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ABSTRACT:

[00040] Methods, and systems relating to narrow beam wireless mesh network
planning and deployment are disclosed. Example methods for wireless network planning
and deployment include identification of an AQOI either through consideration of various
factors or as a result of pre-marketing which is followed by door to door marketing that
provides a list of candidate sites to the network planning engine. Network Planning engine
filters out some candidate sites and design a wireless mesh network based on the remaining
candidate sites. The design is handed over to s scheduling entity for scheduling of
installation team to complete the network installation and deployment phase in an optimal

manner from time and cost perspectives.
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[0001] BACKGROUND

[0002] The present disclosure, for example, relates to wireless networks and
communications including, but not limited to, broadband internet services to end user,
security and/or automation systems, and more particularly to narrow beam mesh
networking and related operations and techniques.

[0003] Wired and wireless networking and communications systems are widely deployed
to provide various types of communication and functional features, including but not
limited to those for security and automation, and/or others. These systems may be capable
of supporting communication with a user through a communication connection or a system
management action.

[0004] Contemporary wireless mesh network rollout approaches for fixed wireless access
especially in those networks where ptp/ptmp millimeter wave link length is very short
(50~300 meters) involve fiber PoP site/node development, establishing multiple long
ptp/ptmp links from the fiber PoP site(s) to seed homes sites i.e. seed home sites
development. This is followed by making a line-of-sight (LOS) analysis from seed homes
for the potential anchor homes (high speed internet fixed wireless customers) to identify
potential customers and finally followed by marketing including door-to-door sales for a

small area to build a ring or multiple rings of anchor homes of wireless mesh network.



Once, the sales and/or installation of anchor homes that form a partial ring, a complete ring,
or multiple rings is completed, next round of sales starts targeting potential customers (LoS
availability to the existing nodes) to extend the mesh network by adding additional anchor
homes or rings to the newly created portion of the mesh network. This process slows down
the building of wireless mesh network especially the one that is spread over a large
geographical area for example 10~20 sq. miles to due inherently sequential methodology
of intermediary steps especially marketing using door-to-door (direct-to-home) sales that
is done at mesh ring or cluster level rather than over a large portion of the intended coverage
area of the wireless mesh network. Thus, there exists need in the art for improved methods
and planning approaches relating to wireless communication network planning process and

design to make the wireless mesh communication network rollout swift and cost efficient.

[0005] BRIEF SUMMARY OF THE DISCLOSURE

[0006] Contemporary wireless mesh network rollout approaches for fixed wireless access
especially in those networks where ptp/ptmp millimeter wave link length is very short
(50~300 meters) involve fiber PoP site/node development, establishing multiple long
ptp/ptmp links from the fiber PoP site(s) to seed homes sites i.e. seed home sites
development. This is followed by making a line-of-sight (LOS) analysis from seed homes
for the potential anchor homes (high speed internet fixed wireless customers) to identify
potential customers and finally followed by marketing including door-to-door sales for a
small area to build a ring or multiple rings of anchor homes of wireless mesh network.
Once, the sales and/or installation of anchor homes that form a partial ring, a complete ring,
or multiple rings is completed, next round of sales start targeting potential customers (LoS

availability to the existing nodes) to extend the mesh network by adding additional anchor



homes or rings to the newly created portion of the mesh network. This process slows down
the building of wireless mesh network especially the one that is spread over a large
geographical area for example 10~20 sq. miles to due inherently sequential methodology
of intermediary steps especially marketing using door-to-door (direct-to-home) sales that
is done at mesh ring or cluster level rather than over a large portion of the intended coverage
area of the wireless mesh network.

[0007] One embodiment of wireless mesh planning and construction method described in
the current disclosure involves a pre-marketing phase that includes sub-phases social
media/online marketing, radio/television-based marketing and mailer-based marketing that
can generate leads of potential customer locations that expressed interest in subscription of
the internet service based on wireless mesh network. Based on these leads, cluster of
interest (area) is identified that is used for subsequent door to door marketing and sales.
The door to door marketing/sales agent upload potential customers information that signed
the agreement to a server or shared drive or can use a software application (or mobile
application) to provide real time potential mesh network customer information to the
network planning engine. The software application can also get potential wireless mesh
customer information from pre-marketing phase leads and pass on to network planning
engine. Network planning engine based on various criteria defined the current disclosure
disqualify some potential customer locations and select remaining customer location for
wireless mesh network installation/development. Through a feedback loop, network
planning engine can convert a potential customer location from disqualified status to
selected status and also from selected status to disqualified status. In addition, network
planning engine can also select among those potential customer location that are not

selected for wireless mesh network construction for a different tier of service that is built
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at a later stage in near future. The different tier can be due to different technology, service
level agreement and or equipment pricing. Network planning engine also interacts with
door to door marketing phase of the proposed wireless mesh network planning and
construction method in the event where there is requirement to find additional customer
locations to complete the mesh network due to missing sites. Network planning engine
interacts with network installation/deployment phase where based on the list of customer
locations and mesh network layout, scheduling entity with the help of optimization engine
plans on hourly/daily/weekly bases the schedules of various installer teams working on
different phases of network installation/deployment including electrical installation, line
run, antenna mounting, ptp/ptmp node installation, alignment, provisioning and customer
service activation at a cluster level. In a different embodiment, some of the above
mentioned phases can be omitted or can interact with other phases in a different way or can
take place in a different order.

[0008] Another embodiment of wireless mesh planning and construction method described
in the current disclosure starts with the identification of an area of interest that is selected
based on multiple factors that are defined in detail in this current disclosure. Based on the
AQI, a pre-marketing phase that includes sub-phases social media/online marketing,
radio/television-based marketing and mailer-based marketing is executed that can generate
leads of potential customer locations that expressed interest in subscription of the internet
service based on wireless mesh network. This is followed by door to door marketing phase
where door to door marketing/sales agent upload potential customers information that
signed the agreement to a server or shared drive or can use a software application (or mobile
application) to provide real time potential mesh network customer information to the

network planning engine. The software application can also get potential wireless mesh



customer information from pre-marketing phase leads and pass on to network planning
engine. Network planning engine based on various criteria defined the current disclosure
disqualify some potential customer locations and select remaining customer location for
wireless mesh network installation/development. Through a feedback loop, network
planning engine can convert a potential customer location from disqualified status to
selected status and also from selected status to disqualified status. In addition, network
planning engine can also select among those potential customer locations that are not
selected for wireless mesh network construction for a different tier of service that is built
at a later stage in near future. The different tier can be due to different technology, service
level agreement and/or equipment pricing. Network planning engine also interacts with
door to door marketing phase of the proposed wireless mesh network planning and
construction method in the event where there is requirement to find additional customer
locations to complete the mesh network due to missing sites. Network planning engine
interacts with network installation/deployment phase where based on the list of customer
locations and mesh network layout, scheduling entity with the help of optimization engine
plans on hourly/daily/weekly bases the schedules of various installer teams working on
different phases of network installation/deployment including electrical installation, line
run, antenna mounting, ptp/ptmp node installation, alignment, provisioning and customer
service activation at a cluster level. In a different embodiment, some of the phases
described above can be omitted or can interact with other phases in a different way or can
take place in a different order.

[0009] The foregoing has outlined rather broadly the features and technical advantages of
examples according to this disclosure so that the following detailed description may be

better understood. Additional features and advantages will be described below. The



conception and specific examples disclosed may be readily utilized as a basis for modifying
or designing other structures for carrying out the same procedures of the present disclosure.
Characteristics of the concepts disclosed herein including their organization and method of
operation together with associated advantages will be better understood from the following
description when considered in connection with the accompanying figures. Each of the
figures in provided for the purpose of illustration and description only, and not as a

definition of the limits of the claims.

[00010] BRIEF DESCRIPTION OF THE DRAWINGS

[00011] A further understanding of the nature and advantages the present
disclosure may be realized by reference to the following drawings.

[00012] Figure 1(A). Figure 1(A) shows a diagram relating to wireless networking
and communication systems, in accordance with various aspects of this disclosure;
[00013] Figure 1(B). Figure 1(B) shows a diagram relating to wireless networking
and communication systems, in accordance with various aspects of this disclosure;
[00014] Figure 2(A). Figure 2(A) shows designs illustrating example methods
relating to wireless networking and communication systems, in accordance with various
aspects of this disclosure;

[00015] Figure 2(B). Figure 2(B) shows designs illustrating example methods
relating to wireless networking and communication systems, in accordance with various
aspects of this disclosure;

[00016] Figure 3(A). Figure 3(A) shows designs illustrating example methods
relating to wireless networking and communication systems, in accordance with various

aspects of this disclosure;



[00017] Figure 3(B). Figure 3B shows designs illustrating example methods
relating to wireless networking and communication systems, in accordance with various
aspects of this disclosure;

[00018] Figure 4. Figure 4 shows designs illustrating example methods relating to
wireless networking and communication systems, in accordance with various aspects of
this disclosure;

[00019] Figure 5. Figure 5 shows designs illustrating example methods relating to
wireless networking and communication systems, in accordance with various aspects of
this disclosure;

[00020] Figure 6. Figure 6 shows designs illustrating example methods relating to
wireless networking and communication systems, in accordance with various aspects of
this disclosure;

[00021] Figure 7(A). Figure 7 shows designs illustrating example methods relating
to wireless networking and communication systems, in accordance with various aspects of
this disclosure;

[00022] Figure 7(B). Figure 7 shows designs illustrating example methods relating
to wireless networking and communication systems, in accordance with various aspects of
this disclosure;

[00023] Figure 8. Figure 8 shows designs illustrating example methods relating to
wireless networking and communication systems, in accordance with various aspects of
this disclosure;

[00024] Figure 9. Figure 9 shows designs illustrating example methods relating to
wireless networking and communication systems, in accordance with various aspects of

this disclosure;



[00025] DETAILED DESCRIPTION

[00026] Contemporary wireless mesh network rollout approaches for fixed wireless
access especially in those networks where ptp/ptmp millimeter wave link length is very
short (50~300 meters) involve fiber PoP site/node development, establishing multiple long
ptp/ptmp links from the fiber PoP site(s) to seed homes sites i.e. seed home sites
development. This is followed by making a line-of-sight (LOS) analysis from seed homes
for the potential anchor homes (high speed internet fix wireless customers) to identify
potential customers and finally followed by marketing including door-to-door sales for a
small area to build a ring or multiple rings of anchor homes of wireless mesh network.
Once, the sales and/or installation of anchor homes that form a partial ring, a complete ring,
or multiple rings is completed, next round of sales start targeting potential customers (LoS
availability to the existing nodes) to extend the mesh network by adding additional anchor
homes or rings to the newly created portion of the mesh network. This process slows down
the building of wireless mesh network especially the one that is spread over a large
geographical area for example 10~20 sq. miles to due inherently sequential methodology
of intermediary steps especially marketing using door-to-door (direct-to-home) sales that
is done at mesh ring or cluster level rather than over a large portion of the intended coverage
area of the wireless mesh network. Thus, there exists need in the art for improved methods
and planning approaches relating to wireless communication network planning process and
design to make the wireless mesh communication network rollout swift and cost efficient.
[00027] Referring to figure 1(a), a planning method for constructing a wireless mesh
network based on ptp/ptmp (point-to-point/ point-to-multi-pint) links is described. In one
embodiment, as shown in Figure 1(a), planning method involves pre-marketing block 101.

Pre-marketing block can include multiple approaches including but not limited to



marketing techniques that do not require a sales person to physically visit the potential
customer’s home for marketing. Pre-marketing step 101 is followed by the area of interest
(AOI]) block 102. In 102, based on the pre-marketing 101 leads (list of potential customers
that expressed interest in subscribing to the wireless services), an area or multiple areas of
interest are defined for building a wireless mesh network. Next, step in the wireless mesh
network construction process is door to door marketing 103 or door to door sales where
sales person physically visits customer’s home to sell the wireless service. Next, based on
the leads from pre-marketing 101 and contracted customers in the door to door marketing
step 103, a subset of customers (mesh network nodes) are selected for building the wireless
mesh network in the planning 104 step of the method. Lastly, based on output from
planning 104 step of figure 1(a), actual network node installation on selected locations is
started for wireless mesh network deployment. The planning method shown in figure 1(a)
can also be altered. For example, in another embodiment, one or multiple steps among 101
to 105 in figure 1(a) can be omitted or occur in a different order.

[00028] Referring to figure 1(b), another approach to wireless mesh network
planning is shown. In figure 1(b), the planning process starts with consideration of multiple
factors 100 that ultimately lead to the selection of AOI In one embodiment, multiple
considerations can include availability of building with fiber connectivity at reasonable
cost, level of vegetation in the area, population density, demographics, average annual
house hold income, etc. In another embodiment, a subset of the above factors can be
included in the multiple factors 100 step of figure 1(b). Next, based on the analysis
performed on the basis of multiple factors 100, AOI for wireless mesh network
construction is selected in phase 101 as shown in figure 1(b). This is followed by pre-

marketing 102 in the selected AOI from step 101. Next, step in the wireless mesh network



construction process shown in figure 1(b) is door to door marketing 103 or door to door
sales where sales person physically visits customer’s home to sell the wireless service.
Next, based on the leads from pre-marketing 102 and contracted customers in the door to
door marketing step 103, a subset of customers (mesh network nodes) are selected for
building the wireless mesh network in the planning 104 phase of the method. Lastly, based
on output from planning 104 step in figure 1(b), actual network node installation on
selected locations is started for wireless mesh network deployment. The planning method
shown in figure 1(b) can also be altered. For example, in another embodiment, one or
multiple steps among 100 to 105 in figure 1(a) can be omitted or occur in a different order.
[00029] Referring to figure 2(a), the pre-marketing phase 200 is defined that leads
to the geo specific door to door marketing 205. The pre-marketing phase 200 is similar to
pre-marketing phase 101 described in the context of figure 1(a). Pre-marketing phase 200
consists of social media/online marketing phase 201, radio/television marketing phase 202,
mailers phase 203. Moreover, pre-marketing phase also contains a phase 204 where
clusters of interest is defined. Social Media/online marketing phase 201 in figure 2(a) can
contain techniques including but not limited to search engine optimization where mobile
internet users and internet users at in-building locations are approached based on certain
specific criteria. In one embodiment, the criteria can include but not limit to regions with
certain population density, demographics, age group, income group, ownership or
residence in a certain type of housing, etc. In another embodiment, a subset of these criteria
can be used be used. In yet another embodiment, certain different criteria other than the
criteria defined above can be used or blanket social media/online marketing can be used.
Block 202 in figure 2(a) defines the phase where radio/television marketing is used.

Radio/television marketing phase 202 can be performed in specific regions based on certain
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criteria. In one embodiment, the criteria can include but not limit to regions with certain
population density, demographics, age group, income group, ownership or residence in a
certain type of housing, etc. In another embodiment, a subset of these criteria can be used.
In yet another embodiment, certain different criteria other than the criteria defined above
can be used or blanket radio/television marketing can be used. Block 203 in figure 2(a)
defines the phase where mailer-based marketing is used. Mailer based marketing phase 203
can be performed in specific regions based on certain criteria. In one embodiment, the
criteria can include but not limit to regions with certain population density, demographics,
age group, income group, ownership or residence in a certain type of housing, etc. In
another embodiment, a subset of these criteria can be used. In yet another embodiment,
certain different criteria other than the criteria defined above can be used or blanket mailer-
based marketing can be used. In figure 2(a), phases 201, 202 and 203 are shown to take
place in parallel. However, in a different embodiment, two or all three phases can take
place sequentially and can take any order. In a different embodiment, some of these blocks
can be omitted. The pre-marketing phase that consists of social media/online marketing
201, radio/television marketing 202 and mail-based marketing 203 can generate leads to
potential customers with interests in subscription to the internet service. Based on those
leads, some cluster of interest 204 or area(s) of interest can be generated. This cluster of
interest can later be used for subsequent geo specific door to door marketing 205 as shown
in figure 2(a).

[00030] Referring to figure 2(b), the pre-marketing phase 200 is defined that leads
to the geo specific door to door marketing 206 based on leads 205 and is preceded by area
of interest (AOI) 201 determination based on multiple factors. The multiple factors used

for the determination of AOI 201 include but not limited to availability of fiber PoP
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building at a reasonable cost, line-of-sight profile of the building (e.g. roof) to the nearby
surrounding area, population density, residential home density, demographics, vegetation.
In one embodiment, all the above mention factors are considered. In another embodiment,
a subset of these multiple factors can be considered for determination of AOI in phase 201
shown in figure 2(b). The pre-marketing phase 200 in figure 2(b) is similar to pre-
marketing phase 102 described in the context of figure 1(b). Pre-marketing phase 200
consists of social media/online marketing phase 202, radio/television marketing phase 203,
mailers phase 204. Social media/online marketing phase 202 in figure 2(b) can contain
techniques including but not limited to search engine optimization where mobile internet
users and internet users at in-building locations are approached based on certain specific
criteria. In one embodiment, the criteria can include but not limit to internet users with
certain demographics, age group, income group, ownership or residence in a certain type
of housing, etc. In another embodiment, a subset of these criteria can be used be used. In
yet another embodiment, certain different criteria other than the criteria defined above can
be used or blanket social media/online marketing can be used in the AOI defined in phase
201 of the figure 2(b). Block 203 in figure 2(b) defines the phase where radio/television
marketing is be used. Radio/television marketing phase 202 can be performed in specific
regions based on AOI defined in 201. In one embodiment, the criteria can include but not
limit to regions with demographics, age group, income group, ownership or residence in a
certain type of housing, etc. In another embodiment, a subset of these criteria can be used.
In yet another embodiment, certain different criteria other than the criteria defined above
can be used or blanket radio/television marketing can be used in the AOI defined in 201
phase. Block 204 in figure 2(b) defines the phase where mailer-based marketing is used.

Mailer based marketing phase 204 can be performed in AOI 201 based on certain criteria.
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In one embodiment, the criteria can include but not limit to area with certain population
density, demographics, age group, income group, ownership or residence in a certain type
of housing, etc. In another embodiment, a subset of these criteria can be used. In yet another
embodiment, certain different criteria other than the criteria defined above can be used or
blanket mailer-based marketing can be used. In figure 2(b), phases 202, 203 and 204 are
shown to take place in parallel. However, in a different embodiment, two or all three phases
can take place sequentially and can take any order. In a different embodiment, some of
these blocks can be omitted. The pre-marketing phase that consists of social media/online
marketing 202, radio/television marketing 203 and mail-based marketing 204 can generate
leads 205 to potential customers with interests in subscription to the internet service. Those
leads can later be used for subsequent geo specific door to door marketing 206 as shown
in figure 2(b).

[00031] Referring to figure 3(a), another alternate view of the wireless mesh
network planning and construction is described. Figure 3(a) shows pre-marketing block
301 that has a sub-block leads, block AOI 302 that leads to door-to door marketing/sales
phase 303 that has been described previously in this disclosure. In phase 303, sales
personals physically visit the potential customer’s home for marketing and sales of internet
services. Figure 3(a) also contains planning block 304. Planning block 304 carries an up-
to-date list of all potential customers that have shown interest in subscribing to the internet
service. Planning block 304 gets this information from pre-marketing block 301 that
contains a sub-block leads. In addition, planning phase 304 also gets potential customer
information from the door to door marketing phase 303 as shown in figure 3(a). Based on
the comprehensive list of potential customers, their locations, line-of-sight profile (e.g.

number of surrounding homes a particular home has line of sight path with), vegetation
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profile, number of hops, length of link, target market penetration rate, number of service
tiers, number of technology tiers, etc. a wireless mesh network is designed which involves
rejection of certain homes among the comprehensive list of customer homes provided to
planning phase 304 by blocks 303 and 301 and selecting remaining homes for mesh
network construction. This 1is followed by planning for actual network
installation/development phase 305 as shown in the figure 3(a).

[00032] Referring to figure 3(b), another alternate view of the wireless mesh
network planning and construction is described. Figure 3(b) shows AOI phase 301 that is
based on multiple factors. The multiple factors used for the determination of AOI 301
include but not limited to availability of fiber PoP building at a reasonable cost, line-of-
sight profile of the building (e.g. roof) to the nearby surrounding area, population density,
residential home density, demographics, vegetation. In one embodiment, all the above
mention factors are considered. In another embodiment, a subset of these multiple factors
can be considered for determination of AOI in phase 301 shown in figure 3(b). Figure 3(b)
also contains a pre-marketing block 302 that has a sub-block leads that leads to door-to
door marketing/sales phase 303 that has been described previously in this disclosure. In
phase 303, sales personals physically visit the potential customer’s home for marketing and
sales of internet services. Figure 3(b) also contains planning block 304. Planning block 304
carries an up-to-date list of all potential customers that have shown interest in subscribing
to the internet service. Planning block 304 gets this information from pre-marketing block
302 that contains a sub-block leads. In addition, planning phase 304 also gets potential
customer information from the door to door marketing phase 303 as shown in figure 3(b).
Based on the comprehensive list of potential customers, their locations, line-of-sight profile

(e.g. number of surrounding homes a particular home has line of sight path with),

14



vegetation profile, number of hops, length of link, target market penetration rate, number
of service tiers, number of technology tiers, etc. a wireless mesh network is designed which
involves rejection of certain homes among the comprehensive list of customer homes
provided to planning phase 304 by blocks 303 and 302 and selecting remaining homes for
mesh network construction. This is followed by planning for actual network
installation/development phase 305 as shown in the figure 3(b).

[00033] Referring to figure 4, another alternate view of the wireless mesh network
planning and construction is described. Figure 4 shows door to door marketing phase 401
that can be limited to selected homes in a certain AOI in one embodiment and can also be
a blanket door to door marketing in another embodiment. The output of door to door
marketing phase is potential list of customers that show interest in subscription of the
internet service by signing the contract agreements. This contract signing documents can
be uploaded in some shared storage or server to make the penitential customer information
and location information available in real time as shown in by the block 402 of the figure
4. In addition, a software application 403 (including mobile application) can be used to get
the potential customer locations based on door to door marketing phase 401 in real time by
instructing the door to door sales agents/personals to directly upload the signed contract
information using the software application 403. The software application 403 is the central
part of the potential customer information gathering. The software application 403 also
takes inputs from leads that resulted due to pre-marketing phase 404 of the wireless mesh
planning method described in this disclosure and shown in figure 4. Figure 4 also contains
wireless mesh network planning engine block 405. Network planning engine block 405
utilizes an up-to-date list of all potential customers that have shown interest in subscribing

to the internet service by interacting with software application 403. Based on the
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comprehensive list of potential customers, their locations, line-of-sight profile (e.g. number
of surrounding homes a particular home has line of sight path with), vegetation profile,
number of hops, length of link, target market penetration rate, number of service tiers,
number of technology tiers, etc. a wireless mesh network is designed which involves
rejection of certain homes among the comprehensive list of customer homes provided to
planning phase 304 by blocks 303 and 302 and selecting remaining homes for mesh
network construction. In one embodiment, all the above-mentioned factors are considered
by the network planning engine 405 to accept or reject a particular customer for the
construction of wireless mesh network. In another embodiment, a sub set of these factors
or a combination of subset of these factors and some other factors can be used for the
selection and rejection of the potential customers that have expressed interest in
subscription to the wireless mesh network-based internet service by the network planning
engine 405 of figure 4. Morecover, network planning engine 405 can also select some
customer (homes) for a lower or different tier of internet service if these are found to be
not suitable or ideal candidate for the primary wireless mesh network based on criteria
described above in this disclosure as shown by the block 408 of the figure 4. These
candidate customers in 408 can be used to build another tier of network using a different
technology, different SLA (service level agreement) and/or different pricing model at a
later stage in the near future. In addition, network planning engine can also identify certain
areas where customers are need to complete/evolve/expand the wireless mesh network but
not provided by the door to door marketing phase 401 and pre-marketing phase 404 of the
wireless mesh planning method shown in figure 4. This can result in an additional phase
407 where goal of identification of missing targets for mesh network completion triggers a

fresh round of door to door marketing focusing on the specific areas. This is shown by
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arrow originating from block 407 and terminating at door-to-door marketing block 401 in
figure 4. Network planning engine 405 identifies the customer locations foe wireless mesh
network construction and this is followed by planning for actual network
installation/development phase 406 as shown in the figure 4.

[00034] Referring to figure 5, detailed description of the network
installation/development phase 500 of the wireless mesh network planning methods
described in the current disclosure is shown. Figure 5 shows connectivity @ fiber PoP 501
phase that involves the construction of site (usually a tall building) that has fiber
connectivity that ultimately connects the wireless mesh network to CORE network and
data center. This is followed by actual network installation/deployment 500 of the nodes
of the wireless mesh network that involves installing wireless mesh network equipment on
the rooftop of the customer homes that were selected by the network planning engine
described in the previous paragraphs of this current disclosure. Network
installation/deployment phase 500 of the figure 5 consists of several phases including
electrical installation 502 that can include among other things the installation of power box
on the side of the customer home along the exterior wall to provide power (or any other
appropriate location) to the telecommunication equipment of the wireless mesh network.
Network installation/deployment phase also includes phase which involves line run and
antenna mast installation 503 along with actual mounting of ptp/ptmp equipment followed
by alignment and provisioning 504 where antennas of wireless mesh network equipment
are aligned to ensure line-of sight connectivity between a node of one customer homes with
the node of near by customer home to establish line-of-sight based point-to-point or point-
to-multipoint link and configuration/ network setting of these ptp/ptmp nodes to ensure

end-to-end connectivity from the customer home via multiple wireless mesh network nodes
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to the CORE network or data center. Phases 502 to 504 of figure 5 may not involve any
installation inside the customer home and can be performed even without the requirement
of the presence of people living the particular dwelling. Last phase of the network
installation/deployment 500 of figure 5 is the customer service activation at cluster level
505 that involves the installation of routers inside customer home to connect the wireless
mesh network node installed at the customer roof-top to the devices of the customer to
provide internet connectivity. Step 505 usually require customer to be present at in the
house unlike steps 502 to 504 that usually do not involve resident’s presence and can be
performed from outside the customer home. The step 505 is usually performed after
building and testing a complete ring or several rings forming a cluster of nodes of the
wireless mesh network. Figure S shows steps 502 to 505 of network
installation/deployment phase 500 taking place in sequential manner in one embodiment
of this wireless mesh planning method described in the current disclosure. In another
embodiment, some or all of these phase/steps of network installation/deployment phase
500 can take place in parallel. In another embodiment, some of the phases such as
alignment & provisioning 504 can be automated.

[00035] Referring to figure 6, details of the network installation/development phase
of the wireless mesh network planning and construction method is described. Figure 6
shows a scheduling entity 602 that can be a software program running on a general-purpose
processor or on a dedicated processor/machine. This scheduling entity 602 gets its task
from planning phase 601 that has been described earlier in the current disclosure. Planning
phase 601 provides the scheduling unit 602 with list of customer location and also provides
mesh network design information that defines how the ptp/ptmp node should be connected

to ptp/ptmp nodes of the other customer locations (for antenna alignment and selection of
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the region of the roof for antenna mounting). Based on planning 601 information,
scheduling unit 602 schedules different teams of network installers for various different
phases of the network installation/development 600 including electrical installation 604,
line run and mast installation 605, alignment and provisioning 607 and cluster service
activation 608 that has been described in the previous paragraph and also in the context of
figure 5. Lastly, scheduling entity 602 also interacts with optimization engine 603 for
optimization of the scheduling of different phases of the network installation/deployment
to make the phase 600 efficient. For example, in one embodiment, optimization engine 603
can run artificial intelligence-based algorithms such as simulated annealing etc., to device
daily/weekly plan for network installer teams that results are least or near optimal amount
of drive between wireless mesh network customer locations. Moreover, based on the real
time feedback information from steps 604 to 608 of the network installation phase 600,
optimization engine 603 can instruct the scheduling entity to change the schedules of
installation teams working on various phases of the network installation/deployment to
optimize the process.

[00036] Referring to figure 7(a), a summary of one embodiment of wireless mesh
planning and construction method is explained with the help of building blocks defined
earlier in the current disclosure. Figure 7(a) shows a pre-marketing phase that includes sub-
phases social media/online marketing, radio/television-based marketing and mailer-based
marketing that can generate leads of potential customer locations that expressed interest in
subscription of the internet service based on wireless mesh network. Based on these leads,
cluster of interest (area) is identified that is used for subsequent door to door marketing and
sales. The door to door marketing/sales agent upload potential customers information that

sign the agreement to a server or shared drive or can use a software application (or mobile
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application) to provide real time potential mesh network customer information to the
network planning engine. The software application can also get potential wireless mesh
customer information from pre-marketing phase leads and pass on to network planning
engine. Network planning engine based on various criteria defined the current disclosure
disqualify some potential customer locations and select remaining customer location for
wireless mesh network installation/development. Through a feedback loop, network
planning engine can convert a potential customer location from disqualified status to
selected status and also from selected status to disqualified status. In addition, network
planning engine can also select among those potential customer location that are not
selected for wireless mesh network construction for a different tier of service that is built
at a later stage in near future. The different tier can be due to different technology, service
level agreement and or equipment pricing. Network planning engine also interacts with
door to door marketing phase of the proposed wireless mesh network planning and
construction method in the event where there is requirement to find additional customer
locations to complete the mesh network due to missing sites. Network planning engine
interacts with network installation/deployment phase where based on the list of customer
locations and mesh network layout, scheduling entity with the help of optimization engine
plans on hourly/daily/weekly bases the schedules of various installer teams working on
different phases of network installation/deployment including electrical installation, line
run, antenna mounting, ptp/ptmp node installation, alignment, provisioning and customer
service activation at a cluster level as shown in figure 7(a). Figure 7(a) shows one

embodiment of this method. In a different embodiment, some of the phases shown in figure
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7(a) can be omitted or can interact with other phases in a different way or can take place in
a different order.

[00037] Referring to figure 7(b), a summary of another embodiment of wireless
mesh planning and construction method is explained with the help of building blocks
defined earlier in the current disclosure. Figure 7(b) shows that the process start with the
identification of an area of interest that is selected based on multiple factors that are defined
in detail in this disclosure. Based on the AOI, a pre-marketing phase that includes sub-
phases social media/online marketing, radio/television-based marketing and mailer-based
marketing is executed that can generate leads of potential customer locations that expressed
interest in subscription of the internet service based on wireless mesh network. This is
followed by door to door marketing phase where door to door marketing/sales agent upload
potential customers information that sign the agreement to a server or shared drive or can
use a software application (or mobile application) to provide real time potential mesh
network customer information to the network planning engine. The software application
can also get potential wireless mesh customer information from pre-marketing phase leads
and pass on to network planning engine. Network planning engine based on various criteria
defined the current disclosure disqualify some potential customer locations and select
remaining customer location for wireless mesh network installation/development. Through
a feedback loop, network planning engine can convert a potential customer location from
disqualitied status to selected status and also from selected status to disqualified status. In
addition, network planning engine can also select among those potential customer locations
that are not selected for wireless mesh network construction for a different tier of service
that is built at a later stage in near future. The different tier can be due to different

technology, service level agreement and/or equipment pricing. Network planning engine
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also interacts with door to door marketing phase of the proposed wireless mesh network
planning and construction method in the event where there is requirement to find additional
customer locations to complete the mesh network due to missing sites. Network planning
engine interacts with network installation/deployment phase where based on the list of
customer locations and mesh network layout, scheduling entity with the help of
optimization engine plans on hourly/daily/weekly bases the schedules of various installer
teams working on diftferent phases of network installation/deployment including electrical
installation, line run, antenna mounting, ptp/ptmp node installation, alignment,
provisioning and customer service activation at a cluster level as shown in figure 7(b).
Figure 7(b) shows one embodiment of this method. In a different embodiment, some of the
phases shown in figure 7(b) can be omitted or can interact with other phases in a different
way or can take place in a different order.

[00038] Referring to figure 8, a different aspect of wireless mesh network planning
and constructed is discussed. Figure 8 shows a block called internet package. This block
represents a phase where a generic internet service package is described that contains
details of among other things the uplink and downlink speed ranges, pricing, contract term,
options for bundling of multiple service, etc. These details are then used in all kinds of
marketing as described earlier in the current disclosure including pre-marketing and door
to door marketing for potential wireless mesh network customer list. This list is provided
to the network planning engine as shown in figure 8. The details of this network planning
engine have been discussed in the context of figure 1(a) to 7(b). Based on network planning
engine only a small group of potential customers is selected for wireless mesh network
construction and network installation and deployment phase is carried out as shown in the

figure 8 where solid black circles represent sites belonging to customers selected for
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wireless mesh network node and white circles represent potential customer locations that
are not selected for wireless mesh network. This is called phase 1 as shown in figure 8. The
SLA and pricing model for these selected mesh wireless node customers in one
embodiment is different than the advertised internet package details in the internet package
block phase of the wireless mesh network planning. For example, these selected wireless
mesh node customers can be offered a higher uplink and downlink speeds at a lower
monthly fee. In another embodiment, these selected wireless mesh node customers can be
offered a higher uplink and downlink speeds with no monthly fee. In another embodiment,
internet service fee is waived or lowered only if these customers select the bundle package
that include other services such smart home security service or solar energy service. In
other embodiments, internet package details for these selected wireless mesh network
customers remains unchanged. In the next phase, additional hardware can be added to those
customer sites selected for wireless mesh network in phase 1 and represented by solid black
circles to build a wireless network that has the capability to provides a different tier of
services than the wireless mesh network that is constructed in phase 1 as shown in figure
8. This additional hardware in one embodiment provides an omni directional coverage area
for different tier of wireless internet service as shown in figure 8. In a different embodiment,
the additional hardware provides a directional e.g. (45-degree, 90-degree, 120-degree
sector) coverage area for different tier of wireless internet service not shown in figure 8.
Based on the coverage area, some of those potential customers that are not selected in the
phase 1 as wireless mesh network node and represented by white circles can be offered 2°¢
tier wireless internet service by installing wireless network equipment on their location that
are compatible with 2™ tier wireless network technology such as 4G LTE or LTE-

Advanced or Wi-Fi Aps. In one embodiment, SLA and pricing of these 2" phase customers
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represented by white circles can be same as the internet package details defined in the
internet package phase and used in the marketing phase to generate the potential customer
list. In another embodiment, SLA and pricing of these 2™ phase customers represented by
white circles can be different than the internet package details defined in the internet
package phase and used in the marketing phase to generate the potential customer list.
These 2" tier network customers can be included to wireless mesh network by adding
wireless mesh network node equipment and creating ptp/ptmp links to connect them to
existing nodes of the wireless mesh network. This can be triggered to you a variety of
reasons as shown in figure 9. In one embodiment, reason can be un-subscription of an
existing wireless mesh network customer node. In a different embodiment, reason can be
the goal of increasing the coverage area of the 2" tier technology network and add more
21 tier network customers to wireless network. In a different embodiment, reason can be
the goal of increasing wireless mesh network customers. In other embodiment, trigger to
this conversion can be due to a different reason or multiple reasons.

[00039] The concepts disclosed herein have been described in an illustrative manner,
and it is to be understood that the terminology which has been used is intended to be in the
nature of words of description rather than of limitation. Obviously, many modifications
and variations of the disclosed concepts are possible in light of the above teachings. It is,

therefore, to be understood that within the scope of the claims (to be added later), the

disclosed concepts may be practiced otherwise than as specitically described.

24



SOT

POoT

€0t

[40)"

10T

(V)T 24n3814

usawAo|daqg/uoiie|jeisu|
JMOMIDN

A

gujuue|d

4

SunayJep Jooq 031 JooQ

*

IOV

%

sunayJeN-aid




SOT

POoT

€0t

[40)"

10T

(9)T 24n314

usawAo|daqg/uoiie|jeisu|
JMOMIDN

A

gujuue|d

4

SunayJep Jooq 031 JooQ

*

SunayJen-aid

%

001

IOV

s1010e4
a|diynn




(v)z 24n3i4

50T m {4 m

g | < SEEN
uide ! “
hapen | ! 0z “
Jooq || 1sa193y “

03 Joo( : jo < SunayJe uoisins|a) /oipey m
oypadsoan | ¢+ | su@ISN 702 m
i - Suneyen ]

| 3Ul|UQ / BIPAN [B100S m

102

SunoyJew-alid



90¢

sunayien
Jooq
01 400Q
21}122dG 039

S0¢

(9)z 24n814

«—+— spea

Ssi9|leN
¥0¢

SunayJe uoisins|al foipey
€0¢

(uonezjwndo auidu3j yaieas)
Sunoeyep auluQ / eipaA |e10S

¢0¢

duneyJew-aid

T0¢

IOV

s10)oe4
sdiniA




(v)€ 24n3i4

JusawAo|daqg/uoiie|eisu|
}IOMISN

So€

0§ €0¢e 4013
(suonieao|
aleplpued (3uelg

109l P leuondQ) [« 10V
Jo 1dadoe) sunaye
Suiuue|d 100Q 03 J00Q

spea

Sunoyiew-alud

10€




(9)€ 24n814

jJuawAojdag/uonej|eisul
)}IOMIDN

q0¢€

vOE | €0€

(suoneao|

2leplpued (1uelg
100(0u |[euondQ)

J0 1dadoe) Sunaysen

Sujuue|q

1oo( 0} Joo(

A

[4V]3

T0¢E

spea

Sunauew-aud

IOV

A

SJ0310e4
S|diyn




¥ 2un314

uona|dwo) JIomiaN
YSaA 104 Syodie|
Buissiin SuiAyiuap)

80¥ m
| LOV
SI2WOoISNd “
ajepipued _ (suonyeoo| ajepipued
" 129[04 40 1dadde)
1313 Jamo _
SuiAyuap) | | (4211 Ul sa1epIpUE)
“ JO uonealyissep))
m auiSu3
jyuawAojdaq m T
JUonE|eIsu| e
}JomiaN sajepIpue)
90t m » Ajlenbsig
i / 350D

sunayJew-aid

(0]0]7
Sujuue|q
| 14072
e (4owoisn) m
uoiedjddy uopeuuop) | Swv_cm_m
| asemyos soes |7 |euonndo)
! gunayein
, SULLIESY 10o( 01 J00Q
Sov (4017 m
spea
PE1 14014




S 2JnSI4

1 e€os

uone|jeIsul 34133
Z0S

00s
UOIIBAIDY 9IIAIDS J21SN|)
T sos
guiuoisinol Juawusi
lwolsinoid 3 v “ 104 199 ®
v0S " ANAIDBUUO)
uONE|EISU ISEIN B UNY AUl 105

juswAojdaq/uoilejjeisu| yiomiaN




9 3Jnsi4

auidug uoneziwndp

1 €09

809

A

—1  UOIIBAI}IY DIIAIDS J3ISN|D
£09

A

Sulnpayos Sujuue|d

909
| uOI1e||RISU| ISBA 'R UNY 3ul

S09
[ uolle||eisu| 214193(3

A

09

3

109

¥09 i

juswAojdag/uone|jeisul y1omiaN

| 8ujuolsinodd Jusawudy



SHBUWOIsNy
ayepipues
A21348M0T
SuAinusp

(v)£ @4n3i4

M ALY UOETINdD l_

¥

4

. UGREARIY AIMDT ISR

Bunpayy

i ORRjeIsL DUADELY

i

wianshopdan o

215U TG

Fuuelg !
uons[dwos pomisn ,
Ysain 10} S1adie) ‘
BuissiAl BuIAJiTuap
{suopeso|aiepipued
afasa0 ydoaoe)
{s3ofy Ursalepipueln
jouoneassen) FBUIoISnD Juepsely
aujBug uoneaddy UOHBLLIDIUY 1064
BuivuE]djIomIaN ™ 2UBMYOS - 58jeS % srio0n
Bul | ey Siiveds od
S3ePIpUED
Apenbsic
/3500

oL
s
S

SIRIN

Sunaysewsld wouy speal




(9) 24n814

Fuuelg !
: UoNB WO WoMIBN
m YsoIN 10} 5398u8) :
: Buiissin Buikjiyuspy |
w0y | | : , proT T B
ayepipues : {suopeso|aiepipued : H
b_t.@sS 19fosa0 jdosse) : !
mm_ knuapt | | {s12g3 Ur'salEpIpUED i
= m jouoieIHissed) JBuloIsny Funpyey
........................................................................... A ! suBug vonenddy USRI : ;
i m ; g T oesemyos [T sep S I = Bt
' | Auigugvonezindo l_“ ' VIR 4 I0MITN 405 58|ES ; , ; & sl
; B ! B ] {29y : !
w L m " SelEPIpUED : w :
w : m Ajenbsic ” m
Pl UGREADTY DS IIS0LD T! A : /35000 :
, : Sunoneus-ag _
, Bunpayy I i
SunayJewald wolj spea
HORBRISU 5141083 _w
Cod T e S .

wianuho{dan UoneiRIsU] YoMy



@ Customer Selected as mesh wireless network node

twork node

selected as mesh wireless ne

mer not

O Custol

N

Internet
Package
(Speed range,
Pricing, etc.)

~ £ E
- O W
°'*£§ ~ 5 X
E:o chg [
v 835 OECIJ'UO"
228 2ccea g
= TR I =
y ZD.I_U zZ
8
B
= 0
8 E
53
Z
X
52 ¢
2t G
= c
CIJEU_,
Z o
—
.‘Eg
e
S o B
= -
o 3
o Q
Y
= @
w § .S
]
533
X £ g
=R -
o 5 £
b 8 o
—
~ O

Figure 8



Pa o

N

N
g e/
(o] \&\ "
(@) © ’
o (@)
O

Phase 1
o)
o)

Figure 9



Electronic Acknowledgement Receipt

EFS ID: 34548427
Application Number: 62778193
International Application Number:
Confirmation Number: 1077

Title of Invention:

METHODS FOR BUILDING WIRELESS MESH NETWORK

First Named Inventor/Applicant Name: Kevin Ross
Customer Number: 130085
Filer: Rory Patrick Shea
Filer Authorized By:
Attorney Docket Number: Naim-00018
Receipt Date: 11-DEC-2018
Filing Date:
Time Stamp: 19:03:22
Application Type: Provisional
Payment information:
Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $140

RAM confirmation Number

121218INTEFSW19035800

Deposit Account

506632

Authorized User

Rory Shea

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)




37 CFR 1.21 (Miscellaneous fees and charges)

File Listing:
Document . . File Size(Bytes Multi Pages
Document Description File Name ( y )V . . g
Number Message Digest | Part/.zip| (if appl.)
2032321
1 Provisional Cover Sheet (SB16) Naim-0001 8_P;<;vCoverSheet. no 3
p eb39846e0d16383ab1e089f39e21elacld4|
Warnings:
Information:
1255765
2 Application Data Sheet Naim-00018_ADS.pdf no 8
1fd88cd06b760c91480dda7a65aecd98368|
Ocado
Warnings:
Information:
885588
3 Power of Attomney Nalm—000187F;OfA7for7f|I|ng. o 3
p 4fd6a67fbbh76e42b7b07c0713c7a9d7c42b)
6ed44
Warnings:
Information:
172115
4 Naim-00018_Spec.pdf yes 25
a3e49189¢97fd7bd52d5dbd80798¢515ed9|
6cdal
Multipart Description/PDF files in .zip description
Document Description Start End
Abstract 25 25
Specification 1 24
Warnings:
Information:
989466
5 Drawings-only bIaFk and white line Naim-00018_Figs.pdf no 13
drawings i
837eel6cadct52c2a4230448b0d6059105(]
9edf
Warnings:

Information:




29662

6 Fee Worksheet (SB06) fee-info.pdf no 2

5a572c55f05629b8f9f6b107bd63c5d949bd
1a66

Warnings:

Information:

Total Files Size (in bytes); 5364917

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.




Doc Code: TR.PROV
Document Description: Provisional Cover Sheet (SB16)

PTO/SB/16 {02-18)

Approved for use through 11/30/2020. OMB 0651-0032

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

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number

Provisional Application for Patent Cover Sheet
This is a request for filing a PROVISIONAL APPLICATION FOR PATENT under 37 CFR 1.53(c)

Inventor(s)

Inventor 1

Given Name Middle Name Family Name City State Country j
Kevin Ross | ehi T us

Inventor 2

Given Name Middle Name Family Name City State Country j
I\/Iuhammad Ahsan Naim South Jordan T us

All Inventors Must Be Listed — Additional Inventor Information blocks may be Add

generated within this form by selecting the Add button.

Title of Invention IVIETHODS FOR BUILDING WIRELESS MESH NETWORK

Attorney Docket Number (if applicable) Naim-00018

Correspondence Address

Direct all correspondence to (select one):

(® The address corresponding to Customer Number (O Firm or Individual Name

Customer Number H 30085

The invention was made by an agency of the United States Government or under a contract with an agency of the United
States Government.

e No.

Yes, the invention was made by an agency of the United States Government. The U.S. Government agency name is:

Yes, the invention was under a contract with an agency of the United States Government. The name of the U.S.
Government agency and Government contract number are:

EFS - Web 1.0.2



Doc Code: TR.PROV

Document Description: Provisional Cover Sheet (SB16)
PTO/SB/16 {02-18)
Approved for use through 11/30/2020. OMB 0651-0032
U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number

Entity Status
Applicant asserts small entity status under 37 CFR 1.27 or applicant certifies micro entity status under 37 CFR 1.29

® Applicant asserts small entity status under 37 CFR 1.27

() Applicant certifies micro entity status under 37 CFR 1.29. Applicant must attach form PTO/SB/15A or B or equivalent.

() No
Warning

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card
numbers (other than a check or credit card authorization formm PTO-2038 submitted for payment purposes) is never required
by the USPTO to support a petition or an application. If this type of personal information is included in documents submitted
to the USPTO, petitioners/applicants should consider redacting such personal information from the documents befare
submitting them to USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public
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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
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of National Security review (35 U.S5.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.S.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 inspection 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 viclation of law or regulation.



PTO/AIA/14 (02-18)
Approved for use through 11/30/2020. OMB 0651-0032
U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | Naim-00018

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | METHODS FOR BUILDING WIRELESS MESH NETWORK

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 1.786.

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:

Remove
Inventor |1

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
| El Kevin Ross | El
Residence Information (Select One) e US Residency Non US Residency Active US Military Service

City | Jehi State/Province | UT Country of Residencé | S

Mailing Address of Inventor:

Address 1 186 N Red Maple Ct

Address 2

City | ehi State/Province | rJT

Postal Code | [p4043 Countryi ‘ |US

Inventor 2

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
| El lVIuhammad ll\hsan Naim | El
Residence Information (Select One) (@ US Residency Non US Residency Active US Military Service

City | Pouth Jordan State/Province | PUT Country of Residencd | S

Mailing Address of Inventor:

Address 1 P676 West Constance Way

Address 2

City South Jordan State/Province | rJT
Postal Code | [p409s Countryi ‘ |US

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

generated within this form by selecting the Add button. Add

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CGFR 1.33(a).
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Application Data Sheet 37 CFR 1.76

Attorney Docket Number

Naim-00018

Application Number

Title of Invention

METHODS FOR BUILDING WIRELESS MESH NETWORK

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

Customer Number

|130085

Email Address

PsB_docketing@cardinal—ip.com

| AddEmail | |Remove Email

Application Information:

Title of the Invention

ETHODS FOR BUILDING WIRELESS MESH NETWORK

Attorney Docket Number| [Naim-00018 Small Entity Status Claimed [X]
Application Type Provisional -
Subject Matter Utility -

Total Number of Drawing Sheets (if any)

13

Suggested Figure for Publication (if any)

Filing By Reference:

Only complete this section when filing an application by reference under 35 U.5.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 afiling 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 previously

filed application

Filing date (YYYY-MM-DD)

Intellectual Property Authority or Country -

Publication Information:

[] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Req uest Not to Publish. | hereby request that the attached application not be published under

35 W.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an applicaticon filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

Representative Information:

Representative information 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:

o Customer Number

US Patent Practitioner

O Limited Recognition (37 CFR 11.9)

Customer Number

130085
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Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | METHODS FOR BUILDING WIRELESS MESH NETWORK

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S5.C. 119(e), 120, 121, 365(c), or 386(c) or indicate

National Stage entry from a PCT application. Providing benefit claim 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” field blank.

Prior Application Status v Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

Additional Domestic Benefit/National Stage Data may be generated within this form Aad
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
conslitutes 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)I 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).

Remove

Application Number Countryi Filing Date (YYYY-MM-DD) Access Code (if applicable)

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

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

Title of Invention | METHODS FOR BUILDING WIRELESS MESH NETWORK

Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properly signhed 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 bath 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 (EPQ), 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 (WIPO), 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.

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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Application Number

Title of Invention | METHODS FOR BUILDING WIRELESS MESH NETWORK

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, perscn 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 Legal Representative under 35 U.S.C. 117 Jeint Inventor

Person to whom the inventor is obligated to assign. Person who shows sufficient proprietary interest

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

vI

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. ]

Prefix Given Name Middle Name Family Name Suffix

Mailing Address Information For Applicant:

4

Address 1

Address 2

City State/Province
Countr;) Postal Code
Phone Number Fax Number
Email Address

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

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.

EFS Web 2.2.13



PTO/AIAI14 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

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

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | Naim-00018

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | METHODS FOR BUILDING WIRELESS MESH NETWORK

Assignee 1

Complete this section if assignee information, including non-applicant assignee information, 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

Countryi Postal Code

Phone Number Fax Number

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

selecting the Add button.

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 whao 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.

Signature |/Rory P. Shea/ Date (YYYY-MM-DD)| [2018-12-11
First Name | Rory P. Last N\ame | Shea Registration Number | 60,529
Additional Signature may be generated within this form by selecting the Add button.
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Application Number
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This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet 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. $3-579) 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 sclicited 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 cn this form will be treated confidentially to the extent allowed under the Freedom of Infermation Act (5 U.5.C. 552) and the Privacy
Act (5U.S.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 records.

Arecord 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 tc opposing counsel in the course of settlement negotiations.

Arecord 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 1974, as amended, pursuant to 5 U.5.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 CooperationTreaty.

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(q)).

A record from this systemn 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 G5A as part of that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.5.C. 2604 and 2906. Such disclosure shall be made in accordance with the G5A 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 pubilic 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 systemn of records may be disclosed, as a routine use, to a Federal, State, or local law enfoercement agency, if the USPTO becomes
aware of a violaticn or potential viclation of law or regulation.
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