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(57) Abstract: A home network controller (HNC) device includes a memory and a processor configured to execute instructions stored
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information signal from the APD, wherein the client information signal relates to the client device and includes client disassociation
data and client identification data; instruct the APD to communicate with the client device over a second channel; and transmit a channel
information signal to the client device via the external network, wherein the channel information signal includes channel identification
data identifying the second channel. The client disassociation data indicates that the client device has disassociated from the APD. The
client identification data enables the processor to transmit the channel information signal to the client device via the external network.
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CLOUD BASED PROPMPT WIRELESS CONNECTION METHOD

BACKGROUND
[001] Embodiments of the present disclosure generally relate to re-associating a chient

device with an access point device within a wircless network

8002} Aspects of the present disclosure are draws o a home setwork controlier (HNC})
device for use with an access point device (APD) and a wireless chient device over a wireless
focal area network that is configured to commumicate with an external network, The APD i
configured to conununicate with the external network over a first channel withun the wireless
local arca network and over a sccond channel within the wireless local area network, The
APD s addinonally configured to transomt a client information signal via the wireless local
arca network. The HNC device includes a memory and a processor configiwed to execuic
mstructions stored on the memory o cause the HNC device to: instruct the APD 10
compnunicate with the client devies over a first channel; reeeive a client information signad
from the APD, wheremn the cliont information signal relates to the wiveless chent device and
includes client disassociation data and cliomt identification data; instract the APD 1o
communicate with the client device over the second channel; and transmit a chamnel
information signal to the wireless client device via the external network, wherein the channel
mformation signal includes channel identification data identi fying the second channel, The
chient disassociation data indicates that the wueless chient device has disassociated from the
APD. The chent dentification data enables the processor to transmit the channel information

stgnal to the wircless client device via the external network.

{8683} In some embodiments the processor is further configured to cause the HNC to
trangmit the chanoe] information signal as one of the group consisting of an emal, atext, and

combinations thereof,

{8004} In some emboduments, the memory and the processor are disposed within a gateway

device.

[8005] In some embodunents, the memory and the processor are disposed within a second
APD,
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{6006 Another aspect of the present diselosure is drawn to a methed of operating a HNC
device for useowith an APD and a wircless client deviee over g wiveless looal arca nerwink
that is configured to conumunicate with an external network. The APD is configured to
compuunicate with the external network over a first channel within the wireless focal area
network and over a second channct within the wircless local area network. The APD 1s
configured to transnut a chent information signal via the wireless local srea network. The
micthod includes: mstructing, via a processor that i3 configured o execote nstructions stored
ona meowry, the APD to communicate with the extornal network over the first channel;
receiving, via the processor and from the APD, the client infornation signal relating to the
wireless chent device and including client disassociation data and client identification data;
instructing, via the processor, the APD to communicate with the oxicrnal network over the
secomd channel; and transmitting, via the processor, a channel information signal to the
wireless client device vig the external network, the channel information signal including
channel identification data identifying the second channel. The client disassociation data
indicates that the wircless cliont device has disassociated with the APD and the chent
wdentification data enables the processor to transmit the channel mformation signal to the

wireless chient device via the external network,

{66671 In some embodinents the transmitting the channel informaton signal to the wiveless
client device inclodes transnutting the channel information signal as one of the groap

comsisting of an croail, a text and combinations thereof.

18008} Another aspect of the present disclosore 1s drawn to 3 non-transitory computer-
readable media baving computer-readable mstructions stored thereon, The computer-
readable instructions are capable of being read by a HNC deviee for use with an APD and a
wireless client device over g wircless local area network and being configured to
communicate with an external network. The APD i« configured to communicate with the
external network over a fivst channe! within the wireless local area network snd over a
second channel within the {ocal avea network. The APD is addivionally configured ©
transmit a client information signal via the wireless local area network. The computer-
readable mstructions can instruct the HNC device o perform a method including: instructing,
via a processor that is configured to excoute mstructions stored on a memaovy, the APD to

commugicate with the external network over the first channel; recetving, via the processor, 3
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client lnformation signal froan the APD, the chient information signal relating to the wircless
client device and including client disassociation data and client identification data:
nstructing, via the processor, the APD to communicate with the external network over the
second channel; and transmutting, vig the processor, a channel nformation signal to the
wircless client device via the external network, the channel mformation signal including
channel identification dats identifying the second chasnel. The chient disassociation data
idicates that the wireless client device hag disassociated from the APD, and the ¢hient
identification data enables the processor to ransmit the channel information signad to the

wirgless client device via the extemal network.

[6689] In some enbodiments the computer-readable instructions are capable of mstructing
the HNC device to perform the method wherein the ransnmtting the chansel information
signal to the wireless chient device inchades transmitting the chamnel information signal as

one of the group consisting of an cimail, a text and combinations thereof.

BRIEF SUMMARY OF THE DRAWINGS
{0018} The accompanying drawings, which are incorporated in and form a part of the
specification, illustrate example embodiments and, together with the desceription, explam the

principles of the present discloswe. In the drawings:

feai1] FiG. 1A flusteates a system for wireless cornmunication, at time )
{8012} FIG. 1B ilhustrates the system of FIG. 1A at time £

[0013] FIG. 1C Hiustrates the system of FIG. 1A at time 22

[604] FIG. 2 lustrates an example algonthm to be executed by a processor for re-

associating a chent deviee 1 accordance with aspeets of the discloswre;

[B0158] FIG. JA illustrates a system for wircless communication at time 7 i accordance with

aspects of the present disclosurg;
[8616] FIG. 3B iustrates the systom of FIG. 3A at time t9;
[8017] FIG. 3¢ doctrates the system of FIG. 3A at tme o5 ad

{018] FIG. 4 ilestrates an exploded view of the gateway device, an APD, and & mobile

device of FI(G 3A
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DETAILED DESCRIPTION
[6819] A mobile client device may be associated with an APD within a wircless network, for
exgnple within a home or business. The mobile client device may leave the home, or
husiness, and thereby disassociate from the APD and therefore kave the wireless network,
However, the mobile chient device may then return to the home, or business, and rejoin the
wireless network. To rejoin the wircless network, the mobile chient device will need to ve-
associate with the APD. Couventionally, the mobile chent device will need to scan all the
channels of the wirgless netwvork to discover the APD in order to re-associate. This will be

deseribed in greater detail with reference o FIGs. 1A-C.
[6028] FIG. 1A floswrates asysiem 100 for wireless compumication at fime 7o

[6021] As shown in the figure, system 100 includes: a powered gateway device 102 and; a
mudtitude of client devices, 3 sample of which are iHustrated as a chiont device 104, and a
mobile device 108; a phurality of APDs, a sample of which arc iHustrated as an APD 106, an
APD 112, and an APD 114 a service provider 116; a mobile service provider 118, an

external network 124, eg., the Internet; a celiular network 126) and & wircless network 128,

[6022] A gateway device 102, also referred to as a gateway, residential patoway, or RG, s an
clecronic device that is to be located to establish a local mrea network {LAN) at a consumer
premises. The consumer promises can inelude a residential dwelling, office, orany other
business space of a user. The tertns home, oftice, and premises may be used synomymously

herein.

{0023] Gateway device 102 may be any device or system that is configured to allow data 1o
communicate over discrete network to another, which in this example is to external network
124, e.g., the Interngt, by way of service provider 116, Gateway device 102 may perform
such functions as web acceleranon and HTTP conpression, flow control, encryption,
redundancy switchovers, traffic restriction policy enforcement, data compression, TCP
porformance enhancements (e.g., TCP performance enbancing proxies, such as TCP
spoofing), quality of service functions {e.g., classification, priovitization, differentiation, and

random carly detection (RED), TCRPAIDP flow control).

[8024] Within gateway deviee 102 resides g home network controller (HNC) 130 that

manages APDs within wiveless network 128 for example by bandwidth usage policing,
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dynamic load balancing, and routing. It showld be noted that an HNC may reside i any
access point of wiveless network 128, including any of gateway device 102, and APDs 106,
112 and 114, HNC 130 is shown here in gateway device 130 as an example and werely for

purposes of discussion.

{8025} Gatoway devige 102 establishes, or is part of, WLAN 104, asing Wi-Fi for example,
such that client devices 144 and 110 and mobile device HIR, and APDs 106, 112 and 114
sync and conupunicate wirelessly with gateway device 102, In particular, gatoway device
102 can conumanicate wirclessly directly with client devices 104 and 110 and APDs 106 and
112, Further, gateway device 102 can comnumicate wirelessly with APD 114 via APD 112
and 15 able to conummicate wirelessly with nobile device 108 via APD 112 and APD 114,
The term Wi-Fi as used berein may be considered to refer to any of Wi-Fi 4, 5, 6, 6E, or any

variation thereof

[8026] Further, it should be noted that gateway device is able to compumicate with service
provider 116 via phvsical mediafwiving 122, which may optionally be a wireless
conmmunication system, such as 4G, or 3G, and further is able to conneet o external network

124, e.g., the Internet, via service provider 116,

[8027] Service provider 116 includes bead-end equipment such as server conputers (e,
automatic configuration server ACSK, cable modeny ternunation system UMTS) that enable a
service provider, such as a cable telovision provider, a satellite telovision provider, an intemet
service provider, or asultiple-systems operator {(MSQH, to provide content {such as
audio/video content and/or internet service) cither through physical media‘wiring 122, such
as a coaxial network, an optical fiber network, andfor DSL, or wireless network, such as a
satelite or terresirial antenna tmplemented network or a combination of any of these
examples or their equinvalents. The data comnunicated on such network can be implemented
using a vanety of profocels on a nepwork such as a wide area network (WAN), a virtual
private network {VPN), metropolitan area networks (MANSs), svstem area networks (SANs),
a public data telephone network (PSDN), a global Telex nevwonk, or a 2G, 3G, 4G or 5, for

example,

[8028] Secrvice provider 116 includes bead-end equipment such as server computers (e.g.,

automatic configuration server ALS) that enable a service provider, such as a cable television



WO 2022/021185 PCT/CN2020/105707

provider, a satellite telovision provider, an internet service provider, or nnadtiple-gystems
operator (MSQJ, to provide content {such as sudinfvideo comtent and/or inferaet scrvice)
cither through physical media‘wiring 122, such as a coaxial network, an optical fiber
network, sndfor DSL, or wiveless network, such as a satelbite or terrestrial antenna
impicmented network or a combination of any of these examples or their equivalents. The
data communicated on such network can be implemented using a variety of protocols ona
network such as a wide arca network (WAN), a virtaal privaie network {VEN), mefropolitan
area networks (MANS), systony area networks {SANs), a public switched telephone network
{PTSA), a global Telex notwork, or a 2G, 3G, 4( or 5G network accessible via physical
medigfwiring 122, Such networks can also generally contextually be referred to herein as the

nternet or the cloud.

[0029] Gateway device 102 serves as a gateway or access point 1o extemal network 124, g,
the Laternet {or otherwise as mentioned abave), for one or more clectronic dovices, reforred to
generally herein as client devices HM and 10 and mobile device 108 that wirclessly
compmicate with gateway device 102 via, eg., Wi-Fio Client devices 104 and 11 and
mobile device 108 can be desk top computers {except mobile device 108}, laptop computers,
clectronic tablet devices, smart phones, apphiances, or any other so called internct of things

equipped devices that are equipped to conunumicate information via WLAN 128,

{8030] APD 112 and APD 114 can be paired with gateway device 142 to communicate
wirelessly with gateway device 102 and extend the coverage arca of WLAN 128, Any of the
chient devices can be in comnunication with gateway device 102 or cither of APDs 106, 112
and 114, Client deviee 110 can also have a wircless data comnunication via wireless

notwork 126 e.g, 3G, LTE, 4G, 3G, ete., via a mobile data provider 118,

{0031} Gatoway device 102 has the capability of wirelessly conwmunicating with plural
clectronic user devicss ovey respective comanmication svenues. In order to extend the area
wwhich WLAN 128 is effective, bovond the radio reach of gateway devige 102, one of APD
106, 112, and 114 can be added. The establishment of the operative conmmunications
between an APD and gateway deviee HI2 {or between APD 114 and an abeady established
APD 112) 18 reforred to as onboarding the extender. APDs 106, 112, and 114 can
communicate wirelessly with gateway device 102, However, rather than using one of the

coinniication avenuces that are allocated for convmunication with user devices, a dedicated
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avenue of contmunteation may be ¢stablished, at least atsometimes, hebween the extender

and gateway devicg 182, This dedicated averue ts reforred 16 a5 @ backlaul.

16032] Within WLAN 128, clectronic devices are often referred to as bemng stations in
WLAN 128, W IEEE

BO2.1E (Wi-Fi) terminology, o station {abbreviated as STA) is a device
that has the capability to use the B02.11 protocol. For example, a station may be a laptop, a
desktop PC, PDA, acvess point or Wi-Fi phone. An STA may be fixed, mobile or portable.
Generally, in wircless networking terminology. a station, wireless client, and node are often
used interchangeably, with vo strict distinction existing between these torms. A station may
also be referred 1o as 3 transmitter or recetver based on is transmission chavacteristies. {EEE
802.11-2012 defines station as: a logical entity that is a singly addressable instance of a
madinm access control (MAQ) and physical layer (PHY) interface to the wireless mediam
{WM3

[8033] A wircless access point {(WAP), or more generally just access pownt (AP}, i a
networking hardware device that allows other Wi-Fi devices to connect to a Wi-Fi netwaork,
A service set 1D (SSID) is an identification (in IEEE 802,11} that is broadeast by access
points n beacon packets to announce the presence of a network access pownt for the 351D,
S81Ds are customizable IDs that can be zero to 32 bytes, and can be in a natural language,
such as English. In WLAN 128, gateway dovice 102, APD 106, 112 and APE 114 are access
points for WLAN 128

[0634] Insofar as gateway device 102 provides connechiog to service provider 110, such as an
MSQO. gateway device 102 can be cquipped with connectors o connect with 3 television or
display device, and can also inclade programming to execute an clectronic progriom guide
andfor other suttable graphical user imerface (GUID, and can with such configuration be
referred 10 as a 50 called st top box. Such a set top box can be included in the system shown
w FI1G. | as gateway devies 102 or in addition thereto, Moreover, nclusion of one or more
of far-field microphongs, {for ¢.g., voice command andior presence recognition, andfor

telephone commmaueation}, vameras, {for o.g., gosture andior presence rocognition, andfor

video telephone connnunication), and speakers, and assoctated programming, can onable the

gateway device to be a so called smart media device.
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[0Q35] As shown m FIG. 1A, at time f», mobile device 108 is assodiated with APD HHd 5o
that it may access exicmal notwork 124 by way of APD 114, e way of APD 112, by way of

gsateway device 102, and by way of service provider 116,

[0636] Withan wireless network 128, the APDs may conmmunicate with gateway device 102
over a plorality of different vespective channels to provide distinet conwnunication chamnels
for different client devices. For exampie, in FIG. 1A, mobile device 108 is communivating

with APD 114 over a channel X,

18637} HNC 130 may instruct an APD o conununicate over a different channel in order to
optiniize network resources. For exsvople 1f an APD is currently compunsicating ona
channel that has a relatively high traffic congestion, HNC 130 may instruct that APD to begin
communicating on an enused channel having a waffic congestion. If a client dovice is
associated with an APID over a first chanael, say channel X, that client device nught at scime
point 1n the future disassociate from the APD. 1f the client device would bike o associate
agam with the client device later, then the chent device will tikely search for the APD on
chamnel X. However, i HNC 130 mstructs the APD to stop communicating on channel X
and start communicating on another channel, say channel Y, while the client device s not
associated with the AFD, than when the clivat device eventually attenipts to associate with
the APD, the chent devics will not discover the APD on channel X This will be described in

greater detail with reference to FiGs. 1B-C.

[0038] FIG. 1B iHlustrates system 100 at time 17,

[0839] As shown i the figure, sometime afler &7 discussed above with reference 1o FIG. 1A,
maobile device 108 has left wircless network 128 thereby disassociating with APD 114,
Further, for parposes of discussion, suppose that at time £, HNC 130 has instracted APD 114
to stop commmanicating on channel X and to start communicating on channel Y. This
mstruction 1o change channels is copunon place i a wircless network., However, an issue

arises when nmobile device 108 returns and expects o again associate with APD 114 over

[8840] FIG. 1C lhustrates systomy HKG at time 12,
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{68411 As shown in the figure, mobile deviee 108 has retned o the physical vietuty of
wircless network 128 with the intent to connect to wireless network 128 by way of associated
onto APD 114, As mobile device 108 was previousty associated with APD 114 over channel
X, mobile device 108 again aticmpts to associaie with APD 114 over channel X, Howevsr,
as discussed above, at this point m time APD 114 15 conununicating over channe! Y.
Therefore, mebile device 108 cannot discover APD 114 on channel X, Stnce APD 114 is st
discoverable, mobile device 108 will eventuadly scan all chaunels of wireless network 128
Eventually, mobiie device 108 may discover ARD 114 on channel Y after scanning all the
channels, Once discovered, mobile device 108 may then associate with APD 114 using

previously used credentials.

[0042] What is needed is a system and miethod for a mobile client device to re-associate with

an APD without having to scan all the channels of the wireless network fo discover the APD.

[0043] A system and method i accordance with the present disclosure enables a mobile
chent device 1o re-associate with an APD without having to scan all the chaonels of the

wireless network to discover the APD.

{0044] In accordance with the present disclosure an HNC will obtain mobile client device
mformation, e.g., a wireless number, an email, ete., of a mobile chient device that is

associated with an APD on a first channel, sav a channel X, of the wiveless network,

[0045] Let the mobile client device disassociate from the APD and leave the network.
Further, fet the APD stops comnmunicating on channel X and stants comnumicating on a
second channel, say a channel Y, of the wireless network while the mobile client device s
away from the network. In thas situation, the HNC may send a channel infonmation signal to

the mwobile client device while the mobile chient device is away from the wireless network,

[6046] The HNC may send the chanoel information signal to the mobile client device by way
of the Internet, e.g., via email, or by way of a cellolar network, e.g., via a text message. The
channel information signal will instract the mobile client device as to on what channel the
APD is currently conwnunicating. By recetving the chanpel information signal, the mobile
chient device will know to discover the APD on the channel indicated in the chamel
nformation signal when the APD retarns 10 join the wireless network, In this way, when

returning to join the wireless network, the mobtle client device will not have to scan alf the
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channels of the wireless network to discover the APD. On the contrary, the mobile client
device may utnmediately attompt to re-associate with the APD using the channel on which the
APD is communicating. This will reduce the amount of tme required for the mobile client

device to rejoin the wircless network.

[6047] An example system and method for {imventive featare] i accordance with aspects of

the present disclosure will now be described in greater detal with reference to FIGs. 2A-4.

{8048] FIG. 2 illustrates an example algoritham 200 to be executed by a processor for re-

associating a client device in accordance with aspects of the disclosure.

{60491 As shown in the fgure, glgorithim 200 starts {S202), and cHont data 1s gathered

{(S204). Thiswill be deseribed in further detail with additional soforence 1o FIGs, 3A and 4

18050] FIG. 3A llustrates a sysiom 300 for wirgless commmuuication at time & in acoordance

with aspeets of the present disclosure.

[BOS51] As shown in the figure, system 300 mcludes: a gateway deviee 302 having & home
network controlier (HNC) 330 therein and providing wiveless network 128; client deviee 104;
chient device 110 an APD 306; and APD 312; an APD 314; 2 mohile dovice 308, servige
provider 116; mobile scrvice provider 118; external network 124, ¢, the Internet; and

wireless celiular, extemal network 1260

{8052} Gateway device 302, also referved to as 8 pateway, residential gatewsy, or RG, is an
clectronie device that ¥s 1o be located s0 a5 to establish a Tocal aves setwaork (LAN  ata
consumer premises. The conswmer prenuses can melude a residential dwelling or busiess of

auser. The terms home and premises may be used synonynwously hevein,

[0853] Gateway device 302 may be any device or system that 1s configwred to allow data o
conmnuticate over discrete network to another, wlnch in this example is from service
provider 116 in figure to external network 124, g the Internet. Gateway device 302 may
perform such functions as web acceleration and HTTP compression, flow control, encryption,
redundancy switchovers, traffic restriction policy coforcement, data corapression, TCP
performance enhancenients {e.g., TCP performance enhancing proxics, such as TCP

spoofingd, quality of service functions (e.g., classification, priontization, differentiation,

10
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ramdom carly detection {RED), TCPAIDP How control), bandwidth usage policing, dvnamic

toad balancing, and routing,

18654] Gateway device 302 establishes, or ts part of, WLAN 128, using Wi-Fi i example,
such that client devices 104 and 110 and mobile device 308 and APDs 306, 312 and, 314
syne and comunumicate wirelessly with gateveay device 3020 In particular, gateway device
342 is able to communicate wirelessly directly with client devices 104, 106, and 11{ and
APD 312, Further, gateway device 302 1s able to conumuticate wirelessly with APD 314 via
APD 312 and is able to communicate wirelessly with mobile device 308 via APD 312 and
APD 314, The term Wi-Fi as used herein may be considered to refer to any of Wi-Fi 4, 5, 6,

&6F, or any variation thereof.

[8055] Further, it should be noted that gateway deviee 302 s able to communicate with
service provider 116 via physical medin‘wiring 122, and further is able 1o conneet to external

network 124, e, the Internet, via service provider 116,

[8056] Service provider 116 includes head-end equipmient such as server computers (e.g.,
aytomatic configuration server ACS? that enable a service provider, such as a cable television
provider, a safellite television provider, an intemet service provider, of multiple-systerns
operator (MSQ), 1o provide content {such as audiofvideo content andior sntomet service)
cither through physical media/wiring 122, such as a coaxial network, an opuical fiber
network, anddor DSL, or wirgless network 124, such as a satellite or terrestrial antenna
inplemented network or a combination of any of these examples or their equivalents. The
data communicated on such network can be implemented using a variety of protocols on a
network such as a wide area network (WAN), a virtaal private network (VPN), metropohitan
arca networks (MANs), systom area networks {SANs), 3 public switched telephons notwork
{PTSA), a global Telex network, or a 2G, 3G, 4G or 30 network accessible vig physical
medig‘wiring 122, Such networks can also generally contextually be referred o heretn as the

internet or the cloud.

J8057] Service provider 116 includes head-end equupment such as server computers {e.g.,
automatic condiguration server ACS that cnable a service provider, such as a cabke tolevision
provider, a satellite television provider, an intemet service provider, or multiple-systems

aperator {MSO), 1o provide content {such as asudiofvideo contont andfor intemet scrvice)
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either through physical mediawirimg 122, such as 3 coaxial network, an optical fiber
network, andfor DSL, or wiveless network 124, such as a satellite or tervesirial antenna
implemented network or a combination of any of these examples or ther equivalents. The
data commmuicated on such notwork can be tmpleomentad using a varicty of protocols on g
network such as a wide area network (WAN), a virtual private network (VPN), mctropolitan
arca networks (MANs}, system area netwarks {SANs), a public switched telephone network
{PTSA}, a global Telex nebtwork, or a 26, 30, 4G or SG network accessible via physical
media‘wiring 122, Sech networks can also generally vontextually be referred 1o herein as the

imternet or the clowd.

100388] Gatewsny dovice 302 serves as 3 gateway or access poit fo external network 134, e.g.,
the Internet {or otherwise as mentioned sbove), for one or more electronic devices, reforred 1o
generally herein as chent devices 104 and 1190, and mobile device 308 that wirclessly
communicate with gateway device 302 vig, o.g., Wi-Fi. Client devices 1M, and 114, and
mobile device 308 can be desk top computers {not mobile device 308), {aptop computers,
clectronic tablet devices, smart phones, apphiances, or any other so called infernet of things

equipped devices that are equipped to commnicate mformation via WLAN 128

{0059] APDa 306, 312, and 314 can be paired with in order to comumunicate wirelesshy with
gatewsay dovice 302 and extend the coverage arca of WLAN 128, Any of the chiemt devices
ot mobile devices can be in comamnucation with gateway deviee 302 or any of APDs 306,
312 and 314, Chent device 1H} and mobile device 308 can also have a wireless data
commnuncation via wireless network 126 e, 3G, LTE, 4G, 3G, etc., with a mobile data

provider 118,

[0868] Gatoway device 302 has the capability of wirelessly conumuicating with phural
clectronic user devices over respective comnumication avenues. In order to extend the area
w which WLAN 128 is effective, beyond the radio reach of gateway device 302, one of
APDs 306, 312, and 314 can be added. The establishiment of the operative commanications
hohezen APD 306 and gateway device 302, between APD 312 and gatoway device 302 (or
between APD 314 and an already established APD 312} 15 referved to as onboarding the
extender. APDs 306, 312, and 314 can communicate wirclesshy with gateway device 302
However, rather than using one of the communication avenues that are atlocated for

communication with user devices, a dedicated avenue of cobwnunication may be cstablished,
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at least at somwetimes, between the extender and gateway device 302, This dedicated avenue

is veferred to as a backhaul

{ego1] Within WLAN 128, clectronic devices are often referred to as bemng stations in
WLAN 128 In IEEE

BO2.1E (Wi-Fi) terminology, o station {abbreviated as STA) is a device
that has the capability to use the B02.11 protocol. For example, a station may be a laptop, a
desktop PC, PDA, acvess point or Wi-Fi phone. An STA may be fixed, mobile or portable.
Generally, in wircless networking terminology. a station, wireless client, and node are often
used interchangeably, with vo strict distinction existing between these torms. A station may
also be referred 1o as 3 transmitter or recetver based on Hs transmission chavacteristies. {EEE
802.11-2012 defines station as: a logical entity that is a singly addressable instance of a
madinm access control (MAQ) and physical layer (PHY) interface to the wireless mediam
{WM3

[0062] A wircless access point {WAP), or move generally just APD (APD), is a networking
hardware device that allows other Wi-Fi devices to connect 1o a Wi-Fr network, A service set
1D (SSID) is an identification (v IEEE ¥02.11) that is broadeast by access points in beacon
packets to announce the presence of a network access pont for the 351D, S81Ds are
custonnzable 1Ds that can be zere to 32 bytes, and van be in 2 natural language, such as

English. Gateway device 302, APD 312 and APD 314 are access points for WLAN 128

{8063} Gateveay device 302 gathers data on chient deviges. For purposes of discussion,
consider mobile device 308 as a chent device. In such a case, gateway device gathers data on

mobile device 308, This will be described in greater detail with reference to FIG. 4

device 308,

[0065] As shown in FIG. 4, gateway deviee 302 includes: a controlier 462 having HNC 330
disposed thereln; @ memory 404, which has stored thorein a steering program 406; at least one

radio, 3 sample of which is illustrated as a radio 408; and an interface cirawnt 4140,

{3065 In this cxample, controllor 402, memeory 404, radio 408, and nerface circuit 410 are
tHustrated as individeal devices. However, in some embodiments, at least two of controtier

402, memory 404, mdio 408, and interface cirouit 410 may be combined as 8 unttary device.
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Whether as individual devices or as combined devices, controfler 402, memory 404, radio
448, and interface cirouit 418 may be implemented as any combination of an apparatus, a
system, and avn integrated circuit. Further, in some embodiments, at least one of controller
402, memory 404 and interface civcuit 410 may be implemented as a computer having non-
fransitory connputer-readable media for carrving or baving computer-exccutable instructions
or data structures stoved thereon. Such non-transitory computer-readable recording medinm
refers to any computer program product, apparatus or deviee, such as a magnetic disk, optical
disk, solid-state storage device, moemory, progransmable logic devices (PLDg), DRAM,
RAM, ROM, EEPROM, CD-ROM or other optical disk storage, magnetic disk storage or
other maguetic storage devices, or any other medium that can be used o carry or store
desired compuier-readable program code in the form of instructions or data structures and
that can be accessed by a general-purpose or spectal-purpose computer, or 3 general-purpose
or speciabpurpose provessor. Disk or dise, as used hevein, inchudes compact dise (€D}, laser
dise, optical dise, digital versauie disc (DVD), floppy disk and Blo-ray dise. Combinations
of the above are also included within the scope of computer-readable media. For information
transferred or provided over a network or another conwnunications connection {cither
hardwired, wireless, or a combination of hardwired or wireless) to a computer, the computer
may properly view the connection as a computer-readable mediam. Thus, any such
connection may be proporly fermed a computer-readabic medium. Combinations of the

above should also be included withmn the scope of computer-readable media.

[8067] Example tangible computer-readable media may be coupled 10 & processor such that
the processor may read information from and write information o the tangible computer-
readable media. In the alternative, the tangtble computer-readable media may be integral w
the processor, The processor and the tangible computer-readable media moay reside i an
mtegrated cireuit (10), an application specific mtegrated civeutt {ASIC), or large scale
integrated cireuit (LS, system LST, super LS, or ultva LS components that perform a part
or alf of the functions deseribed herein. In the alternative, the processor and the tangible

compuier-readable media nmay reside as discrete components.

[0668] Example tangible conputer-readable media nay be alse be coupled to sysicms, non-
hnuting examples of which include a computer system/server, which s operational with

numerous other general purpose or special purpose computing systen cuviromments of
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confipwrations. Examples of well-known compating systems, enviromments, andéor
configurations that may be suitable for use with computer systepy’server melude, but are not
tinited to, personal computer systems, server computer svstems, thin clients, thick chents,
handheld or laptop deviges, multiprocessor svstems, nucroprocessor-based systems, set-top
hoxes, progranunable consumer clectronics, network PCs, nuniconputer systems, mainframe
computer systems, and distributed cloud computing environments that include any of the

above systems ordevices, and the hke

[8069] Such a computer systeny'server may be desertbed in the general context of computer
systenr-exeeutable instructions, such as program modules, being execuied by a compuster
system. Generally, program modules nay mchude routines, programms, objects, comaponents,
logic, data structures, and so on that perform particular tasks or impleynent parboular abstract
data types. Further, such a computer system/server may be practiced in distributed cloud
computing caviromments where tasks are performed by remote processing devices that are
tideed flwough a communications network, In a distributed cloud conputing cnvironment,
program modules may be located in both local and remote computer system storage media

mcleding memory storage devices.

{60701 Conyponenis of an example computeor systemfserver may incluade, but are not Bated
£, OO OF MOTS PrOCOSSOrs OF ProcessIng unils, a systerm memory, and a bus that couples

various system components including the svstem memory to the processor.

[0671] The bus represents ong or more of any of several types of bus structures, including a
memory bus or memory controller, a peripheral bus, an accelerated graphics port, and a
processor of focal bus using any of a variety of bus architectures. By way of example, and
not Limitation, such architectures inclode Industry Standard Architecture (15A) bus, Micro

Associntion {(VESA) Iocal bus, and Peripheral Component Imterconnects (PCT) bus,

{0072} A programdutility, having a set {at least one) of program modules, may be stoved m
the memory by way of example, and not himitation, as well a5 an operating systam, one ov
more application programs, other program modules, and program data. Each of the operating
systen, one or more application programs, other program madules, and program data or some

combination thereof, may include an toplementation of a networking eovivonment. The
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program modeles generally carry out the fimetions andfor methododogies of various

cmbodiments of the application as described heorsin,

186731 Controlier 402 can wclhude a dedicated control cirenit, CPU| microprocessor, ofc.

Controller 402 controls the circuits of gateway device 302,

[e074] Within gateway device 302 ressdes o home network controfier (HNC) 330 that
manages APDs within wireless network 128 (as shown for example in FIG. 3A) for example
by bandwidth usage policing, dynamie load balancing, and rovting. It should be noted that an
HNC may reside in any access point of wireless network 128, including any of gateway
device 302, and APDs 306, 317, andd 314, HNC 330 15 shown as g dotted box in controller
414 of APD 314 {o iflustrate this option arvangement. However, HNC 330 s shown here in

gatoway dovice 334 as an example and merely for purposes of discassion.

{80751 Memory 404 can store various progranuming, and user content, and data, including
steering program 406, In some embodiments, as will be described in more detail below,
steering program 406 includes instractions 1o be executed by HNC 330 to ensble HNC 330
o dnstract APD 314 to communicate with mobile device 30K over a first channel receive a
client information signal from APD 314, the client information signal relating to mobile
device 304 and including chient disassociation data and cliont identification data; to instruct
APD 314 to communicate with the mobile device 308 over the second channel; and 1o
ransmit a chamne! information signal to mobhile dovice 308 via extemal network 124, the
channel information signal includes channel identification data identifving the sccond
channel; wherein, the client disassociation dats indicates that mobile device 308 has
disassociated from APD 314, and the chient identification data enables HNC to transmit the

channel information signal to mobile device 308 via external network 124,

18676} In some embodiments, as will be described in more detail below, steering program
406 includes mstructions © be executed by HNC 330 to enable HNC 330 to transaut the
channel information signal as one of the groups consisting of an eniail, a text, and

combinations thereof.

18077 Interface civenit 410 can include one or more connectors, such as RF connectors, or
Ethernet commectors, ardfor wirgless commnication cirautry, such ay 3G circuitry and one

or niore anfennas, Radio 420 receives content from service provider 116 {as shown m FiGL
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4} by known methods, non-himating examples of which include tervestvial antenna, satethite
dish, wired cable, DS, optical fibers, or 3G as discussed above, Through interface cirawmt
410, gateway deviee 302 receives an input signal, inchuding data and/or andio/video content,

from service provider 116 and can send data to service provider 116,

{8078} Radio 408, (and preforably two or more radios), may also be referred to as a wireless
communication circuif, such as a Wi-Fi WLAN mterface radio transceiver and is configured
to communicate with client devices 104, 106 and 108, with mobile device 110 and with
APDs 306, 312, and 314, Radie 408 includes one or more antennas and conuwnumicates
wirelessly vig one or more of the 2.4 GHz band, the 5 GHz band, and the 6 GHz band, or at
the appropriate band and bandwidth to implement the Wi-Fi 4, 5, 6, or 6E protocols,
Gateway device 302 can also be equipped with a radio to implement a Bluetooth interface
radio ranscetver and antenna, which commuumcates wivelessly in the 1I5M band, from 2.400
t0 2,485 GHz. As an alicraative, at feast one of the radios can be a radio mceting a Radio
Frequency For Consumer Electronics (RF4CE) protocol, Zigbee protocol, andior IEEE

B02.15 4 protocol, which also conwonunicates in the 1SM band.

{6079 APD 314 includes: 5 controller 414, a memory 416, which has stored therein a
steoring program 418; and at least one radio, a sample of which is Hlustrated as a radio 420.
It should be noted that additional APDs inchuding APD 306 and 312, have similar structure

and operation to that of APD 314,

[0688] In fhus example, confroller 414, memory 416 and radio 420 are illustrated as
individual devices. However, i some embodiments, at least two of controller 402, momary
416 and radio 424 may be combined as a unitary device. Farther, 1 some embodiments, at
feast one of controller 402 and memory 416 may be implemented as a computer having
tangible computer-readable media for carrying or having computer-executable stroctions or

data stractures stored thereon.

{6081} Controllor 414, which can include a dedicated contvol oiveuit, CPU, microprocessor,

gte. . controds the circuits of APD 314,

{8082] Memory 416 can store various progranuning, and user content, and data including
steering prograni 418, In some embodiments, ay will be described i more detail below,

steering program 418 includes instructions to be executed by controlier 414 to cnable APD
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314 to forward a request for client information from gateway device 302 to niobile devics
308; to forward a chent information signal from mobile device 308 o gateway devies 302
perform cornuinications on one channel; to perform conwnunications on another chamel;

and o enable mobile device 308 o associate with APD 314,

{8083} Radio 420, such as a Wi-Fi WLAN nterface radio ransceiver, is configared to
communicate with client devices 134, and 110, with mobile device 308 and with gateway
device 302, as shown in FIG, 3A. Radio 420 includes one or more antennas and
communicates wirelessly vig one or more of the 2.4 GHz band, the § GHz band, and the 6
(GHz band, or at the appropriate band and bandwidth to implement the Wi-Fi 4, 5,6, or 6E
protocols. APD 314 can also be equipped with a radio to tmplement a Bluctooth interface
radio ranscerver and antenna, which commumicates wivelessly n the 15M band, from 2.400
tos 2.485 GHz. As an aliernative, at least one of the radios can be a radio mecting a RF4C
protocol, Zigbee protecol, andfor IEEERG2.15.4 protoced, which also corsmumnicates in the
ISM band.

[6084] Mobile device 308 inchides: a controller 422; a momory 424, which has stored therein
a steering program 426; and at least one radio, a sample of which 15 iHustrated as a radio 428;

an interface circuit 430 and a display 432,

[O085] L this example, controller 422, memory 424, vadio 428, mmterface civenit 430 and
display 432 are illustrated as individual devices. However, in some embodiments, at least
two of controller 422, memory 424, radio 428, interfacs circuit 430 and display 432 may be
combined as a unitary device. Further, in some embodiments, at least one of controller 422
and memory 424 may be implemented as a computer having tangible compater-readable
madia for carrving or having computer-cxecutable instructions or data structures stored

thereon.

[0086] Controller 422, which can include 2 dedicated control circuit, CPU, microprocessor,

gte., controls the cireuits of mobile device 110,

[0087] Memory 424 can store various programpung, and user content, snd data including
steering program 426, In some embodiments, as will be described in more detail below,
steering progranm 426 includes instructions to be executed by controfler 422 to enable mobile

device 308 to! recerve a request for clicnt information from APD 314 to transinit a chient
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information signal to APD 314; to associate with APD 314, to disassociate from APD 314,
and fo receive a chamsel information signal frony gatoway dovics 302 via oxternal network

124, cellular setwork 126 or a combination thereof.

[0088] Radio 428, may inclide o Wi-Fi WLAN interface radio transeciver that is configured
to cormmucate with clicat devices 104, 106 and 108, with APDg 306, 312, and 314, and
with gateway device 302, as shown i FIG. 3A and also may mclude a cellular transeeiver
configured to compmmicate with mebile data provider 118 theough wireless nepwork 126,
Radio 420 inclades one or more antensas and communicates wirelessly via one or more of
the 2.4 GHz band, the § GHz band, and the 6 GHz band, or at the appropriate band and
bandwidth to implement the Wi-Fi 4, §, 6, or 6E protocols. Mobile device 308 can also be
equipped with a radio to implement a Bluetooth interface radio ranseerver and antenna,
which compmumcates wirelessiy i the ISM band, from 240010 2483 GHz, Asan
alternative, at least one of the radios can be a radio mecting a RF4CE protocol, Zighee

protocod, andéor IEEER(N2, 15,4 protocol, which also conymunicates in the 1SM band.

8089 Any of the client devices within WELAN 128 saay be a mobile devies similar to
mobile device 308, Tn the event that a client device within WLAN 128 s not a mobile device
simiiar to mobile dovice 308, such 1 client device may still include: a controller, which can
imchide a dedicated control eireudt, CPU, nucroprocessor, ste., and that controls the circuits of
the client device; a memory, which has stored therein an onboarding program, that s similar
o memory 424 and steering program 426, respectively, of mobile device 110 discussed
above: a radio sinular to radio 428 of mobile device 308 discussed above; i additional to
further functional circuifry. Accordingly, any of the client devices may include 3 Wi-Fi
WLAN interface radio transceiver, that 1s confipured to comnumicate with other chent
devices, with APDs 306, 312, and 314 and with gateway device 302, as shown in FIGL 34
and alse may include a cellolar transeerver configured to commanicate with mobile data
provider 118 through wircless network 126, Further, any of the chent devices may inchade a
radio that 1s similar to radio 420 of mobile device 308 discussed above. Still further, any of
the client devices may be equipped with a radio to implement a Bluctooth interface radio
wansceiver and antenna, or with a radio meeting RF4CE protocol, Zighee protocod, andfor
[EEE 802.15.4 protocol, which also commumicates in the ISM band, in a manner samilar to

mobile device 308 discussed above.
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{68941 In some cmbodinients, gateway device 362 may gather mobile device contact
miormation from moebile device 308 by way of a regquest. For examyple, based on fnstructions
from steering program 406, HNC 330 may instruct radio 408 to transonit a request for chient
wformation to mobide device 308 via APD 314, In particular, radio 408 may transmit the
request for client information to APD 314, which will be received by radio 420, Based on
instractions within steering program 418, controller 414 will instruct radio 420 to forward the
reguest for client information to mobile deviee 308, which will be recetved by radio 428
Based on instructions within steering program 426, controller 422 will retrieve contact
wiformation from memory 424, Non-laniting examples of contact infornation inchude a
telephone namber of mobile device 308, an email account associated with the user of mobile

device 308, and combinations thereof. Controller 422 will then gengrate a chont infonmation

signal hased on the contact information from memory 424,

{0091} Contreller 422 will then instruct radio 428 1o transmit the chient information signal to
gateway dovice 302 via APD 314, In particelar, radio 428 may transmit the chent
information signal to APD 114, which will be received by vadio 4260, Based on instructions
within steering program 418, controller 414 wdll mstruct radio 420 to forward the chient
formation signal to gatewsay deviee 362, which will be reccived by radio 408, Based on
mstructions within steering program 406, HNC 330 will retrieve contact information from the

client information signal and store the contact information into memory 404,

18092} 1o some embodiments, gateway device 302 may gather mobile device contact
mformation from mobile device 308 by way of transtission form moebile 30K absent a
request. For example, in the event that mobile deviee 308 is about to disassociate from APD
314, ve., leave nevwork 128, controlier 422 will then generate a chent information sigaal
based on the contact information from memory 424 and based on chient disassociation data

indicatmg that mobile device 308 is disassociating from APD 314,

18093} Controller 422 will then instruct radio 428 o transmit the chient information signal to
gateway device 32 via APD 314, Do pacticular, radic 428 may transout the ohicnt
informanon signal to APD 314, which will be recerved by radio 420, Based on instructions
within steering program 418, controller 414 will instract radio 420 to forward the client
information signal to gateway device 302, which will be received by radio 408, Based on

mstryctions within steering program 406, HNC 330 will retrieve contact information from the
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client lnformation signal and store the contact information inty memory HM4 and kaow that

mobile device 308 15 about to disassociate from APD 314,

18094] Returning o FIG. 2 after chient data is gathered (8204), client channel is determined
{8206). For example, HNC 330 may deternune on what channel APD 314 s currently

communicating. As shown in FIG. 3A, APD 314 15 currently communicating on channel X,

[0095] Retwning to FIG. 2, afler a chient channel is determined (5206}, 1t is determmned
whether a cliont is disassociated {S208). For exampie, as shows in FIG. 3A, HN{ 330
constantly monttors and communicates with all APDs within wircless nerwork 128 o obtam
resonrce mnformation, whach inchides what elient devices are associated with which APDs.
Ag soon as a client device associates with any of APDs 306, 312, or 314, the respective APD
will inform HNC 330, Similarly, as soon as g chont device disassociates with any of APDs

306, 312, or 314, the respective APD will inforny HNC 3300

[096] Retwrning to FIG. 2, i 1t is deterndned that s cliont has not disassociated (No at
S2083, then a chiont channel is again determined (return to- 82063, In this way, FHNC
constantly updates that chamael that each APD is respectively communicating. However i 3t
is determined that a client has disassociated (Yes at 3208}, then it iy determined whether ARD
channel has changed (5210, For example, as shown i FIG. 34, HNC 330 may mstruct any
of the APDs to switch comnumication from one channel to anotber in order to optinuize
nebwork resources. In the figure, at thme 45, APD 314 is compumicating on channel X,
However, FIG. 3B illustrates system 300 at rime 5, wherein APD 314 {3 conununicating on

chamwel Y.

[8097] Returning to FIG. 2, 11 1t s determined that the APD chamnel bas changed (Yes at
S2141), then the mobile device i3 informed (8212). This will be desertbed with additional

veference to FIG. 3B,

[0098] As shown in the figare, at e 1o, mobile device 308 has disassociated from APD
314 and left wireless network 128, Farther, at time 4, APD 314 s awrently comnumicating
on channel Y. As discussed ghove, HNC 330 has learned of the disassociation of mobile
device 3038 from APD 314, has learned that APD 314 15 curently communicating on chaanel
Y, and has learmned the contact information of mobile device 308 from the client identfication

data. Accordingly, HNC will transout a channgl imformation signal 332 to mohile device 308
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vig external network 126, wherein channel iiformation signal 332 mchades channel
wlentification data identifying the sccond channel, I this exanyle cmbodiment, channel
nformation signal 332 includes channel identification data wentifying channel Y as the

channel that APD 314 s currently communicating.

[6699] With the channel identification data, mobide device 308 will be able to quickly
discover APD 314 bv commaunteating on channel Y, so as fo re-associate with APD 314 when

mobile dovice 308 returns to conneet with wireless network 128,

801080} Returning to FIG. 2, after the mobile device 1s informed (§212), then the client
channel is again detenmined (return to S206). In this mamner, ENC may constantly update
the channel for which APD 314 is commmmicating in the event that APD 314 switches o a

different channe! before mobile device 308 returns to join wireless network 125,

{80181} If it 15 detervuned that the APD channel has not changed (No at 821, then it is
determined whether the mobile device has re-associated with the APD (5214). For examiple,
refurming to FIG. 34, if APD 314 has not changed the channel for which it was
communicating, which in this example s channel X then as indicated above, HNC constantly

receives updates as to the client devices being associated with the APDs,

[80162} Retwrning to FIG. 2, 11t is determined that the mobile device has not re-associated
with the APD (No at $214), then the client channel is again determined {retam to 52063
However, 111t is determined that the mobie device has re~-associated with the APD {Yes st

S2143, then algorithm 200 stops (82163,

{80183 FIG. 3C illustrates system 300 at thoe £5. As showdin the figwe, mobilfe deviee 308
has re-assoctated with APD 314, Using the chamnel identification data identifving channel Y
from channel information signal 332, mobile device 3808 was able to quickly discover APD
314 on channel Y without having to scan all the channels on wircless network 128, In this

manngr, mobile device 308 was able to quickly re-assoctate with APD 314,

[B0104] The processes disclosed above constitute algorituns that can be affected by sofware,
applications {apps. or mobile apps}, or compuder programs. The software, applications,

computsr programs can be stoved on a non-transitory computer-readable mediom for cavsing
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a conmpuier, such as the one or more processors, & execoty the processes described herewn and

shown m the drawiog figures.

retumns o rejoin the wireless network, the mobile cliont device would need to scan all the
channels of the wirelsss netwotk to discover the APD in order to re-associate. This scanning

of all the channels increases the time for the client device 1o re-associate with the APD.

{80106] In accordance with the present disclosure, the HNC may send the channel
information signal to the mobile client device by way of the Internet, ¢.g., via email, or by
wity of ¢ cellular network, e, via a text message. The chavsel iformation signal will
mstract the mohile chent device as to on what channel the APD s currently comnumicating.
By receiving the chauanel information signal, the mobile client device will know to discover
the APD on the channet indicated in the channel mformation sigoal whes the APD rehwns o
join the wircless network. In this way, when relurning to join the wircless network, the
mobile chent device will not have to scan all the channels of the wireless network to discover
the APD. Ou the contrary, the mobie client device may bnmediately attempt to re-associate
with the APD using the channel on which the APD is comnunicating. This will reduce the

amount of time required for the mobile cliont device to rejoin the wiveless network.

[80197] The foregoing deseription of various preferred embodiments bave been presenied for
purposes of ilustration and description. It is not mtended to be exhaustive or to lnt the
present disclosure to the precise forms disclosed, and obwiously many modifications and
variations are possible in light of the above teaching, The example embodiments, as
described above, were chosen and described in order to best explain the priveiples of the
present disclosure and its practical application to thereby enable others skilled 1 the art to
best utilize the present disclosure 1 various embodiments and with various modificathons as
are suited to the pavticular use contemplated. It is mtended that the scope of the present

disclosure be defingd by the claums appeaded hereto.
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CLAIMS
What s claimed s

i. A home network controller device for use with an access point device and a wireless
client devies over a wircless logal arca notwork and configured o conununicate with an
external network, the access point device is configured fo conmnunicate with the external
network over a fivst channel within the wireless local avea network and over a second channel
within the wireless local area network, the access point device is configured to fravsmit a
client information signal via the wireless local area network, said home network controller
device inclode:
8 ISIOTY
a processor configured to exevats instructions stored on said memory 10 cause said
honic network controtler device to:
instruct the access pont device to communicate with the wireless chient device
over the fiest chanael;
recerve a chient information signal from the access pomnt deviee, the client
mformation signal relating to the wireless client device and inchuding client
disassociation data and clicnt identification daty;
mstruet the access point deviee to conununicate with the client devies over the
second channel; and
transnit a channel information signal to the wireless client device via the
external network, the channel information signal inchudes channed identification data
wdentifying the second channel;
wherein, the client disassociation data tndicates that the wireless client device has
disassociated from the access point device, and the chient identification data enables said
processor to ransmit the chane] information signal to the wireless client device via the
extemal network.
2. The home network controller device of clabm 1, wherein said processor i forther
configurcd cause the home network controller to fransimit the channel wnformation signal as

one of the groups consisting of an ematl, a text, and combinations thereof.
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3, The home setwork controlier device of claim 1, wherein said memory and said

processor are disposed within a gateway device

4, The home network controller devige of clabm |, wherein said memory and said

processor are disposed within g sccond access point device

hJ A method of oporating a home network controller device for use with an acoess post
device and a wircless client device over 8 wircless local area network and configared to
communicate with an external network, the aceess point device 15 configured to conumumicate
with the external network over a first channel within the wireless local arca network and over
a sceond channel within the wireless focal area network, the access point device is confizured
1o transmit 3 client information signal via the wircless local area network, said method
include:

mstrueting, via a processor configured to execute nstructions stored on & memory,
the access point device to communicate with the external network over the first channel;

receiving, via the processor, a chient mformation signal from the access point device,
the client information signal relating to the wireless client device and mcluding client
disassociation data and chient identification data;

instructing, via the processor, the access point device to conumupucats with the
external network over the second channel; and

transiiting, via the processor, a channel information sigial 16 the wireless clieng
device via the external network, the channel information signal including chamnel
wlentification data tdentifying the second channel,

wherein, the client disassociation data indicates that the wircless client device hag
disassociated from the access point device, and the dicnt identification data enables said
processor to fransnut the channed information signal fo the wireless client device via the

external netwaork,
6. The method of clatm 5, wherein said transmitting the channel information signal to

the wircless client device comprises transmitiing the channel informanon signal as one of the

group consisting of an cmail, a text, and combinations thereof.
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7. A nor-transtory, computer-readable media having conputer-readable instractions
stored thergon, the compiner-readable fostructions is capable of being read by a bome
network controller device for use with an access point device and a wireless chient device
aver a wiveless local arca network and configured to communicate with an external network,
the access point device is configured to comnunicate with the external network over a first
channel within the wireless local area network and over a second channel within the Tocal
area network, the access point device is configured fo travsmit a cliest fnformation signal via
the wireless local area network, wherein the computer-readable instructions are capable of
mstructing the home network controller device to perform the method inchudis

instructing, via a processor configured to execute mstructions stored on & memory,
the access point device to conyumumicate with the external network over the first channcl;

receiving, via the processor, a cliont information signal from the access point device,
the chient information signal relating to the wireless chient deviee and including chient
disassociation data and client identification datg;

mstructing, via the processor, the access point device to commusnicate with the
external network over the second channel; and

transmitting, via the processor, a channel information signal to the wircless client
device vig the external network, the channel information signal incheding channed
identification dafa identifving the sccond channel,

wherein, the client disassociation data mdicates that the wireless chient device has
disassociated from the access point device, and the chient identification data cnables said
processor to wansmit the chanmel information signat to the wireless client devies via flie

extemal network.,

8. The non-transutory, computer-readable media of claim 7, wherems the computer-
readable msfructions are capable of mstracting the home network controler devies to
perform the method wheremn said transnitting the chaose! information signal to the wircless
client device comprises tansnutting the channel information signal as one of the group

consisting of an email, a text and combinations thereof.
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