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UNIFIED GRAPHICAL USER INTERFACE
FOR DEVICES IN A WIRELESS NETWORK
Technical Field
{0001} The subject matter of the present disclosure relates generally to

management and control of wireless devices iy a wireless network.

Background

{8002} There has been a rapid rise n the use of wireless devices in wireless
networks, which has mereased traffic drastically, degraded the quality of service, and
reduced the coverage capabilities of many network devices {e.g., gateways, access points,

»OAR

gnized these issues and developed

3
B

and wireless extenders). The wireless industry reco
standards for routing protocols such as a multi-access point (MAP) or mesh protocol,
which allows wireless devices to communicate with each other using optimal paths for
relaving data in the wireless network. The MAP or mesh protocol defines the control
protocols and the data objects necessary to snable anboarding, provisioning, control, and

management of wireless devices in a wireless network,

{0003] A wireless network implementing the MAP or mesh protocol generally
includes the use of a MAP control device for the control and management of devices n
the wircless network {0 improve the quality of expenience (Qok) for users. Additionally,
there have been advances i the connecting, onboarding, and configoring of thess

wireless devices within a wireless network.

{0004] Accessing each of the network devices, however, may present users with
difficulty as each of these network devices possesses their own local network address for
a graphical user inferface (GUI} that users may use to obtain information and possibly

configure the network devices. Users, who may access these devices using web browsers
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running on chient devices, typically do not know the local network addresses for the

network devices and their respective GUIs. Typically, a user may address a access pomt
device having a network controller at a fix, well-known local network address, Effort is
typically reguired to discover the addresses of the remaining network devices as well as

their respective GUls.

{B005] Thus, it would be advantageous and an improvement over the relevant
technology to provide a unified graphical user interface {GUI) to access all of the network

devices in a wireless network from a single location on the wireless network.

Summary

{0006] An aspect of the present disclosure provides an access pomt device for a
unified graphical user interface (GUI) to access devices in a wireless network. The
wireless network Is configured to communicatively interconnect the access point device,
one or more extender access point devices, and one or more client devices. In this aspect
of the present disclosure, the access point device includes a network controller, & non-
fransitory memory storing a prograni, and a communication interface configured to
gstablish compuumication connections with one or more client devices and one or more

extender access point devices via the wireless network.

{0007} The network controller is configured to execute the program to receive &
request from a client device to access a network device, 1o retrieve a GUT address for one
or more extender access poutt devices, to complete the untfied GUT contamming all of the

GUT addresses, and to transmit the unified GUI to the client device.

{0008] An aspect of the present disclosure provides a method for providing a

unified GUI to access devices in a wireless network. The wireless network is configured
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to commmnicatively interconnect an access point device, one or more extender access
ponts, and one or more client devices, The method includes the network controller:
recetving a request from a client device 1o access a network device, retrieving a GUI
address for one or more extender access point devices, completing the anified GUI

containing all of the GUI addresses, and transmitting the unified GUT 1o the client device.

{B009] An aspect of the present disclosure provides a non-transitory computer-
readable recording medium i a access point device for providing a untfied GUI 10 access
devices in a wireless network—the wireless network configured to conmmunicatively
interconnect the access point device, one or more extender access point devices, and one
or more chent devices—the non-transitory computer-readable recording mediam storing
one or move programs which, when executed by a network controller of the access point

device, pevforms steps of the methods described above.

Brief Description of the Drawings

{0010} In the drawingg, like reference numbers generally indicate wdentical,
functionally similar, andfor structurally similar elemeuts.

{6011] Fig. 1 is a schematic diagram of a system according to an embodiment of
the present disclosure;

{8012} Fig. 2 18 a more detailed schemate diagram of an exemplary access point
device, chient device, and extender access point devices implemented m the system of Fig.
1 according to an embodiment of the present disclosure;

{8013} Fig. 3a llustrates an example wutied GUI provided by an access point
device in the system of Fig. 1 according to an embodiment of the present disclosure;

{0014} Fig. 3b illustrates an example wnitied GUI provided by an extender access

point device in the system of Fig. 1 according to an embodiment of the present disclosure;
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{0015] Fig. 4 illustrates a method and algorithm for providing & unified GUI to
access devices in a wireless network according to an embodiment of the present
disclosure; and

{00186} Fig. 3 iHustrates a method and algorithm for providing a unified GUl o
access devices in a wireless network according to an embodiment of the present

disclosure.

Detailed Description

{0017} The following detailed description is made with reference to the
accompanying drawings and 1s provided to assist in a comprehensive understanding of
various example embodiments of the present disclosure. The following description
includes various details to assist in that understanding, but these are to be regarded as
merely examples. Accordingly, those of ordinary skill in the art will recognize that
varions changes and modifications of the examples described herein can be made withount
departing from the spirit and scope of the present disclosure. In addition, descriptions of

well-known functions and constructions may be omitted for clarity and conciseness.

{0018] The terms and words used in the following description and clains are
merely used to enable a clear and consistent understanding of the present disclosure.
Accordingly, it should be apparent to those skilled in the art that the following deseription
of the present disclosure is provided tor ilhusirative purposes only, and not for the purpose

of Hmiting the present disclosure as defined by the appended claims and their equivalents.

{0019] Fig. 1 1s a schematic diagram of a system according fo an embodiment of
the present disclosure. As shown m Fig, 1, the mamn elements of the system mclude a
access point device 2 connecied to the Intemnet 6 via an Internet Service Provider (ISP} 1

and also connected to different wireless devices such as wireless extender access point
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devices 3 and client devices 4. The system shown in Fig. 1 includes wireless devices
{e.g., extender access point devices 3 and client devices 4) that may be connected in one
or more wireless networks {e.g., private, guest, ilControl, Internet of Things (loT) or
backhaa! network) within the system. Addiionally, there could be some overlap between
wireless devices (e.g., extender access peint devices 3 and client devices 4) in the
different networks. That is, one or more network devices could be located in more than
ong network. For example, the extender access point devices 3 could be located both ina
private network for providing content and mformation to a chent device 4 and also

included in a backhaul network or an iControl netwark.

[0020] Starting from the top of Fig. 1, the ISP | can be, for example, a sireaming
video provider or any computer for connecting the access point device 2 1o the Iternet 6,
The connection 14 between the Internet 6 and the ISP 1 and the connectton I3 between
the ISP 1 and the access pomt device 2 can be implemented, for example, psing a wide
area network {WAN), a virtual private network {VPN}, a metropolitan area networks
{MANS), a system area networks {(SANs), a DOCSIS network, a fiber optics network
{e.g.. FTTH (fiber 1o the home) or a FTTX (fiber to the x), or a hybrid fiber-coaxial
(HEC)), a digital subseriber line (IDSL), a publie switched data setwork (PSDN), a global

Telex network, or a 2G, 3G, 4G or 5G network.

{8021} The connection 13 can frther include as some portion thereof a
broadband mobile phone network connection, an optical network connection, or other
similar connections. For example, the connection 13 can also be ymplemented using a
fixed wireless connection that operates m accordance with, but is not limited to, a 3rd

Generation Partnership Project (3GPP), a Long Term Evolution (LTE} or a 3G protocols.
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{122] The access point device 2 can be, for example, a hardware electronic
device that mav be 3 combination modem and access point device that combines the
functions of a modem, an access point, and/or a router for providing content recetved
from the content provider 1 to network devices (e.g., extender access point devices 3 and
chient devices 4} in the systemy. It is also contemplated by the present disclosure that the
gecess point device 2 can mchude the function of, but 1s not Hmited to, an Internet
Protocol/Quadrature Amplitude Modulator (TP/AQAM) a set-top box (STB) or a smart
media device {SMD) that is capable of decoding audiofvideo content, and playing over-

the-top {OTT) or multiple system operator (MSQ} provided content.

{0023} The access point deviee 2 may possess a GUT 101 that 1s provided to client
devices 4 upon subpussion of a request. The GUI 101 may be accessed using a web
browser or a mobile application on the client devices 4 1o obtain one or more web pages
containing mformation regarding the access point device 2 and the wireless petwork
under its control. This information may include an SSID for the wireless network,
identities of all network extender access point devices that are part of the wireless
network, and the statas of these network devices. The web page may also include data
fields and page controls permitting a user of the client devices to login to the access point
device 2 in order to configure and modify the operation of the access point device 2 and
the wireless network. One example embodiment of a unified GUI 101 for a access pomt

device 2 is provided in additional detail in reference to Fig. 3a herem.

{0024} The GUI 101 of the access point device 2 also provides a hyperlink 101a-b
that provides a local web address to the client devices 4 to directly access a GUI web
page 102 available from each extender access point device 3 on the wireless network.

The users of the chient devices 4 may use the extender access point device GUI 102 to

6
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access, using the web browser or a mobile application on the client devices 4, one or more
web pages contatning information regarding the extender access point device 3 and the
wireless network ander its control. This information may include an SSID for the
wireless network, current settings of the extender access point device 3, and the status of
the extender access point device. The web page may also include data fields and page
controls penmitting & user of a client device to login to the extender access point device 3
i order to configure and modify the operation of the extender access point device 3 and
the wireless network. One example embodiment of a GUI 102 for an extender access

point device 3 is provided in additional detatl in reference to Fig. 3b herein,

{0025] The connection 9 between the access point device 2, the extender access
point devices 3, and client devices 4 can be implemented using a wireless connection in
accordance with any IEEE 802,11 Wi-F1 protocols, Bluetooth protocols, Bluetooth Low
Energy (BLE) protocols, or other short range protocols that operate 1 accordance with a
wireless technology standard for exchanging data over short distances using any hicensed
or unlicensed band such as the citizens broadband radio service (CBRS) band, 2.4 GHz
bands, 5 GHz bands, or 6 GHz bands. Additionally, the connection 9 can be implemented
using a wireless connection that operates in accordance with, but is not limited to, RF4CE
contemplated by the present disclosure that the connection 9 can include connections to a
media over coax (MoCA ) network. One or more of the connections 9 can also be a wired

Ethernet connection.

{0026 The wireless extender access point devices 3 can be, for example,
hardware electronic devices such as access points used to extend the wireless network by

receiving the signals transmitted by the access point device 2 and rebroadeasting the

-3
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signals to, for example, client devices 4, which may be out of range of the access point
device 2. The wireless extender access point devices 3 can also receive signals from the
chent devices 4 and rebroadcast the signals to the access point device 2, or other client

devices 4.

[6027] The connection 11 between the wireless extender access point devices 3
and the chient devices 4 are tmplemented through a wireless connection that operates i
accordance with any IEEE 802.11 Wi-Fi protocols, Bluetooth protocols, Blustooth Low
Energy (BLE) protocols, or other short range protocols that operate in accordance with a
wireless technology standard for exchanging data over short distances using any hicensed
or unlivensed band such as the CBRS hand, 2.4 GHz bands, § GHz bands or 6 GHz
bands. Additionally, the connection 11 can be implemented using a wireless connection
that operates m accordance with, but 1s sot limited to, RF4CE protocol, ZigBee protocol,
Z-Wave protocol, or IEEE 802,154 protocol. Also, one or more of the connections 11

can be a wired Ethernet connection:

{0028} The chent devices 4 can be, for example, hand-held computing devices,
personal computers, electronte tablets, smart phones, smart speakers, IoT devices,
iWControl devices, portable muste plavers with smart capabilities to connect to the Internet,
cellular networks, and other devices via Wi-Fi and Bluetooth, or other wireless hand-held
consumer electronic devices capable of executing and displaymg content recerved
through the access point device 2. Additionally, the client devices d canbe a TV, an
IPAQAM STB or an SMD that 1s capable of decoding audio/video content, and playing

OTT- or MSO-provided content received through the access point device 2,

{0029] The connection 10 between the access pomnt device 2 and the client device

4 is implemented through a wireless connection that operates in accordance with, but is
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not limited to, any IEEE 802.11 protocols. Additionatly, the connection 10 between the
access point device 2 and the client device 4 also can be implemented, for example,
through a WAN, LAN, VPN, MANSs, PANs, WLANs, SANs, DOCSIS network, fiber
optics network {e.g., FTTH, FTTX, or HFC), PSDN, global Telex network or 2G, 3G, 4G

or 5G network.

{8030] The connection 10 also can be implemented using a wireless connection in
accordance with Bluetooth protocols, Bluetooth Low Energy (BLE) protecols, or other
short range protocols that operate 1n accordance with a wireless technology standard for
exchanging data over short distances using any licensed or unlicensed band such as the
CBRS band, 2.4 GHz bands, 5 GHz hands, or 6 GHz bands. One or more of the

connections 10 can also be a wired Ethernet connection.

{8031} A detaled description of the exemplary internal components of the access
point device 2, the wireless extender access point devices 3, and the chient devices 4
shown in Fig. 1 will be provided in the discussion of Fig 2. However, in general, @t is
contemplated by the present disclosure that the access point device 2, the wireless
extender access peint devices 3, and the client devices 4 melude electronic components or
electronic computing devices operable to recetve, transmit, process, store, and/or manage
data and information associated with the system, which encompasses any suitable
processing device adapted to perform computing tasks consistent with the execution of
computer-readable instroctions stored in & memory or a computer-readable recording

medium.

{0032} Fusther, any, all, or some of the computing components in the access poing
device 2, the wiveless extender access point devices 3, and the client devices 4 may be

adapied to execute any operating system, including Linux, UNIX, Windows, MacOS,
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DOS, and ChromOS as well as virtual machines adapted to virtualize execution of a
particular operating system, including custonuzed and proprietary operating systems. The
access pomt device 2, the wireless extender access point devices 3, and the client devices
4 are fiwther equipped with components to facilitate communication with other computing
devices over the one or more network connections to local and wide area networks,
wireless and wired networks, public and private networks, and any other communication

network enabling communication in the system.

{0033} 1t should be noted that while the embodiments discussed herein are
divected to an access point device, the access point device may also include functionahty
of a both a modem and a router and may thus be considered a gateway device. The
present invention 1s not intended to Limit a type of access point devices considered to be
part of the mvention because of the use of these embodiments to describe the mvention,
The present invention should only be timited by limitations recited within the attached

clatms.

{0034} Fig. 2 is a more detailed schematic diagram of an exemplary access point
device 2, an exemplary wireless extender access point device 3, and an exemplary client
device 4 implemented in the system of Fig. 1 according to an embodiment of the present
disclosure. Although Fig. 2 only shows one wireless extender access point device 3 and
one chient device 4, the wireless extender aceess point device 3 and the client device 4
shown in the figure are meant o be representative of the other wirelgss extender access
point devices 3 and chent devices 4 shown in Fig. 1. Similarly, the connections 9 between
the access point device 2, the wireless extender access pomnt device 3, and the chient
device 4 shown in Fig. 2 are meant to be exemplary connections and are not meant to

indicate all possible connections between the access point devices 2, wireless extender



WO 2022/040976 PCT/CN2020/111354

access pomt devices 3, and client devices. Addittonally, # is contemplated by the present
disclosure that the number of access point devices 2, wireless extender access potnt
devices 3, and chient devices 4 1s not hmited 1o the number of access point devices 2,

wireless extender access point devices 3, and client devices 4 shown in Figs. 1 and 2.

{0035] Now referring to Fig. 2 {e.g., from left to right), the client device 4 can, for
example, be a computer, portable device, electronic tablet, e-reader, PDA, smart phone,
smart speaker, loT device, iControf device, portable music player with smart capabilities
o connect to the Internet, cellular networks, and other devices via Wi-Fi and Bloetooth,
or other wireless hand-held consumer electronic devices capable of executing and
displaying the content recetved through the access point device 2. Additionally, the client
device 4 can be a TV, an IP/QAM STB, or an SMD that 1s capable of decoding
audio/video content, and playing OTT-~ or MSO-provided content received through the

access pomt device 2.

{0036] As shown in Fig. 2, the chient device 4 includes a power supply 28, user
interface 29, network interface 30, memory 31, and controller 33. The power supply 28
provides power to the internal components of the client device 4 through the internal bus
34. The power supply 28 can be a self~contained power source such as a battery pack with
an interface powered through an electrical charger connected 1o an ontlet {e.g., either
directly or by way of another device). The power supply 2R also can include a
rechargeable battery that can be detached to allow for replacement such as nickel-

cadmium (Ni(Cd), nickel metal hydride (NIMH), ithtom-ion (Li-on), or lithium polymer

{Li~pol) batteries,

{0037} The uvser mrerface 29 mcludes, but is not limited to, push buttonsg, a

kevboard, a keypad, a hiquid crystal display {(LCD), a cathode ray tube (CRT), a thin film

i
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transistor {TFT), a Bght-emitting diode (LED), a high definition (HD) or other stmilar
display device including a display device having touch screen capabilities so as to allow
interaction between a user and the client device 4. The network interface 30 can include,
but 15 not limited to, varous network cards, interfaces, and arcwtry implemented in
software and/or hardware to enable comnnications with the access point device 2 and
the wireless extender access point device 3 using the wireless protocols m accordance

with connection 9 {e.g., as described with reference to Fig. 11

{0038] The memory 31 includes a single memory or one Or mMoere MEMories or
memory locations that include, but are not himited to, 4 random access memory {RAM),
dynamic random aceess memory (DRAM), memory baffer, hard drive, database, eragable
programmable read only memory (EPROM), electrically erasable programmable read
only memory (EEPROM), read only memory (ROM), {lash memory, logic blocks of'a
field programmable gate arvay (FPGA), hard disk or any other various layers of memory
hierarchy. The memory 31 can be used to store any type of instructions, software or
alporithms for controlling the general function and operations of the client device 4 in
accordance with the embodiments described in the present disclosure {(e.¢., including

optimized onboarding according to the enmthodinments of the present disclosure).

{8039} The controller 33 couptrols the general operations of the client device 4 and
inclndes, but is not mited to, a central processing unit {TPU), bardware microprocessor,
hardware processor, multi-core processor, single-core processor, field programmable gate
array (FPGA), microcontrolier, application specific integrated circuit {ASIC), digital
signal processor (DSP) or other similar processing device capable of executing any type
of 1structions, algorithms or software for controlling the operation and functions of the

chent device 4 in accordance with the embodiments described i the present disclosure.



WO 2022/040976 PCT/CN2020/111354

Communications between the components {e.g., 28-31 and 33) of the chient device 4 may

be established using an internal bus 34.

{0040] The wireless extender access point device 3 can be, for exanple, a
hardware electronic device such as an access point used to extend a wireless network by
recetving the signals transmitted by the access pownt device 2 and rebroadeasting the
signals to client devices 4, which may be out of range of the access point device 2. The
wireless extender access point device 3 can also receive signals from the client devices 4

and rebroadceast the signals 1o the access point device 2, mobile device 5 or other client

devices 4.

10041} As shown in Fig. 2, the wireless extender access pomt device 3 melades o
user interface 46, power supply 47, network interface 48, memory 49, and controller 51.
The user interface 46 can include, but is not limited to, push buttons, a kevboard, a
kevpad, an LCD, a TFT, an LED, an HD or other similar display device including a
display device having touch screen capabilities to allow interaction between g user and
the wireless extender access point device 3. The power supply 47 provides power to the
internal components of the wireless extender access point device 3 through the internal
bus 53. The power supply 47 can mclude a self-contained power source such as a battery
pack with an interface powered throagh an electrical charger connected 1o an outlet fe.g.,
etther directly or by way of another device}. The power supply 47 also can inclnde a
rechargeable battery that can be detached to allow for replacement such as a NiCd, NiMH,

Liwton, or a Li~pol batteries.

{80042} The network interface 48 can include various network cards, interfaces,
and circoitry implemented in software and/or hardware (o enable communications with

the client device 4 and the access point device 2 using the wirgless protocols in

i3
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accordance with connection 9 {.g., as described with reference to Fig. 1). The memory
49 can include a single memory or one or more memories or memory locations that
include, but are not hmited to, a RAM, DRAM, a memory buffer, a hard drive, a
database, an EPROM, an EEPROM, a ROM, a flash memory, logic blocks of an FPGA,

hard disk or any other various layers of memory hierarchy.

{8043] The memory 49 can be used o store any type of instroctions, software, oy
algorithm including software 50 associated for controlling the general functions and
operations of the wireless extender access point device 3 in accordance with the
embodiments described in the present disclosure (e.g., mchuding optinized onboarding

according to the embodiments of the present disclosure}.

{0044} The controller 51 controls the general operations of the wireless extender
access point device 3 and can include, but is not limited to, a CPU, a hardware
microprocessot, a hardware processor, & multi-core processor, a single core processor, an
FPGA, a microcontroller, an ASIC, a DSP, or other similar processing device capable of
executing any type of instructions, algorithms, or software for controlling the operation
and functions of the wireless extender access point device 3 in accordance with the
embodiments described in the present disclosure. General conumunication between the
components (e.g., 46-49 and 51} of the wireless extender access point device 3 may be

established using the internal bos 53,

{0043] The access point device 2, for example, can be a hardware electronic
device that can combine the functions of a modem, an access point, and/or a router for
providing content received from a content provider 1 to network devices {e.g., wireless
extender access pomt devices 3, client devices 4, and mobile device §) i the systemy. It

also is contemplated by the present disclosure that the access point device 2 can include

i4
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the function of, but i3 not limited to, an JP/AQAM STB or SMID that is capable of decoding

audiofvideo content, and playing OTT- or MSO-provided content.

{0046] As shown in Fig. 2, the access point device 2 includes a user mterface 20,
network interface 21, a power supply 22, a WAN interface 23, a memory 24, and a
network controller 26. The user interface 20 can include, but is not limited to, push
buttons, a keyboard, a keypad, an LCD, a CRT, a TFT, an LED, an HD or other similar
display device including a display device having touch screen capabilities so as to allow
interaction between a user and the access point device 2. The network interface 21 may
include various network cards, and circuitry tmplemented in software andf/or hardware to
enable comnmeications with the wireless extender access point device 3 and client
devices 4 using the wiveless protocols in accordance with connection 9 {e.g., as desenbed
with reference {o Fig. 1). Additionally, the various network cards, interfaces, and cireuitry
of the network interface 21 enable communications with the mobile device using the
wireless protocols in accordance with connection 10 (e.g., as deseribed with reference o

Fig. 1}

{0047} The power supply 22 provides power 1o the mternal components of the
aceess point device 2 through the internal bus 27, The power supply 22 can be a self-
contained power source such as a battery pack with an interface powered through an
alectrical charger connected to an outlet (e g, either directly or by way of another device).
The power supply 22 also can include a rechargeable battery that can be detached to allow
for replacement such as a NiCd, a NiMH, a Li-ton, or a Li-pol battery. The WAN
interface 23 may include varions network cards and circustry implemented in software

and/or hardware to enable communications between the access point device 2 and the ISP
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1 using the wireless protocols in accordance with connection 13 (e.g., as described with

reference to Fig, 1},

{0048] The memory 24 includes a single memory or one of more MSIMOLIES OF

memory locations that include, but are not imited to, a RAM, a DRAM, a memory buffer,

of a FPGA, hard disk or any other varions lavers of memory hierarchy. The memory 24
can be used to store any type of instructions, software, or algorithm including software 25
for controtling the general functions and operations of the access point device 2 and
performing management functions related to the other devices (wireless extender access
point devices 3 and chient devices 4} in the network in accordance with the embodiments
described in the present disclosure {e.g., mcluding optimized onboarding of a device

according to the embodiments of the present disclosure).

{0049] The network controller 26 controls the general operations of the access
point device 2 as well as performs management functions related to the other devices
{wireless extender access point devices 3 and client devices 4) in the network. The
network controller can include, but is not inuted to, a CPU, a hardware microprocessor, a

hardware processor, a mulii-core processor, a single core processor, a FPGA, a

mcrocontrolier, an ASIC, a DSP or other sinular processing device capable of executing
any type of instructions, algorithms or software for controiling the operation and

functions of the access point device 2 accordance with the embodiments described in
the present disclosure. Communications between the components (e.g., 20-22, 24, and 26)

of the access pomt device 2 may be established using an internal bus 27.

{0030} Fig. 3a tllustrates an example wmfted GUT provided by a access pomt

device in the system of Fig. 1 according to an embodiment of the present disclosure. As

16
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noted above, the GUT 101 of the access point device 2 presents a user of a client device 4
one oy more web pages that provide useful information regarding the access point device,
This information may include in part, an IP address for the access point 301, an SSID for
the wireless network 302, a device name 303, a device location 304, and wireless
network-related information 303 as desired. The access point device 2 GUI 101 also
includes control buttons t log into the access point device 308 and to cancel and
disconnect 309 the client device 4 from the access point GUT 101, Of cowrse, other
network status data and user controls may be provided as part of the access point GUI 101
that also may be presented using a plurality of separate web pages as needed to display all

of the information and controls made avaitable 1o the user of the client device 4.

{0051} The access point device 2 GUY 101 also includes one or more hyperlinks
306-307 that provide a direct link to a local web address to access the extender access
pomt device 3 GUT for each extender access pomt device currently present on the wireless
astwork. These hyperlinks 306-307 are dynamically created and mcluded m the access
point GUI 101 for each extender device currently active on the wireless network, When
an extender access point device 3 is added or removed, the access point device 2 will add
or remove a hyperlink for the extender access point device 3 as appropriate. An example
embodiment of the extender access point device GUT 102 1s disclosed in reference to Fig.

b.

Tad

{00521 Fig. 3b iHustrates an example vnified GUI provided by an extender access
point device in the system of Fig. 1 according 1o an embodiment of the present disclosure.
As noted above, the GUT 102 of the extender access point device 3 presents the user of a
client device 4 one or more web pages that provide useful information regarding the

access pomt device. This information may include m part, an 1P address for the access
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poiat 311, the SSID for the wireless network 302, a device name 312, a device location

313, and wireless network-related mformation 314-315 as desired.

{0053] The extender access point device 3 GUT 102 also mncludes control buttons
to log into the access point device 317 and to cancel and disconnect 318 the client device
4 from the access point GUI 101, Of course, other network status data and user controls
may be provided as part of the access point GUI 101 that may also be presented using a
plurality of separate web pages as needed to display ali of the information and controls

made available to the user of the client device 4.

{8054] Fig 4 illustrates a method and algorithm for providing a unified GUl to
access deviees i a wireless network according to an embodiment of the present
disclosore. In Fig. 4, 1t 1s asswmed that the new client device (e g, chent device 4), the
access point device 2, the Wi-Fi extender access pomt 1 {e.g., wireless extender access
point 3), and Wi-Fi extender access point 2 {wireless extender access point 3} include
thetr respective software 25, 32, 50 stored in their respective memories 24, 31, 49, which,
when executed by their respective controllers 26, 33, 31, perform the functions and
operations i accordance with the embodiments described in the present discloswre {e.g.,
ncluding optimized onboarding of a device according to the ewbodiments of the present

disclosure).

{0055] Although Fig. 4 shows one access point device 2, one client device 4 (e.g.,
new chent device), and two wireless extender access point devices 3 (e.g., Wi-Fi extender
access point 1 and Wi-Fi extender access point 2}, it 13 contemplated by the present

disclosure that the method and algorithm can be applied to any nunber of access point

devices 2, client devices 4, and wireless extender access point devices 3 for providing



WO 2022/040976 PCT/CN2020/111354

optimized onboarding of devices to any number of wireless networks i the system of

Fig. 1.

{0056] In step 401, the chient device 4 sends a request for access to the access
point device 2 to recetve a copy of the access point GUT 101 of Fig. 3a. The chient device
4 sends this request from a web browser or mobile application to a known local web
address associated with the access point device 2. The access point device 2 provides this

mitial GUI 101 to all devices accessing this particular jocal web address,

{B057] The access point device 2 dynamically creates the access point GUT 101 to
include all of the hyperlinks 306-307 for active extender access point devices as shown in
Fig. 3a. The access point device 2 retrieves the extender access point local web GQUI
addresses for each active device in step 402 and adds these local web addresses to the
access point GUT 101 to complete a unified GUI in step 403. The access point 2 typically
maintains a table of active devices present on the wireless network at all times. An entry
for each extender access point device 3 present on the wireless network may include its IP
address. Using the IP addresses, the access point 2 may construct the extender access
point GUT 102 addresses as the extender access point GUI 102 typically s located ata
well-known address at the 1P address of the extender access point device 3. The access
point device 2 repeats this address construction for each extender access point device 3

currently on the wireless netwaork.

[0038] In alternate embodiments, the access point device 2 may obtain the
extender access point device 3 GUI 102 address from the extender access point device 3
and store the address into an entry for the extender access point device in the {able of
active devices. In this embodiment, the access point device 2 does not need to construct

the GUI address as it will be known in the table entry. The access point device 2 tvpically
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obtains the GUT address from the extender access point device 3 at the time the extender
access point device 3 connects to the wireless network. Of course, the access point
device 2 and the extender access point devices 3 may pertodically retransmit this data to
ensure data in the iable of active devices remain accurate. When the access point device 2
receives a disconnect message from the extender access point device 3, all of the entries
asseciated with the particular extender access point device 3 may be purged from the
table of active devices. When a access point 2 determines that an extender access point
device 3 has unexpectedly become mactive, the eniries associated with that particular

extender access point device 3 alse may be purged from the table of sctive devices.

{00389 In another aliernate embodiment, the access point device 2 may request the
extender access point GUT 102 address from each extender access point device 3 active
ont the wireless network each time a client device sends a request for the access pomt GUI
101, In dus particular embodiment, the access point device 2 may verify that the
particular extender access point device 3 is still active on the wireless network and has
not changed its extender access point GUI 102 address. Other vaniants of these
embodiments may be nsed such as periodically checking for the statns and the GUI
addresses of extender access point devices when a current entry in the table of active

devices is older than a predetermined time value.

{0060] Once the access point device 2 has completed the addition of the
hyperlinks to the extender access point GUI 102 addresses to the unified access pomnt GUI
101, the access point device 2 sends the unified access pomat GUI 101 to the chient device
4 m step 404, Using the hyperlinks i the unitied access point GUY 101, users ot the
client devices 4 may send a request directly to a particular extender access point device 3

in step 403, In the example of Fig. 4, the client device 4 sends a request for the extender
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access pomt GUT 102 divectly to extender access point device 2. Of course, the user may
use the appropriate hypertink to send a similar request to extender access pomt device | if

desired.

{8061} The extender access point device 3 oblains its extender access point GUI
102 from its internal memory, populates any data valoes needed into the extender access
pomt GUT 102 and returns the extender access point GUI to the chent device in step 407,
The user of the chient device 4 may immediately view the nttiallv-provided data in the
extender access point GUI 102, The user also may log into the extender access point
device if authorized to define any destred updates 1o settings of the extender access point
device 3. Loggimg into the extender acvess point device, viewing additional data related
to the extender access point device 3, and defining updates to settings of the extender
access point device 3 may occur i step 408, While Fig. 4 illastrates this step as a single
operation, the step may reguire additional exchanges of data between the client device 4
and the extender access point device 3 (not shown) that are not necessary for the

operation of the present invention.

{0062] Once the user of the client device 4 has defined changes to the extender
aceess point device 3, the client device 4 1 step 409 transmits one or more configuration
contmands to the extender access pomnt device 3. The extender access point device 3

implements the commanded changes o its setimgs m step 410 as instructed.

{0063 As noted above, although the communication using the hyperlinks was
attempted on the Wi-Fi extender access point 2, a sinnlar set of conmumnands sent to the Wi-
Fi extender access point 1 would follow a similar sequence of operations, The client

device 4 may wtilize the above process fo communicate with any number of extender
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access point devices 3 present on the wireless network, and thas have a hyperlink

included by the access point device within the unified access point GUL 101,

{0064} Fig. 5 illustrates a method and algorithm for providing a unified GUI to
access devices in 3 wireless network according to an embodiment of the present
disclosure. The exemplary methed and algorithm of Fig. 5 slosteate the action taken by
the access point device 2 when a user requests a client device 4 to connect with the access

point device 2.

{0865] In Fig. §, it is assumed that the client devices 4, the access point device 2,
and each of the wireless extender access point devices 3 include their respective software
25, 32, S0 stored in their respective memories 24, 31, 49, which when executed by their
respective controflers 26, 33, 31 perform the functions and operations in accordance with

the embodiments described in the present disclosure {e.g

o

mciuding optimized

onboarding of a device according to the embodiments of the present disclosure).

{0066 In step 311, the process begins 501 when the access point device 2
recerves 8 request from a chient device 4 1o provide its access point GUI 101 allowing the
client device 4 access to data related to the access point device 2 and 1ts associated
wireless network. The access point device 2 begins with a base definition of its access
point GUI 101 that may be retrieved from its internal memory and populated with its data

as disclosed ahove in reference to Fig. 3a.

{0067} The access point device 2, m step 512, retrieves an extender access pomt
GUT address 102 associated with an extender access point device currently active on the
wireless network so that the access point device 2 may add this address to a wmified access

point GUI 101, Test step 514 determines whether or not the access point device 2 has

a2

FAON
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processed all of the extender access pomt devices 3 currently present on the wireless
network and, if not, the process returns to step 512 to process the next extender access
point device 3. When all of the extender access point devices have been processed, test
step 514 passes the process to step 5135 so that the access point device 2 may complete the

unified access point GUT 101,

{0068] The access point device 2 transmits the unified access point GUI 101 fo
the client device 4 that sent the initial request in step 511, The client device 4 may then
use the extender access point GUI addresses included as hyperlinks in the unified access
point GUT 101 to directly contact a particular extender access point device 3 in step 517

hefore the process ends 502

{0069] The present disclosure may be implemented as any combination of an
apparatus, a system, an mtegrated circuit, and a computer program on a non-transitory
computer-readable recording mediwm, The one or more processors may be mnplemented
as an integrated circuit (IC), an apphcation specific integrated circoit (ASIC) oras a
lavge-scale integrated civeuit (L8I), system L3I, super L8], or ultra LS component that

perform a part or all of the functions described in the present disclosure.

{0070} The present disclosure includes the use of software, applications, computer
programs or algorithms. The software, applications, computer programs or algorithms can
be stored on a non-transitory computer-readable medium for causing a computer, such as
the one or more processors, to execute the steps desernibed n Figs 3 and 4. For example,
the one or more memories stores software or algorithms with executable instructions and
the one or more processors executes a set of instructions for associated software or

algorithums to provide moutoring and mnstallation enbancements in any number of
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wireless networks in accordance with the embodiments deseribed in the present

disclosure.

{00711 The software and computer programs, which also can be referved to as
programs, software applications, applications, components or code, include machine
instructions for a programmable processor, and can be implemented in a hugh-level
procedural fanguage, an object-oriented programmmg language, a functional
programming language, a logical progranuning language, or an assembly language or
machine language., The term computer-readable recording medium refers to any
computer program product, apparatus or device, such as @ magnetic disk, optical disk,
solid-state storage device, memory or programmable logic device (PLD), used to provide
machine mstructions or data to a programmable data processor, meluding a computer-
readable recording medivm that receives machine instructions as a computer-readable

stgnal.

{0072} By way of example, a computer-readable medium can comprise DRAM,
RAM, ROM, EEPROM, CD-ROM or other optical disk storage, magnetic disk storage or
other magnetic storage devices, or any other medium that can be used to carry or store
desired computer-readable program code m the form of mstructions or data structures and
that can be accessed by a general-purpose or gpecial-purpose computer, or a general-
purpose or special-purpose processor. Dhsk or dise, as used beremny, include compact dise
{CD), laser disc, optical dise, digital versatile disc (DVD), floppy disk and Blu-ray disc
where disks usually reproduce data magnetically, while discs reproduce data optically
with lasers. Combinations of the above also are included within the scope of computer~

readable media.
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{0173} Use of'the phrases “capable of” “capable to,” “operable t0,” or
“ronfigured to” in one or more embodiments, refers to some apparatus, logic, hardware,
and/or element designed 1o such a way to enable use of the apparatus, logic, hardware,
and/or element in a specified manner. The subject matter of the present disclosure i3
provided as examples of apparatus, systems, methods, and programs for pecforning the
features described in the present disclosure, However, further features or variations are
contemplated 1w addition to the features described above. It s contemplated that the
mplementation of the components and functions of the present disclosure can be done

with any newly arising technology that may replace any of the above implemented

technologies.

{0074} Additionally, the above description provides examples, and 15 not Hmiting
of the scope, apphicability, or configuration set forth in the claims. Changes may be made
in the function and arrangement of elements discussed without departing from the spirit
and scope of the disclosure. Various embodiments may omit, substitute or add varions
procedures or components 8s appropriate. For instance, features described with respect to

certain embodiments may be combined 1 other embodiments.
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We claim:
1. An acecess point device for use with an extender access point device, and a chient
device, the access point device comprising:

a memory having instructions stored thereon; and

8 a processor configured to execute the instructions on the memory to cause the
geoess pomt device to perforn operations comprising:
receiving a configuration request from the chient device;
retrieving, based on the configuration request, a GUY address of the extender
access point device;

10 adding the GUI address to a unified network GUI as a hypertink, the unified
network GU being a GUI for the access point device and the extender access point
device; and

transmitting the unified network GUI to the chient device,
is 2 The access point device according to claim 1, wherein the unified network GUI is

a web page accessible from a web browser on the client device.

3. The access point device according to clatm 1, wheremn the retrieving of a GUI
address comprises refrieving the GUI address from a table of active network devices

20 within the access point device.

4. The access point device according to claim 1, whersin the retrieving of a GUI
address comprises retrieving a local 1P address of the extender access point device and

creating the GUT address using the local 1P address.

[
)
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5. The access pomt device according to claim 1, wherein the retrieving of a GUI

address comprises requesting the GUI address from the extender access point device.

6. The access point device according to claim 1, wherein the operations further
5 comprise sending the GUI of the extender access point device to the client device in

response o an activation of the hyperlink,

7. The access point device according fo claim 6, wherein the anified GUI provides:
status mformation associated with a current pperating state of the access point
10 device;and
input controls to log into and change the configuration of the access point device

and a corresponding wireless network of the access point.

8. A method for use with a first access point device, an extender access point device,
15 and aclient device, the method comprising:
receiving, with the first access point device, a configuration request from the
client device;
retrieving, by the first access point device based on the configuration request, a
GUT address of the extender access point device;
20 adding the GUI address to a unified network GUI as a hyperhink, the unified

network GUI being a GUT for the first access point device and the extender access point
device; and

transmiiting the unified network GUI to the client device.
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9. The method according to claim 8, wherein the unified network GUT is a web page

accessible from a web browser on the client device.

16, The method according to claim R, wherein the vetrieving of a GUT address
comprises retrieving the GUI address from a table of active network devices within the

first access point device.

11, The method according to claim 8, wherein the retrieving of a GUI address
comprises retrieving a local 1P address for the extender access point device and creating

the GUT address using the local 1P address.

12.  The method according fo claim 8, whersin the retrieving of a GLI address

comprises requesting the GUI address from the extender access point device.

13, The method according to clanm &, further comprising sending, by the first access
point device, the GUI of the extender access point device to the chient device in response

to an activation of the hyperlink.

14. A non-transitory computer-readable recording medium, use with a first access
point device, an extender access point device, and & client device, wherein the first access
point device includes @ processor, the non-transiory computer-readable medivm having
stored thereon instructions, which when executed by the processor cavses the first access
point device o perform operations comprising:

receiving a configuration request from the chient device;
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retrigving, based on the configrwation request, a GUT address of the extender
access point device;
adding the GUI address to a vmfied network GUI as a hyperlink, the unified
network GUT being a GUI for the first access point device and the extender access point
5 device: and

transnitting the ynified network GUT to the client device

15, The compuier-readable recording medium according to claim 14, wherein the

unitied network GUI s a web page accessible from a web browser on the chent device.

1¢
16, The computer-readable recording medivm according to claim 14, wherein the
retrieving of a GUI address comprises retrieving the GUT address from a table of active
network devices within the first access point device.

15 17 The computer-readable recording mediom according to claim 14, wherem the

retrieving of a GUI address comprises retrieving a local IP address for the extender access

point device and creating the GUI address using the local 1P address,

18 The computer-readable recording medium according to claim 14, wherein the
20 retrieving of a GUI address comprises requesting the GUT address from the extender

aceess point device.

19, The computer-readable recording medinm according to claim 15, wherein the

operations further comprise sending the GUY of the extender access point device to the

[
)

chient device in response to an activation of the hyperlink.



WO 2022/040976 PCT/CN2020/111354

20, The computer-readable recording medium according to claim 15, wherein the GUI
of the extender access point device provides:

statas information associated with a current operating state of the extender access
point device; and

it controls to log to and change the configuration of the second access pant

devige.
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