a BEuropean patent application that claims priority to the instant
application.

2. Opt-Out of Authorizations to Permit Rccess by a Foreign Intellectusl Property Officals)

[ ] application-as-filed. If this box is checked, the USPTC will not be providing a participating foreign IP office with any
documents and information identified in subsection 18 above.

n application. If this baxis checked, the USPTO will not be providing the EPO with search results from the instant application.

NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the application in
accordance with 37 CFR 114,
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Applicant Information:

Providing assignment information in this section does not subsiitute for compliance with any requirement of part 3 of Title 37 of CFR
o have an assignment recorded by the Office.

if the applicant is the inventor {or the remaining joint invenior or inventors under 37 CFR 1.45), this section shoudd not be completed.
The information to be provided in this section is the name and address of the legsl representative who is the applicant undsy 37 OFR
1.43; or the name and addeess of the assignee, person 10 whaom the inventor is snder an obligation to assign the Invention, of person
wheo otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicantis an

applicant under 37 CFR 1.46 {assignes, person to whom the inventor is obhligated to assign, oy person who otherwise shows sufficient
proprietary interest} tegether with one of raore joint inventors, then the joint inventor or inventors who are alse the applicant shauld be
identified in this section.

Clear l
@ Assignes (" Legal Bepresentative under 35 USL 117 () Iointinventor
{3 Person to whom the inventor is obligated to assign, ()  Parson who shows sufficient proprietary interest

¥ applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

Name of the Deceased or Legally Incapacitatad inventorn

if the Applicant is an Organization check hera. Ve

Organization Name

MeshDynamics

Mailing Address information For Applicant:

Address 1 3355 Benton Street

Addrese 2

City Zanta Clara Siate/Province CA
Eauniry’ Us Fostal Code 95051
Phone Number Fax Number

Email Address

Additional Applicant Data may be generated within this form by sebecting the Add button.
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CFH to have an assignment recorded by the Cffica.

Cornplete this section if assignee inforraation, inchuding son-applicant assignes infomraation, is desired to be included on the patent applicabion
publication. An assignes-applicant identified in the "Applicant information” section will appear on the patent apglication publication as an
applicant. For an assignee-applicant, complete this section only if identification as an assignes is also desired on the patent application
pablication.

if the Assignee or Non-Apgplicant Assignes is an Organization check here, 1

Prafix Given Name Middle Mame Family Rame Sutfix

Mailing Sddress Information For Assignes induding Non-Applicant Assignee:

Addrass 1
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Phone Number Fax Number
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Ses 37 CFR 1.4{d) for the manner of making signatures and certifications.

Signat {at YY-MM-D0
rgnature fSzyman M. Gurda/ ate (VY )

First Nanwe Szymon Last Narne Gurda Regisiration Numbsr 52451
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If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
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NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
15/728,863 10/10/2017 2464 730 0357-03304 20 3
CONFIRMATION NO. 9690
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MICHAEL J. CHERSKOV
123 WEST MADISON STREET RO OO AL L AR mw
SUITE 400

CHICAGO, IL 60602
Date Mailed: 12/22/2017

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)

Francis DACOSTA, Santa Clara, CA,;
Applicant(s)

MeshDynamics, Santa Clara, CA;

Power of Attorney: None

Domestic Priority data as claimed by applicant
This application is a CON of 14/740,062 06/15/2015 PAT 9819747
which claims benefit of 62/012,196 06/13/2014
and is a CIP of 13/764,008 02/11/2013 PAT 9363651
which is a CIP of 13/627,883 09/26/2012 PAT 8923186
which claims benefit of 61/615,802 03/26/2012
and claims benefit of 61/555,400 11/03/2011
and claims benefit of 61/621,926 04/09/2012
and said 14/740,062 06/15/2015
is a CIP of 13/571,294 08/09/2012 PAT 9172738
which is a CIP of 12/696,947 01/29/2010 PAT 8520691
which claims benefit of 61/148,803 01/30/2009
and said 13/571,294 08/09/2012
is a CIP of 12/352,457 01/12/2009 PAT 8477762
and said 14/740,062 06/15/2015
is a CIP of 13/541,446 07/03/2012 ABN
and is a CIP of 14/523,778 10/24/2014 PAT 9730100
which is a CON of 12/625,365 11/24/2009 PAT 8514852
which claims benefit of 61/117,502 11/24/2008
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Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 10/25/2017

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 15/728,863

Projected Publication Date: 02/15/2018
Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **
Title

Chirp Networks
Preliminary Class
370
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.
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Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).
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SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. 9 Applicant is to place a check mark here if|
English language translation is attached.
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Application Number 15728863

Filing Date 2017-10-10

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

First Named Inventor | daCosta, Francis

.. Art Unit 2464
( Not for submission under 37 CFR 1.9%)

Examiner Name Ngo, Ricky Quoc

Aftorney Docket Number 0357-03304

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection({s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e){(2).

X See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.

SIGNATURE

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /Szymon M. Gurda/ Date (YYYY-MM-DD) 2018-02-09
Name/Print Szymon M. Gurda Registration Number 58451

This collection of information is required by 37 CFR 1.97 and 1.98. 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.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.5.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1874, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Sir:
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compliance with the duty of disclosure defined in 37 C.F.R. §§ 1.97 and 1.98.

This Disclosure Submission Statement is not to be construed as a representation that a
search has been made, that additional matter material to the examination of this application does

not exist, or that any one or more of these citations constitutes prior art under 35 U.S.C. 102.
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By: /Szymon M. Gurda/
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NOTICE OF PUBLICATION OF APPLICATION

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

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

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

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

the dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through

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

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

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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Application No. Applicant(s)

15/728,863 DACOSTA, Francis
Office Action Summary Examiner ArtUnit | AIA (FITF) Status
JOHN D BLANTON 2466 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the corresponderice address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING
DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6) MONTHS from the mailing
date of this communication.

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6} MONTHS from the mailing date of this communication.

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any earned patent term
adjustment. See 37 CFR 1.704(b).

Status
1)v] Responsive to communication(s) filed on 10/10/2017.
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon
2a)[] This action is FINAL. 2b) v This action is non-final.

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

4)(] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under £x parte Quayte, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5) Claim(s) 1-20 is/are pending in the application.

5a) Of the above claim(s) ______is/are withdrawn from consideration.
6) [J Claim(s) __ is/are allowed.
7) Claim(s) 1-20 is/are rejected.
8) [O Claim(s) ____is/are objected to.
9) [OJ Claim(s) ____are subject to restriction and/or election requirement
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a

participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

Application Papers
10)(J The specification is objected to by the Examiner.
11)(v) The drawing(s) filed on 10/10/2017 is/are: a)v} accepted or b)(] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119
12)(J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)lJ All b)(J Some** ¢)J None of the:
1.[J Certified copies of the priority documents have been received.
2.0 Certified copies of the priority documents have been received in Application No.

3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).

** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) Notice of References Cited (PTO-892) 3) [ Interview Summary (PTO-413)
. . Paper No(s)/Mail Date
2) Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) [ Other:
Paper No(s)/Mail Date E—
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20190321
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Application/Control Number: 15/728,863 Page 2
Art Unit: 2466

Notice of Pre-AIA or AIA Status
The present application, filed on or after March 16, 2013, is being examined

under the first inventor to file provisions of the AlA.

Double Patenting

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 agreement. See

MPEP § 717.02 for applications subject to examination under the first inventor to file
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Application/Control Number: 15/728,863 Page 3
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provisions of the AlA as explained in MPEP § 2159. See MPEP §§ 706.02(I)(1) -
706.02(1)(3) for applications not subject to examination under the first inventor to file
provisions of the AIA. 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

Claims 1, 8, and 17 are rejected on the ground of nonstatutory double patenting
as being unpatentable over claim 1 of U.S. Patent No. 9,730,100. Although the claims at
issue are not identical, they are not patentably distinct from each other because

For claims 1, 8, and 17; U.S. Patent No. 9,730,100 discloses: at least one device
transmitting at least one short communication message; at least one device transmitting
at least one standard communication message; an array of wireless network routers
communicating in a tree-shaped logical structure; at least one of said wireless network
routers comprising a chirp receiver for the at least one short communication message;
and at least one of said wireless network routers comprising a standard receiver for at

least one standard-length communication message; wherein said chirp receiver accepts
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Art Unit: 2466

said short communication message in a round robin manner from client devices
associated with said chirp receiver, wherein each short communication message is
received at a designated time period; wherein said short communication messages are
buffered until all messages are received from all clients and a single buffered packet is
formed from the combined short communication messages; and wherein each wireless
network router further comprises an uplink function connecting said wireless network
router to another wireless network router in the tree or an external ip-based network; a
downlink function connecting said wireless network router to other wireless network
routers within said tree; and a scanning function wherein the uplink function and the
downlink function connect the wireless network routers participating in the system in a
tree-based virtual switch and wherein said buffered packet is sent using the three-

shaped virtual switch (claim 1: A tree-shaped mesh network comprising: a mesh of wireless

nodes forming a tree shaped network with one root node having a connection to an external
network; chirp clients; and wireless network clients; wherein chirp clients comprise chirp devices
having only one transceiver wherein said chirp devices transmit short duration messages using
said transceiver wherein transmission of said short duration messages are scheduled at preset
transmission intervals and said short duration messages comprise an information payload to be
delivered to a participant in the mesh network; wherein at least one wireless node of the mesh of
wireless nodes is a designated chirp-aware node wherein said chirp-aware node sets the preset
transmission intervals for chirp client communication by broadcasting a beacon which prepares
the mesh network for transmission by chirp clients of the short duration messages and said chirp-
aware node further comprises a bridge between the short duration messages and IP based
devices wherein said bridge includes a wireless receiver to receive the short duration messages
and is connected to said external network; wherein the short duration messages are encapsulated
into action frames by the at least one chirp-aware node, for onward transmission to other chirp

aware routers; wherein each wireless node further comprises two logical radios wherein said two
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logical radios are implemented using a single physical radio, and a service radio wherein each

wireless node uplink and downlink operates on distinct non-conflicting frequencies; and wherein

said wireless network clients communicate with said wireless nodes using said service radios.).

Claims 1, 8, and 17 are rejected on the ground of nonstatutory double patenting
as being unpatentable over claim 1 of U.S. Patent No. 9,819,747. Although the claims at
issue are not identical, they are not patentably distinct from each other because

For claims 1, 8, and 17; U.S. Patent No. 9,819,747 discloses: at least one device
transmitting at least one short communication message; at least one device transmitting
at least one standard communication message; an array of wireless network routers
communicating in a tree-shaped logical structure; at least one of said wireless network
routers comprising a chirp receiver for the at least one short communication message;
and at least one of said wireless network routers comprising a standard receiver for at
least one standard-length communication message; wherein said chirp receiver accepts
said short communication message in a round robin manner from client devices
associated with said chirp receiver, wherein each short communication message is
received at a designated time period; wherein said short communication messages are
buffered until all messages are received from all clients and a single buffered packet is
formed from the combined short communication messages; and wherein each wireless
network router further comprises an uplink function connecting said wireless network
router to another wireless network router in the tree or an external ip-based network; a
downlink function connecting said wireless network router to other wireless network
routers within said tree; and a scanning function wherein the uplink function and the

downlink function connect the wireless network routers participating in the system in a
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tree-based virtual switch and wherein said buffered packet is sent using the three-

shaped virtual switch (claim 1: at least one device transmitting at least one short

communication message; at least one network router comprising a chirp receiver for the at least
one short communication message; wherein said chirp receiver accepts said short
communication message during an access function of said router without interrupting other
communications; and wherein said router further comprises an uplink function connecting said
least one router to an external ip-based network using intermediary routers; a downlink function
connecting said least one router to other routers within said network; and a scanning function
wherein said uplink function, downlink function, scanning, and access functions are performed
using one physical radio acting as multiple logical radios wherein the uplink function logical radio
and the downlink function logical radio connect the routers participating in the system in a tree-

based virtual switch.).

Claims 1, 8, and 17 are rejected on the ground of nonstatutory double patenting
as being unpatentable over claim 1 of U.S. Patent No. 8,923,186. Although the claims at
issue are not identical, they are not patentably distinct from each other because

For claims 1, 8, and 17; U.S. Patent No. 8,923,186 discloses: at least one device
transmitting at least one short communication message; at least one device transmitting
at least one standard communication message; an array of wireless network routers
communicating in a tree-shaped logical structure; at least one of said wireless network
routers comprising a chirp receiver for the at least one short communication message;
and at least one of said wireless network routers comprising a standard receiver for at
least one standard-length communication message; wherein said chirp receiver accepts
said short communication message in a round robin manner from client devices

associated with said chirp receiver, wherein each short communication message is
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received at a designated time period; wherein said short communication messages are
buffered until all messages are received from all clients and a single buffered packet is
formed from the combined short communication messages; and wherein each wireless
network router further comprises an uplink function connecting said wireless network
router to another wireless network router in the tree or an external ip-based network; a
downlink function connecting said wireless network router to other wireless network
routers within said tree; and a scanning function wherein the uplink function and the
downlink function connect the wireless network routers participating in the system in a
tree-based virtual switch and wherein said buffered packet is sent using the three-

shaped virtual switch (claim 1: a mesh of wireless nodes forming a tree shaped network with

one root node having a connection to an external network; chirp clients; and wireless network
clients; wherein chirp clients comprise low cost chirp devices wherein said low cost chirp devices
transmit short duration messages wherein transmission of said short duration messages are
scheduled at random intervals; wherein at least one wireless node of the mesh of wireless nodes
is a designated chirp-aware node and said chirp-aware node further comprises a bridge between
the short duration messages and IP based devices wherein said bridge includes a wireless
receiver to receive the short duration messages and is connected to said external network;
wherein all remaining wireless nodes of the mesh of wireless nodes disregard the short duration
messages as random and transient noise by adaptively filtering out the short duration messages
using Automatic Gain Control, Error correction or noise cancellation, wherein the short duration
messages are sufficiently short in duration so that said adaptive filtering by said all remaining
wireless nodes disregards the short duration messages as random and transient noise; wherein
each wireless node further comprises two logical radios and a service radio wherein each

wireless node uplink and downlink operates on distinct non-conflicting frequencies; and wherein

said wireless network clients communicate with said wireless nodes using said service radios).
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Claims 1, 8, and 17 are rejected on the ground of nonstatutory double patenting
as being unpatentable over claim 1 of U.S. Patent No. 9,363,651. Although the claims at
issue are not identical, they are not patentably distinct from each other because

For claims 1, 8, and 17; U.S. Patent No. 9,363,651 discloses: at least one device
transmitting at least one short communication message; at least one device transmitting
at least one standard communication message; an array of wireless network routers
communicating in a tree-shaped logical structure; at least one of said wireless network
routers comprising a chirp receiver for the at least one short communication message;
and at least one of said wireless network routers comprising a standard receiver for at
least one standard-length communication message; wherein said chirp receiver accepts
said short communication message in a round robin manner from client devices
associated with said chirp receiver, wherein each short communication message is
received at a designated time period; wherein said short communication messages are
buffered until all messages are received from all clients and a single buffered packet is
formed from the combined short communication messages; and wherein each wireless
network router further comprises an uplink function connecting said wireless network
router to another wireless network router in the tree or an external ip-based network; a
downlink function connecting said wireless network router to other wireless network
routers within said tree; and a scanning function wherein the uplink function and the
downlink function connect the wireless network routers participating in the system in a
tree-based virtual switch and wherein said buffered packet is sent using the three-

shaped virtual switch (claim 1-5: a mesh of wireless nodes forming a tree shaped network

with one root node having a connection to an external network; chirp clients; and wireless

network clients; wherein chirp clients comprise low cost chirp devices wherein said low cost
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chirp devices transmit short duration messages wherein transmission of said short duration
messages are scheduled using a chirp scheduling technique; wherein at least one wireless node
of the mesh of wireless nodes is a designated chirp-aware node and said chirp-aware node further
comprises a bridge between the short duration messages and IP based devices wherein said
bridge includes a wireless receiver to receive the short duration messages and is connected to
said external network; wherein all remaining wireless nodes of the mesh of wireless nodes
disregard the short duration messages as random and transient noise by adaptively filtering out
the short duration messages using Automatic Gain Control, Error correction or noise cancellation,
wherein the short duration messages are sufficiently short in duration so that said adaptive
filtering by all remaining wireless nodes disregards the short duration messages as random and
transient noise; wherein each wireless node further comprises two logical radios and a service
radio wherein each wireless node uplink and downlink operates on distinct non-conflicting

frequencies; and wherein said wireless network clients communicate with said wireless nodes

using said service radios.).

Claim Rejections - 35 USC § 112

Claims1-20 are 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 pre-AlA the
applicant regards as the invention.

Regarding claim 1, the limitations “at least one device transmitting” (line3), “at
least one standard-length communication message’(line 7-8), “each short
communication message” (line 10-11), “all clients” (line12), “each wireless network
router” (line 15), “another wireless network router” (line 16), “other wireless network

routers” (line 18), and “the three-shaped virtual switch” (line 21) are indefinite. For
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example, the claim language is vague in disclosing which routers are in the array of
routers or if they are separate entities. Is the at least one device transmitting the same
device referred to more than once.

Claims 8 and 17 have similar indefiniteness issues.

Claim Rejections - 35 USC § 103
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.

Claims 1, 3, 5, 6, 8-10, 14, 17, 18, and 20 is/are rejected under 35 U.S.C. 103 as
being unpatentable over Gong et al. (US 2009/0201898) ("Gong") in view of Struhsaker
et al. (US 6,434,129) ("Struhsaker").

For claims 1 and 8; Gong discloses: at least one device transmitting at least one

short communication message (paragraph 18: an additional radio, operating in a second,
non-interfering frequency band, and other wireless communication functionality to establish and

maintain wireless connections with mobile stations); at least one device transmitting at least

one standard communication message (paragraph 18: The mesh access points in the

mesh network, in one implementation, generally include one radio, operating in a first frequency

band, and associated wireless communication functionality to communicate with other mesh

access points); an array of wireless network routers communicating in a tree-shaped
logical structure (figure 1); at least one of said wireless network routers comprising a

chirp receiver for the at least one short communication message (paragraph 18: an
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additional radio, operating in a second, non-interfering frequency band, and other wireless

communication functionalily to establish and maintain wireless connections with mobile

stations); and at least one of said wireless network routers comprising a standard

receiver for at least one standard-length communication message (paragraph 18: The

mesh access points in the mesh network, in one implementation, generally include one radio,

operating in a first frequency band, and associated wireless communication functionality to

communicate with other mesh access points); wherein said short communication messages

are buffered until all messages are received from all clients (paragraph 29: source mesh
access point receives wireless packets from wireless clients and reads them onto an upstream

transmit queue of a plurality of upstream transmit queues) and a single buffered packet is

formed from the combined short communication messages (paragraph 31: If the
predefined limit is exceeded, the source mesh access point 7 35 composes and transmits the

packet upstream to the root mesh access point 21), and wherein each wireless network
router further comprises an uplink function connecting said wireless network router to
another wireless network router in the tree or an external ip-based network (paragraph
33: the intermediate mesh access points 2 31 and 4 33 may each forward a given aggregated
packet to the root mesh access point); a downlink function connecting said wireless network

router to other wireless network routers within said tree (paragraph 49: a given

intermediate mesh access point (e.g., intermediate mesh access point 2 31) may forward a given

packet to the appropriate destination (e.g., leaf mesh access point 7 35 or a local wireless client

60)); and a scanning function wherein the uplink function and the downlink function
connect the wireless network routers participating in the system in a tree-based virtual
switch (paragraph 18: associated wireless communication functionality to communicate with
other mesh access points to thereby implement the wireless backbone) and wherein said

buffered packet is sent using the three-shaped virtual switch (figure 1).
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Gong does not expressly disclose, but Struhsaker from similar fields of endeavor
teaches: wherein said chirp receiver accepts said short communication message in a
round robin manner from client devices associated with said chirp receiver, wherein
each short communication message is received at a designated time period (col. 8,

lines 23-67: because the packet structure of a WLL system is not optimized for the typically

long LAN packets, a method must be implemented that provides for fragmentation of LAN packelts
into packets appropriate for a WLL system ...a polled or token ring system in which the various
users lake turns sending data is appropriate for the LAN of the present invention. Such an

implementation is very stable where every user is provided with a fixed time slot in which the user

is allowed access to the data channel). Thus it would have been obvious to the person of
ordinary skill in the art at the time of the invention to implement the client polling/multi-
point to single point connection as described by Struhsaker in the wireless mesh
network as described by Gong. The motivation is to improve overhead.

For claim 3; Gong discloses: buffered packet is transmitted within the tree to the
designated target host connected to another wireless network router or the external ip-

based network (paragraph 35: a given aggregated packet may have packets destined from the

intermediate mesh access point. As such, the intermediate mesh access point may partially de-

aggregate the packet to remove such packets and the forward the remaining packet upstream to

the next intermediate mesh access point).

For claim 5; Gong disclose the subject matter in claim 1 as described above in
the office action.

Gong does not expressly disclose, but Struhsaker from similar fields of endeavor
teaches: the transmission of the buffered packet does not delay standard

communication messages transmitted in the tree (col. 3, lines 40-45: "embedded

concentrated access’ which allows the removal of a specified number of channels from the pool
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of multi-point RF communication channels and assigns them to the high traffic demand structure.
These removed channels are referred to as the "micro-channel bank.” The micro-channel bank

provides the high traffic demand structure with traffic/bearer data, user control data and radio link

specific overhead and control). Thus it would have been obvious to the person of ordinary
skill in the art at the time of the invention to implement the client polling/multi-point to
single point connection as described by Struhsaker in the wireless mesh network as
described by Gong. The motivation is to allow for service levels.

For claim 6; Gong discloses: clients are dispersed throughout the tree-shaped
network (figure 1).

For claim 9; Gong disclose the subject matter in claim 1 as described above in
the office action.

Gong does not expressly disclose, but Struhsaker from similar fields of endeavor
teaches: multiple buffered packets are formed from the short communication messages
and wherein the metadata attached to each communication message determines which

buffered packet the short communication message is attached to (col. 8, lines 35-40:

The fragmented packets can then be encapsulated with appropriate MAC data information

including: packet length; ACK/NACK; a virtual or short interval address corresponding to a

physical address; Cyclic Redundancy Code (CRC); and, Flow Control). Thus it would have
been obvious to the person of ordinary skill in the art at the time of the invention to
implement the client polling/multi-point to single point connection as described by
Struhsaker in the wireless mesh network as described by Gong. The motivation is to
allow for service levels.

For claim 10; Gong discloses: a path for buffered packet is calculated based on

the metadata and intended target of the each buffered packet (paragraph 52: the

EX1022, Page 223



Application/Control Number: 15/728,863 Page 14
Art Unit: 2466

intermediate mesh access point 2 31 extracts any local packets 706 for itself and the forwards the

appropriate packets 706 to its local wireless client(s) 60 (612) and forwards the rest of the packets

to the destination mesh access point).
For claim 14; Gong discloses: each router participating in the tree may
disassemble the buffered packet and send different parts in different directions

(paragraph 52: the intermediate mesh access point 2 31 extracts any local packets 706 for itself

and the forwards the appropriate packets 706 to its local wireless client(s) 60 (612) and forwards

the rest of the packets to the destination mesh access point).

For claim 17; Gong and Struhsaker disclose the subject matter in claim 1 as
described above in the office action.

Gong does not expressly disclose, but Struhsaker from similar fields of endeavor
teaches: wherein each short communication message is received along with its

metadata (col. 8, lines 23-67: The fragmented packets can then be encapsulated with
appropriate MAC data information including: packet length; ACK/NACK; a virtual or short interval

address corresponding to a physical address; Cyclic Redundancy Code (CRC); and, Flow Control)
and wherein said short communication message is published to a local control loop (col.
3, lines 15-20: a second interface connecting the WLL to a plurality of customer premise
equipment (CPE)). Thus it would have been obvious to the person of ordinary skill in the
art at the time of the invention to implement the client polling/multi-point to single point
connection as described by Struhsaker in the wireless mesh network as described by
Gong. The motivation is to improve overhead.

For claim 18; Gong disclose the subject matter in claim 17 as described above in

the office action.
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Struhsaker discloses a single point to multi-point Wireless Logic Loop that
receives data from multiple clients; Gong discloses multiple mesh APs that each receive
data from multiple client respectively. Multiple control loops are not discloses by
Struhsaker; however, it would have been obvious to one of ordinary skill in the art at the
time of the invention to implement the wireless control loop at each mesh AP, since it
has been held that mere duplication of the essential working parts of a device involves
only routine skill in the art. St. Regis Paper Co. v. Bemis Co., 193 USPQ 8.

For claim 20; Gong disclose the subject matter in claim 17 as described above in
the office action.

Gong does not expressly disclose, but Struhsaker from similar fields of endeavor
teaches: short communication messages comprises status messages and command

messages (col. 16, lines 34-55: The fragments are then encapsulated with certain information

including: an address byte; a fragment sequence number and control; fragment length; a packet
fragment; and, 16 or 32 bit CRC. The address byte, ADDR, is effectively the logical connection to
the receiver unit and the customer premise interface. Where the IP address controls distribution
of information to multiple users on the internet, this address controls the distribution of data at a

customer premise interface on the WLL. The fragment sequence number and control byte, SEQ/C,

provides information on the position of the fragment sequence in relation to the whole packet).
Thus it would have been obvious to the person of ordinary skill in the art at the time of
the invention to implement formatting as described by Struhsaker in the wireless mesh

network as described by Gong. The motivation is to improve wireless performance.
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Claims 2, 4, and 11 is/are rejected under 35 U.S.C. 103 as being unpatentable
over Gong in view of Struhsaker as applied to claim 1 above, and further in view of
Steer et al. (US 2004/0156345) (“Steer”).

For claims 2, 4, and 11; Gong disclose the subject matter in claim 1 as described
above in the office action.

Gong does not expressly disclose, but Steer from similar fields of endeavor
teaches: a path within network can be calculated in linear time with respect to the

number of wireless network nodes participating in the network (paragraph 87: at least

two time values are transmitted within efficiency field 106. A first time value reflects one of a total

transmission time that is updated by every wireless network node or a transmission'time of the

initiating node so that a total time may be calculated). Thus it would have been obvious to
the person of ordinary skill in the art at the time of the invention to implement the link
calculations as described by Steer in the wireless mesh network as described by Gong.

The motivation is to improve transmission delays.

Claim 7 is/are rejected under 35 U.S.C. 103 as being unpatentable over Gong in
view of Struhsaker as applied to claim 1 above, and further in view of Putzolu (US
2002/0007416).

For claim 7; Gong disclose the subject matter in claim 1 as described above in
the office action.

Gong does not expressly disclose, but Putzolu from similar fields of endeavor
teaches: round robin clients can reserve more than one time slot to obtain additional
resources from the wireless network router (paragraph 43: weighted round robin scheme).

Thus it would have been obvious to the person of ordinary skill in the art at the time of
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the invention to implement the scheduling as described by Putzolu in the wireless mesh

network as described by Gong. The motivation is to improve latency.

Claims 12 and 13 is/are rejected under 35 U.S.C. 103 as being unpatentable
over Gong in view of Struhsaker as applied to claim 1 above, and further in view of Wen
et al. (US 2005/0128940) (“Wen”).

For claim 12; Gong disclose the subject matter in claim 1 as described above in
the office action.

Gong does not expressly disclose, but Wen from similar fields of endeavor
teaches: some short communication messages are cloned and are sent to multiple
destinations (paragraph 6: a 1+1 protection scheme, allows both paths (e.g., the working and
the protect) to concurrently transmit packets). Thus it would have been obvious to the
person of ordinary skill in the art at the time of the invention to implement the
redundancy as described by Wen in the wireless mesh network as described by Gong.
The motivation is to improve reliability.

For claim 13; Gong disclose the subject matter in claim 12 as described above in
the office action.

Gong does not expressly disclose, but Wen from similar fields of endeavor

teaches: buffered packets are cloned at multiple forks in the network (paragraph 6: a
1+1 protection scheme, allows both paths (e.g., the working and the protect) to concurrently

transmit packets). Thus it would have been obvious to the person of ordinary skill in the
art at the time of the invention to implement the redundancy as described by Wen in the
wireless mesh network as described by Gong. The motivation is to improve reliability

using well-known techniques such as duplication.
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Claims 15 and 16 is/are rejected under 35 U.S.C. 103 as being unpatentable
over Gong in view of Struhsaker as applied to claim 8 above, and further in view of
Washabaugh et al. (US 7,023,856) (“Washabaugh”).

For claim 15; Gong disclose the subject matter in claim 8 as described above in
the office action.

Gong does not expressly disclose, but Washabaugh from similar fields of
endeavor teaches: message metadata includes a latency requirement (col. 6, lines 1-

23: four different traffic classes are established for traffic types that have distinct transmission

requirements (i.e., bandwidth, latency, latency variation, traffic loss, etc.) In an embodiment, the

packet classifier may read header information from the layer 2, layer 3, and layer 4 headers of a

variable-length packet to classify the packet into one of the traffic classes). Thus it would have
been obvious to the person of ordinary skill in the art at the time of the invention to
implement the redundancy as described by Washabaugh in the wireless mesh network
as described by Gong. The motivation is to improve reliability.

For claim 16; Gong disclose the subject matter in claim 8 as described above in
the office action.

Gong does not expressly disclose, but Washabaugh from similar fields of
endeavor teaches: a latency requirement for each short message is calculated on basis

of type of data contained in the short message metadata (col. 6, lines 1-23: four different

traffic classes are established for traffic types that have distinct transmission requirements (i.e.,
bandwidth, latency, latency variation, traffic loss, etc.) In an embodiment, the packet classifier

may read header information from the layer 2, layer 3, and layer 4 headers of a variable-length

packet to classify the packet into one of the traffic classes). Thus it would have been obvious
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to the person of ordinary skill in the art at the time of the invention to implement the
redundancy as described by Washabaugh in the wireless mesh network as described

by Gong. The motivation is to improve reliability.

Claim 19 is/are rejected under 35 U.S.C. 103 as being unpatentable over Gong
in view of Struhsaker as applied to claim 1 above, and further in view of Lo et al. (US
2009/0115654) (“Lo”).

For claim 19; Gong disclose the subject matter in claim 17 as described above in
the office action.

Gong does not expressly disclose, but Lo from similar fields of endeavor teaches:
a local integrator agent, wherein said agent performs a check of all communication

messages received (paragraph 22: the local trackers 112 analyze data from the sensors 110
and generate signals relating to the target. In the present embodiment, each local tracker 112A-D

independently receives data from one sensor 110A-D). Thus it would have been obvious to
the person of ordinary skill in the art at the time of the invention to implement the
localized processing as described by Lo in the wireless mesh network as described by

Gong. The motivation is to improve efficiency.

Conclusion
Any inquiry concerning this communication or earlier communications from the
examiner should be directed to JOHN D BLANTON whose telephone number is
(571)270-3933. The examiner can normally be reached on 7am-6pm EST, Mon-Thu.
Examiner interviews are available via telephone, in-person, and video

conferencing using a USPTO supplied web-based collaboration tool. To schedule an
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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, Faruk Hamza can be reached on 571-272-7969. The fax phone number for
the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/JOHN D BLANTON/
Primary Examiner, Art Unit 2466
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AMENDMENTS TO THE CLAIMS

This listing of claims will replace all prior versions, and listings of claims in the application.

1. (Currently Amended) A system of transmitting of data packets within a network comprising:
at least one chirp device transmitting at least one short communication message, wherein

CERAE =S S0 2=

said short communication message is not suitable for direct transmission over a

standard network;

at least one standard device transmitting at least one standard communication message;

an array of wireless network routers communicating in a tree-shaped logical structure;

at least one of said wireless network routers comprising a chirp receiver for the at least
one short communication message; and

at least one of said wireless network routers comprising a standard receiver for at least
one standard-length communication message;

wherein said chirp receiver accepts said short communication message in a round robin
manner from client chirp devices associated with said chirp receiver, wherein
each short communication message is received at a designated time period,
wherein said short communication messages are buffered until all messages are

received from all elients client chirp devices and a single butfered concatenated

packet is formed from the eembined received short communication messages; and
wherein each wireless network router further comprises an uplink function connecting
said wireless network router to anether a parent wireless network router in the

array of wireless network routers having a tree-like shape or an external ip-based

network; a downlink function connecting said wireless network router to other
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wireless network routers within said tree; and a scanning function wherein the
uplink function and the downlink function connect the wireless network routers
participating in the system in a tree-based virtual switch and wherein said
buffered concatenated packet is sent using the tree-shaped three-shaped virtual

switch.

2. (Previously Presented) The system of claim 1 wherein a path within said tree-based virtual
switch can be calculated in linear time with respect to the number of wireless network routers

participating in the tree.

3. (Currently Amended) The system of claim 1 wherein said buffered concatenated packet is

transmitted within the tree to the designated target host connected to another wireless network

router or the external ip-based network.

4. (Currently Amended) The system of claim 3 wherein a path through the tree of the buffered

concatenated packet is calculated in linear time.

5. (Currently Amended) The system of claim 3 wherein the transmission of the butfered

concatenated packet does not delay standard communication messages transmitted in the tree.

6. (Previously Presented) The system of claim 1 wherein said clients are dispersed throughout

the tree-shaped network.
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7. (Previously Presented) The system of claim 1 wherein said round robin clients can reserve

more than one time slot to obtain additional resources from the wireless network router.

8. (Currently Amended) A system of transmitting of data packets within a network comprising:
at least one chirp device transmitting at least one short communication message having

metadata attached to said communication message, wherein said short

communication message is not suitable for direct transmission over a standard

network;

an array of wireless network routers communicating in a tree-shaped logical structure;
and

at least one of said wireless network routers comprising a chirp receiver for the at least
one short communication message;

wherein said chirp receiver accepts said short communication message in a round robin
manner from client chirp devices associated with said chirp receiver, wherein
each short communication message is received at a designated time period,
wherein said short communication messages are buffered until all messages are
received from all clients and at least one buffered concatenated packet is formed
from the eembined received short communication messages;

wherein each wireless network router further comprises an uplink function connecting
said wireless network router to another wireless network router in the tree or an
external ip-based network; a downlink function connecting said wireless network

router to other wireless network routers within said tree; and a scanning function
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wherein the uplink function and the downlink function connect the wireless
network routers participating in the system in a tree-based virtual switch;
wherein said butfered concatenated packet is sent using the uplink function of said

wireless network router through the tree-shaped three-shaped network.

9. (Currently Amended) The system of claim 8 wherein multiple buffered concatenated packets
are formed from the short communication messages and wherein the metadata attached to each
communication message determines which buffered concatenated packet the short

communication message is attached to.

10. (Currently Amended) The system of claim 9 wherein a path for buffered concatenated packet

is calculated based on the metadata and intended target of the each buffered concatenated packet.

11. (Previously Presented) The system of claim 10 wherein the path calculation for the routing of

the packet within the tree is performed in linear time.

12. (Currently Amended) The system of claim 8 wherein some short communication messages

are cloned to multiple buffered concatenated packets and are sent to multiple destinations.

13. (Currently Amended) The system of claim 12 wherein said buffered concatenated packets are

cloned at multiple forks in the tree-shaped network.
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14. (Currently Amended) The system of claim 8 wherein each router participating in the tree
may disassemble the buffered concatenated packet and send different parts in different

directions.

15. (Previously Presented) The system of claim 8 wherein said short message metadata includes

a latency requirement.

16. (Previously Presented) The system of claim 8 wherein a latency requirement for each short

message is calculated on basis of type of data contained in the short message metadata.

17.-20, (Cancelled)

21. (New) A wireless mesh network comprising:

a root node having an external connection comprising an uplink, the root node further
comprising a downlink connection for communication with at least one child node;

at least one child node having an uplink for communicating with the root node, each child node
further capable of comprising a downlink connection for communication with other child nodes;
wherein each uplink and downlink connection uses non-conflicting distinct channels for
transmission;

wherein each child node uplink connects on the channel of the root node downlink or the channel
of another child node downlink;

wherein said root node and the at least one child node create a tree-like structure.

EX1022, Page 254



In re: Dacosta (Ser. No. 15/728,863)
Response to March 28, 2019 Office Action
Page -7-

22. (New) The wireless mesh network according to claim 21 wherein clients communicate with

the root node using the root note downlink channel.

23. (New) The wireless mesh network according to claim 21 wherein clients communicate with a

child node using that child node’s downlink channel.
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Applicant’s Remarks
In the Official Action dated March 28, 2019, the Examiner raised a double patenting
rejection on claims 1, 8, and 17. In addition, claims 1-20 were rejected under 35 U.S.C. § 112
for being indefinite. Claims 1-20 were rejected under 35 U.S.C. § 103 as being unpatentable

over prior art.

Double Patenting
Applicant will submit a terminal disclaimer along with this office action response to

address the Double Patenting Issues.

Indefiniteness

Applicant has amended independent claims 1 and 8 to further clarify the scope of same.
The claims are directed to two types of client devices: ones sending short messages (or ‘chirp’
clients) and other devices that send conventional (or ‘standard’ clients). Applicant submits that

the changes to the claims obviate the rejections.

Support for Amendments

Support for the added claim limitation that the short messages are not suitable for transmission
over standard networks is found in the specification page 19, fourth full paragraph, (paragraph 99
of the published application), which states:

This adversely affects the delivery schedule of lightweight packets (e.g. VOIP, Figs
10, 11) that travel no faster than large packets, through no fault of theirs, other being
smaller than the standard packet size. Hence container based transport for VOIP,
Figs. 10-12 are discussed in referenced applications. Filling the packet container
reduces the "price" per VOIP packet and also ensures reliable (assured

latency/jitter) delivery. Without containerization, client capacity rapidly

deteriorates, Figs 10-11. The IP hichway is not suited for short chirp like devices,

whether they are VOIP packets or other types of small-payload transmissions.
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Support for the added claim limitation that the short messages are concatenated into standard

messages is found in specification page 8, third full paragraph (paragraph 35 of the published

application), which states:

As explained below, the embodiment includes a Packet classifier (labeled 010) that

recognizes voice packets based on size and regularity of transmissions. A VOIP

concatenation engine (labeled 020) "container-izes" small voice packets into a

larger "container" packet for more efficient transportation. Real time extensions

(labeled 030) to the Linux kernel enable the system to provide near real time
performance for sending and receiving the latency sensitive VOIP container
packets through the network - regardless of what the Operating System is doing at

the time.

Applicant has added a third independent claim 21 and claims 22-23. Support for the claims is

found in application serial number 12/696,947, which was incorporated by reference by the

present application. The claims require non-conflicting distinct channels to be used for the

uplink and the downlink in a tree-shaped network. Support for this limitation is found in the

published patent col. 6, lines 14-45 and figure 1B:

The downlink wireless connections 135 on the three nodes depicted in FIG. 1( b)
employ distinct frequencies for transmission or transmission channels. The
downlink on the root node 145 employs channel “ChX.” In turn, the uplink on the
first child node 155 employs “ChX” to communicate with the root node 145. In
turn, the first child node 155 uses a different frequency or channel “ChY” to
communicate with its immediate child node 165. The child node 165 uses the same
ChY channel on its uplink so as to be able to communicate with its parent node 155.
Finally, the child node 165 uses a third channel “ChZ” to communicate with any
one or more nodes downstream (not pictured). In one embodiment of the present
invention each of AP 145, 155, and 165 may employ separate radios for uplink and

downlink connections. In another embodiment, a single radio may be employed in
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these APs. When a single radio is employed, it may utilize separate frequencies for
uplink and downlink connections such as channels X, Y, and Z shown in FIG. 1B.
Alternately, a single radio implementation may utilize the same frequency for
uplink and downlink, essentially making channels X, Y, and Z all the same. A
single channel implementation creates more co-channel interference in the mesh
than a multi-channel implementation, but has some simplifications of operation that
may be advantageous in some circumstances. Regardless of whether single or
multiple relay radios are used, or how many RF channels are utilized for
communication within the mesh, according to the present invention the connection
topology will always be formed in a tree-like structure and each mesh AP or node
will contain routing table data and connectivity logic consistent with a distributed

routing table structure and a tree-like connectivity structure.

Obviousness

Independent claims 1 and 8 have been amended to clarify the nature of the terse

messages, or chirps. The claims now require that the short messages are not suitable for direct

transmission over a standard network. The Examiner has cited the combination of U.S. Patent

Publicaton 2009/0201898 to Gong, along with U.S. Patent 6,434,129 to Struhsaker. Examiner

indicates that Gong paragraph 18 discusses a system that handles ‘short communication

messages.’

Applicant disagrees that Gong handles terse messages or chirps, especially as required by

the current claims. Gong paragraph 18 describes a traditional wireless network node with either

one or two radios. There is no mention of handling of short messages, especially as required by

the presently amended claims — messages that cannot be routed over conventional networks.

Instead, Gong is concerned about channel management, not handling of messages:

The mesh access points in the mesh network, in one implementation, generally
include one radio, operating in a first frequency band, and associated wireless
communication functionality to communicate with other mesh access points to
thereby implement the wireless backbone, as discussed more fully below. All or a
subset of the mesh access points, in one implementation, also include an additional

radio, operating in a second, non-interfering frequency band, and other wireless
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communication functionality to establish and maintain wireless connections with
mobile stations, such as wireless client 60.

Gong q18.

Examiner also cited 929 of Gong for its suggestion of buffering of data. While Gong
does discuss creating an uplink buffer, it is a purely conventional one. The same paragraph
mentions how the data that is buffered could also be sent through the network without any
additional processing:

In the following implementation, a given source mesh access point (e.g., leaf mesh
access point 7 35) intends to send a packet to the root mesh access point 21. As
described in more detail below, the source mesh access point 7 35 aggregates traffic
into a single packet to transmit to the root mesh access point 21. In a particular
implementation, a source mesh access point receives wireless packets from wireless
clients and reads them onto an upstream transmit queue of a plurality of upstream
transmit queues. The selected upstream transmit queue can depend on the access
class or other attribute associated with the packet. An aggregation process may
operate on the upstream transmit queues.

Gong 929.

The present claims require the short messages to be not suitable for direct transmission

over a standard network. Applicant submits that the approach of Gong and other prior art

teaches away from the applicant’s claimed method. Gong in 429 teaches encapsulating each
message with an additional information the header:
In one implementation, each wireless client frame may be encapsulated by a radio

resource management header ...

In the Background section of the present application, the applicant explains that simply
adding a standard header to the short messages is not an acceptable solution:
Burdening these devices with prior art standard network protocol stacks is

inefficient, unnecessary and unduly increases their cost of ownership.
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Instead, the network nodes must process the short messages and prepare them for
transmission over the standard network without interfering with normal network
communications. Without this processing the messages are not suitable for transmission over

standard networks.

Examiner also cited col. 8 and lines 35-40 of Struhsaker as relevant to the short
messages. Struhsaker is concerned with providing VoIP services on a local wireless network.
Similarly to Gong, Struhsaker suggests adding more overhead to packet fragments. In fact, the
cited section of Struhsaker discusses dividing standard packets into fragments, where each
fragment receives its own overhead, such as MAC addresses, etc. This increases the overhead,
instead of decreasing it:

WLL system is not optimized for typically long LAN packets, a method must be

implemented that provides for fragmentation of LAN packets into packets

appropriate for a WLL system. The fragmented packets can then be encapsulated

with appropriate MAC data information including: packet length; ACK/ NACK; a

virtual or short interval address corresponding to a physical address; Cyclic

Redundancy Code (CRC); and, Flow Control.

Struhsaker col. 8, lines 35-40.

In this way, Struhsaker increases the overhead of the system instead of decreasing it

teaching away from the current approach.

The remaining cited prior art likewise fails to demonstrate the requirement claim
elements. U.S. Publicaton 2002/0007416 to Putzolu is concerned with prioritizing multimedia
data. U.S. Publication 2005/0128940 to Wen discusses routing data over multiple connections
for redundancy and security, adding more overhead and cutting throughput. U.S. patent
7,023,856 to Washabaugh shows a traffic classifier that adds ‘traffic class’ data to each packet,
increasing overhead. Lo discusses signal processing from local tracking devices, there is no
discussion of processing the signals into different types of messages or how to handle short

messages as required by the presently pending claims.
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Applicant has made an earnest attempt to respond to the Office Action. No new matter
was added by this amendment. Applicant contends that that the Application is in condition for
allowance and the same is respectfully requested. If a telephonic interview would expedite
examination of the Application, the Examiner is urged to contact the undersigned. Claims 1-16,
21-23 are pending.

Respectfully submitted,

CHERSKOYV FLAYNIK & GURDA, LL.C
/Szymon M. Gurda/

Szymon M. Gurda (58,451)
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Notice of Pre-AIA or AIA Status
The present application, filed on or after March 16, 2013, is being examined

under the first inventor to file provisions of the AlA.

Election/Restrictions

Newly submitted claims 21-23 are directed to an invention that is independent or
distinct from the invention originally claimed for the following reasons:

The newly submitted claims 21-23 are directed towards a network tree structure
and the allocation of channels in the tree network. Originally submitted claims 1-16 are
directed towards sensor networks and aggregation of messages to a gateway/bridge
device.

Since applicant has received an action on the merits for the originally presented
invention, this invention has been constructively elected by original presentation for
prosecution on the merits. Accordingly, claims 21-23 are withdrawn from consideration
as being directed to a non-elected invention. See 37 CFR 1.142(b) and MPEP §

821.03.

Response to Arguments
Applicant's arguments filed 9/30/2019 have been fully considered but they are
not persuasive.
On page 10 of the Applicant’'s Response, Applicant: “messages that cannot be

routed over conventional networks".
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Examiner respectfully disagrees with Applicant’s argument. Applicant does not
claim the limitation in the arguments. Thus argument is not relevant to the Instant
Claims.

On page 11 of the Applicant's Response, Applicant: “The present claims require the
short messages to be not suitable for direct transmission over a standard network. “.

Examiner respectfully disagrees with Applicant’s argument. Gong discloses
devices operating at different frequencies than the mesh APs, this renders the direct
communication “not suitable”.

On page 11-12 of the Applicant’'s Response, Applicant. “Applicant submits that the

approach of Gong and other prior art teaches away from the applicant’s claimed method... In this

way, Struhsaker increases the overhead of the system instead of decreasing it teaching away

from the current approach. “.

Examiner respectfully disagrees with Applicant’s argument. Gong discloses
devices operating in a tree network; in no way does this criticize, discredit, or otherwise
discourage the solution claimed.

In view of the above discussions the rejection of claims 1-16 still stands.

Claim Rejections - 35 USC § 112
Claims 1-16 are 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 pre-AlA the
applicant regards as the invention.
Regarding claim 1, the limitation “client chirp devices” (line 12, 15) are indefinite.

A chirp device in line 2 is claimed; however, client chirp devices are claimed in line 12.

EX1022, Page 276



Application/Control Number: 15/728,863 Page 4
Art Unit: 2466

It is unclear whether the chirp device is a member of the client chirp devices. The
limitation “client chirp device” in line 15 has antecedent basis in line 12.

Claim 8 has similar indefiniteness issues.

Claim Rejections - 35 USC § 103
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.

Claims 1, 3, 5, 6, 8-10, and 14 is/are rejected under 35 U.S.C. 103 as being
unpatentable over Gong et al. (US 2009/0201898) ("Gong") in view of Struhsaker et al.
(US 6,434,129) ("Struhsaker").

For claims 1 and 8; Gong discloses: at least one device transmitting at least one
short communication message (paragraph 18: an additional radio, operating in a second,

non-interfering frequency band, and other wireless communication functionality to establish and

maintain wireless connections with mobile stations); at least one device transmitting at least

one standard communication message (paragraph 18: The mesh access points in the

mesh network, in one implementation, generally include one radio, operating in a first frequency

band, and associated wireless communication functionality to communicate with other mesh

access points) wherein said short communication message is not suitable for direct

transmission over a standard network (paragraph 18: For example, in 802.11 wireless

networks, the backbone radios on the wireless routing nodes may transmit wireless packelts

between each other using the 802.11a protocol on the 5 GHz band, while the second radio on each
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mesh access point may interact with wireless clients on the 2.4 GHz band); an array of wireless
network routers communicating in a tree-shaped logical structure (figure 1); at least one
of said wireless network routers comprising a chirp receiver for the at least one short

communication message (paragraph 18: an additional radio, operating in a second, non-
interfering frequency band, and other wireless communication functionality to establish and

maintain wireless connections with mobile stations); and at least one of said wireless
network routers comprising a standard receiver for at least one standard-length

communication message (paragraph 18: The mesh access points in the mesh network, in

one implementation, generally include one radio, operating in a first frequency band, and

associated wireless communication functionality to communicate with other mesh access

points); wherein said short communication messages are buffered until all messages are

received from all clients (paragraph 29: source mesh access point receives wireless packets
from wireless clients and reads them onto an upstream transmit queue of a plurality of upstream

transmit queues) and a single concatenated packet is formed from the combined short

communication messages (paragraph 31: If the predefined limit is exceeded, the source
mesh access point 7 35 composes and transmits the packet upstream to the root mesh access

point 21); and wherein each wireless network router further comprises an uplink function
connecting said wireless network router to another wireless network router in the tree or
an external ip-based network (paragraph 33: the intermediate mesh access points 2 31 and
4 33 may each forward a given aggregated packet to the root mesh access point); a downlink

function connecting said wireless network router to other wireless network routers within

said tree (paragraph 49: a given intermediate mesh access point (e.g., intermediate mesh
access point 2 31) may forward a given packet to the appropriate destination (e.g., leaf mesh

access point 7 35 or a local wireless client 60)); and a scanning function wherein the uplink

EX1022, Page 278



Application/Control Number: 15/728,863 Page 6
Art Unit: 2466

function and the downlink function connect the wireless network routers participating in

the system in a tree-based virtual switch (paragraph 18: associated wireless
communication functionality to communicate with other mesh access points to thereby implement

the wireless backbone) and wherein said concatenated packet is sent using the tree-
shaped virtual switch (figure 1).

Gong does not expressly disclose, but Struhsaker from similar fields of endeavor
teaches: wherein said chirp receiver accepts said short communication message in a
round robin manner from client devices associated with said chirp receiver, wherein
each short communication message is received at a designated time period (col. 8,

lines 23-67: because the packet structure of a WLL system is not optimized for the typically

long LAN packets, a method must be implemented that provides for fragmentation of LAN packelts
into packets appropriate for a WLL system ...a polled or token ring system in which the various
users lake turns sending data is appropriate for the LAN of the present invention. Such an

implementation is very stable where every user is provided with a fixed time slot in which the user

is allowed access to the data channel). Thus it would have been obvious to the person of
ordinary skill in the art at the time of the invention to implement the client polling/multi-
point to single point connection as described by Struhsaker in the wireless mesh
network as described by Gong. The motivation is to improve overhead.

For claim 3; Gong discloses: concatenated packet is transmitted within the tree
to the designated target host connected to another wireless network router or the

external ip-based network (paragraph 35: a given aggregated packet may have packets

destined from the intermediate mesh access point. As such, the intermediate mesh access point

may partially de-aggregate the packet to remove such packets and the forward the remaining

packet upstream to the next intermediate mesh access point).
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For claim 5; Gong disclose the subject matter in claim 1 as described above in
the office action.

Gong does not expressly disclose, but Struhsaker from similar fields of endeavor
teaches: the transmission of the concatenated packet does not delay standard

communication messages transmitted in the tree (col. 3, lines 40-45: "embedded

concentrated access’ which allows the removal of a specified number of channels from the pool
of multi-point RF communication channels and assigns them to the high traffic demand structure.
These removed channels are referred to as the "micro-channel bank.” The micro-channel bank

provides the high traffic demand structure with traffic/bearer data, user control data and radio link

specific overhead and control). Thus it would have been obvious to the person of ordinary
skill in the art at the time of the invention to implement the client polling/multi-point to
single point connection as described by Struhsaker in the wireless mesh network as
described by Gong. The motivation is to allow for service levels.

For claim 6; Gong discloses: clients are dispersed throughout the tree-shaped
network (figure 1).

For claim 9; Gong disclose the subject matter in claim 1 as described above in
the office action.

Gong does not expressly disclose, but Struhsaker from similar fields of endeavor
teaches: multiple concatenated packets are formed from the short communication
messages and wherein the metadata attached to each communication message
determines which concatenated packet the short communication message is attached

to (col. 8, lines 35-40: The fragmented packets can then be encapsulated with appropriate MAC
data information including: packet length; ACK/NACK; a virtual or short interval address

corresponding to a physical address; Cyclic Redundancy Code (CRC); and, Flow Control). Thus
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it would have been obvious to the person of ordinary skill in the art at the time of the
invention to implement the client polling/multi-point to single point connection as
described by Struhsaker in the wireless mesh network as described by Gong. The
motivation is to allow for service levels.

For claim 10; Gong discloses: a path for concatenated packet is calculated
based on the metadata and intended target of the each concatenated packet

(paragraph 52: the intermediate mesh access point 2 31 extracts any local packets 706 for itself
and the forwards the appropriate packets 706 to its local wireless client(s) 60 (612) and forwards

the rest of the packets to the destination mesh access point).
For claim 14; Gong discloses: each router participating in the tree may
disassemble the concatenated packet and send different parts in different directions

(paragraph 52: the intermediate mesh access point 2 31 extracts any local packets 706 for itself

and the forwards the appropriate packets 706 to its local wireless client(s) 60 (612) and forwards

the rest of the packets to the destination mesh access point).

For claim 17; Gong and Struhsaker disclose the subject matter in claim 1 as
described above in the office action.

Gong does not expressly disclose, but Struhsaker from similar fields of endeavor
teaches: wherein each short communication message is received along with its

metadata (col. 8, lines 23-67: The fragmented packets can then be encapsulated with
appropriate MAC data information including: packet length; ACK/NACK; a virtual or short interval

address corresponding to a physical address; Cyclic Redundancy Code (CRC); and, Flow Control)
and wherein said short communication message is published to a local control loop (col.
3, lines 15-20: a second interface connecting the WLL to a plurality of customer premise

equipment (CPE)). Thus it would have been obvious to the person of ordinary skill in the
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art at the time of the invention to implement the client polling/multi-point to single point
connection as described by Struhsaker in the wireless mesh network as described by
Gong. The motivation is to improve overhead.

For claim 18; Gong disclose the subject matter in claim 17 as described above in
the office action.

Struhsaker discloses a single point to multi-point Wireless Logic Loop that
receives data from multiple clients; Gong discloses multiple mesh APs that each receive
data from multiple client respectively. Multiple control loops are not discloses by
Struhsaker; however, it would have been obvious to one of ordinary skill in the art at the
time of the invention to implement the wireless control loop at each mesh AP, since it
has been held that mere duplication of the essential working parts of a device involves
only routine skill in the art. St. Regis Paper Co. v. Bemis Co., 193 USPQ 8.

For claim 20; Gong disclose the subject matter in claim 17 as described above in
the office action.

Gong does not expressly disclose, but Struhsaker from similar fields of endeavor
teaches: short communication messages comprises status messages and command

messages (col. 16, lines 34-55: The fragments are then encapsulated with certain information

including: an address byte; a fragment sequence number and control; fragment length; a packet
fragment; and, 16 or 32 bit CRC. The address byte, ADDR, is effectively the logical connection to
the receiver unit and the customer premise interface. Where the IP address controls distribution

of information to multiple users on the internet, this address controls the distribution of data at a

customer premise interface on the WLL. The fragment sequence number and control byte, SEQ/C,

provides information on the position of the fragment sequence in relation to the whole packet).

Thus it would have been obvious to the person of ordinary skill in the art at the time of
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the invention to implement formatting as described by Struhsaker in the wireless mesh

network as described by Gong. The motivation is to improve wireless performance.

Claims 2, 4, and 11 is/are rejected under 35 U.S.C. 103 as being unpatentable
over Gong in view of Struhsaker as applied to claim 1 above, and further in view of
Steer et al. (US 2004/0156345) (“Steer”).

For claims 2, 4, and 11; Gong disclose the subject matter in claim 1 as described
above in the office action.

Gong does not expressly disclose, but Steer from similar fields of endeavor
teaches: a path within network can be calculated in linear time with respect to the

number of wireless network nodes participating in the network (paragraph 87: at least

two time values are transmitted within efficiency field 106. A first time value reflects one of a total

transmission time that is updated by every wireless network node or a transmission'time of the

initiating node so that a total time may be calculated). Thus it would have been obvious to
the person of ordinary skill in the art at the time of the invention to implement the link
calculations as described by Steer in the wireless mesh network as described by Gong.

The motivation is to improve transmission delays.

Claim 7 is/are rejected under 35 U.S.C. 103 as being unpatentable over Gong in
view of Struhsaker as applied to claim 1 above, and further in view of Putzolu (US
2002/0007416).

For claim 7; Gong disclose the subject matter in claim 1 as described above in

the office action.
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Gong does not expressly disclose, but Putzolu from similar fields of endeavor
teaches: round robin clients can reserve more than one time slot to obtain additional
resources from the wireless network router (paragraph 43: weighted round robin scheme).
Thus it would have been obvious to the person of ordinary skill in the art at the time of
the invention to implement the scheduling as described by Putzolu in the wireless mesh

network as described by Gong. The motivation is to improve latency.

Claims 12 and 13 is/are rejected under 35 U.S.C. 103 as being unpatentable
over Gong in view of Struhsaker as applied to claim 1 above, and further in view of Wen
et al. (US 2005/0128940) (“Wen”).

For claim 12; Gong disclose the subject matter in claim 1 as described above in
the office action.

Gong does not expressly disclose, but Wen from similar fields of endeavor
teaches: some short communication messages are cloned and are sent to multiple
destinations (paragraph 6: a 1+1 protection scheme, allows both paths (e.g., the working and
the protect) to concurrently transmit packets). Thus it would have been obvious to the
person of ordinary skill in the art at the time of the invention to implement the
redundancy as described by Wen in the wireless mesh network as described by Gong.
The motivation is to improve reliability.

For claim 13; Gong disclose the subject matter in claim 12 as described above in
the office action.

Gong does not expressly disclose, but Wen from similar fields of endeavor

teaches: concatenated packets are cloned at multiple forks in the network (paragraph
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6: a 1+1 protection scheme, allows both paths (e.g., the working and the protect) to concurrently
transmit packets). Thus it would have been obvious to the person of ordinary skill in the
art at the time of the invention to implement the redundancy as described by Wen in the
wireless mesh network as described by Gong. The motivation is to improve reliability

using well-known techniques such as duplication.

Claims 15 and 16 is/are rejected under 35 U.S.C. 103 as being unpatentable
over Gong in view of Struhsaker as applied to claim 8 above, and further in view of
Washabaugh et al. (US 7,023,856) (“Washabaugh”).

For claim 15; Gong disclose the subject matter in claim 8 as described above in
the office action.

Gong does not expressly disclose, but Washabaugh from similar fields of
endeavor teaches: message metadata includes a latency requirement (col. 6, lines 1-

23: four different traffic classes are established for traffic types that have distinct transmission

requirements (i.e., bandwidth, latency, latency variation, traffic loss, etc.) In an embodiment, the

packet classifier may read header information from the layer 2, layer 3, and layer 4 headers of a

variable-length packet to classify the packet into one of the traffic classes). Thus it would have
been obvious to the person of ordinary skill in the art at the time of the invention to
implement the redundancy as described by Washabaugh in the wireless mesh network
as described by Gong. The motivation is to improve reliability.

For claim 16; Gong disclose the subject matter in claim 8 as described above in
the office action.

Gong does not expressly disclose, but Washabaugh from similar fields of

endeavor teaches: a latency requirement for each short message is calculated on basis

EX1022, Page 285



Application/Control Number: 15/728,863 Page 13
Art Unit: 2466

of type of data contained in the short message metadata (col. 6, lines 1-23: four different

traffic classes are established for traffic types that have distinct transmission requirements (i.e.,
bandwidth, latency, latency variation, traffic loss, etc.) In an embodiment, the packet classifier

may read header information from the layer 2, layer 3, and layer 4 headers of a variable-length

packet to classify the packet into one of the traffic classes). Thus it would have been obvious
to the person of ordinary skill in the art at the time of the invention to implement the
redundancy as described by Washabaugh in the wireless mesh network as described

by Gong. The motivation is to improve reliability.

Claim 19 is/are rejected under 35 U.S.C. 103 as being unpatentable over Gong
in view of Struhsaker as applied to claim 1 above, and further in view of Lo et al. (US
2009/0115654) (“Lo").

For claim 19; Gong disclose the subject matter in claim 17 as described above in
the office action.

Gong does not expressly disclose, but Lo from similar fields of endeavor teaches:
a local integrator agent, wherein said agent performs a check of all communication

messages received (paragraph 22: the local trackers 112 analyze data from the sensors 110
and generate signals relating to the target. In the present embodiment, each local tracker 112A-D

independently receives data from one sensor 110A-D). Thus it would have been obvious to
the person of ordinary skill in the art at the time of the invention to implement the
localized processing as described by Lo in the wireless mesh network as described by

Gong. The motivation is to improve efficiency.

Conclusion
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THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time
policy as set forth in 37 CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE
MONTHS from the mailing date of this action. In the event a first reply is filed within
TWO MONTHS of the mailing date of this final action and the advisory action is not
mailed until after the end of the THREE-MONTH shortened statutory period, then the
shortened statutory period will expire on the date the advisory action is mailed, and any
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of
the advisory action. In no event, however, will the statutory period for reply expire later
than SIX MONTHS from the mailing date of this final action.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to JOHN D BLANTON whose telephone number is
(571)270-3933. The examiner can normally be reached on 7am-6pm EST, Mon-Thu.

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, Faruk Hamza can be reached on 571-272-7969. The fax phone number for
the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the

Patent Application Information Retrieval (PAIR) system. Status information for
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published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/JOHN D BLANTON/
Primary Examiner, Art Unit 2466
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Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

akeith@cherskov.com
mail@cherskov.com
sgurda@cherskov.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
. 15/728,863 DACOSTA, Francis
Notice of Abandonment Examiner AriUnit
JOHN D BLANTON 2466

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
This application is abandoned in view of:

1. ¥} Applicant's failure to timely file a proper reply to the Office letter mailed on 18 December 2019.

@0OA reply was received on (with a Certificate of Mailing or Transmission dated ), which is after the expiration of the
period for reply (including a total extension of time of month(s)) which expired on
oy A proposed reply was received on , but it does not constitute a proper reply under 37 CFR 1.113 to the final rejection.

(A proper reply under 37 CFR 1.113 to a final rejection consists only of:(1) a timely filed amendment which places the
application in condition for allowance; (2) a timely filed Notice of Appeal (with appeal fee); or (3} if this is utility or plant
application, a timely filed Request for Continued Examination (RCE) in compliance with 37 CFR 1.114. Note that RCEs are not
permitted in design applications.)

() OJ A reply was received on but it does not constitute a proper reply, or a bona fide attempt at a proper reply, to the non-final
rejection. See 37 CFR 1.85(a) and 1.111. (See explanation in box 8 below).

(d) & No reply has been received.

2. [J Applicant's failure to timely pay the required issue fee and publication fee, if applicable, within the statutory period of three months
from the mailing date of the Notice of Allowance (PTOL-85).

(a) (J The issue fee and publication fee, if applicable, was received on (with a Certificate of Mailing or Transmission dated
), which is after the expiration of the statutory period for payment of the issue fee (and publication fee) set in the Notice of
Allowance (PTOL-85).

(b) J The submitted fee of $ is insufficient. A balance of $ is due.
The issue fee required by 37CFR 1.18 is $ . The publication fee, if required by 37 CFR 1.18(d), is $ .
(¢) (J The issue fee and publication fee, if applicable, has not been received.

3. [ Applicant's failure to timely file corrected drawings as required by, and within the three-month period set in, the Notice of
Allowability (PTO-37).

(a) U Proposed corrected drawings were received on (with a Certificate of Mailing or Transmission dated ), which is
after the expiration of the period for reply.

(b) £ No corrected drawings have been received.

4. [ The letter of express abandonment which is signed by the attorney or agent of record or other party authorized under 37 CFR 1.33
(b). See 37 CFR 1.138(b).

5. [J The letter of express abandonment which is signed by an attorney or agent (acting in a representative capacity under 37 CFR
1.34) upon the filing of a continuing application.

6. ] The decision by the Patent Trial and Appeal Board rendered on and because the period for seeking court review of the
decision has expired and there are no allowed claims.

7. 0 The dismissal of the appeal in an application having no allowed claims. (When an appeal is dismissed in an application having no
allowed claims the application stands abandoned. See MPEP 1215.04 subsections |-V for an explanation of the reasons why an
appeal is dismissed.)

8. (J The reason(s) below:

/JOHN D BLANTON/
Primary Examiner, Art Unit 2466

Petitions to revive under 37 CFR 1.137, or requests to withdraw the holding of abandonment under 37 CFR 1.181, should be promptly filed to minimize
any negative effects on patent term.

U.S. Patent and Trad k Offi
PTOL.1432 (Rev. 04-19) Notice of Abandonment Part of Paper No. 20200802
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