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SYSTEM AND METHOD FOR CONFIGURING DEVICE CONNECTIONS IN AN 
EXTENDED NETWORK ENVIRONMENT 

CROSS-REFERENCE TO RELATED APPLlCATIONS 

[0001 I None. 

FIELD OF l.~V:ENTION 

100021 This invention generally relates to the field of providing a network connectio11 

between a network device and one of a plurality of wireless access devices iu a network 

environment and more particularly to a system and method for providing a network oonnection 

between a network device and one of a plurality of wireless access devices based on the detection 

of an alternative access point providing one or more advantages over a current access point. 

BAC.KGROllND OF THE INVENTION 

('0003J 111 computer networking, a wireless access device (WAP) is a devjoe thal allows 

wireless devices to connect to a wired or wireless network using a wireless comrn1.mication 

protocol, such as Wi-l:;i or Bluetooth. The wireless access device typically connects to or is 

implemented as a component of a router connected to a \Vired e-xtemal network, such as a local 

network or the Internet. A wireless access device connectt:id to or implemented with a router is 

referred to as a WiFi router. A network device connected to an external network is referred to as 

a "gateway," while a wireless access device connected to an extemal network may be refened to 

as a 1'gateway wireless access device" or a "gate\vay." So a "gateway" device referenced in this 

document can have a wireless interfat:e or have no wireless i.nterfac-e, but it is a device connecting 

the internal network and the extemal network. 

(0004] Wireless access devices ulili2e a wireless connection between the wireless device 

and the wireless access device to transfer data. The area in which a wireless connection between 

the wireless device and the wireless access device can be e.stablished and maintained is tbe 

wireless coverage area or simply the "coverage area." However, even within the coverage area. 

the speed at which the data is transferred is dependent on the qllal1ty of the wireless connection. 

A high quality wireless com1ection relies on multiple different wireless connection q• ality factors. 

For example, the qtta1ity of a wireless comlection may be deten.uiued based on the signal strength 
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that exists between the wireless access device and the wireless device. Additionally, the quality 

of a wireless connection may depend upon communication capability of the devices, detem1incd 

by the wireless lcdmology implemented on each device. For examp1e1 different devices 

implement different communication protocols, have different processh1g power, have different 

antenna configurations, etc. Users and provider of wireless access device continuously strive to 

maximize the quality oftl1eir wireless connection, particularly when using data intensive 

applications such as video streaming. telephony applications, etc. 

f0005] Often, the area where a user wishes to use his or her wireless device is larger than 

the area providing a high quality wireless connection to the wireless access device. For e-xmnple, 

the signal strcn,61.h decreases based on the distance between the wireless access device and the 

-wireless device. AdditionaJly, certain areas that would otherwise receive a high quality wireless 

connection are subject to interference that reduces the quality of the wfreles:S connectio11. 

Accorctingly, users may add additional wireless access devices to their network, such as a \¥iFi 

extender, to increase the area where the user can maintain a high quality wireless connection, 

10006] WiFi extenders typically are similar to wireless access devices, bot do not include 

an integral router connected to the external network. Jnstead, WiFi extenders typically rely on 

wired or wirele:;-s connections to the WiFi router to connect to the external network. The 

coverage area in which a user can coiu1ect to at least one wireless access devjce is considered the 

"extended network environment.'' A network including both a gateway wireless access device 

and one or more extellder wireless llCcess devices is ref-erred to as an "extended network.'' 

1·00071 A WiFi extender is a wireless access device for wireless devices to conn.ect to a 

network. Additionally, the Wffi extender acts as a wireless device to cotmect to another wireless 

access device in order to connect to a network. The 0 anoU1er wireless access dovice11 may also be 

refen-ed to as an "upstream wireless access device". U sually, a WiFi extender uses a single radio 

frequ.ency device component to com1ect to both the wireless devices and the upstream wire1ess 

access device. Further, in order to avoid bad perfonnance, the radio frequency device has to work 

in the same frequency to connect to the wireless devices as well as to connect to the upstream 

wireless access device. It1 such a usage, when a wireless device transmits or receives data from 

the upstream wireless access device, the tr<1nsmission between the upstream wireless access 

device and the Wifj extender and the transmission hetween the WiFi extender and the win~less 
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device share the same frequency, Assuming there is no other usage 011 this frequency, the two 

transmissio11s must divide the time of using the frequency and so the end to end throughput 1s not 

as high as the ·wireless device can see from its connection to the Wi.Fi extender. For example, if 

the speed between the wireless device and the WiFi extender and between the WiFi ex.tender and 

t]Je upstream wireless access devi.ce are the same like 1 0Ombps, then the speed for transmitting 

data between the wireless device and the upstream wireless access device is cut in half, like to 

become around 50mbps. 

[0008) Typically, wireless devices establish a cmmcction with a single ,,vire1ess access 

device in an extended network based on a determination of which wireless access deviee will 

provide the highest quality wireless connection. The single wireless access device having a 

wireless connection to the wireless device is refen-ed to l1erein as a "current wireless access 

device." Once established, this wireless co11nect1on is maintained between the v.1ireless access 

device and the wireless device until the connection is lost or degrades below a threshold quality 

leveL The co1mection may be lost or degraded when the V{ireless device moves out of range of 

the wireless access device, moves to a location where there is interforenc-e, etc. Thereafter, the 

wireless device wi• attempt lo establish a new wireless connection; again with whichever 

\vireless access device wiU provide the highest quality wfreless connection. 

[0009j However, wireless devices often are transpo1ted to various areas within a coverage 

area covered by multiple wireless access devices without ever losing their c01mcction to their 

current wireless access device. Because of variations in the quality of the wireless connection 

v\lithin the coverage area, users maynot always be connected to the wireless access device that 

will provide the highest quality wireless connection. For example, a -wireless device user 

connecled to a first wireless access device may move to location that 1s remote from that wireless 

access device (a]thougl1 still maintaining a wireless connection), but is very close to a second 

wireless access dcvke (th.al would provide a higher quality wireless connection at the new 

location), As a result, the wireless device \\-ill receive a signal that is weaker than optimal . . 

{00010) In a home network, there is a router or gateway that connects the internal network, 

the home netwmk, and the external network, the Internet, For a home network where there is 

more than one wire1ess access device for a v..ireless device tu reach the gateway or the external 

network, almost no wireless device knows which wirele.,;s access device can give it better 
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connection to the network. This is because a wireless device does not know which access device 

has a better connection to the router/gateway aud the interpretation of speed for different access 

devices could be different For example, when a client sees one connection of lOmbps from one 

access device and one connection of 7mbps from another access device. 1f the l Om bps 

connection is from a gateway, then it is a better connection than the other. 1f the 1 Om bps 

connection is from an extender~ as elaborated in [0007], the connection speed from the wireless 

device to the gateway (the upstream access device) could be just Sm bps, and so the 7mbps direct 

connection to the gateway is actually the better connection. ln a general way, a home network has 

a tree t<Jpology. The root is the router/gateway, the nodes are extenders, and the leaves are 

wireless devices or v.-rired devices. ]11e whole tree is connected to the Internet through the 

router/gateway at the root. TI1ere could be multiple extende_rs connecting to the router/gateway 

directly and there could be extenders connecting to an upstream extender and then connecting to 

t11e router/gateway indirectly. For a wireless device, the connection quality provided by each 

node in the tree~ including the root if it is a gateway wireless access device; is detennined by not 

only the node's signal strength to the device~ the wireless capability of the node ... but also the 

connection quality between the node and the root. 

lOOO 11] What is needed is a system and method for configuring wireless connections in an 

extended network environment that optimizes connection quality to a wireless device in the 

coverage area. What jg thrther needed is :mch a system and method configured to continuously 

monitor wireless connections bct\.veen a wireless device and a plurality of wireless access devices 

to optimize the quality of a wireless connection to the wireless device. 

SUMMARY 

(00012] A wireiess access device may be configured to determine wireless corn1ection 

quality infom1atio11 for a wireless device in comparison to at least one other wireless access 

device. To achieve this functionality, a wireless access device can monitor all packets sent from 

the wireless device at a certain time for a ce1ta1n period, even when the wireless device is not 

connected to the wireless access device or the wireless packets are not intentionally transmitted to 

the wireless access device. Advantageously, each wireless access device can contribute to the 

process of identifying the wireless access device providing the highest quality wirele.ss connection 
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based on ,-vircless connection quality information transmitted by or exchanged among the wireless 

access devices. 

100013} According to oue embodiment of the invention, a network device -is configured to 

facilitate wireless connection managen1e,1,1t jn an extended wireless network. The network device 

includes a network device input connected at least -indirectly to an :internal network and 

configured to communicate a plurality of packets to and from at 1easi one computer system, a 

network device output connected at least indjrectly to an extemal network and t.:onfigured to 

communicate the plurality of packets to and from at least one computer system. The network 

device could also be a device that includes a network device input connected <lirectly to one or 

more wireless devices or wireless access devfoes an<l confibrw·cd to communicate a plurality of 

packets to and from at least one computer system, a network device output connected at least 

indirectly to a network and configured to communicate the plurnlity of packets to and from at 

least one computer system (the network device input and the network device output could actually 

use the same hardware device). In addition, such a network device also includes a computer 

processor configured to execute steJJS store.cl in non-volatile memory. The computer processor is 

configured to receive packets from a wireless device, identify the wireless device within a tablo of 

wireless devices communicating with at least one wireless access device in an extenc.icd wireless 

network, and generate wireless connection quality infonnation for the wireless device specific to 

the wireless access device that receiv ed the packets based on the received packets and based on 

the knowledge of the network topology related information. 

:[00014] 1n one embodiment, the computer processor is further configured to transmit the 

wireless connection quality infonnation and partial network topology infonnation to other 

wireless access devices in the network. 

1000151 1n another embodiment, the computer processor is further c011figured to exchange 

wireless connect1011 quality i11fonnation and prutial network topology infonnation with a plurality 

of other netwol"k devices and to identi(y a network device Ln the extended nenvork providing the 

highest quality w ireless connection for the wireless device. The processor may be farther 

configured to exchange messages with other network devices to initiate a connedion between the 

wireless device and the network device having the highest wireless c01mection quality. 
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100016) ,In another aspect, the wireless connection quality that is detected includes at least 

one of a wireless signal stren1=,Tth, a connection ca:pability, a utilization status ru1<l a connection 

patch qua1ity. 

£000171 According to another aspect of the invention, an extended network configured to 

implement an extended management function to identify a wireless access device providing a 

highest quality wireless connection to a wireless device. Tbe extended network includes a 

gateway configured to enable communication between the extended network and an external 

net-..vork, at least two wireless access devices in the extended network (one 1,:ould be the gateway 

if it is a gateway wireless access device). and at least one wireless device l1aving a wireless 

com1ection to a least one of the wireless access devices. The wireless access device includes a 

processor cxc~uting the extended management function to identify the wireless access device 

providing the highest quality wirele.ss connection based on wireless connection quality 

infonnation ,md topology in1onnation exchanged among the wireless access devices. 

100018] According to yet another aspect, a computer implemented method for identifying a 

wfreless access device providing a highest quality wfrelcss connection to a wireless device is 

des(,-ribed. The method includes mon1toring the relative signal strength of packets at a plurality of 

wireless access devices in an extended network from a wireless device having a current wireless 

connection to a current wirele...ss access device in the plurality of wireless access devices and 

generating wireless connection quality infon11atio11 at each wireless access device in the plurality 

of wireless access devices describing the quality of a wireless conne<--tion between the wireless 

device and the wireless access device. 

LO00I9J Other features and advantages of the invention will become apparent to those 

skilled in the art upon review of tl1e following detailed <lescl'iption, claims and drawings in which 

like numerals are used to designate like features. 

BR1EF DESCRIPTION OF THE DRAWINGS 

[00020} Prefened exemplary embodiments of the invention are i1lustrated in the 

accompanying drawings in which like reference numerals represent like parts tJrroughout, and in 

which: 

{00635037.DOC I ) 6 
TP Link Ex. 1004 

Page 10



1000211 FIG. l schematically illustrates an extended networking environment for 

communicating information between a wireless device and a plurality of wireless access devices, 

according to an exemplary embodiment; 

[0002-2] FTG. 2 illustrates an embodiment of the gkiteway wireless access device of FrG. l, 

configured to implement an extended network management function, shown in greater detail, 

according to an exemplary embodiment; 

{000231 FIG. 3A and 3B are schematic illustrations of an extended networking 

environment including a plurality of wireless access devices c.onfigure<l to implement an extended 

net\vork management function, according to an exemplary embodiment; and 

[0002-41 FIG. 4 is a flowchart illustrating a method for configuring device connectjons in an 

extended network enviromnent, according to an exemplaiy embodiment. 

10002sJ Before tJ1e embodiments of the invention are explained in detail, it is to be 

understond that the invention is not limited in its application to the details of construction and the 

arrangement of the components set forth in the following description or illustrated in the 

drawings. The invention is capable of other embodiments and of being practiced or being carlied 

out in various ways. Also, it is to be understood that the phraseology and terminology used herein 

are for the purpose of description and should not be regarded as limiting. The use of "including" 

and "comprising" and variatio11s thereof is mcanl to encompass t11e items listed thereafter and 

equivalents thereof as well as additional items and equivalents thereof. 

DETAILED DESCRIPTJON 

{00026] Refening now to F]G, 1, a netvwrking environment 100 for communicating 

infonnation between at least one wireless device 110 and an external network 130 through an 

extended network 120 is shown. The extended network includes at least a gateway wireless 

aoces~ device 122 and one or more extended wireless access devices 124. The extended network 

120 may further be utilized for communicating infom,ation vvith one or more additional wireless 

devices (not shown) connected with a wireless access device oflhe extended network 120. 
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1000271 Extended .network 120 is a local area network configured to provide wireless 

communication of infonnation with a plurality ·of devices and applications in relatively close 

prox,imity to each other, such as within a home, school, office building, etc. Wireless devices or 

' 'wi-,fi clients" 110 communicating through extended network 120 may include a web applkation 

running on a personal computing devke sucb as a desktop computer, a laptop computer, a tablet> 

ete-, a smartphone, a game device, or a streaming media player. The web application may include 

a web browsing application, a video player application, a telephony application, a video telephony 

application, etc. It should be understood that although specific devices and applications are 

des<..,Tibed, these are merely provide.cl as examples. Any or all of these or other wireless devices 

110 could be present in a given extended network 120. 

[000281 The gateway wireless access device 122 of extended network 120 is a type of 

network device that 1nanages the flow of data between extended. net\vork 120 and the ex_temal 

network 130. Gateway wireless device may comprise, for example, a route1~ a switch, ot a 

gateway. Functionality described herein as being associated with gateway wireless access device 

122 may be jmpleiuented using one or more devices. For example, gateway wfreless access 

device 122 may be configured to inolude a router in communication with a network switcJ1, either 

of which can be configured to perfonu some OJ all of the functions described herein. 

[000291 When a data packet is received at either gateway wireless access device 122 or an 

extended wireless acc-ess device 124, an additionaJ or second iype of network device, the wireless 

access device reads address information in the packet to dctennine its ultimate destination. In a 

packet-switched network, a "muter" is a device which 'recejves packets on one or more input 

interfaces and which oulp:uts those packets on one of a plurality of output interfaces so as to 1nove 

those packets within the 11etwotk from a source device to a destination device. Each packet 

includes header information, wl1ich indicates the destination device in either extended network 

I 20 or extemaI network l 30. Additional infonnation is provide-<l by the physical layer to the 

device which receives a packet directly and that information can futther include wireless 

connection quality info1mation, described in detail below \:\.-ith reference to FIG. 2. The router 

includes routing information, which associates an output inte1face wit11 infom1ation about the 

destination device. The rnuter can also perform other operations on packets, such as rew1iting the 
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packets' headers according to their routing protocol, or re-encapsulating the packets from a. first 

routing protocol to a second routing protocol. 

f00030J Gateway wireless access device 122 may be a gateway device that provides an 

exclusive communication channel between extended network 120 and external network 130. 

Acco1·dingly, packets transmitted by extended wireless access devices l 24 and/or wirefoss devices 

using extended network 120, can be viewed using the gateway wjreless access device 122. 

Gateway wireless access device 122 and extended wireless acce:is device 124 may fu1ther be 

configured to generate wireless connection quality infonnation transmitted to a certain '-'Yireless 

access device ( 122 or 124) or exchanged among wireless access devices ( 122 and 124), as 

described below in fi.uther detail. Accordingly, some or all wireless access device (122 and/or 

124) are further configured to implement an extended network management function for 

configuring device connections in an extended network environment, as described in detail below 

v,1ith reference to FIG. 2. 

1000311 External network l 30 may be a wide area telecommunication network covering a 

broad area, such as the Internet. External network 130 niay be connected 10 network device 120 

using a ·wired or wireless connection. For example, gateway wireless access device 122 may be 

connected to the external network 130 via a high-bandwidth connection such as a cable modem, a 

Digital Subscriber Line ( DS L,) modem, or a 3G/4G Long Term Evolution (L TB) moden1 

connection to send and receive data witb systems through cxternaJ network 130. 

1000321 External network 130 allows communication with one or more of a plura1ity of 

ex1:ernal systems including, for example an external web site~ an external computing system~ 

and/or an e.xtcrnal database. These systems and applications may be accessible using an Internet 

Protocol address provided by any of tl1e wireless devices on extended network 120 and used by 

network device 120 to determine a destination fur data transmitted to and/or from extended 

netwoJk 120 to external network 130, 

[000331 In operation, each wireless access device I 22, 124 in extended .network l 20 is 

configured to monitor, store, and/or tepo1t wireless connection quality information. The vvireless 

connection quality infonnation may be generated at the wireless access device 122 or 124 and/or 

included in packet headers received at the wireless access device. For example, each access _point 
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is configmed to monitor the link rate of packets sent from the v,rireless device l IO and to check 

the signa1 strength it receives for those packets, no matter which wireless access device the 

packets are intentionally tran.smitted lo. Accordingly, each wireless access device can provide 

wireless connection quality information indicating signal strength from the wireless device 110 

and con·esponding link rate for packets from the \Vireless device, 

100034] Each wireless access device 122 Ol' 124 in extended network 120 may be further 

configured to periodically review the wireless connection between the wireJess access device and 

any wireless devices communicating with tl1e ·wireless access device. The co1mection check may 

be perfom1ed periodically such as every 5 seconds, based on a reporle<l co1mection issue, such as 

an unusually slow connection, etc. A wireless access device can send and receive wireless 

co1111ection information and a pa1tial network topology with other wiTeJess access devices 

periodically in an attempt to identify a better connection for a wireless device. ln adclition, a 

wireless access device can also monitor at'\ existing connection to identify if the connection \vith a 

wireless d~vice becomes bad. lf the connectio11 does become bad, the wireless access device 

sta1is looking for another wireless access device in the extended network th.at can provide better a 

better connection for the wire1ess device. 

(00035} The wireless connection quality info1matio11 received from the wireless devic-e 110 

may be stored in a memory of the wireless access device 122 or 124 andior f01warde<l to a central 

repository, such as the memory for gateway wire1ess access device 122. The wireless connection 

quality infonnation may be either a simple value. such as a connection speed, or a number of 

different values~ such as co1mection speed and other quality infmmation for the extended network 

120, including the quality for connections between two wireless access devices, for examJJle, for 

the connection between the gateway wireless access device 122 and an extended wireless access 

device 124. The wireless c-01111ection quality infonnation may be forwarded when it is received, 

may he petiodically forwarded in a batch operation, may be aggregated to provide wireless 

connection quality 1nfonnation over a defined period of time, etc. Advantageously, the stored 

wireless connection quality infonnation may be used to determine the particular wireless access 

device 122 or 124 that can provide tl1e highest quality wireless connection to the wireless device 

110 at any particular time. Using tl1e network management system described herein, extended 
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net\vork 120 may be configured to utilize any tree topology including a gateway wireless access 

device l 22 as a root, such as a hub/star configuration, a cascaded configuration, etc. 

[00036] For example, in a tree topology, the extended network is configured in a tree 

topology including a gateway device as a root, one or more wireless access devices as nodes j11 

the tree, and a wireless device as a leaf. The netwOJk tree topology can have several levels and 

each level can havt: several nodes. A node or a wireless access device com1ects to the network by 

connecting to its upstream node or wireless acce.ss device. A wireless -klCcess device can connect 

to its upstream node in any of a variety of different ways. for example through a wired connection 

(e.g. Ethernet, and the wireless access device is a Wi-Fi AP). through a wireless connection (e.g. 

Wi-Fi, and the wireless access device is a W'i-Fi extender), etc. ln addition, a wfreless access 

device may be configured to have only one wireless interface where it perfonns multiplexing on 

the single wireless interface and uses the same wireless to connect to the extended network as 

well as to wireless devices. One example of such a device is a Wi-Fi single-band extender. 

[00037) Although the wireless device 1 JO will be connected to a single wireless access 

device 122 or 124 through an existing wireless connection, designated as the "current wireless 

access device." Establishing a wireless connection may inc.1ude perfum1,U1ce of a handshake 

protocol and the exchange of data packets as is we11 known in the art. Once a wireless connection 

is established, the wireless access device establishing the connection is considered the cun-ent 

wireless access device. Although connected with fue cunent w-ireless access device, each 

wfreless access device 122 or 124 on extended network 120 is configured to receive a11y packets 

transmitted to the current ·wireless access device:: from the wireless device 110 and store the 

observed quality infonnation of these packets independent of whether the wireless access device 

1s providing the wireless connection to the wireless device. Depending on the location/position of 

e.ach access device relative to the \vircless device, the observed signal strength at each access 

device for a packet from the wireless device (to the current access devioc) is different. In 

contrast, in a typical ,;vireless netw<>rk, this infonnation would be discarded as packets from 

devices that are not transmitted to a wire I ess access device were dropped by that wireless access 

device. 
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f00038J Referring now to FIG. 2 , a gateway wjretess access dcvioe 122 or simply 

"gateway'' configured to implement an extended network management flmction as described 

herein is shown in greater detail, according to an exemplary embodiment. Although gateway 122 

is shown in FIG. 2 as including specific components in an exemplary configuration~ it is 

important to recognize that gateway I 22 may include more~ fov11er, and/or a different 

configuration of components to implement the functions described herein. Ftrrther, although the 

functionality described herein is described as being implemented on a gateway deNice, the 

extended network management fimction can be implemented on a gateway device 122 and/or an 

extendel' access device 124. In addition, an implementation may be centralized on one device or 

distributed among a plurality of devices. For simplicity, the functionality will be described herein 

below with reference to implementation on a gateway 122. 

[00039] The functional components (not shown) of gateway 122 may be implemented 

using hardwa1·e including a processing unit~ a system memory, and a system bus that couples 

various system components, including the system memory, to the processing unit '111e system 

bus may be any of several types of bus structures including a memory bus or memory controller, a 

peripheral bus, and a local bus using any of a variety of bus architectures. FurtheJ, the described 

components may be implemented us1ng hardware andior software. 

[00040} The processing tuiit may be any type of computer processor configured to 

implement the functionality described he.rein includiug the steps of identifying advertising content 

requests in network packets transmitted through gateway 122. The processing unit may be any 

type of processor, such as a M IPS processor. 

{-00041] TI1e system memory of gateway 122 includes computer storage media 111 the fotru 

of volatile and/or nonvolatile memory such as read only memory (ROM) an<l random a.ccess 

memory (_RAM). A basic input/oulpul S}'l)tem (BIOS), containing the basic routines that help to 

tnmsJer infonuation between elements within gateway {22, such as during start•up or networking 

operations, is typically stored in ROM. RA,M typically contains data and/or program modules 

that are immediately accessible to and/or 1Jresently being operated on by the processing unit. The 

gateway 122 may also include other removable/non-removable, volatile/nonvo.latile computer 

storage media, such as flash memory. Although gateway 122 is shown and described herei11 as 
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iacluding memory, gateway 122 may alternatively be implemented to store infonnation in a 

network storage device. 

[000421 Although gate\Vay wireless access device 122 may be any of a variety of types of 

network devices, for clarity access point 122 is further described herein as a router type network 

device. Gateway wireless -access device 122 iJ1cludes a ·wireless client interface 202, a wireless 

connection analyzer 204, an extended network management system 206, an extended network 

management table 208, and an extended network interface 224. Although network device 122 is 

shown asincluding a number of functional embodiments represented as separatt:: compommts, jt 

should be w1derstood that the same functional component may be used to implement one or more 

or the functional embodiments. 

{00043] Wireless client interface 202 is a11 input/output port receiving/transmitting packets 

from/to the wireless devices l 10. Extended network interface 224 is an inputioutput port 

receiving/transmitting packets from/to the extended network 120. Extended network interface 

224 conne<.:ts the access device to Lhe extended network. Extended network interface 224 can be 

an Ethernet port, a wireless transmilter, or another device for receiving/transmitting packets 

from/to extended network 120. The pJ1ysical device for the wjreless client interface 202 and the 

extended network ir)lerface 224 can be the same. A simple extended access device 124 can be 

configured to have only one network il1terface (a wireless interface) such that both wireless client 

interface and extended network interface are through the only network intorface. 

1000441 ,viTeless connection analyzer 204 is a software component configured to analyze 

and detenn11te wireless com1cction quality between the wireless access device 122 and a wireless 

device. Although shown spedfically with.in gateway wireless access device 122, a ·wireless 

connection analyzer 204 is implemented in the extended network 120 on the wireless access 

devices 122 and 124 in the network. Accordingly, each wireless access device 122, 124 in tbe 

ex'k.nded network is configured to be able to obtain informati011 used to determine the wireless 

connection quality between that wireless access device and the wireless devices v.,-ithin the 

exte1tded nt:twork 120. 

(00045) 111e wirele.ss connection analyzer 204 associated with each wireless access device 

122, 124 is configured to generate a wireless connection quality table entry to be stored in an 
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extended network management table 208. The specific data used to generate the wireless 

co1mection quality table infonuation is described in fwther detail below with reference to the 

extended network management table 208. The analyzer 204 may generate the table entry based 

on information received from the wireless device 111 packet headers, based on data received from 

components in the wireless access device, such as a signal strength detection system (not shown), 

based on data received from other wireless access devices in the extended network, etc, 

(00046j Each wireless connection analyzer 204 is further configured to generate the 

wireless connection quality table entry for ead1 wireless device 110 associated with any wireless 

access device on the exte11de<l network. The analyzer 204 associated with each '-"irekss access 

device 122 or 124 can be configured to generate the table entry i1ldepc..'I1dent of whether the 

associated wheJess access device is connected to the wireless device l l 0, being used in the 

connection path to gateway wirnless access device 122, etc, The analyzer 204 associated with 

each wireless access device 122 or 124 can be further configured to generate the wireless 

connection quality table entry for each other wireless access device 122 or 124 that connects to it. 

(000471 Extended network management system 206 is a software application implemented 

in a toot or central wireless access device for an extended network, such as gateway wireless 

access device 122. In an alternative embodiment, network management system 206 may be 

1mplemented as a distributed system in a plurality of wireless access devices. Management 

system 206 is configured to implement a management protocol in the extended mesh network to 

detem1ine the wireless access device that can provide the highest quality \vireless co1mection to a 

wireless device at any pm1icular time. Accordingly, manageme11t system 206 is c-onfigured to 

store and maintain the extcnde.d network management table 208 based on connection quality data 

received by the wireless access devices 111 the network and exchanged amo11g wireless access 

devices in the network. Table 208 may also be generated to include data connection quality data. 

gene.rated locally at each wireless access device 122 or 124. 

f00048] Extended network management table 208 is generated and stored with the memory 

of gateway 122 and/or any other wireless access device. Table 208 includes a w1ique wireless 

access device record 210 for eacb wireless access device 122, 124 communicating through the 

extended network 120. Each record 210 includes a plurality of wireless connection quality table 
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entries 212, one for each wireless device 111 the extended network 120. Accordingly; table 208 

may be stored and maintained in inemory remote from device 122, such as would be implemented 

in a cloud computing environment. 

[00049] Each wireless connection quality table entry 212 in the network management table 

208 is specjfic to the wireless connection benveeu one wireless ac-cess device 122 or 124 and one 

wireless device 110. Accordingly, table entiies 212 include a wireless -access device identifier 

2 14, a signal strength data field 216, and a wireless capability field 218 for the wireless device 

110. Each wireless access device record 21 0 for a wireless access device 122, 124 includes a 

utilization status data field 220 for each 1,.vireless band (e.g., 2.4 GHz, 5GHz), a noise field 222 for 

each wireless band, a wireless capability field 224 for the wireless access device, and a 

connection path quality data field 226 desc1·ihing the connection path for e.ach wireless access 

device 124 in the patl1 to the gateway \vireless access device 122, (i.o., determined by the 

connection quality between any two contiguous wireless access devices on the path between the 

ciment wireless access device and the gateway wireless access device 122). For the gateway 

wireless access device 124, this fie ld is set to the highest value in the extended network 120. 

1000501 According to a speci fie implementatfon, table 208 includes one record 210 for each 

wireless access device in the extended network. In each record for an access device, there is a 

table for the wireless clients connected to that access device. Each table entry 212 conesponds to 

a wireless client connected to the access device. Some fields (214,216,218) are associated with a 

table entry since they are speci·fic to a wireless client , while other fields (220, 222, 224) are 

associated with a record since they are not specific to a wireless client but are specific to a 

wireless access device. 

[00051] Extended network management system 206 is configured to identify the wireless 

access device that can provide tl1e highest quality wireless connection with a wireless device at 

any given time. Accordtng to exemplary embodiment, management system 206 identifies 

highest-quality wireless connection based on at least the capability of the wireless device 110, lhe 

capability of the gateway wireless access device 122, and the capability of each wireless access 

device 122, 124 in tl1e extended network 120, the path quality from the wireless access device to 

the gatev~ray, etc. 
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[00052J Referring now also to FlG. 3A, a sd1ematic illustration of an exemplary extended 

wireless network 300 network topology including a wireless device 310, a gateway wireless 

access device 320 in the form of a router, and extended wirele~s access devices 330-336 is 

illustrated. The network topology may be generated based on exchanged messages 

communicated between the components of network 300. Each message may include a partial 

network topology based on the messages received by the 1,;omponent that is transmitting the 

topology. 

l000531 Extended wireless network 300 further includes a representation of connection 

speed 340~350 between wireless communication elements within the extended network 300. 

Acwrdingly. the connection .speed 340 between gateway wireless access device 320 and -a first 

extended wireless access device 330 is 60 Mega biis per second (Mbps)> while the connection 

speed 342 between gateway wireless access device 320 and a second wireless access device 332 

is 20 Mbps. The connection spee<l is depende,nt on several factors, including at least the hardware 

and software installed on each endpoint (i.e. the ccnmection type and the capability of each 

endpoint) and the distance between the endpoints if it's a wireless co1mection. 

f00054] Where wireless device or "Wi-Fi client'' 310 is positioned at a fast location 308 as 

shown in ghost form in F ig. 3A1 the wireless device 31 ()maybe already connected to the 

extended wite1ess access device 334. The wireless connechon is designate<l as 350. However, 

management system 206 will continually evaluate available wireless connections while the 

wireless device 3 IO is moving. 

{00055] For example, when the wireless device 3 JO inoves to the second location depict in 

Fig. 3A, (location #2), the wireless connections 350 becomes weak and the wireless device 3 l 0 

may suffer from the weak wireless connecti()n. Dependent on the wireless device 3 l O's 

implementation, wireless device 3 10 may detem1ine if tbe wireless device 3 10 needs to try to a 

different wireless access device to get a better connection based on any of a variety of factors. 

Such continuous searching for an optimal connection is referred to as roaming i111he wireless 

environment For example, some implementations are con.figured to use t11e existing connection to 

avoid disrnption until that connection is too weak to maintain the connection. The weak wireless 

connection 350 may be identified by the wireless access devices 334 based on detected poor 
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signal strength between the wireless access device 334 and the wireless device 3 l 0. The poor 

signal strength infonnation may be communicated among the wireless access devices and the 

management system 206 irnplement-cd by each wireless access device 122, 124 will J)Ut the poor 

signal strength information in its table as discussed above. 

[000561 Farther, at the second location, wireless device 310 may have a good wireless 

connection if it connects to wireless access device 336 or v...ireless access device 332. Tbis can be 

detected by the wireless access device 3321 336 by monitoring the signal strength from a11 the 

\\rireless packets sent from the wireless device 310, even if the packets are not transmitted to the 

wireless access device 332., 336 inten6onally. Accordingly, management system 206 is 

configured lo check if the wireless access device 332 or 336 can provide a better connection to the 

wireless device 310. Generally, the connection !speed for a wireless device 310 to the gateway 

wireless access device 320 is detennined by determjning the lowest speed among all links 

(between any two contiguous devices) in the connection path between that wireless device and the 

gateway wireless access device 320, divided by the number of link~ between the gateway wireless 

access device 320 and the wireless device the network device 3 I 0. Accordingly, at the second 

location, the lowest speed in the cormection path through wireless access device 336 (path# 1) i.s 

20 Mbps, and the connection speed for path#] is 20 :rv!bps divided by the three links
1 
which gots 

6.67 Mbps. In contrast; while tl1e lowest speed in the connectio11 path through wireless access 

device 332 (path#2) is also 20 Mbps, the connection speed for path#2 is 20 Mbps divided by the 

two links, which gets J 0.0 Mbps. Accordingly, management system 206 will initiate a wireless 

connection between the wireless access device 332 and the wireless device 310 based on the 

higher 10.0 Mbps connection speed. 

f00057J However, ·referring now to 'FIG, 3 B, where if the wireless device 310 is capable of 

creating connections with a fogher speed to the wireless access device 332 and 336, and the 

connection speed 346 and 348 for the wireless connection between wireless device 310 and 

wireless access device 3321 336 is both 60 Mbps. The higher speed of the link wi'll result 111 a 

higher connection speed for the path#1 and the consequent connection speed is 60 Mbps divided 

by 3, which gets 20.0 Mbps. However the connection speed for the path#2 remains at 1 OMbps, 

even tl1e connectio11 speed 34611as been increased to 60mbps. That is due to the cmmection 342 

now becomes the bottleneck of the path#2 and t11at keeps the connection speed for path#2 on 
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l OMbps. Accor<lingly, nianagemcnt system 206 will -initiate a wireless connec1ion between the 

wireless access device 336 and t b.e wireless device 3 10 based on the higher 20.0 Mbps link rate. 

f0O058) Jlcfening now to FIG. 3C, a schematic mustration of another exemplary extended 

wireless network 300 jncluding a wireless dcvic.e 364, a gateway wireless access device 360 in 

the form of a router, and an extended wireless access devices 362 is i11ustrated. If the wireless 

device 364 connects to fhe wire1ess access device 362, the connection speed be-tween the wireless 

device 364 and the gateway wireless access device 360 is 20 mbps divided by 2, which is l 0 

Mbps. Jf the wireless device 364 connects to the gateway wireless access device 360 directly, the 

connection speed is 15 Mbps. 1110 management system 206 will co.nsider the wireless access 

device 360 provides a better connection for the wireless device 364, even though, from the 

wireless device 3641s point of view·, the wireless access device 362 provides a better connection. 

As shown in FJG. 3C, in a wireless extended network, a wireless device has multiple wireless 

access devices to connect to and a wireless access device that has stronger signal may uot be a 

better choice to provide a faster connection speed to the gateway device. 

(00059] Referring now to FlG. 4 , a flowchart 400 illustrating a m eihod for implementing 

tbe extended network management system l 00 of.FIG. J to identify a high quality wireless 

connection for a wireless device 110 is shown, according to an exemplary embodiment. Although 

flowchart 400 inclades multiple s teps pc1"fo11ned in a defined order, the functions described herein 

can be perfom1ed using more, less and/or a different ordering of steps. 

[00060J In a first step 402, wireless device 110 (FIG. l ) creates a wireless connection with 

one wireless access device 122 or 124 in the extended netv,ork l 20. The wirele-ss connection m ay 

be created based on an initlal use of the wireless device 110, based on establishment of a new 

connection following a loss in connection~ based on a specific elapsed time, etc. Establishing a 

wireless connection .may include performance of a handshake protocol and the exchange of data 

packets as is wc11 known in the art. Once a wireless connection is established .. the wireless access 

device establishing the connection is considered the current •Nireless access device. 

l00061l In a step 404, upon establishment of the wireless co11J1ection, the current wireless 

access deV'ice, including at least gateway wireless access device 122 and possibly additionally 

including one or more extended wireles~ access devices 124, is configured to transmit the 
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establishment of the wireloss connectinn and the ide11tity of the wfreless device to other access 

devices within the extended network 120. 

10006,2] In a step 406, each wireless access device in extended network 120 that is withir1 

wireless range of the wireless device 110 will begin receiving data packets froin t11e wireless 

device 110 based on the wireless connection to tlie current v.rireless access device. Generally, 

wireless access devices in extended network 120 other than the current wireless access device will 

not process the data riackets transmitted to tl1e current wireless access device; they typicaily 

discard those packets. However, based on the received data packets, each wireless access device 

in extended net\•vork 120 is configured to generate wireless co1mection quality infonnation 

descrihing a real or theoretic.al wireless c011nection between that ·wireless access device and the 

wireless device 110. S tep 406 may be perfonned for an indefinite time or a defined period of 

titnc, such as 3 seconds. 

[00063) bl a step 408, each wireless access device having vtireless com.1ection quality 

infonnation for wireless device 1 l 0 exchanges the generated infonnation with each other wireless 

access device i11 the extended network 120, and those information is kept in a repository such as 

network management table 208 and/or network management system 206., described above- with 

reference to FJG. 2. According to an exemplary embodiment, the .repository could be located in 

the memory of any wireless access device 122 or 124, such as table 210 of FIG , 2. 

[00064} In a step 410> the gateway-vvireless access device 122 or the current wireless access 

device l 22 or I 24 analyzes t11e received wireless connection quality information to identify the 

wireless access device that can provide the highest quality wireless com1ection to the wireless 

device 110. 1t is important to recognize that the highest quality connection may vary dependent 

·upon tl1e intended use of the wireless co11nection, for example, if wireless device 110 is utilized 

to implement an IP telephony apphcatfon, a link rate uiay be the primary factor in identifying a 

high quality wireless connection. Alternatively, .if wireless device 110 does not include the 

capability to manage an excess amount of dropped packets, the wireless connection quality may 

be identified based on the fewest nwnber of dropped packets. 

100065) In a step 4 J 2, a wireless access device 122 or 124 that does centralized control or 

the current wireless access device identifies any change in the condition of the wireless 
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connection to the cune~lt wireless access devjce. The connection check may be perfom1ed using 

the method described above with refore111..:e to FTG. l. Alternatively, the central control wireless 

access device 122 or 124 or the current wireless access device may be configured to periodically 

determine whether to change the wireless connection from the CtuTent wireless access device to a 

11ew wireless access device based on a determination that the new wireless access device can 

provide a higher quality wireless connection and the coIU1ection transfer will not disrupt the 

applications running on the wfrelcss device 110. 

[000661 ln a step 414, a wireless connection is established to the wireless access device 

providing the highest quality wireless connection. The cormection may be established based on a 

message transmitted from the centTal conlrol wireless access device 122 or 124 to the new 

wireless access device. Alternatively, the connection may be established based on a 

determination made at the current wireless access device. In either event, the resulting "current') 

wireless access device may be the same wireless access device to which the wireless device 11 O 

was connected prior to the connection que1y of step 410 or a different wireless access device. 111c 

process then returns to step 404, where the steps 404-414 are repeated on an ongoing basis. 

(00067] When a wireless device 1 IO is joining an extended net.vork 120 (that is, during the 

step 402), s-imilar mechanism can also be used lo detonnine the best wireless access device 122 or 

124 for the wireless device l 10. \.Vhen a wirele.ss device. 110 attempts lo join a network, it 

usually sends out some packets to discover the environment and il l1as to send out a request packet 

for joining a network. By observing the signal strength from these packets and exan:1injng tbe 

packet contents, a wireless access device l 22 or 124 can estimate the connection quality if the 

wireless device 110 connects to it. Furthermore, a wireless access device 122 or 124 can estimate 

the data transmission ~"J)eed between the wireless device 110 and the gateway wireless device 122 

if the wireless device 110 reaches the gateway wireless device 122 th.rough it. 

[000681 According to an .alternative embodiment, network management system 206 may be 

implemented as a distributed management system, such that an embodiment of the network 

management system 206 is resident in ev-ery wireless access device within extended network 120. 

In such a system. wireless access devices exchange infomwtion with each other and eaob wireless 
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access device is aware of which wirdess access device can provide tho 11ig11est quality wireless 

connection to the v.rireless device 11 0. 

[00069] Certain tenninology is used herein for purposes of reference only, and thus is not 

intended to be limiting. For example, terms such as "network device" refer to any system or 

device t eceivi11g and retransmitting infonnation packets in a computer network. 

100070] References to 11a server" and "a processor'' can be understood to include one or 

more controllers or proc-essors that can communicate in a st.and-alone andior a distributed 

environment(s), and can thus 1,e configured to communicate via wired or wireless 

communications with other processors, where such one or more processor can be configured to 

opcra1e on one or more processor-controlled devices fhat can be similar or different devices. 

Furthennore, references to memory~ unless otherwise specifie.d, ca11 include one or more 

processor-readable and accessible memory elements and/or components that can be internal to the 

processor-contTOlled device, external to the processor-controlled device, and can be accessed vja a 

wired or wireless network. ft should be w1derstood that a con1puter program may -embrace 

constituent programs and that multiple programs may be implen:iented as a single or multiple 

programs, 

[00071] Various features of the invention are set forth in the following claims. It should be 

understood that the invention is not limited in its apphcation to the details of construction and 

arrangements of the components set forth here-in. The invention is capable of other embodiments 

and of being practiced or carried out in various ways. Variations and modifications of the 

foregoing are within the scope of the present invention. It also being understood that the 

invention disclosed and defined herein extends to all altemative combinations of two or more of 

the i.ndi vidual features mentioned or evident from the text and/or drawings. AlJ of these different 

combinations constitute vru.fous alternative aspects of the present invention. The embodiments 

described herein explain the best modes known for practicing the invention and will enable others 

skilled in the art to utilize the invention. 
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CLAIMS 

What is claimed is: 

l. A network device configured to fadlitatc wireless connection management in an 

extended wireless network, comprising: 

a net.work device input connected at !east indirectly to an internal network and 

configured to communicate a plurality of data p<1ckets to and from at least one computer 

system; 

a network dev1ee output connected at least indirectly to an ex.temal network and 

conJigured to communicate the plurnHty of data. packets to and from at least one 

computer system; and 

a computer processor configured to execute steps, including 

receiving packets from a wireless device, 

identifying the wireless device within a table of wireless devices 

connected to a wireless access device in an extended wireless network, 

generating wireless connedion quality info1mation for the wireless device 

specific to the wireless access de\ice. 

2. The network devjce of claim 1, w11erein the computer processor is forther 

configured to transmit the wii:eless connection quality infonnation to other wireless access 

devices in the extended network. 

3. The netWork device of claim 1, whereJn the computer procc-ssor is further 

configured to receive wireless connection quaJjty info.m1ation from a plurality of other network 

devices and to identif)' network device in the extended network providing the highest qtJality 

wireless connection lor the wireless device. 

4. The network device of olaun 3, wherein the processor is further configured to 

-initiate a wfreless connection between the 11etwork device having the highest wireless connection 

quality and the \Vireless device. 
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5. The network device of claim 4, wherein the processor is further configured to 

initiate tlle wireless connection with the network device having the highest wireless connection 

quality base.a on a connection check between the-network device and the vvireless device. 

6. The network device of claim 1, wherein the wireless connection quality 

iufonnation includes at least one of a wireless signal strength" a connect.ion capability, a 

utilization status, a network topology, and a C-Onnectiou patch quality. 

7. An extended network co11figured to implement an extended management function 

to identify a wireless access device providing a highest quality wireless connection to a wireless 

device, comprising: 

a gateway device configured to enable communication between the extended network and 

an external network; 

at least two wireless access devices in the extended network; and 

at least one wireless device having a wireless connection to a least one of the wireless 

access devices1 

wherein the gateway device and/or wireless access devices include a processor executing 

the extended management function to identify the wireless access device providing the 

highest quality wireless connect1on based on wireless connection quality infonnation 

transmitted by or ex.changed among the wireless access devices. 

8. TI1e extended network of daim 7, wherein the extended network is configured in 

a tree topology including a gateway device as a root, oue or more wireless access devices as 

nodes in the tree, and a wireless device as a leaf. 

9. The extended network of claim 7, wherein each wireless access device is 

configured to generate wireless connection quality information for received packets from the 

wireless device in consideration and to transmit the wireless connection quality infonnation to 

one or more \Virelcss acc~ss devices in the extended uetwork. 

I 0. The extended network of claim 7, wherein at I east one wireless access device is 

configure.cl to initiate a connection between the wireless access device having the highest quality 

wireless connection for the wireless device and the wireless device. 
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l l. The extended network of claim 10, wherein at least one wireless access device is 

further cxmfigured to initiate the connection to the wireless access device having the highest 

wireless connection quality based on a connection check between at least one the wireless device 

and the wireless device. 

12. The extended network of claim 10, wherein the cutTent wireless access device is 

further configured to check the connection quality for the wireless device on a periodic interval. 

13. TI1c extended network of claim 71 wherein the wireless connection quality 

includes at least one of a wireless signal strength, a noise level, a connection capability for a 

wireless device, a connection capability for a wireless access device, an extended network 

topolo1:,,y, a utilization status and a connectjon path quality. 

14. The connection quality of claim 13, wherein the connection path quality for a 

wireless device is the conneciion quality between the wireless device and the gateway device. 

15. The extended network of claim 10, \Vherein a first wireless access device is 

further configured to initiate the connection between tl1e wireless access device having the 

highest wireless connection quality ,md the wireless device based on a collll,eclion check between 

at least one wireless access device and the wireless device, wherein the wireless access device 

having the highest wireless connection quality may be the .first wireless access device. 

16. A computer implemented method for identifying a wireless access device 

provfrHng a highest quality wireless connection to a wireless device, comprising 

receiving data at a plw-ality of wireless access devices in an extended network from a 

wireless device having a ctrrrent wi1·eless connection to a c1-1JTent wireless access device 

amongst the plurality of v.,ireless access devices; and 

generating \.Yireless connection quality ii1formation at each wireless access device in the 

plurality of wireless access devices describing the quality of a wireless connection between 

tl1e wireless device and the wireless access device generating the quality itifon:nation. 
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17. The me1hod of c.laim 16, further including transmitling or exchanging the 

wireless counectiou quality infom1ation from a wireless access device to/with other wirnless 

access devices in the extended network. 

18. TI1e method of claim 17, wherein at" least one wireless access device is oonfigiu·ed 

Lo initiate a wireless COMection between the wireless access device having the highest quality 

wireless coiu1ection for the wfreless device and the wireless device. 

19. The rnethod of claim J 8, wherein at least one wireless access device is further 

configured to initiate the wireless connection with the wireless device having the highest 

wireless co1mection quality based on a connectiou check between at least one wireless access 

device and the wireless device. 

20. The method of claim 16, wherein the wireless connection quality incJudes at least 

one of a wireless signal strength. a noise level, a connection capability for a wireless device, a 

c-0unection capability for a wireless access device, an extended network topology, a utilization 

status and a connection patch quality. 

21 . The method of claim 17, wherein a first wireless access device is further 

configured to initiate the wireless connection between the wireless access device having the 

highest wireless oonnectio-Jl quality and the wireless device based 011 a connection check between 

at least one wireless access device and the wfre1ess device., wherein the wireless access device 

having the highest wireless connec,tion quality may be the first wireless access device. 
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ABSTRACT 

An extended network is configared to implement an e~tended management function to 

identify a wireless access device prnvi<ling a highest quality wireless connection to a v.,ireless 

device. The extende<lnetwork includes a gateway wireless access device configured to enable 

commtmkation between the extehdcd network and ru1 external network, at least one additional 

,vire1ess access device in the extended network, and at 1e-ast one wireless device having a 

wireless connection to a least one of an additional wil'eles.s access device and the gateway 

wireless access device. At least one wireless access device incl1ides a processor executing the 
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1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

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

New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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IN THE UNITED STATES PATENT AND TRADEMARK O'Fil'ICE 

.Serial .No.: 131974.,090 

l7Hing Date: Angusi 23, 2013 

Inventor: Lin et aL 

Confinnation No. 451 7 

Group Art Unit: NIA 

Attorney Docket No. 2188.047 

invention.; 5'.ystem alld Method for Configuring Device Connections 
in an },);tended Net,vork Environment 

TRANSMISSION OF DECLARATIONS FOR NON]>ROYlSIONAL APPLlCATlON 

Commissioner for Patents 
Posl Office Box L450 
A.lexandria, VA 22313-1450 

Sir: 

1n follow~up to the filing of the non-provisional patent application on August 23, 2013 

referenced above, applicant submits the following: 

1) two executed combined Declaration and Assignment for 
Non-Provisional Application forms 

The $140 foe for the late fil'i• g of the Declarations was paid when filing the 

11on-provisional patent application, However, the Director is hc1·eby authorized to charge 

payment of any additional fees assc,ciated with this or any other communication or credit a,ny 

overpayment to Deposit Account No_ 50-ll70. 

DJtcd: AugusL 30, 2013 

BOY1.B FREDRICKSON S.C. 
840 No.rth Plankinton A venue 
Mih-vaukec, W1sconsin 53203 
Telephone: (414) 225-9755 
Facsimile: (414) 225-9753 
Email: docketi11g@boyl€4fred.com 

Respecttblly submitted, 
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DE·CLA.RATION AND ASSIGNlHENT 
NON~PROVISIONAL PATENT APPLICATION 

'i'i1Je oflnvention: Syst,:,m and lvferlwtljor Conjig11ri11g Device Connections in 011 Et/ended Nenvork J:.'111:irorwwni 

l. Declaration of Inveu1or 

As the below named invent.or, 1 hereby declare that: 

This declaration is directed to the following APPUCA T]ON: 

...... 'TT1e attached United States no11-pmvisiom1l pacem applkauou, or 

.)L U1~itcd Sratei; non-provisional patom application or PCT inJecrrntionaJ applicatirn1 Serial Number -
I 3t97_q,,Q9..{l, fi.led 011 Augu~11.~,_} Q.ld-

·r he APPl.lCA'fION \Vas made or al1thoriized to be mude by me. 

r believe Lhat f am the 01·iginal inventor or an original joint i,wentot ofa cfo1m~d lnw:s11ion in the APPLlCATlON. 

[ have reviewed and uudcrstantl tha co11to::.nts of the APPLJCATfON, including the claims. 

I ackJ1owledge the <lu1y to disclose information whic;h is material lo paten.tnbllity as defined itt Title 3 7, Code of 
Fcder1;1l Regulations §I.56, 

r hcteby acknowledge that any willful fah:e statement made in ibis declaraliou is punishable- under 18 U.S.C'. 100 I 
by fine or im:priso11111em of not more than five (5) years, or both. 

JI. Assignment df the I nvcntfon 

111 consideration of the sum of One Dollar ($1.00) and orllet· good and valuable <"onsid~T,lt\ons, lhc rcccipr of which 
1-, hereby ackuowiedgcd, l. hereby do selt assign und uausfor to NETG.EAR,Jrw..,. (hereinafter ref.erred 10 ilS 

"ASSlGNEE"), a corporation orgat1i:t.cd 1m(ler the laws of the state of Calif.~)mia, and localed aud doing busincsi; al 
l~Q.~.~st Plumeria Drive, Sa1Ll.Q.~e. C'~<\ 95134, its succes!ims and assigns, my emire rig!1t, title .;:ind imerest in said 
invi;-ntion in my capacit)' as an invenL01· or as otherwise acquired by me, to tile abo-vc identified invention as set forth 
in the APPLXCATfON for United States Letters P;.itcot therefore and any divisions or co11ti1111ations thereof; at1d any 
J.c rtors Patc11t obraiuctl lor the said inventi(lll in the t..:nited States and foreigu couniric.), or faiau11g oqt of sa.id 
tipp1k.ation o,: a11y such division or continuation thereof, aud any reissues or extensions of:rny surh l..etlers i.>at~nl. 

Tht~ Con1tnissioru::r of Patents is hereby (rntho.rized and requestt~d 1:0 issue Letters Patellt for said inve11tion to 1hl'. 
ASSlGNl?.E, as assignee of the entire right:. title and interest therein. 

T covenant that I have full righl to convey irny entire title and interest in said inve11tion as an i1wentor. and that. J have 
not executed ,md will nol execute any agreemc:nt in conflict berewi1h. 

I Ji.1nher covenant that l \.\'lli, at any tirne, upon n:qt1est, execute and detiver any and q!I l}apers tliat may be. ne,:essary 
nr desirable to perfect tht:: title iu ASSIGNiEE to said invention or any Letters Patent tliat may be granted tht::refore, 
and rhat if ASSIGN.EE, or its assigL1ee, desires to make a substimte. divisional or l'ontinuatio1i .ipplication fix s:1id 
inv~niiou, or to secure n reissue: or extension of said Lettt;rs Patent, to file a disclaimer re!Jling thereto, or an 
appitration for a conesponding patent in ally fon: ign cmm!ry. and that J will, l!'pou request, sign all papers. make all 
righ1ful 0111.hs. and do alJ lawful acts requisite fo.r the sa.id purpo!ie. bnt at the (:xpense of the ASSfGN.rm. 

! fui'ther covenmn and acknowledge that the entirt:: beneficial inicn:.'St in the invention tO which the above refercnocd 
,ipplication refotes is irrevocably vested in the ASSIGNEE including tl1e right 10 n1ake applications for p(otec:.ion in 
all countries abroad nnd to claim priority rnnder rbe International Conve.otiou for sur.h app!icati<>tls and hc-reby assent 
to the making of any s ucl1 applications, \.Vith or without priority claim, and of any J1v1sional applications res11iting 
1hcn.:fr01n. 

I ihrther covenant that J will at all ti mes, communicate to !he .ASSIGNEE, fts o.uccessors, a~;;igns, or legal 
repr.:-sentativc:s, u11 facts relating to said invention a11d Letters Pat-ent, or ihe history rhereof. knmvn to me, and testify 
os to the SH.me in administrative actions or other litigahtm when requested so to do. 

I hereby authorize the ASSIGNEE <>r !he attorney of record to insert tl1e fil ing dace and serial number of the 
,-'\l>PJJCATlON in this instrument: 

100t>4'.!lr2.2.DOC I J 
,~t1orn,:y nockct No. 2 lll&.04 7 
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Dec!&ration and Assignment 
Non--Ptovisional Patent Application 
Page 2 of2 

Executed and delivered this 7.G\1ay of ..... J .. & },;: rs\··· • '.Z_Q.!]. 
, ...... 

lnvcntor Name: Yu-Tel ,,,.,_,i,,.n ____________ _ 

STATP. Of' _______ _ 

COUNTY OF ______ ~ 

On this -·-·- day of ______ , 2013, before me, a notary public in and for said county, appeared the person 
identified above, who is personally known t:o me to be the same person whose name is subscribed to the foregoing 
instrument, and the person who acknowledged that the person signed, sealed and delivered the said instrument as a 
th:e and volUJ:1lary act for the uses and purp,oses thereih set forth. 

(SEAL) 
Notary Public, State of·-·······································-­
My Cotnmission: ----··-·-···-·----

100!5•mi2'.2.POC / } 
Attorney f)Qcke1 No. 2 I llR.047 
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DECLARATION AN)) ASSlGNME~T 
NON- PROVlSJONAL PATENT APPLICATlON 

Tith: ofluvention: System and ,Vethodfo1" Conjig1rri11g Device Connectivm i11 cw t::xumd~·d Nerwork Em,'ironment 

!. Declaration of l n:ventor 

A~ the below na1ned inventor, I. hereby declare that: 

This declaration is dircctetl to the follow:ing APPLICATION: 

~··· The anached Un.ilcd States T11,n-provisional patent application, or 

X United Sratcs ll<ll)-provisinn,al patent applicution or PCT i111ern.l.tiot1ill npplkati011 Serinl Number 
J 3/974.090, filed on August 23. 3013. 

Tim A PPL!CATION wus made or authorized lo be mMe hy me. 

T bdit'w that l um the original inventor or an origiualjoint inventor of' a claimed invention in the APPLJCA TTON. 

1 have revie\vcd and ttndcrsland tile conte11ts oftbe APPLlCATlON, including the dairns . 

. I acknowledge the d\1tyto disclose information which is material to p~tent~hllity as defined in Title 37 .. Cod<· of 
Fcclcra! Regu.h1tions §1.56. 

·r h~rcby acknu,vledge that o.ny willful false staternent nmde in this declaration is puni.shnbk under 18 V.S.C 100 f 
by fine or imp.risotunent of not more than five (5) years, or both. 

H. Assignment of the Invention 

In consideration oftJ1e sum of One Dollar ($1.00) and other good and v~\luable c:omndcrations. the receipt of which 
ii; h1-,reby acknowledged, I hereby do sell, assign and transfer to NETGEAR.Jnc-_ (bereinafrcr refei:red to as 
"(\SSIGNEE"}, n corporation organlzcdutJdcr The laws oftlte state of,C~Iifornia. und located and doing h~ine:;s at 
)~0 Ea,~ Plumeria Dtive,_~.l:l.n..J.Q§..~, CA 95134, its su.ccessm·s and assigns, my cmire right, title and i1)terest in sajd 
i11v~nl1ou in my cap,lcil'y as an inventor or as otherwise :acquired by me, to the above id<!ntil'icd invention as set fo11l1 
in the APT'l,JCAT!ON for United States Letters Patent tbcrcforc and any divisions or continuation~ thereof: nud any 
Letters Putt:.m obtained for tlle said inventi.on m !he United State..:; and foreign countries. or .issuing our of said 
-application OT any such division or cootiunatio11 tbc1·co[, and any reissues or extt ns.ions of any such Letters Patent. 

The C1)nunission~.r of Patent:, is he-rcby authorized and requested to issue .Lt:ttcrs Patent for said invenlHHl to the 
ASSlGNhB, as assignee of lhe entire right., title and ioterest therein. 

T covenant that l have full right to convey my e11tire title and interest iu said invention 11s a11 inve1).to1. :mtl that I l1avc 
not executed and will not execute any agn::emenr in conflict herewith. 

1 further covenant that I will, at auy time, upon request, execute and deliver any and all papers that may be nccessi.lry 
,,r ,ks.iniblc to perfect the title in ASSIGNEE to said invention. or auy Le-itcrs l'ate1u that may be grailk<l therefore, 
,lJld U-\at if ASSIGN.EE, or its assig,i.ee, desiires t.o mak-e a substittlte, divisiDnal or contil1uadon <1pplication for said 
invention. or to sc-cure a reissue or ex.tens.ion of said Letters Patent. ta file a disc.laimcr rda1ing thereto, Nan 
npphcution for a c,,nesponcling patent i11 a:ny foreign country, a11d that l will, t1pon request, sign all p:::pers. make all 
righ:fuJ C)aths, and do all lawful acts requisite fOJ' the sajd purpose, hut :H the expense of the AS::l(GNEE. 

I furtl1er covenm1t and acknowledge that the 1:mLirc beneficial in!erest in the iuvi;:.n1ion to which the above rd1:rcnccd 
ap11lica6011.rt>\ates is UT\3Vocably vested in the ASSIGNEE including the right to make application$ fm: prnteciion i.n 
:\11 coimn.-ies abroad and lo claim priority under the J.nternational G--0nve11tion for such applicarions and hereby asst'nr 
w the m,1king of any such applications, wi1th or without priority dai.m, a11d of any div1sfo11al applicatio11s resulting 
lhtwefrom. 

,l l't1flht:r covenant that l will at all ti'lnes, commmricn.te to the ASSIGNEE, its successors, as5igns, or leg;i.1 
!epresentafives, all fact,., relating to said im.'emion and Leiters P:~teut, or the his.tory thereof. known to i1,1e, and testify 
ns ru the same in adminjst1·arive actio[)s or ,other Iitiga1i,1n when rc<.1uestcd so to do. 

I h<:reby auth()rize the ASSIGNEE o:r the attorney of record to insert the filing dare and serial nurnb~1· of the 
i\PPLICATION in this instrument: 

•IJ06.:iW2:LDOC I } 
/\ttonuy Oo,.kt'i N,,. iJ88.(l.:l7 
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Declaration and .1-\ssignment 
Non-Pl'Qv-is1onnl Patent Applicatimt 
Page 2 of 2 

STATE OF _______ ~ 

COUNTY OF·-·-·····--··--···--

) 
) 
) 

rnvcntor Namt!: Bing,-Hvang C~Q,.,,._ _________ _ 

On this day of ______ , 2013, before me, a notary public in and for said county. appeared the person 
identified above, who is personally known Ito me to be the same person whose name is sub.'>cribcd 1.0 tnc foregoing 
in.strumem, and the perSon who acknowledged 1.hat the person signed, scaled and deliven~d the said instmroent as a 
free and voluntary act for the uses and pm-poses therein ~et forth. 

(SEAL) 
Notary Publk, Smte of _________ _ 
My Commission: 

{OOQ4:W23 • .DOC I } 
Attorney Docket No. 2 J S8.047 
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Electronic Acknowledgement Receipt 
I 

EFSID: 16733384 

Appncation Number: 13974090 

lnternatlonal Application Number: 

Confirmation Number; 4517 

Title of Invention: 
SYSTEM AND METHOD FOR CONFIGURING DEVICE CONNECTIONS IN AN 
EXTENDED NETWORK ENVIRONMENT 

I 

First Named Inventor/Applicant Name: Yu•Te Lin 

Customer Number: 23598 

Fllen Timothy E Newholm/Nicole Bey 

Filer Authorized By: Timothy E Newholm 

Attorney Docket Number: 

Receipt Date: 30~AUG~201 3 

Filing Date: 

Time Stamp: 14:04:47 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

j no 

,, 
Submitted with Payment 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes)/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

1707094 

1 00644040.PDF yes 5 
000..0/d /006<.ecS<lnc<."\dlJ-069 \Ooad'lS I! 

d;i7t,f 
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Multi part Description/PDF files in .zip description 

Document Description Start End 

Applicant Response to Pre-Ex.am Formalities Notice 1 1 

Oath or Declaration filed 2 5 

Warnings: 

Information: 

Total Files Size (in bytes) 1707094 

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

New A~~lications Under 35 U.S.C. 1 11 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1 .53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

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

New International A~~lication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT /RO/105) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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11 
PATENT ASSIGNMENT 

Electronic Version V1 .1 
Stylesheet Version v1 .1 

I SUBMISSION TYPE: 

I NATURE OF CONVEYANCE: 

CONVEYING PARTY DATA 

I 
!vu Te Lin 

Is ing Huang Cheng 

RECEIVING PARTY OATA 

!Name: IINETGEAR, Inc. 

II NEW ASSIGNMEN'f 

II ASSIGNMENT 

Name 

!street Address: 11350 East Plumeria Drive 

!c ity: llsan Jose 

!sta tel Country: llcALIFORNIA 

!Postal Code: 1195134 

PROPERTY NUMBERS Total; 1 

I Property Type II 
I Application Number: II 13974090 

CORRESPONDENCE DATA 

Fax Number: 4142259753 

Number 

Correspondence will be sent via US Ma,7 when the fax attempt is unsuccessful. 

Phone: 414-225-9755 

Email: docketing@boylefred,com 

Correspondent Name: BOYLE FREDRICKSON S.C. 

Address Line 1: 840 North Plankinton Avenue 

Address Line 4: MILWAUKEE, WISCONSIN 53203 

ATTORNEY DOCKET NUMBER: 2188.047 

NAME OF SUBMITTER: Timothy E. Newhdlm 

Signature: mmothy E. Newl1Qlm/ 

Date: 08/~0/2013 

II 

11 

I 

I 

II Execution Date I 
1108/26/2013 I 

lloa12612013 I 

I 
-; 
!i 

I ~ 
I 
~ 

' 
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Total Attachments: 4 
source=00644046#page 1 . tif 
so.urce=00644046#page2.tif 
source=00644046#page3. tif 
source=00644046#page4. tif 

This document serves as an Oath/Declaration (37 CFR 1.63)_ 
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D.ECLARATION AND ASSlGNMENT 
NON•.PROVlSIONAL PATENT Al.'i'LlCATION 

T1tle of Ittv.::11tion, Sj1stern and MeJ/wd.for C01!figuri1ig Device CoMections i~ rm Ei;:1endr•d NNh,o,.k Etrviroiurie/11 

J . Uedarn1ion of Inventor 

.<\~, lfa': below named inventor. T hereby decfarc that: 

Tbis declaralio11 is directed to the fo1lowiug APPLICATION~ 
__ The-attached United S1ates non-provisional pate,tt application, or 

X U11ited $fates 11.on-provision,il patl::nl application or PCT incemational apµh.c.ilmn. Sc1i,t! Number • 
1:'.>'97..J.090, filed on Aull.ust 23. J0l.3. 

TI1~ ;-\PPUCAT:l.O.N was made or authorized to be maoe hy 1ne. 

·r beJievt lhal I am the ori~inul in..,entor or ,rn or:gitral join.t u1veu1:or (1f a dairned i11vcnfo)~1 in thl> AP1'LICA TION, 

1 havi: review-ed and understand the co11tents oftbe APPLLCATION, induding the claim,. 

l adnowfodge the duty ro di~close information which is ma-terial to pote11tability aB define-d in Titk 37. Code of 
Federal Rt;gulati<His § 1.56. 

1 herehy aG-1$.11owledge th.i.l any ,villfnl false ,aatemcilt made in thi~ d¢claration is pur1ishab!e undQt 18 U.8.C. I 00 I 
by- fine or 11np1.ism1men1 r1f not more 1foin five (5) years, or both. 

ll. Assign rncnt of tbe l nvcntion 

in e<..,miderali<in of the-sum uf One Doll a(($ LOQ) ~ml oth~-c go~)d :and valu.ahl~ c.Qn&ldera1i(1ns. the fc.cclp1 or whi<ih 

1s lwn::by-ac.knowl.-:dged, I.hereby do sell, assign and tran.sfor to b1_gTG.ft\BJJl9., (hereinafler reie1Ttdto as 
",'\SSlG.l\JEE"}, a -.m1)oratfo11org-auiz.ed uudertbe laws of the stale of California, and lm:akd :md <loin_g !}1.1~ine:.s al 
};/.Q .. li~_fil,P.)m11~ria))riye, San .lose. CA 95131, its succe!;So~ and a.~.sjgns, my entire right, title at1d intere;;r ,11 $aid 
inventi-0n in foy capacity as an inventot ot as ot.ltl:rwise acquired by me, to lhc r,bovc iclcntificd i;ive11.1io~1 as sci forth 
in the J\.PP:IJCATION for United States Lettcis 1•atent therdbre. and any divisitms or couiinuations thei:ec,f, an<l any 
l d1ern. Patent obtained foi: lhe said inventk)!.l in the United States and fote.igu couillrie~. or issuing" 011t or ;,aid 
:,pl'ln::ation or a:ny such division or ,coniixiuation thercot; and any reissues or eiaensio"ns of any sud, Let{ei"s Patent 

The Commissi.om:r l'>fI,atents is hereby authorized and requested to isstre Le-ifet.s Patent fr>r said i.lwe~1tfou 10 tl1e 
,\.'{SIG NEE, as.as1ignec of the entire tight, ti:l)c and int.ere.st lhecein. 

l covenant !hat I have fhll righno cmwey my entire title and interest in said invention as an invenu.ir, and that I h_ave 
not \!xecutcd and will no, execute any agreement in conl1ict hi::rcwitb. 

I tur!.her eovenout that I will, at any time, upo-n request, caxecute and deliver a11y nnd all papers that may he 11<~,~e,;sary 
nr ih·:sir._ihle to perfoct the title io AS~tGNEE to said inven.tion ar any Letters Pate11i that may be granted theiefore, 
~md that ir ASSIG-NEI~-or its ,1ssigt1cx:. 1ksires to make a substil~lte, diVis10nal or co.ntmuation ~pplication for said 
inwnti.on, or to secure a reissue or e.i.tension of said Leners P,ltent, 1,, fik" diod1!lmer relattJig then•((i, or a11 
i1pp)ication for a corresptwding patent it1 atiy foreign counJ1y, and that 1 will, upon request, sigu all papers, make nil 
rightful oaths, :md do all lawful acts requi,it0 for the said purpo~1;, but t1i th<: e!XpellsC of the ASSIGNEE. 

I frntbcr cove1iant andadmowl.eilgc tha.t the en.tire ben.e.fic.ial i-mere,;t.in the invention to which 0)t'. above i:efe8:ln.t:-t.--<l 
application relates is irre11ocubfy veste(i in the AS..-SIGNEE inducting the right to ;ml<e applications for prntection in 
;:di co.untrles abwad 11nd to claim priority under thee lntematiomil Convention for s1.1ch ttpplicutions :rnd hl\T<'by u_s-scnt 
to the ma.king of any such applications. with or without ,,rio_rity clai_m, :,md of a.ny -divisional applk-a.tions resulting 
therefrom. 

I furl.her c.overnm1 111..in will <1t all times, comm11.1licare to the ASSIGNEE, it.$. ~ucc(;s;;o,~ ..\Ssigns, -or J~gul 
11;p1'esc11tatives, all facts relatii1g to said invention and Lette1·s Patent, or the history thereof. !mc~wn to mt:, and testify 
as ·to 1l1e same in a<lmiuisu·ali vc actions o:r ~1i.her litigatitm v,htln r~1ueste<l so to do. 

J IJ,m:by·au1.hOJ'i:w lhe ASSIGNER or tb.c attQrn~)' o-fn:i:ord to inse-rt the filing date and s-,rial number ofrhc 
A Pl)J.JCAT!•N -in this ins.u·mmm1: 

(IJ<1M2012.0rJU } 
.'\HOl"L-Y Jlo,1k~J No. 21"88.047 
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Dec.laration and As·sign:mem 
Ncm-Pmvisional Patent Applicution 
Pag..-.2 of2 

E~ecuted and delivered thi~ ) .. {:";2d,1y of __ f J .. ,~([ ,,, +-- ,2-01:i . 
. .., . _,) 

foventor Name: Y=u~-T~e~L~=·1~1 ___________ _ 

STATE OF _______ _ 

COUNTY OF _ _ ___ _ _ 

On this __ day of _____ ~ ;2013. before- ffi{). a notary public in an·d for .s11id county, appe.ared the person 
identifuid above, wno is personally kn.own to me to be the siune person whose name is ~u·bscribed· to the foregoing 
instrument, and the per!lor, wht> acknowledged ·rhat the person signed, sealed and dellvw-ed the. said instrument ns a 
free and voluntary act for th.e. uses and purposes therein ser forth. 

(SEAL) 
Notary Pup lie, State of ______ __ _ 
My Commission: 

(t\06420.221¥}C I } 
Aflomey Th><:,\et No 2l 88Jl47 
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DECLARA.TION ANO ASSIGNMENT 
NON-PROVISIONAi. PATENT APPJJCATlON 

Ti1k llfJnYention: System mul Me1hodjur Configuring De11ic;, Connections iri <m Exfe.nded Nerwm:" Eiiviro11me111 

I. Declaration flf Inventor 

As the hetow named iuvenror, T hereby declare ·that: 

Thi, 1loctura1jou is direeted to the following APPUCA TION: 

...... The at(ached Uirited States non-_pmv,·siomil patent app1icatrou, or 

X. United States uon-provisio11al piiter.t appliC'ation or PCT int.cmatiomll ttpplicatwn Ser.t.11 Numbt>r 
G,:<)743),90. fifed on Au_gust 23. 3013. 

The APPLJCA TJON was rnade or authorized to be made by me . 

.! .b;:Ji;:vl! thm l am the otig'inal :inventor or an or111lnnl j(>int inventor of a dai1ncd invention m the Ai'T'UCATION. 

l have reviewed ltnd understand the coulents of the APPLICATION, mcllllli11g the claims. 

l uckuowlcdgc the duty ro disclose :ioformaii:011-whid1 is material topatema.bi!ity as defined in Titlo 37, Code of 
FedcrnJ Regu!a.tions §1.56. 

1 here-by atlno,v!edge that any ·willful false statement made in this dechrration is p1mi"~hable under 18 l i.S.C. J Q(I l 
by tine o.r .irnpris,mm<=nt of 1wt more than five (5) years, or both. 

11. As~ignmcut of the Invention 

ln ,~ons1derntim1 of the s:um of One Dollar($ i .00) and other good and v;1Juable co11sideratto1ls, Uie r~_u•ipt of which 
i!: hereby nck-now!edged,.f h,;Jeby do ;i<ill, assign :ind transfer io ~O:GE,\R, Inc" (hereinafter reforn:d tQ as 
''ASSIGi'."EE"), a COIJ.1<1rnlion. organized linder ,he laws ofthe state of .C11Ji.funI.iJ!, and loc;:ted and doing busiuess at 
350J;.1!~1 Plurm:ria Drive. San Jose, CA Q,?_JJ:l, its sucoessof'S and a~signs. my ernire right, tille iind inrercst in s_aid 
rnv.:11.tio,n in rny-c11pacit.y as an inventor or as otherwiseacguired by me, to the above id~intifit'd invention as set fur'tb 
in the APPLJr.ATJON for Uni1ed St<1te~ Lettenl?.1tent therefore and any {livi$lOIIS or conti_nuarions thereof, ..ind auv 
i :cln:rs Patent o''1taincd for the said invention in the Ui11ted S!3res and foreign c:ouqtri~\s; or is1\1u)g, out of ~aid 
app[icati.m; or any soch division or continuation thereof, and a;1y reissues or exi~:nsions of any such Letters Patern 

Tht~ C:omrnisslone-r of Patents is hereby autho1iLed and reques1c<I to '.IS~ue -Letre~ I',,tent for said invention fo the 
ASSfGNFE, as assignee of the entirit righl, title and in1eresi- therein, 

1 c-ovcnant that I hav,: full r ight to 1:onvey my entire 11lle and interest in saio ilivemion as an inventor, and 1foit J have 
not ,:xccuted artd will n.ol execute any agreement in coni1i'2t herewith. 

l fiu.t'heI cov~uanrthat I will, at any time, upon rcquest, c.xecutc irnd deliver any and all papers; ibat 1llily be nece,;s1uy 
or ,lesirable to perfect the title iu ASSIGNEE to sai_d invcntio11 or any Letters Patent that may bc granwd 1heref,.'1<' 
aw-J 1hi.it ii'ASS.IONEE, or it5 assignee, desires !9 mul<c n substitute, divisional or couriurnJ11oi~ applica1ion for said 
hwenrion, (ff ti:, secme a reissue or exten:.,;ion or said Lcl:tcrs Patcnt, to ·me a discl11iroer rel;Hing there!o, or an 
app[k:ation for a correspo.ndin_g patent in a.ur foreign, country, ilrnl that J will. upon request, si!;D all papers-, wake ti ll 
rightfol oatlls, ,md do all lawful ad.$-reqmsi1e for th¢ sairl purpose, bl1f ,1t tbt' expen~c- of the ASSJGNEf:.. 

i fiuthc,: covc.nant and acknowledge fll11-t the entire be11eficial inte1esl in th0 invemion 11; which the above n:;fure1\~-ed 
.appfo:ation relate, is irrei;ocably vested in tl1e. ASSIGNEE including th~ right to make applicatious for prott:c.lmn tn 
all C<1tu11:nes abroad u:nd to c;laiiu priority 1mder fhe Jnter11atio1Jal Co,nvcntion for sqch nppliciuious OJ,d hereby assent 
w tlic making of any such applce-atious, with or wltfornf prionty daim. and of ,my divisional applications 1es11lti1rg 
thc·nd:rom. · 

I. forth.::r covenant tba1 I ·will at all 1i01e~, comnJunicate to lbe ASSIGNEE, its succeswn, ass.igns, O!' legal 
represenlatives, ~ ll facts 11.:~foting lO said invention :rnd Letters Patent, o.rthe history.thereof, k1mwl1 tu ml.', and 1e~tify 
.as to the sam..: in administrative ac:1ions or ot!ter li1ig;,iti011 when requested so to do. 

l hereby-authorize- the ASSIGNEE or th~ at1on1ey of record 10 insert the filing <luk and S<-'l'ial numh<;'r nftbe 
.'\l'J'JJCAT!ON -in tins instrument: 

(',)0,~!)23.TJOC' I j 
,\UOl) W}' l)od ti;t Nn.21St!J)47 
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Declaration and As11ignuwnt 
Non-Provi1:;ional fa.tent App.licution 
l'age 2 ofl 

STATE OF 

COUNTY OF 

, 2013. 

On thi$ __ day of-------·~' 20 l3. before me, a notary public in and forsaid county,_ appeared the-person 
if!t~uti.fied abuve::. who i:. pet:'lomdly kno·wn.to me to be the _;;ame petson wl1ose name is. subscribed to the foregoing 
instrument, and tne person who ac.know.ledged rhat the pe~on sig11ed. sea'led and delivered the said 1nstt1:nne11t as a 
free and voluntary act fot the uses apd purpo;,es therein.set fot1l1. 

(SEAL) 
Notazy Public, State of _______ _ ~ 
My Commi!\~ion: __________ _ 

{00642823,DOC! .t 
Atrom.ey Pooki:r No, 2 l 8&.047 
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docke1 Number 

Substitute for Form PT0-875 '13/974,090 

APPLICATION AS FILED - PART I OTHER THAN 

{OolUIM 1) (Column.2) SMALL.ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($ ) FEE($ ) RATE($) FEE($) 

BASIC FEE N/A NIA NIA NIA 280 
(37 CFR 1, 16la), (b), or (a)) 

SEARCH FEE N/A NIA N/A NI A 600 
(37 CFR 1.16(1\), ~). o, (m)) 
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(37 CfR l.l6(i\) 
mlnuc 20: i OR X 80 . 80 

INDEPENDENT CLAIMS 3 mious 3 c; k 420 . 0.00 
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APPLICATION 
!\'LIMBER 

13/974,090 

23598 

rlf.lNG nr 
371ColDATE 

08/23/2013 

BOYLE FREDRICKSON S.C. 
840 North Plankinton Avenue 
MILWAUKEE, WI 53203 

C'iRPART 
UNIT 

2656 
FIL FEE REC'D 

1820 

Ul\' ITJ•;n STNl'FS 0 1,;p \ ltTMl,N T CW f'OMMlllt('I, 
Unite d $tote~ P,rt;:nt :and rl'l"tldC.~llUTk om,~o 
,,dtlt~,. CO~!MIS$lO~~R FOR PATENTS 

PO &,:ll .+"50 
AJOJ.mdri-.i_ Vi~ '?2.l LI• I HO 
W\~W11~10Jh)\': 

A TIY .DOCKET.NO TOT CLAIMS IND CLAIMS 

2188.047 21 3 
CONFIRMATION NO. 4517 

FILING RECEIPT 

1 IIIIH ~111111 lllll lll~!~l!~i~ml!)~Jli I!~ 11111 ~1111111111 Im 

Date Mailed: 09/13/2013 

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examinatio11 
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the 
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE, 
NAME OF APPLICANT , and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection 
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the 
changes noted thereon. If you received a "Notrce to File Missing Parts" for thts application, please submit 
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply 
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections 

lnventor(s) 
Yu-Te Lin, Taipei City, TAIWAN; 
Bing-Huang Cheng, Taichung, TAIWAN; 

Applicant(s) 
NETGEAR, Inc., San Jose, CA 

Assignment For Published Patent Application 
NETGEAR, Inc., San Jose, CA 

Power of Attorney: None 

Domestic Applications for which benefit is claimed - None. 
A proper domestic benefit claim must be provided in an Application Data Sheet in order to constitute a claim for 
domestic benefit. See 37 CFR 1.16 and 1.78. 

Foreign AppUcations for which priority is claimed (You may be eligible to benefit from the Patent Prosecution 
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None. 
Foreign appllcation information must be provided in an Application Data Sheet in order to constitute a claim to 
foreign priority. See 37 CFR 1.55 and 1. 76. 

If Required, Foreign Filing License Granted: 09/10/2013 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 13/974,090 
Projected Publication Date: To Be Determined - pending completion of Corrected Papers 

Non-Publication Request: No 

Early Pubrication Request: No 
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Title 

SYSTEM AND METHOD FOR CONFIGURING DEVICE CONNECTIONS IN AN EXTENDED 
NETWORK ENVIRONMENT 

Preliminary Class 

379 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

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

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

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

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for tiling foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/i11dex.html. 

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

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

GRANTED 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses ate issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.1 S(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

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

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

NOT GRANTED 

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

Select USA 

Toe United States represents the largest, most dynamic marketplace In the world and is an unparalleled location for 
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources 
and advantages for those wtio invest and manufacture goods here. Through SelectUSA, our oation works to 
promote and facilitate business investment. SelectUSA provides information assistance to the international investor 
community; serves as an ombudsman tor existing and potential investors; advocates on behalf of U.S. cities, states, 
and regions competing for global investment; and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about why the United States is the best country in the world to develop 
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+ 1-202-482-6800. 
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t\PPl.ICA''J'ION NT lM.BliR 

13/974.090 

23598 
BOYLE FREDRICKSON S.C. 
840 North Plankinton Avenue 
MILWAUKEE, WI 53203 

t'Jl.INO OR ~71(C-, OA'l'r. 

08/23/2013 

u~rrv.n ST N l'l '}'; Olr.P \RTMl,;-.T cw f'OMMllll('I, 
United Stotc~ Pat;1rrt :and rrl"udc.murk Offit--o 
,,.1.1,..,,. COMMlS$lO~~ll FOR PATENTS 

PC s ... ,~l -t50 
Alfiilll_drr.i_ VlQ:ZD\l'G, '22,ll.\•14~0 
\~\\W11~fOJh)\'. 

1-lRS"l" NAML,1) APPJ.IC't\.NT A'fl'Y, 00{'](:h'l' NO,(Jll'U! 

Yu-Tc Lin 2188.047 
CONFIRMATION NO. 4517 

FORMALITIES LETTER 

1111111111111111 111111~rntwiwiwmiu1!ij 11,1~ 11~111111 11~ 111111 

Date Mailed: 09/13/2013 

NOTICE TO FILE CORRECTED APPLICATION PAPERS 

Filing Date Granted 

An application number and filing date have been accorded to this application. The application is informal since 
it does not comply with the regulations for the reason(s) indicated below. Applicant is given TWO MONTHS 
from the date of this Notice within which to correct the informalities indicated below. Extensions of time may be 
obtained by filing a petition accompanled by the extension fee under the provisions of 37 CFR 1.136(a). 

The required item(s) identified below must be timely submitted to avoid abandonment: 

• A substitute specification in compliance with 37 CFR 1.52, 1.121 (b)(3), and 1. 125, is required. The substitute 
specification must be submitted with markings and be accompanied by a clean version (without markings) as 
set forth in 37 CFR 1.125(c) and a statement that the substitute specification contains no new matter (see 37 
CFR 1.125(b)); The specification, claims, and/or abstract page(s) submitted is not acceptable and cannot be 
scanned or properly stored because: 

• The application contains drawings, but the specification does not contain a brief description of the several 
views of the drawings as required by 37 CFR 1.74 and 37 CFR 1.77(b)(7) . 

Applicant is cautioned that correction of the above items may cause the specification and drawings page count to 
exceed 100 pages. If the specification and drawings exceed 100 pages, applicant will need to submit the required 
application size tee. 
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Replies must be received in the US PTO within the set time period or must include a proper Certificate of Mailing 
or Transmission under 37 CFR 1.8 with a mailing or transmission date within the set tJme period·. Fbr more 
information and a suggested format, see Form PTO/SB/92 and MPEP 512. 

Replies should be mailed to; 

Mail Stop Missing Parts 
Commissioner for Patents 
P.O. Box 1450 
Alexandria VA 22313-1450 

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web. 
https :/ /sportal. uspto .gov /authenticate/ AuthenticateUserLocal EP F. him I 

For more information about EFS-Web please call the USPTO Electronic Business Center at 1·866•217-9197 or 
visit our website at http://www.uspto.gov/ebc. 

lf you are not using EFS-Web to submh your reply , you must include a copy of this notice. 

/atesfaye/ 

Office of Data Management, Application Assistance Unit (571) 272-4000. or (571) 272~4200, or 1-888-786-0101 
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To: 
From: 
Cc: 

docketing@boylefred.com,, 
PAI R_eOfficeAction@uspto.gov 
PAIR_eOfficeAction@uspto.gov 

Subject: Private PAIR Correspondence Notification for Customer Number 23598 

Sep 13, 2013 05:37:01 AM 

Dear PAIR Customer: 

BOYLE FREDRICKSON S.C. 
840 North Plankinton Avenue 
MILWAUKEE, WI 53203 
UNITED STATES 

The following USPTO patent application(s) associated with your Customer Number, 23598, have 
new outgoing correspondence. This correspondence is now available tor viewing in Private PAIR. 

The official date of notification of the outgoing correspondence will be indicated on the form PTOL-90 
accompanying the correspondence. 

Disclaimer: 
The list of documents shown below is provided as a courtesy and is not part of the official file 
wrapper. The content of the images shown in PAIR is the official record. 

Application 
13974090 

Document 
APP.FILE.REC 
NT.CR.APP.PA 

Mailroom Date 
09/13/2013 
09/13/2013 

Attorney Docket No. 
2188.047 
2188.047 

To view your correspondence online or update your email addresses, please visit us anytime at 
hUps :/ /sportat. uspto. gov /secu re/myportal/privatepair. 

If you have any questions, please email the Electronic Business Center (EBC) at EBC@uspto.gov 
With 'e-Office Action' on the subject line or call 1-866-217-9197 during the following hours: 

Monday - Friday 6:00 a.m. to 12:00 a.m. 

Thank you for prompt attention to this notice, 

UNITED STATES PATENT AND TRADEMARK OFFICE 

PATENT APPLJCATION INFORMATION RETRIEVAL SYSTEM 
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IN THE UNITIU) STA TES PA TENT AND TRADEMARK OFFICE 

Inventor: L111 et al. 

Serial No.: 13/974,090 

Filed: Augl1st 23, 2013 

Art Unit: 2656 

Conf. No.: 4517 

Atty. Docket No.: 2188.047 

Title: System and 1'1ethod for Configuring Device Connections 
in an .E:.tended Network E111>iro,unent 

RESPONSE TO NOT(CE TO li'lLE CORRECTED APPUCAT[ON PAPERS 

Mail Stop Missing Parts 
Commissioner for Patents 
Post Office Box I 450 
l\lexandri a VA 22313.-1450 

DeaT Sir: 

In response to the "Nolice to File Co1Tectecl Application Papers11
, mailed Scplember 13. 

2013, a substitute specification and markup 111 accor<l.:mce wi'll'i 37 CFR 1.125 are attached 

hereto. The amendments are found at paragraph [00023) and provide a brief description of the 

figure attached 'ivith tbc filed application. No new matter has been added 

No fees arc believed payable with this submission. However, the Commissioner is 

hereby authorized to charge any rees in connection herewit'h to Deposit Account No. 50-1170. 

Dated: November I l.2013 

BOYLE FREDRICKSON S.C. 
840 Notlh Pian.kiJ1ton A venue 
Mi lwatikee, WT 53203 
Telephone: ( 414) 225-9755 
Facsimile: (414) 225-9753 
Email: docketing@hoylefi'ed.com 

10065551-UJ(JC: 

Respectfully submitted, 

.. ;~~~-·--

! 
Ti)nolhy E. Newholm 
Registration No. 34,400 
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(Substitute Specification - ClcaJl Version) 

SY.STEM Ai'ID METHOD FOR CONFIGURING DEVICE CONNECTIONS IN AN 
EXTENDED NE-TWORK ENVIRONMENT 

10001 I 

[0002] 

CROSS-REFERENCE TO RELATED APPLICATIONS 

None. 

FIELD OF INVENTION 

This inve11tioJ1 generally relates to the field of providing a .network connection 

between a network device and 011e of a p.lurality of wireless access devices in a network 

environment and more particularly lo a system and method for providing a net work connection 

between a network device and one of a pltLrality of wireless access devices based on the detection 

of an alternative access ).'lOint providing one or more advantages over a cunent access point. 

BACKGROCJND OF THE INVENTION 

[00031 In com.pater networking, a wireless access device {WAP) 1s a device that allows 

wireless devices to <::onncct to a wired or wireless network using a wireless oomrou1J.ication 

protocol, such as Wi-Fi or Bluetooth. 11le wireless access device typically connects to or is 

implemented as a component of a router connected to a wired external network, such as a local 

nctvvork or lhe Internet. A wireless access device connected to or implemented with a router is 

refen-ed to as a WiFi router. A network device connected Lo an external network is referred to as 

a "gateway," whi le a wireless access device connected to an external network may be referred to 

as a "gateway wireless access device'' or a «gateway." So a 11 gateway" device Teferenced in this 

document can have a wireless interfooe or have no wireless interface, but it is a device connecting 

tho internal net.work and the external network. 

f00041 Wireless acce.ss devices utilize a wireless connection between the wireless device 

and the wireless .access device to transfer data. The area iu which a wireless connection between 

the wireless device and the wireless access device can be established and maintained is the 

wireless coverage area or simply the "coverage area." However, even within the coverage area, 

the speed at which the data is transferred is dependent on the quality of the wireless connection. 

A high quality wireless connection relies on multiple different wireless connection quality factors. 

For example, tl1e quality of a wireless connection may be determined based on the signal strength 
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that ex ists between the wireless access device and the wireless device. Additionally, the quality 

of a wireless cQnn0ction may depend upon communication capability of the devices, detennin.ed 

by the wireless technology itnp]emented on each devfoe. For example, different devices 

implement different communicatior1 protocols, have different processing powe..r, have different 

antenna configurations. etc. Users and provider of ·wireless access device conbnuousJy strive to 

maximize the quality of their ·wireless connection, particular] y when using data intensive 

applications such as video streaming, telephony applications, e.tc. 

10005] Often, the area whero a user wishes to use his or ber \vireless device 1s larger tlnu1 

the area providing a lugh quality wireless connection to the wireless access device. For example, 

the ~ignal strength decreases based on the distance between the wireless access device and the 

wireless de\·ice. Additionally, certain areas that would otherwise receive a high quality wireless 

connection are subject to interference that reduces the quality of the wireless connection. 

Accordingiy, users may add additional wireless access devices to their network • .such as a Wifl 

extender; to increase the area where the user can maintain a 11igh quality wfreless connection. 

[0006] Wffi extenders typically are s imilar to wireless access devices, but do no! include 

au integral router connected to the external network. Instead, WiFi extenders typically rely on 

wired or wireless connections to the Wffi router to connect to the external 11etwork. The 

C()verage area in which a user can connect to at least one wir-ekss access device is considered the 

"extended network enviromnent" A network including both a gateway wireless access device 

and one or more extender \vireless access devices is refmred to as an "e-Xtended network." 

{0007] A WiFi extender is a wireless access devioe for wireless devices to connect to a 

network. Additionally, the WiFi extender acts as a wireless device to connect to another wireless 

access device in order to con11e(.,i to a network. The "another wireless access device" may also be 

referred to as an °upstream v.rircless access device". Usually, a WiFi extender uses a single radio 

frequency device component to connect to both the ~1ireless devices and the upstream wireless 

access device. Further, in order to avoid bad performance, the radio frequency device has to work 

111 the same frequency to connect to the wireless devices as well as to connect to the upstream 

wireless access device. In such .a usage: ,vhen a wireless device transmits or receives data from 

t11e upstream wireless acc,ess device, the transmission between the upstream wireless access 

device and t;hc WiFi exlender and the trn.nsmission between the WiFi extender and the wireless 
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device share the same frequency. Assuming there is no other usage on this frequency, the two 

transmissions must divide the time of using the frequency and so the end to eud tlu·oughput is not 

as high as the wireless device can see from its connection to the WiFi extender. For example, if 

the speed between the wireless device and the WiFi extender and bet\\'een the WiFi extender and 

the upstream wireless acc&;s device are the same like 1 00mbps, then the speed for transmitting 

data between the wireless device and the upstreain wireless access device is cut in half, like to 

become around 5001bps. 

rooos1 Typfoaily, ,,,ireless device.s establish a connection ,vith a single wireless access 

device in an extended network based on a determination of whicl1 wireless access device will 

provide the highest quality wireless connection. The single wireless access device having a 

wireless connection to the wireless device is rcfen-c<l Lo herein as a "c1.ment wireless access 

device.'' Ouce established, this wireless co1mection is maintained between the wireless access 

device and the wireless device until the connection is lost or degrades below a threshold quality 

level. 1111.~ connection may be lost or degraded when the ¥tireless device moves out of mnge of 

the wireless access device, moves to a location where there is interference, etc. Thereafter, the 

wireless device will attempt to establish a new wireless co1mectio11; again with whichever 

wireless access device will provide the nighest quality wireless connection. 

10009) However, wireless devices often are lTansported to various areas within a coverage 

area covered by multiple wireless access devices without ever losing tl1eir connection lo their 

curi-eut v.---ireless access device. Because of variations in the quality of the wireless connection 

within the coverage area, users may not always be connected to the wireless access device that 

will provide the higl1est quality wireless connection. For example, a wireless de.vjce user 

connected to a first w ireless access device may move to location tl.1ar is remote from that wireless 

access device (although still maintaining a wi-reless connection), but is very close to a second 

wireless access device (that would provide a higher quality wireless connection at the new 

location). As a result the wireless device will receive a signal that is- weaker than optimal. . 

1:00010] 1n a home network, there is a muter or gateway that co1.mects the internal network, 

tl,e home network and the cxtemal ,network~ the Internet. For a home network where t11cre is 

more than one wireless access device for a wireless device to reach the gateway or the external 

network, a]most n-0 wireless device knows which wireless access device can give it better 
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connection to the network. This is because a wireless device does not know which access device 

has a better cormection to the router/gateway and the interpretation of speed for different access 

devices could be different. For example. when a clie1Jt sees one connection of 1 Ombps from one 

access device and one connection of 7mbps frorn another access device, If the 1 Ombp.s 

connection is from a gateway, then it is a better connection than the other. Jf the lOmbps 

connection is from an extender,, as elaborated in [0007)~ the connection speed from the wireless 

device to the gateway (the upstream access device) could be just Smbps, and so the 7mbps direct 

connection to the gateway is aclual1y the better connection. In a general way, a home neh-vork has 

a tree topology. The root is the router/gateway, the nodes are extenders, and the leaves are 

wireless devices or wired devices. The whole tree is connected to the Inlemet through the 

touter/gateway at the root There could be multiJJle extenders com1ecting to the router/gateway 

directly and there could be extenders connecting to an upstream extender ru1d then connecting to 

the router/gat~ray indirectly. For a wireless device, the connection quality provided by each 

node in tl1e tree, including the root lf it i~ a gateway wireless access devi1.:e1 is determined by not 

only the node's signal strength io the device, t11e wiTeless capability of the node ... but also the 

connection quality between the node and the root. 

rooo11J What is needed is a system and method for configuring wireless connections in an 

extended network environment tl1at optimizes connection quality to a wireless device in the 

coverage area. What is fi.1rther needed is such a system and method config1u-ed to continuously 

monitor wireless connections between a wireless device and a plurality of wireless access devices 

to optimize the quali ty of a wireless connection to the wireless device. 

SUMMARY 

jo-0012.1 A wfreless access device may be-con.figured to detennine wireless connection 

quality infonnation for a wireless device in comparison to at least one other wireless access 

dev1ce, Tu achieve this functionality~ a wireless access device can monitor all packets sent from 

the wireless device at a ce,tain time for a certain period, even when the wireless deV1ce is not 

connected to the wireless access device or the wireless packets are not intentiona11y transmitted lo 

the wiJeless access device. Advantageously, eac.:}1 wireless access device can contribute to the 

µrocess ofidcntifying the wireless access device providing the highest quality wireless cormection 
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based on wireless connection quality infonnation transmitted by or exchanged. among the wireless 

access devices. 

[60013] According to one embodiment of the invention, a network device is configured to 

facilitate wireless connection management in an extended wireless network. TI1e network device 

includes a network device input co1rnected at least indirectly to an internal network and 

configL1red to communicate a plL1rality of packets to and from at least one computer system, a 

nen-vork device output connected at least indirectly to an external network and configured to 

communicate the plurality of packets to and from at least 011e computer system. The network 

device collld also be a device that includes a network device input connected direc.tly to one or 

more wireless devices or '-Vlreless access devices and configured to communicate .a plurality of 

packets lo and from at least one co1nputer system, a network device output connected at least 

indirnctly to a network and configured to communicate the plurality of packets to and from at 

least one computer system (the network device input ao.d the network device output could actually 

use the same hardware device). In addition, such a network device also includes a computer 

processor con.figured to execute steps stored in non-volatile memory. "111e c-0mputer processor is 

configured to receive packets from a ,v-ireless device~ identify the wireless device within a table of 

wireless devices C{m1n1unicating with at least one wireless access device in an e~tended wireless 

network, and generate wireless connection quality infornwtion for the wireless device specific to 

the wireless access device that received the packets based on the received packets and based on 

the knowledge of the 11etwork topology related information. 

[00014j ln one embodiment, the compuier processor is further configured to trausmit the 

wireless connection quahty 1r1fommtion and partial network topology infonnation to other 

wireless access devices in the network 

f000151 rn another embodiment, th.e computer processor is further configured to exchange 

wireless conuection quality iJ1fom1ation and partial network topology information with a plura1ity 

of other network devices and to identity a network <levice in the extended network providing the 

highest quality wireless com1eccion for the \.vireless device. The processor may be further 

configured to exchange messages with other network devices to initiate a connection between the 

wireless device and the network device having the highest wireless c-0nnection quality. 
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f000161 In another aspect, th_e wireless connection t1uality that is detected includes at least 

one of a wireless signal strength, a connection capability, a utilization status and a oom1cction 

patch quality. 

{00017J According to anothe1· aspect of the invention~ an extended network configured to 

implement an exte11<le<l mailagement function to identify a ,vireless access device providing a 

highes! quality wireless cnrn1ection to a wireless device. The extended network includes a 

gateway configured to enable communication between the extended network and an external 

network, at least two wireless access devices in the extended network (one could be the gateway 

if it is a gateway wireless access device), and at least one wireless device having a wireless 

connection to a least one of the wireless access devices. 111.e v,,freless access device includes a 

processor executing the extended management fonction to i<lentify the wireless access devke 

providing the highest quality wireless connection based on wireless connection quality 

infonnation and topology infonnation exchanged among the wireless access devices. 

(000181 According to yet anotber aspec,t, a computer implemented method for identifying a 

~virelcss access device providing a highest quality wireless connection to a wireless device is 

de.scribed. The method includes monitoring the relative signal strength of packets at a plurality of 

wireless access devices in an extended network from a wireless device l1aving a current wireless 

connection to a current wireless access device in the plurality of wireless access devices and 

generating wireless connection quality information at each wireless ac~ess device in the plurality 

of wireless access devices describing the quality of a wireless connection between the wireless 

device and the wireless access device. 

1000191 Other featurns and advantages of the invention will become apparent to those 

skilled in the aii upon review of tbe following detailed description, claims and drawings in which 

like numerals are used to designate like feat11res. 

BRIEF DESCRIPTION OF THE DRAWINGS 

{00020] Preferred excm.plary embodiments of the invelll"ion are illustrated in the 

accompanying drawings in wh1cl1 like reference m.unera1s represent like parts Ou-oughout, and in 

which: 
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[000211 FIG. I schematically illustrates. an extended netwol·king environment for 

comm uni.eating information between a wireless device and a plurality of wireless access devices, 

according to an exemplary embodiment; 

(00022) FIG. 2 illustrates an e!l1bodimc11t of tl1e gateway wir{.:less access device ofF1G. 1., 

configured to implement an extended network management function, s1mwn in greater detail, 

according to an exemplary e1nbodiment~ 

(000231 F[GS. 3A-3C arc schematic illustrc.1tions of an extended networking environment 

including a plurality of wireless access devices configured to implernent an extended nt,twork 

management function, a1.:cording to an exemplary embodiment; and 

[000241 FIG. 4 is a flowchart illustrating a n;,ethod for confi1:,ruring device connections in an 

extended network environment. according to an exemplary embodiment. 

tooo2s1 Before the embodiments of the invention arc explained in detail, it is to be 

tmderstood that the invention is not limited in its application to the details of construction and the 

arrangement of the components set fortl1 in the following description or illustrated in the 

drawings. The 111vention is capable of other embodiments and of being practiced or being carried 

out in various ways. Also, i.t is to be understood t11at t11e phraseology and terminology used J1erein 

are fur the purpose of description and sl1ould not be regarded as limiting. The use of "including11 

and 1'comprising" and variations thereof is meant to encompass the items listed thereafter and 

equivalents there.of as well as additional iter:ns and equivalents thereof 

DETAILED DESCRIPTION 

[00026] Referring now to FIG. l, a nchvorking environment l 00 for communicating 

infonnation between at least one wireless device 1 l O and an external network 130 thrO't.1gh an 

extended neiwork 120 is shown_ The extended network includes at least a gateway wireless 

access device 122 and one or more extended wireless access devices 124. 111e extended network 

120 may further be utilized fOT communicating info11nation \.\rith one or more additional wireless 

devices (not shown) connected with a wireless access device of the extended network 120. 
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100027] Extended net\,VOrk 120 is a local area network configured to provide wireless 

corutrnmication or infom1ation with a plurality of devjces and applications i11 relatively close 

prox:imity to each other1 such as within a home, school, office buildjng, etc. Wireless devices or 

"wi-fi clients" 110 communicating through extended network 120 may include a web application 

running on a personal computing device such as a desktop computer; a laptop computer, a tablet, 

etc: a smai1phone, a game device, or a streaming media player. The web application may include 

a web browsing aJJpli<.:ation, a video player application~ a telephony application, a video telephony 

application, etc. It should be understood that although specific devices and applications are 

described, these are merely provided as examples. Any or all of these or other wireless devices 

110 could 1Je J-iresent in a given extended network 120. 

(00028J TI1e gateway wireless access device 122 of extended network 120 is a type of 

m!twork device that manages the flow of data between extended network 120 and the extemal 

network 130. Gateway wirdcss device may comprise, for example, a router, a switch~ os a 

gatc,vay. Functionality described herein as being associated with gateway wireless access device 

122 may be implcm.ented using one or more devices. For example, gateway wireless access 

device 122 may be configured to i11clude a muter in communication with a network switch, either 

of which can be configured tc) pertorm some or all of the functions described herein. 

100029) When a data packet is received at either gateway wireless access device 122 or an 

extended wireless access device 1241 an addilional or second type of network device, the wireless 

access device reads address inforniation in the packet to determine its ultimate destination. fo a 

packet-switched network., a ''router" is a device which receives packets on one OJ more input 

interfaces and. ,vhicb outputs those packets on one of a plurality of output interfaces so as to move 

those packets within the neh\1ork from a source device to a destination device. Each packet 

includes header information, which indicates the destination device in either extended network 

120 or external network 130. Additional infomrntion is provided by the physical layer to the 

device which receives a })acket directly and that information can furt11er include wireless 

connection quality infonuation, described in deiail below with reference to .FIG. 2. Tho r<)llter 

includes muting inforn1ation,_ which associates an output interface with jnfonnation about the 

destination device. The router cai1 also perforn1 other operatfons on packets, such as rewliting the 
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packets' headers according to tl1eir routing protocol, or re-encapsulating the packets from a first 

routing protocol to a second routing protocol. 

(00030] Gate\vay wireles~ access device 122 may be c1 gateway device that provides an 

exclusive communication chairnel between extended network J 20 and external network 130. 

Accordingly. packets trnnsmitted by extended wireless access devices 124 and/or wireless devices 

using extended network 120. can be viewed using the gateway wireless access device 122. 

Gateway wireless access device 122 and extended wireless access device J 24 may further be 

configured to generate wireless connection qaality information transinilted to a certain wireless 

access device (122 or 124) or exchanged among wireless access devices (122 and 124), as 

described below in further detail. Accordingly, some or all wireless access device (122 and/or 

124) are further configured to implement an extended network management function for 

configuring device connections in an extended network envi:romnent. as described in detail below 

with reference to FIG. 2. 

[00031J External network 130 may be a wide area celecommunica.tion network covering a 

broad area., such as the lntemet. External network 130 may be connected to network device 120 

using a wired or vvi.reless connection. For example, gateway wireless access device 122 may be 

connected to the external network 130 via a high-bandwidth conn0cti011 s.uch as a cable modem, a 

Digital Subscriber Line (DSL) modem_, or a 30/40 Long Term Evolution (LTE) modem 

connection to send and receive data with systems through extei-nal network l 30. 

(000321 External network 130 allows co1nmw1ication with one or more of a plurality of 

external systems including, for example an external web site, an external computing system, 

and/or an external database. These systems and applications may be accessible using an Internet 

Protocol address provided by any of the wireless devices on exfonded network 120 and used by 

network device 120 to determine a de.stination for data trnnsmitted to and/or from extended 

net\\'Otk 120 to external netwod< 130. 

[00033J fn operation, each wiroless access device 122, J 24 in extended network l20 is 

configured to monitor, store, and/or report wireless connection quality infonnation. -me wireless 

connection quality infomrntion may be generate.cl at the wireless access device 122 or 124 and/or 

included in packet headers received at the wireless acces s device. For example, each access point 
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is configmed to monitor the link rate of packets sent from the ,.vireless device 110 and to check 

the signal strength it receives for those packets. no matter which wireless access device the 

packets are intentionally transmitted to. Acc.ordingly, each wireless access device can provide 

wireless connection quality infonnation indicating signal strength from the wireless device 110 

and coJTesponding fink rate for packets from the wireless device. 

rooo34J Each wireless access device 122 or 124 in extended network 120 roay be further 

configured to periodically review the wireless connection between the v.rirelcss access device and 

any wireless devices communicating \¥itl1 the wireless access device. The connection check may 

be pcrfo1111ed _periodically such as every 5 seconds~ based on a r~pottcd connection issue, such as 

an unusually slow connectio..u., etc. A wireless access device, can send and receive wireless 

con11ection information and a patiial net,;vork topology with other wireless access devices 

periodically in an attempt to identify a better connection for a wireless device. In addition, a 

wireless access (levice can also monitor an existing connection to identify if the connection witl1 a 

wireless device becomes bad. If the connection does become bad, the wireless access device 

starts looking for another wireless access device in the extended netwmk that can provide better a 

better conJ;J_ection for the wireless device. 

100035} The wireless c01u1ection quality infonnation received from tbe wireless device 110 

may be stored in a memory of the wireless access device 122 or l 24 and/or forwarded to a central 

repository, such as the memory for gateway wireless access device 122. The wireless connection 

qiiality information may be either a simple value, such as a connection speed, or a munber of 

different values, such as connection speed and other quality infonnation for the extended network 

120, including the quality for connections between two wireless access devices, for example, for 

the connection between the gateway wireless access device 122 and an extended wireless access 

device 124. The wireless connection quality 1nfonnation may be forwarded when it is received, 

may be periodically fbrwarded in a batch operation, may be aggregated to provide wireless 

connection quality information over a defined period of fone, etc. Advantageously, the stored 

\vireless connection quality infonnatiun nmy be used to detennine tl1e particular wireless access 

device 122 OT 124 that can provide the highest quality wireless connection to the wireless device 

I IO at any paiticular time. Using the net\vork management system described herein, extended 
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network 120 may be configured to utilize any tree topology including a gateway wireless access 

device 122 as a root, such as a h.ub/star configuration, a cascaded configuration, etc. 

l000361 For ex.ample, in a tree topology, the extended network js configured in a tree 

topology including a gateway device as a root, one or more \Vireless access devices as nodes in 

the tree, and <-1 wireless device as a leaf The network tree topology can have several levels and 

each level can have several nodes. Anode or a ,,1ireless access device connects to the network by 

c01mecting to its upstream node or wireless access device., A wixeless access device can connect 

to its upstream node in any of a vatiety of different ways, for example through a wired connection 

(e.g. Ethernet~ and the wireless access device is a Wi-Fi AP), th.rough a wixeless connection (e.g. 

Wi-Fi, a11d the wireless access device-is a Wi-Fi extender), etc. In addition, a wireless access 

device may be c.onfigured to have only one wireless interface where it perfom1s multiplexing on 

the single wireless interface and uses the same wit-eless to connect to tl1e extended network as 

well as to wireless devices. One example of such a device is a Wi-Fi single-band extender. 

100037] Although the wireless device 1 JO ·v.ill be connected to a single wireless access 

device 122 or J24 through an existing wireless connection, designate-d as the ''cun-ent wireless 

access device. 1' EstahlisJring a wfrele.ss connection may include perfom1anco of a handshake 

protocol and the t.'.XChange of data packets as is well lo.1ov,:-n .in the art.. Once a ·wireless connection 

is established, the wireless access device eslab1ishing the connection is considered the curre11t 

,vireless access device. Although connected with the current wireless access device, each 

wirn1ess acce.ss device 122 or 124 on extended network 120 is configured to receive any packets 

transmitted to the current wireless access device from the wireless device 110 and store the 

observed quality infon11ation of these packets independent of whether tbe wireless access device 

is providing the wireless connection to the wireless device. Depending on the location/position of 

each access device rclati ve to the wireless device, the observed signal strength at each access 

device for a packet from the wireless device (to the current acce.ss device) is different. In 

contrast, in a. typical wireless network) tltls information would be discarded as packets from 

devices that are 11ot transmitted to a wireless access device were dropped by that wireless access 

device. 
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[00038j ReJerriug now to FlG. 2, a gateway witclcss access device 122 or simply 

'·gateway" configured to implement an extended network manageme11t functio11 as described 

herein is shown in gre.ater dctmt according to an exemplai-y embodiment. Although gateway 122 

is shown in FIG. 2 as including specific components in an exemplary configuration, it is 

impm1ant to recognize that gateway l 22 may include more, fewer, and/or a different 

configuration of components to implement the functions described herein. Fwther, although the 

functionality described herein is described as being implemented on a gateway device, the 

extended network managemenl function can be iinplernented on a gateway device 122 mid/or m1 

extender access device 124. ln addition> an implementation may be centl-alizcd on one device or 

distributed amoqg a plurality of devices. For simplicity, t11e functionality will be described herein 

below with reference to implementation on a gateway 122. 

100039) 11Je functional components (not shown) of gateway 122 may be implemented 

usiag hardware including a prncessing unit, a system memory, and a system bus that couples 

various system components, including the system memory, to the processing unit The system 

bus may be any of several types of bus stmctures inclt1du.1g a memory bus or memory controller, a 

peripheral bus, and a local h'ns using any of a variety of bus architectures. Fm1her. the described 

components may be implemented using hardware and/or software. 

[00040) The _processing unit may be any type of computer processor configured to 

implemeut the functiona1ity describ<.--d herein including the steps of identifying advertising content 

reql1ests in network _packets transmitted through gateway 122. The processing unit may be any 

type of1)rocessor, such as a MIPS processoJ. 

{00041} The system memory of gateway 122 includes computer storage media i11 tl1e fonn 

of volatile and/or no1wolatile memory such as read only memory (ROM) and random access 

memory (RAM). A basic input/output system (BIOS), containing the basic routines that help to 

transfer-infonuatiou between elements within gateway 1221 such as during start-up or networking 

operations, is typically stmod in ROM. RAM typically contains data au<l/or program modi1les 

that are immediately accessible to and/or presently being operated on by the processing unit.., The 

gateway 122 may also -include other removable/non~removable~ volatile/nonvolatile computer 

storage media, such as flash memory. Althot1gh gateway 122 is shown and described herein as 
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including memory, gateway 122 may alternatively be implemented to store i11formation in a 

network storage device. 

[000421 Although gateway wireless access device l 22 may be any of a variety of types of 

network devices, for clarity access point 122 is further describe-d herein as a router type network 

device. Gateway wireless access device 122 includes a wireless client interface 202, a wireless 

connection analyzer 204, an extended net\vork management system 206, an extended uetwork 

management table 208, and an extended 11etwork interface 224. Although network device 122 is 

shown as including a number of functional embodiments represented as separate components~ it 

should be w1dcrstood that the same functional component may be used to implement one or more 

of the fonctional embodiments. 

f00043l Wire1ess client interface 202 is an input/output port receiving/transmitting packets 

from/to the wireless devices I l 0. Extended network interface 224 is an iopuVootput port 

receiving/transmitting packet~ from/to the extended network 120. Extended network int:e1face 

224 connects the access device to the extende-0 network. Extended netv,ork interface 224 can be 

an Ethernet port, a wireless transmitter, or an0ther device for receiving/transmitting packets 

from/to extended network J 20. i hc physical device for the wireless client interface 202 and the 

extended network interface 224 can be the same. A simple extended access device 124 can be 

configured to have only one network interface (a wireless interfuoe) such that both wireless client 

interface and extended network interface are through the only network interface. 

rooo44J Wireless connection analyzer 204 is a software component configured to analyze 

and detennine wireless c(mnectio11 quality between the wireless access device J 2-2 and a wireless 

device. Although shown specifically within gateway wireless access device ·122, a wireless 

connection analyzer 204 is implemented in the extended network 120 on the wireless access 

devices l 22 and 124 in the network. Accordingly, each wireless access device 122, 124 in the 

extended network -is configured to be able to obtain -infonnation used to detcnnine the \v-ireless 

connection quality between that wireless access device and the wireless devices within the 

extended network 120. 

I 00045J The 'Nireless connection analyzer 204 associated wit11 each wireless access device 

122, 124-is configured to generate a wireless c01mection quality lable entry to he stored in an 
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extended network management table 208. The spec.1 fie data used to generate the wireless 

connection quality table information is described in further dttaiJ below with reference lo the 

extended network management table 208- The analyzer 204 may generate tile table entry based 

on information received from the wireless device in :packet headers, based on data teceived from 

components in the wireless ac<.:ess device, such as a signal strength detection system (not shown), 

based on data received from other wireless access devices in the extended network, etc. 

[000461 Each wireless connection analyzer 204 is further configured to generate the 

wireless connection quality tahle entry for each wireless device 110 associated with any wireless 

access device on the extended network. 'The analyzer 204 associated with each Wireles::,; access 

device 122 or 124 can be configured to genernte the table entry independent of whether the 

associated wireless access device is connected to the wireless device 110, being used in the 

connection path to gateway wireless access device 122, etc. The analyzer 204 associated with 

each wireless access device 'J 22 or 124 can be further configured to generate tl1e wireless 

connection quality tabk entry ft.."lr each other wireless access device 122 or 124 that connects to it. 

f00047] Extended network management system 206 is a software application implemented 

in a root or central wireless access device for an extended network, such as gateway wireless 

access devke 122. ln an alternatjve embodiment, network management system 206 may be 

implemented as a distributed system in a plurality of v,rireless access devices. Management 

system 206 is configured to implement a management protocol in the ex.tended mesh network to 

determine the wireless access device that can provide the highest quali ty wireless connection to a 

wireless device at any pa1iicuiar time. Accordingly, management system 206 is configured to 

store and maintain the extended network management table 208 based on connection quality data 

received by the wirefoss access devices in the network and exchaoged among wireless access 

devices in the network Table 208 may also be generated to include data connection quality data 

generated locally at each wireless access device 122 or 124. 

rooo4sJ Extended network management table 208 js generated and stored with the memory 

of gateway 122 and/or any other wireless access device. Table 208 includes a unique wireless 

access device record 210 for each wireless access device 122, 124 communicating through the 

extended network 120. Each record 210 indudes a _plurality of wireless connection quality table 
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entries 212, one for each wireless device i11 the extended network I 20. Accordingly, table 208 

may be stored and maintained in memory remote fi·om device 122, such as would be implcme11ted 

in a cloud computing environment. 

[00049] Each wireless coru1ection quality table entry 212 in the network management table 

208 is specific to the wireless connection between one wireless access device 122 or 124 and one 

wirelc~ device 110. Accordingly, table entries 212 include a wireless access device identifier 

214, a signal strength data field 216, and a wireless capability field 218 for the wireless de,ice 

l l 0. Each wireless access device record 210 for a wireless access device 122. 124 includes a 

utilization status data field 220 for each wire]es~ band (e.g., 2.4 GHz, 5GHz), a noise field 222 for 

each wireless band., a wireless c<1pability field 224 for the v.rireless access device, and a 

connection path quality data field 226 describing the c01mcction path for each wireless access 

device 124 in the path to the gateway wireless access device 122, (i.e, , determined by the 

connection qtrnlity between any two con tiguous wireless access devices on the path between toe 

cunent wireless access device and the gateway wireless access device 122). For the gateway 

wireless access device 1241 this field is set to the highest value i..i1 the extended network 120. 

f00050J Accordi11g «1 a specific implementation, table 208 includes one record 2 10 for each 

wireless access device in the extended network. In each record for an access device, t11cre is a 

table for the wireless clients connected to that access device. Each table entry 212 co1Tcsponds to 

a wireless client connected to tl1e access device. Some fields (214, 216, 218) are associated with a 

table entry since they are specific t• a. wireless client, while other fields (220, 222, 224) are 

associated with a rec-0rd siocc they are not specific to a wireless client but are spccjfic to a 

wireless access device. 

f0005lj Extended network management system 206 is configured to identify the wireless 

access device that can provide the highest qua lity wireless connection with a wireless device at 

any given tim.e. According to exemplary embodiment, management system 206 identifies 

highest-quality ·wireless connection based on at least fhe capability of the wireless device ·1 I 0, the 

capability of the gateway wireless access devi<.:e 122, and the capability of each wireless access 

device 122, 124 in the extended network 120, the path quality from the wireless access device to 

the gateway, et.c. 
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(00052j Refe1Ting now also to FIG. 3A, a schematic illustration of an exemplary exlended 

wireless nenvork 300 net\,vork topology including a wireless device 310, a gateway wireless 

access device 320 in the fonn of a router, and extended v.,-ireless access devices 330-336 is 

mustrated. The- network topology may be generated based on exchanged messages 

com1mmicated between the components of network 300. Each message may include a partial 

network topology based on the message--s received by t11e component that is transmittiog the 

topology. 

(00053) Extended wireless network 300 further includes a representation of connection 

speed 340~350 between wfreless communication clements \,\']_tbin the extended network 300. 

Accordingly, the connectio11 speed 340 between gateway wireless access device 320 and a fast 

extended wireless access device 330 is 60 Mega b1ts per second (Mbps), while the connection 

speed 342 between gateway wireless access device 320 and a second wireless access device 332 

is 20 Mbps. l11c co1mection speed is dependent on several factors, including at least the hardware 

and software installed on ead1 endpoint (i.e. the connection type and tbe c-apability of each 

endpoint) and the distance between the endpoints if it's a wireless connection. 

f0-0054J Where wireless device or "Wi-Fi client" 310 is positioned at a first location 308 as 

shown in ghost form in Fig. 3A, the wireless device 310 muy be already connected to the 

extended wireless access device 334, The wireless connection is designated as 350. However, 

management system 206 will continually evaluate available wireless connectio.ns while the 

wireless device 310 is moving. 

l 00055J For example, wl1en the wireless devke 3 l 0 moves to the second location depict in 

Fig. 3A, (location #2), the wireless connections 350 becomes weak and the wireless device 310 

may suffer from the weak wireless connection. Dependent on the wireless device 3 lO's 

implementation, wireless device 3l0may detem,foe if the wireless device 310 needs to try to a 

different wireless access device to get a better connection based on any of a variety of fact.ors~ 

Such continuous searching for an optimal conn.eclion is refe{Ted to a5 roaming in the wireless 

env.iromnent. For example, some implementations are configured to use the existing connecti0J) to 

avoid disrnption until that connection is too ,,veak to maintain the connection. The \.veak wireless 

connection 350 may be identified by the wireless access devices 334 based on dete-cted poor 
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signal .strength between the wiTeless access device 334 and the \\ircless device 310. The poor 

signal strength lllfonnation may be communicated among the wii-eless access devices and the 

management system 206 implemented by each wireless access device 122. 124 wm p.ut the poor 

sjgnal strength info1111ation in its table as discussed above. 

100056] Further, at the second location, wireless device 310 may !Jave a good wireless 

com1ection if it connects to wireless access device 336 or wireless a(;cess device 332. This can be 

detected by the wireless access devic,e 332, 336 by monitoring the signal strength from a!J the 

wireless packets sent from the wireless device 3101 even if the packets are not transmitted to the 

wireless access device 332, 336 intentionally. Accmdingly, management system 206 is 

configured to check if the wireless access device 3 32 or 336 can provide a better connection to tl1e 

wireless device 310. Generally, the com1ection speed for a wireless device 310 to the gateway 

win;:less access device 320 is determined by detennin111gthe lowest speed among all links 

(between any two contiguous <levfoes) in the connection path between that wireless device and the 

gatm.vay wireless access device 3201 divided by the number oflinks between the gate,vay ,vircless 

access device 320 and the wireless device the network device 310. Accordingly, at the sec011d 

location, the lowest speed in the connectioJ1 path through wireless access device 336 (path# 1) is 

20 Mbps, ~md the connection speed for path# l is 20 Mbps divided by the three finks, which gets 

6.67 Mbps. In contrast, while the lowest speed in the com1ectio11 path through wireless access 

device 332 (path#2) is also 20 Mbps, t11e connection speed for path#2 is 20 ?vlbps divided by the 

two links, which gets 10.0 Mbps. Accordingly, management system 206 will initiate a wireless 

connection between the wireless access device 332 aud the wireless device 310 based on the 

higher 10.0 Mbps co1mection speed. 

100057] However, referring now to FIG. 38, where if the wireless device 310 is capable of 

creating-ec)nnections \-\11th a higher speed to the wireless acce~s device 332 and 336, and the 

connection spee<l 346 and 348 for the wireless connection between wireless device 310 and 

wireless access device 332, 336 is both 60 :tvtbps. The ]11gher speed of the link will result in a 

higher connection speed for the path#1 and the consequent connection speed is 60 Mbps divided 

by 3, which gets 20.0 Mbps. However the connection speed for the path#2 remains at l0Mbps, 

even the connection speed 346 has been increased to 60mbps. That 1s due to the connection 342 

now becomes the bottleneck of the pafh#2 and that keeps the connection speed for path#2 on 
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1 0Mbps. Accordingly, management system 206 wil l initiate a wireless c01mection bet\.veen the 

wfreless access device 336 and tb..c wireless device 310 based on the higher 20.0 J\,fbps link rate. 

100058} Referring now to FIG. 3C} a schematic illustration of auother exemplary extended 

wireless network 300 including a \Vfrelcss device 364, a gateway wireless access device 360 in 

the form of a muLer~ and an extended wireless access devices 362 is illustrated. ]f tl1e wireless 

device 364 connecis to the wireless access device 362, the connection spee.d between tl1e wireless 

device 364 and the gateway wireless access device 360 is 20 mbps divided by 2, which 1s 10 

Mbps. If the wireless device 364 connects to the gateway wire.less access device 360 directly, t11e 

c01rnection speed is 15 Mbps. The management system 206 will consider the wireless access 

device 360 provides a better connection for the wireless device 364, even though, from the 

wireless device 364's point of view, the 'i\-ri.relcss access device 362 provides a better connection. 

As shoWJ1 in F IG. 3C, jn a wireless extended network, a wireless device has multiple wireless 

access devices to connect to and a wireless access device that l1as stronger s ignal may not be a 

better chojce to provide a foster connection speed to the gateway device. 

JO0059l Referring now tn Ff G. 4, a flowchart 400 illuslrating a method for implementing 

the extended network management system I 00 of FLO. l to identify a high quality wireless 

conncclion for a wireless device 110 is shown, according to an exemplary embodiment. Altl1ough 

flowchart 400 includes multiple steps perfonned in a defined order, the functions described herein 

cai.1 be perfo1mcd using more, less and/or a different or<iering of steps. 

(00060] ln. a first step 402, wireless device 110 (FIG. 1) creates a wireless connection with 

one wireless access device 122 or 124 in the extende<l network 120. The wireless connection may 

be created based on an initial use of the wireless devfoe 110, based on establishment of a new 

c-0m1ection following a loss in connection, based on a specific elapsed time, etc. Establishing a 

wireless connection may include performance of a handshake protocol and the exchange of data 

packets as is well !mown in the art. Once a wireless connection is established, the wireless ac.-cess 

device establishing the connection is considered the current wireless access device. 

1000611 In a step 404, upon establishment of the wireless connection, the cunent wireless 

access device~ including at least gateway wireless access device 122 and possibly additionally 

including one or more extended wireless access devices 124, is c.onfignred to trallsmiL the 
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establishment of the wireless connection and the identity of the wireless device to other access 

devices within the ex.tended network 120. 

[00062) ln a.step 406; each wireless access device in extended network 120 that is within 

wireless range of the wireless device t 10 will begin receiving data packets from the wireless 

device l IO based on the wireless connection to the cunent wireless acces s device. Generally, 

wireless access devices in extended nenvork 120 other than the current wireless access device will 

1101 proc.ess the data packets transmitted to the current wireless access device; they typica11y 

discard those packets. However, based on the received data packets, each wireless access device 

in extended network 120 is c-0nfigured to generate wireless connection quality information 

<lescn'binga real or theoretical wireless connection between that wireless access device and the 

wireless device l l 0. Step 406 may be perfom1ed for an indefinite time or a defined period of 

time, such as 3 seconds. 

f00063j [n a step 408, each "vireless access device having wireless connection quality 

infom1ation for wireless· device I l O <:xchangcs the generated infonnation witl1 each other wireless 

access device in the extended uetwork 120, and those infomrntion is kept in a repository such as 

network management table 208 ru1d/or network managcm.ent system 206, described above with 

reference to FTG. 2. According to an exemplary embodiment~ the repos.itory could be located in 

the memory of any ·wireless access device 122 or 124, such as table 210 of FIG . 2. 

(00064} ln a step 410, the gateway wireless access device 122 or the current wireless access 

device 122 o.r 124 analyzes the received wireless connection quality information to identify the 

wireless access device that can provide the highest quality wireless connection to the wireless 

device J 10. It is important to recognize that the highest quality connection may vary dependent 

upon the intended use of the wireless connection. For example~ if wi-reless device I JO is utilizc-d 

to implement ru1 IP telcph.ony application, a link rate may he the primary factot in identifying a 

high quaHty ·wireless connection. Alternatively_, if vtireless device 110 does not include the 

capability to manage an ex.cess ainotmt of dropped packets, the wireless connection quality may 

be identified based on the fewest nwn ber of dropped packets. 

rooo6SJ In a step 412, a wireless access device 122 or 124 that does centtali ied control or 

the C<U1Tent wireless access device identifies any change in the condition of the wireless 
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connection to the current wireless access device .. The connection check may be perfonned using 

the method described above, with reference to FJG. l . Alternatively, the ceniral control wireless 

access device 122 ox 124 or the current v,rirekss access device may be configured to periodically 

determine whether to cha.nge the wireless connection from the current wireless access device to a 

new wireless access device based on a determination that t11e T)eW wireless access device can 

provide a higher quality wireless connection and the connection transfer wj}J not disrupt the 

applications rumiing on the \vireless device 110. 

J00066J 1n a step 414, a wireless connection is established to the wireless access device 

providing tbe highest quality wireless connection. The connection m.ay be established based on a 

message transmitted from the cent-ral control wireless access device 122 or l 24 to the new 

wireless access device. AlternativeJy, the connection may be established based on a 

dete1mination made at the current wireless access device. In either event, the resulting "current" 

wireless access device may be the same wireless access device to which the wireless dev ice 110 

1,vas connected prior to the connection query of step 410 or a different v.,ireless access device. The 

process then returns to step 404, where the steps 404-414 arc repeated on an ongoing basis. 

f00067] When a wireless device 110 is joining an extended network 120 (that is, during the 

step 402), similar mechanism can also be used to determine the best wireless access device 122 or 

124 for the wireless device l l 0. \Vhen a wireless device 110 attempts to join a oetwork, it 

usually sends out some packets to discover the enviromnent and it has to send out a request packet 

for joining a network. By observing the signal strength frum these packets and examining tl1e 

packet contents, a wireless access device 122 or 124 can estimate the connection quality if the 

wireless device 110 connects to it. Furthermore, a wi,reless access device 122 or 124 can eshmate 

the data transmission speed between the wireless device 110 and the gateway wireless device 122 

if the "vire!ess device 110 reaches lhe gateway wireless device 122 through it. 

l000681 According to an alternative embodiment, network management system 206 may be 

implemented as a distributed management system, such that an embodiment of the network 

management system 206 is resident in every wireless access device within extended network 120. 

Tn such a system, wireless access devices exchange infonnation with each other and cac11 wireless 
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access device is aware of which v,rireless access device cau provide the highest quality wlreless 

connection to the wireless device 110. 

[00069j Certain terminology is used herein for purposes of reference only) and thus is not 

intended to be lil'niting. For example, te011s such as "network device" refer to any system or 

device rec~ving and retran~mitting infonnation packets in a computer network. 

[00070] References to ''a server" and "a processor" can be understood to include one or 

more controllers or processms that can communicate in a sraud~alone and/or a dist1ibuted 

environment(s), and can thus be configured to communicate via ,vired or wireless 

communications witl1 other processors, where such one or .lTIOre processor can be configured to 

operate on one or more processor-controlled devices that can be simHar or di.ffore11t. devices. 

Furt11crmore; refere1~ces to memory, unless otherwise specified. can include one or more 

processor-readable and accessible mernory elements and/or components that can be intema1 to the 

processor-controlled device, external to the-processor-controlled device, and 0&1 be accessed via u 

wired or wireless network. It shoi1fd be w1derstood that a cowputcr program may embrace 

constituent programs and that multiple programs may be implemented as a single or multiple 

programs. 

(00071 J Va1ious features of the inve11tion arc set fo1th in the following claims. It should be 

understood that the invention is not limited in its application to the details of oonstr-uction and 

arrangements of tl1e components set fo1th llerein. The invention is capable of other embodiments 

and of being prnctice.d or carried out in va1ious ways. Variations and modifications of the 

foregoing are within the scope of the pre:;cnt invention. !t also being w1derstood that the 

invention disclosed and defined herein extends to all alternative combinatio1lS of two err more of 

the inilividual feamrcs mentioned or evident from the text and/or drawings. AJl of these different 

combinations constitute various alternative aspects of the present i1wention. The embodiments 

described herein explain the best modes known for practicing the invention and will enable others 

skilled in the art to utilize the invention. 
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SYSTEl\tl AND METHOD FOR CONFIGURING DEVICE CONNECTIONS IN AN 
EXTENl)ED NET\VORK ENVIRONMENT 

CROSS~REFERENCE TO RELATED APPLICATIONS 

100011 None. 

FIELD OF lNVEl\'TION 

ro002) 111is invention generally relates to the field of providing a network connection 

between a network device and one of a plurality of wireless access devices in a network 

environment and more particularly to a S)'stem and method for providing a network connection 

between a nehvork device and one of a plumlity of wireless access devices based on the detection 

of an alternative access point providing one or more advantages over a current access point. 

BACKGROUND OF THE INVENTION 

10003] In computer networking, a wireless access device (W AP) is a device that allows 

wireless devices to connect to a \l\ire-d or wireless network using a wireless communication 

protocol, $Uch as \Vi-Fi or Bluetooth. The wireless access device typically coimects to or is 

implemented as a co.mponent of a router connected to a wired external network, such as a local 

network or the lntemel. A wireless access device com1ecied to or imple1ne1,ted with a rnutcr is 

referred to as a WiFi router. A network device connected to mi extemal network is referre-d to as 

a "gateway," while a wireless access device connected io an external. network may be referred to 

as a "gateway wireless access devicen or a "gateway." So a ''gateway" device referenced in this 

document can have a wireless interface or have 110 wireless interface. but it is a device connecting 

the internal nem·ork and the external network. 

(0004J Wireless access devices utilize a wireless connection between the wireless device 

and the wireless access device to transfer data. The area jn which a wireless connection between 

the wireless device and the wireless access device can be establishe.d and maintained is the 

wireless coverage area or simJJly the ''coverage area.>' However7 even within lbe coverage area, 

the speed at which the data is transfen-ed is dependent on the quality of the wireless connection. 

A high quality wireless connection relies onmu.Jtiple different wireless connection quality factors. 

For example, the quality of a wireless connection may be determined based on the signal strength 

that exists between the wireless access device and the wireless device. Additionally, th.equality 
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of a wireless co1mection may depend upon communication capability of the devices, determined 

by the wireless technology implemented on eacl1 <levice. For example, different devices 

implement different communication protocols, have different proccssjng power, have different 

antenna configw·atious, etc. Users and provider of wireless access device continuously strive to 

maximize the quality of their wireless connection, pai1icu1arly when using data intensive 

applications such as video streaming, tele1,l10ny applications, etc. 

{0005] Often, the area where a user wishes to use his or her wireless device is larger than 

the area providing a high quality wireless connection to tl1e wircless access device. For example, 

tlle signal .stren.!:,rth decreases based on the distance between the ·wireless access device and t.he 

wireless device. Additionally, certaj11 areas that would otl1erwise receive a high quality wireless 

connection are subject to interference that reduces theq\lality of the wireless conne{...tion. 

Accordingly. users may add additional wireless access devices to their network, such as a WiFi 

extender, to increase the area where the user can maintain a h1gh quality wfrele-ss connection. 

rooo61 W ffi extenders typically are similar to wireless access devices, but do 11ot include 

ar1 integral router connected to the external network. Instead, WiFi extendeJs typically rely on 

wired or wireless co1mcctions t.o the WiFi router to connect to the extemal network. The 

coverage area in which a user can connect to at least one wireless access device is considered the 

"extended net\vork environment." A network including both a gateway ,vireless access device 

and one or more extender wireless access devices is referred to as an ' 'ex.tended network." 

f0007J A \¥iFi extender is a wireless access device for wireless devices to connect to a 

network. Additionally, the WiFi extender acts as a wireless device to co1mcct to another wireless 

access device in order to connect to a network. The "another wireless access device" may also be 

reforre<l t:<) as an "upstream wireless access device". Usually, a WiFi extender uses a single radio 

frequency device component to connect to both the wfreless devices and the upstream wireless 

access device. Furtl1er, in order to avoid bad performanct}, the radio frequency device has to wm1( 

in the same frequency to connect to the wireless devices as well as to connect to the upstream 

wireless access device. In such a usage, when a wireless device trausmits or receives data from 

the upstream wireless access device, the transi11ission between the upstream wireless access 

device and the WiFi extender and the transmission between the WiFi extender and the wireless 

device share the same freq11ency. Assuming there is no other usage on thls frequency, the two 
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transmissions must divide the time of using the frequency and so the end to e11d throughput is not 

as bjgb as the wireless dcv1ce can see from its connection to the WiFi ex.tender. For example, if 

the speed between the wireless device and the Wifi extender and between the WiFi extender and 

the upstream wireless access device .are the same like 1 00mbps, then the speed for transmitting 

data between the wireless device and tbe upstream wireless access device is cut in half, like to 

become around 50mbps. 

!00081 Typically, wireless devices establish a connection with a single wireless access 

device in an ex.tended network based on a detennination of wllich wireless access device will 

provide the highest quality wireless connection. The single wireless access device having a 

wireless connection to the wfreless device is refened to herein as a ,tcurrent wireless acce~s 

device." Once established. this wh eless connection is maintained between the wireless access 

device and the wireless device w1til the connection is lost or degrades below a threshold quality 

level. Tl1e c01mcction may be lost or degraded when the wireless device moves out of range of 

the wireless access device, mnves to a location where there is interference, etc. Thereafter, the 

wireless device will attempt to establish a new wireless connection; again with whichever 

wireless access device wrn provide the highest quality wireless comrnction. 

[0009j However, wireless devices often are transported to various areas within a coverage 

area covered by multiple wireless access devices without ever losing their C(,nnection to their 

current wireless access device. Because of variations in the qtrnlity of the wireless connection 

within the coverage area, uset!:> may not always be connected to the wireless access device that 

will provide the highest quality wireless connection. For example, a wireless device user 

connected to a first wireless access dev.ice may move to location that is remote from that wireless 

access device (although still maintaining a wireless connection), hut is very close to a second 

wireless access device (that would provide a higher quality wireless connection at the new 

location). As a result, the wireless device wm receive a signal that 1s weaker than optimal .. 

[00010] 1n a home network, there is a router or gateway that connects the internal network, 

the 11ome network, and th~ external network, the internet. For a home network where t11ere is 

more than one wireless access device for a wireless device to reach the gateway or the extema1 

network, a lmost no wireless device knows which w ireless access device can give it better 

connection to the network. This is because a wireless device does not know which access device 
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has a better connection to the router/gateway and the interpretation of speed for different access 

devices could be different. For example, when a client sees one connection of 1 Ornbps from one 

ttccess device and One con11ection of 71nbps from another access device. If the 10mbps 

connection is from a gateway, then it is a better c-0nnection than the ofher. 1f the 1 Or,nbps 

connection is from an extender, as elaborated in I0007], the connection speed from the wireless 

device to the gateway (the upstream access device) could be just 5mbps, and so the 7mbps direct 

connection to the gateway is actually t.be 1Jetrer connection. Jn a general way, a home netwoTk has 

a tree topofogy, The root is tl1e router/gateway, the nodes are extenders, and the leaves are 

wire1ess devices or wired devices. The whole tree is connected to the lntemet through the 

router/gateway at the root. There could be multiple extenders connecting to the router/gateway 

directly and there could be extenders COJ.mecting to an upstream extender and then connecting to 

the router/gateway indirectly. For a wireless device-, the connection quality provided by each 

node in tbe tree, including the root ifit is a gateway wireless access device, is detennined by not 

only the node's signal strength to the device, the \V.ireless capability of the nod~ ... but also the 

connedion quality between the node and the root. 

rooon1 What is needed is a system and method for configuring wireless connections in an 

extended network environment that optimizes connection qual ity to a wireless device in the 

coverage area. What is further needed is such a system and method t.:Onfigured to continuously 

monitor ,,vireles!1. connections between a wireless device and a plurality of wireless access device,g 

to OJJtimize the quality of a wireless connection to the wireless device. 

SUMMARY 

1000121 A wireless access device may be confif,'11red to detennine wireless com1ectiou 

quality infom1ation for a wireless Jevice in comparison to at least one other wireless access 

device. To acllieve thi;:; functionality, a wireless access device can monitor all packets sent from 

the wireless device at a certain t1me for a certain period, even when the wireless device is not 

connected to the wireless access device or the wireless packets are not intentfonally transmitted to 

the wireless access device. Advantageously, each wireless access device can contribute to the 

process of identifying the wireless access device providing tl1e highest quality wireless connection 

based on wireless connection quality information transmitted by or exchanged among the wireless 

access devices. 
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roo0131 According to one embodiment of the invention, a network device is configured to 

facilitate wfreless connection management in an extended wireless network. The network device 

includes a network device input con_nected at least indirectly to an internal network and 

configured to communicate .a plurality of packets to and from at least one computer system, a 

network device output connected at least indirectly to an external network an<l configured to 

communicate the plurality of packets to and from at least one computer system. The network 

device could also be a device that includes a network device input com1ected directly to one or 

more wireless devices or wireless access devices Rod configured to communicate a plurality of 

packets to and from at least one computer system, -a network device output connected at least 

indirectly to a network and configured to communicate the plurality of packets to and from at 

least one computer system (the network device input and the network device output couJ<l actually 

use the same hardware device). ln addition, such a network device also includes a computer 

processor configured to execute steps stored in non-volatile memory. The 1.:0.tnputer processor is 

configure-cl to receive packets from a wireless device, identify the wireless device within a table of 

w·ireless devices communicating with at least one wireless access device in an extended wireless 

nct\vork, and generate wireless connection quality information for the wireless device speci fie to 

the wireless access device that received tJ1e packets based on the received -packets and based on 

the lmowledge of the network topology related infom1ation. 

[00014} Jn one embodiment, the computer processor is farther con1}.gured to transmit tlle 

wireless connectio11 quality information and partial J1etwork topology infonnation to other 

wireless acc-ess devices in d1e network. 

[00015j In another embodiment. the computer processor is further configured to exchange 

wireless connection quality infonnation and partial network topology 111fonnation with a plurality 

of other network devices and lo identify a network device 111 the extended network providing the 

h ighest quality wireless connection for the wireless device. The processor may be fUJ1her 

configured to exchange messages with other network devices to initiate a com1cction bet\Veen the 

,,vircless device and the network device having the highest wireless connection quality. 

fOOOl 6) In another aspect, the wireless connection quality that is detected includes at least 

one of a wireless sit:,'11al sh·ength, a connection capability, a utilization status and a connection 

patch quality. 
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100017) According to anotlier aspect of the invention, an extended network configured to 

implement an extended management fw1ction to ide11tify a wireless access device prov1ding a 

highest quality wireless connection to a wireless device. 171e extended network includes a 

gateway configured to enable communication bet'\•.reen tl1c extended network and an extern.al 

network, at least tvvo wireless access devices in the extei1ded net:vvork (one could be the gateway 

if it is a gateway wireless access device), aud at least one win:less device having a wireless 

connection to a least one of the wireless access devices. The wireless access device includes a 

processor executing the extended management function to identify the wir:eless access device 

providing the highest quality wireless connectio1, based on wireless connectiou quality 

infonnation and topology infort11atio11 exchange<l among t11e wireless access devices. 

f00018J According to yet another aspect, a computer implemented method for identifying a 

wireless access device providing a highe-st quality v,rireless connection to a wireless device is 

desc,ibed. ·n1e method includes monitoring the relative signal stren&rth of packets at a plurality of 

wireless access devices in an extended network from a wireless device l,aving a current \\tireless 

connection to a current wireless access device in the plurality of wireless access devices and 

generating wireless connection quality infonnation at each \Vireless access device in the plurality 

of wireless access devices describing the quality of a ,.-vireless connection between the wireless 

device and the wil·eless access device. 

f00019] Other features and advantages of the inventfon wj!} become apparent to those 

skilled in the art upon review of the following detai led description, claims .and drawings in which 

like numerals are used to designate like features. 

BRIEF DESCRIPTION OF THE ORA W1NGS 

tooo201 Preferred exemplary embodiments of the invention are illustrated in the 

accompanying drawings in which like reference numerals represent I.flee parts throughout, and irt 

which: 

£00021] FIG. 1 schematically illustrates an extended networking environment for 

communicating information between a wireless device and a plurality of wireless access devices, 

according to an exemplary emhodi!l1ent_; 
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(00022j FIG. 2 illustrates an embodiment of Lhc gateway wil'eless access device of FIG. J. 

configured to implement an extended network management function, shown in greates detail, 

acoordiug to an exemplary embodiment; 

(00023J FIG§. 3A-3C and 38 are schematic illustrations of an extended networking 

_environment including a plurality of wireless access devices configured to implement an extended 

network manageinent function, according to an exemplary embodiment; and 

[000241 FlG. 4 is a flowchart illustrating a met11od for configuring device connections in an 

extended network environment, accordi:ng to an exemplary embodiment. 

(00025] Before the embodiments of the -invention are explained in detail, it is to be 

understood that the inventio11 is not limited in its application to the details of construction aud the 

arrangement of the components set fo1ih in the following description or illustrated in the 

drawings. The invention is capable of other embodiments and of being practiced or being carried 

out in va1ious ways. Also, it is to be understood that the phraseology and tenninology used herein 

are for the purpose of description and should not be regarded as limiting. The use of ''including" 

and "comprising'' and variatiollS tl1ereof 1s meant to encompass tl1e items listed thereafter ~lld 

equivalents thereof as well as additional items and equivalents thereof 

DETAILED llESCRIPTJON 

{00026[ Referring now to FIG. 1; a networking environmeut l 00 for L'-Ommunicating 

infonnation between at least one wireless device-1 l O and an external network ] 30 through an 

extended network 120 is shown. The extended network i.ndudes at least a gateway wireless 

access device 122 and one or more extended wireless access devices I 24. The extende.d network 

120 muy fwthcr be utilized for conwunicating inf on.nation with one or more additional wireless 

devices (not shown) connected witl, a wireless access device of the extended network .120. 

[00027) Extended network 120 is a local area network configured to provide wireless 

communicai-ion ofinfonnation with a plurality of devices and applications in relatively-close 

proximity to each other, such as within a home, school, office building, etc. Wireless devices or 

"wi-fi clients" 110 cornmtmjcating through extended network 120 may include a web application 

running on a personal computing_ device such as a desktop computer, a laptop computer, a tablet, 
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etc, a srnartphone. a game device, or a .streaming media player. The web application may include 

a web browsing application. a video player appHcation, a telephony application, a video telephony 

application, etc. {t should be-understood that although specific devioes and applications are 

described, these are merely provided as examples. Any or all of these or other wireless devices 

110 could be present in a given extended network 120. 

(000281 111e gateway wireless access device 122 of extended network 120 is a type of 

network device that manages the flow of data between extended network 120 and the external 

network 130. Gateway wireless device may comprise, for example~ a router, a switch, or a 

gateway. Functionality desc1ibed herein as being associated with gateway wireless access device 

122 may be implemented using one or more devices. For example, gateway wireless access 

device 122 may be configured to include a router in communication with a net\vork switch, either 

of which c~n be configure.d to perform some or all of the functjoJ",ls described herein. 

[000291 When a data packet is received at either g~teway wireless access devlce 122 or ,m 

extended ·wireless access device 124, an additional or second type of network device, the wireless 

access device reads address infonnation in the packet to detennine its ultimate destination. 1n a 

packet-switched network, a "router'' is a device whicb receives packets on one or more input 

interfaces and which out.puts tl1ose packets on one of a plurality of output interfaces so as to move 

th{)se packets within the netwotk from a somcc device to a destination device. Each packet 

includes header infonnation, which indicates the destination device in either extended network 

120 or external netwoxk 130. Additional information is provided by the physical layer t(i the 

device which receives a packet directly and Urnt information can further in.elude wireless 

connection quality infomiation, described in detail below with reference to FIG. 2. The router 

include-s routing infonnation, v--'hich associates an output interface with infonnation about the 

destu,1ation device. The router can also perfonn other operations on packets·, such as rewriting the 

packets' headers according to their routing prntocol~ or re-encapsulating the packets fi-om a first 

routing protocol to a second routing protocol. 

[000301 Gateway wiTeless access device 122 may be a gateway device that provides an 

exclusive-communication channel between extended network 120 and external network 130. 

Accordingly, packets transmitted by extended wireless access devices l24 and/or wireless devices 
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using extended network 120, can be viewed using the gateway wireless access device t 22, 

G~teway wireless access device 122 and extended wireless access device 124 may fiuther be 

configured to generate wireless connection quality infonnation transmitted to a certain wireless 

access device (122 or 124) or exchanged among wireless access devices ( 122 and 124), as 

de~5cribe<l below in further detail. Ac(.;ordingly, some or all wireless access device ( 122 and/or 

124) are further c.onfigured to implement an extended network management function for 

configuring device connections in an extended netw<)l'k environment, as described in detail bel()w 

with reference to FIG. 2. 

{00031 J ExtemaJ network I 30 may be a wide area telecommunication network cov~ring a 

broad area, such as tlle lntemet. External network J 30 may be connected to network device 120 

using a \,\'ired or wireless connection. For example, gateway wireless access device 122 may be 

connected to the external network 13-0 via a high-bandwidth connection such as a cable modem, a 

Digital Subscriber Line (DSL) modem, or a 3G/4G Long Tenn Evolution (LTE) modern 

connection to send and Teceive data with systems through external network 130. 

{000321 External nehvork 130 allows communication with one or more of a plurality of 

extemal systems including, for example an external web site, an external computing system, 

and/or an external database. These systems and applications may be uccessible using an Intemet 

Protocol address provided by any oftl1c \\.r-ireless devices on extended network 120 and used by 

network device 120 to detenuine a destination for data transmitted to and/or from extended 

network 120 to external network T30. 

[00033] ln operation, each ·wireless access device 122, 124 in extended network 120 is 

configured to monitor~ store, and/or rcp011 wireless conne,etiou qualityinfo1111ation. The wireless 

connection quality infonnation may be genera1e<l at the wireless access device. 122 or 124 and/or 

included in packet headers received at the wireless access device. For ex.ample, each access point 

is con figured to monitor the link rate of packets sent from the wireless device 110 an<l to check 

tl1e signal strength it receives for those packets, no matter which wireless access device the 

packets are intentionally transmitte<l to. Accordingly, each wireless access device can provide 

vtireless conncctio11 yuality information 111dicating signal strength from the wireless device 11 0 

and 1..'-01Tesponding link r&te for packets from the wireless device. 
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(00034] Each wireless access device 122 01' 124 in extended network 120 may be further 

configured to periodically review the wireless connection between the wireless access device and 

any wireless devices communicating with the wireles;<; access device. The connection check may 

be perfonned periodically such as every 5 seconds, based on ~ reported connection issue, such as 

-an unusually slow connection, etc. A wireless access device can send and receive wireless 

connection information and a partial network topology with other wfreless access devices 

periodically in an attempt to identify a better connection for a wireless device. In addition, a 

wireless access devjce can also monitor an existing connection to ide11tify if the connection with a 

wireless device becomes bad. If tbe connection does become bad, the \.Virelcss access device 

sta1ts looking for another wireless access device in the extended network that can provide better a 

better connection fox the wireless device. 

(00035) The wireless connection quality information rece.i ved from the wireless device 110 

may be stored in a memory of the wireless access device 122 or T 24 and/or forwarde<l to a central 

repository, such as the memory for gateway wireless access device 122. The wireless connection 

quality info1111ation may be either a simple value, such as a connection speed, or a number of 

different values, such as Connectio11 speed and other quality jnformation for the extended network 

120, including the quality for connections between two wireles~ access devices, for example, for 

the connection between the gateway wireless ac,cess device 122 and an extended wireless access 

device 124. The wireless connection quality information may be fo1warded when it is received, 

may be periodically forwarded i.n a batch operation. may be aggregated to provide wireless 

connection quality infomrntion over a defined period of time, etc. Advantageously, the stored 

wireless connection quality infonnation may 1,e w;ed to determine the particular wireless access 

device 122 or 124 that can provide the highest quality w-ireless com,ection to the wireless device 

110 at any particular time. Using the network management system described herein, extended 

network I 20 may be configured to utilize any tree topology including a gateway wireless access 

device 122 as a root, such as a hub/star configuration: a cascaded co11figuration, etc. 

[00036] For example, in a tree topology, the extended network is configured in a tree 

topology including a gateway device as a root~ one or more wireless access devices as nodes in 

the tree, and a wireless device as a Ie.af The network tree topology can have several levels and 

each level can have several nodes. A node or a \vireless ac-cess device connects t.o the network by 
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connecting to its upstream node or w,ireless access device. A wireless access device can connect 

to its upstream node in any of a variety of di fferem ways, for example through a wired connection 

(e.g. Ethernet, and the wireless access devtce is a Wi-Fi AP), through a wireless co1mectjon (e.g . 

Wi-Fi, and the wit'Cless access device is a Wi-Fi extender), etc. In addition. a wireless access 

device may be configured to have only one wireless interface where it pc1fonns mulbplexing on 

the single wireless interface and uses the same wireless to connect to the extended network as 

well as to wireless devices. One example or such a device is a \Vi-Fi single-band extender. 

f000371 Although the \Vireless device 11 O will he connected to a single wireless access 

device 122 or 124 through an existing wireless connection. designated as the "current wireless 

access device." Estab1isl1ing a wireless connection may .include performance of a hands11ake 

protocol and the exchange of data packets as is well known in the at't. Once a wireless connection 

is established~ the wireless access device establishing the connection is considered the ciment 

wireless access d.evice. Although connected witJ1 the ctcn-ent wireless access device, each 

wireless access device 122 or 124 on extended netv,:ork 120 is configured to receive any packets 

transmitted to the current wireless access device from thewi.rcless device 110 and store the 

observed quality infonnation of these packets independent of whether the wireless access device 

is providing the wireless connection to the wireless device. Depend-ing on the locatimv'position of 

each access device relative to the wireless device, the observed signal strength at each access 

device for a packet from the ,-virc1ess device (to the cu1Tent access device) is different In 

contrast, in a typical wi1·eless network, this information would be discarded as packets from 

devices that a.re not transmitted to a wireless access device were dropped by that wireless access 

device. 

100038) Referring now to HG. 2, a gateway wireless access device 122 or simply 

"gateway'' configured to implement an. extended network management function as described 

herein is shown in greater detail, according io an ex.empla1y embodjment. Although gateway t 22 

is shown in FIG. 2 as including specific components in an exemplary configuration, it is 

imp01tani to rec~)-gnize that gateway 122 may include n1or~, fewer, and/or a different 

configuration of components to imple,rnent the functions described herein. Furlher, aHbough the 

functionality described herein is de_<;cribed as being implemented on a gateway device, the 

extended network management fonction can be implemented on a gateway device I 22 and/or an 
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extender access device 124, In addition, an implementation may be centralized on one device or 

distributed among a plurality of devices. For simplicity, tile functionality will be de.scdbed herein 

below with reference to implementation on a gateway l 22. 

[00039J The functional components (not s110wn) of gateway 122 may be implemented 

using hardware including a _processing ·unit, a system memory, and a system bus that couples 

various system components, including_ the system memory, to the processing unit The system 

bus may be any of several types of bus structures including a memory bus or memory controller, a 

peripheral bus, and a local bus using any of a vaJiety of bus arcl1itectures. Further, the described 

components may be implemented using hardw.are and/or so-ft.ware. 

f00040J The processing unit may be any l'ype or computer processor configured to 

implement the functionality described herein including the steps of identifying aclvertising content 

requests in network packets trat1smitted throogh gateway 122. The processing unit may be any 

type of processor, such as a MlPS processor. 

f0004ll The system memory t'>f gateway 122 includes computer storage media in the fonn 

of volatile and/or nonvolatile mt-inory such as read only memory (ROM} aud random access 

mcmo1y (RAi\1). A basic input/output system (BIOS), co11taio1ng the basic routines thai help to 

transfer i.nfonnation between elements within gateway 122, suc11 as during start-up or networking 

operations, is typically stored in ROM. RAM typicaJly contains data and/or pro1:,rram moduleg 

that are immediately accessib]e to and/or presently being operated on by the processing 1mit. The 

gateway 122 may also include other Jemovable/non-removable, volatile/nonvolatile computer 

storage rt1edia, such as flash rnetnory. Although gateway l 22 is shown and described hereto as 

including memory, gateway 122 may alternatively be implemented to st.ore information in a 

network storage device, 

[000421 Although gate\.vay wireless access device 122 111ay be any of a variety of types of 

network devices, for clarity access point l 22 is furtheJ described herein as a router type network 

device. Gateway wireless access device 122 includes a wireless client interface 202, a wireless 

connection analyzer 204, an extended net.work management system 206, an extended network 

management table 208, and an extended network interface 224. Althou_gn network device 122 is 

shown as including a mnnber of functional embodiments represented as separate components~ it 
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should be understood that the same functional compo11e11t may be used to implement one or more 

of lhe fonctional embodiments. 

[00043] Wireless client interface 202 is an input/output port receiving/transmitting packets 

from/to t11e wireless devkes 110. Extended network interfae(;: 224 i.s an input/output port 

receiving/transmitting packets from/ to the extended r)etwork 120. Extended network interface 

224 contlects tbe ac,cess device to the extend.ed netwolk. Extended netv,:ork inte1face 224 can be 

an Ethernet poTt, a wireless transmitter, or another device for receiving/transmitting packets 

from/to extended network 120. The physical device for the wireless client interface 202 and the 

extended network interface 224 can be the same. A simple extended access device 124 can be 

configured to have only one network interface (a wireless interface) such that both wireless client 

interface and extended network interface are through the only network interface. 

100044j Wireless connection analyzer 204 is a software component configured to analyze 

and determine wireless connection quality between the wireless access device 122 ai)d a wireless 

device:. Although shown specifically within gateway '-''-ircless access device 122. a wireless 

connection analyzer 204 is implemented in the extended network 120 on the wireless access 

devices 122 and 124 in the ne:hvork. Accordingly, each wireless access device l 22, 124 in the 

extended 11et,1.iork is configured to be able to obtain infonnation use.a to detennine the wireless 

connection quality between that wireless access device and t11e wireless devices within the 

extended network 120. 

[000451 The wireless connection analyzer 204 associated with each wireless access dt,>vice 

122, J 24 is co11figured io generate a wireless connection quality table e11try to be sto.red in an 

extended nctw·ork management. table 208. The specific data used to generate the wireless 

connection quality table infomiation is described in farther detail below with reference to the 

extended network management. table 208. The analyzer 204 may generate the table entry based 

on infonnation received from the wireless device in packet headers, based on data received from 

components in the wireless access device, such as a signal strength detection system (not shown). 

based on data received from other wireless access devices in fue extended network, etc. 

(000461 Each wireless connect.ion analyzer 204 is furthet configwed to generate the 

wireless connection quality table entry for each wireJess device 110 associuted with any wireless 
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access device 011 the extended network. TI1e analyzer 204 associated with each wireless access 

device 122 or 124 can be configured to generate the. table enn·y independent of whether the 

associated wireless access device is connected to the wireless device 110, being used in the 

connection path tO gateway wireless access device 122. etc. The analyzer 204 associated with 

each ·wireless access device 122 or J 24 can be further configured to generate the wireless 

connection quality table entry for each other wireless access device 122 or 124 that connects to it. 

(00047} Extended network management system 206 is a software application implemented 

io a root or central wireless access device for an extended network, such as gatewaywjreless 

access device I 22, In an alternative embodiment, network management system 20() may be 

implem.ented as a distributed system in a plurality of wireless access devices. Management 

system 206 is configured to imp1ement a management protocol -in tbe extended mesh network to 

detennine the wireless access device that can provide the highest quality wireless connection to a 

wireless device at any particular ti.me. Accordingly, management system 206 is configured to 

stort! and maintain the extended net\vork management table 208 based on co1mection quality data 

received. by the wireless acces::; devices in fhe network and exchanged among wireless access 

devices .i:n the net¾,,ork. Table 208 may also be generated to include;: data connectfon quality data 

generated locally at each wireless access device 122 or 124. 

[00048} Extended network management table 208 is generated a:nd stored with the me1110ry 

of gateway 122 and/or any othe::1· wireless access device. Table 208 .inclqdcs a unique ·wireless 

ac.cess device record 210 for each wireless acce~s device 122, 124 commwucating through the 

extended network. 120. Each record 210 includes a plurality of wireless connection quality table 

entries 212, one for each wireless device in the extended network 120. Ace<.1rdingly, table 208 

maybe stored and maintained in memory remote from device 122, such as would be implemented 

in a cloud computing environment. 

[000491 Each wireless connection quality table entry 212 in the network management table 

208 is specific to the wireless connection between one wireless access devic~ 122 or 124 and one 

wireless device 110. Accordingly, table entries 212 include a wireless access device identifier 

2 I 4, a signal strength data field 2161 and a wireless capability field 218 fot the wireless device-

110. Each wireless access device recmd 210 for a wireless access device 122, 124 includes a 
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utilization status data field 220 for each wjreless band ( e.g.1 2.4 GHz, 5GHz), a noise field 222 for 

each wireless band. a w1reless capability field 224 for the wireless access device, and a 

connection path quality data field 226 describing the connectjon path for each wireless access 

device '124 in the path to the gateway wireless access device 1.22, (i.e., detenuined by the 

com1ection quality between any two contiguous wireless access devices on the path bet\.veen the 

current wireless access device and t1le gateway wireless access device 122). For the gateway 

wireless access device ·124, this field is set to the highest value in the extended network 120. 

(00050J According to a specific implernentation, table 208 includes one record 2 10 for each 

wireless access device in the extended network. In each record for an access device, there is a 

table for fbc wireless clients connectc<l to that access device. Each table entry 212 corresponds to 

a wireless client connected to the access device. Some fields (214) 216, 218) are associated with a 

table entry since they arc specific to a wireless client, while other fields (220~ 222, 224) are 

associated with a record since they are not specific to a wireless client but are specific to a 

wireless access device. 

fOOOStJ Extended network management system 206 is conligured to identify the wireless 

access device that cau provide the hjghest quality wireless connection with a wireless device al 

any given time. According to exemplaty en:ibodiment, management system 206 identifies 

highest-quality wireless connection based on at least the capability of the v.ireless device 110, the 

~-apability of the gateway wireless access device 122, and tl1e capability of each wireless access 

device 122, J 24 in the extended nehvork 120, the path qual1ty from the wireless access device to 

the gateway, etc. 

1000521 Refon-ing now also to FIG. 3A1 a schematic illustration of an exemplary e:rtcndcd 

wireless network 300 network topology111cluding a wireless device 310, a gateway wireless 

access device 320 in the fonn of a router, and extended wireless access devices 330· 336 is 

i]Justrated. The network topology may be generated based on exchanged messages 

conummicaled between the components of network 300. Each message may include a partial 

network t(lpology based on the messages received by the component that is transmitting the 

topology. 

100655515.DOC ! ) 15 
TP Link Ex. 1004 

Page 104



(Substitute Specificatio1l- Marked-Up Version) 

(00053] Extended wireless network 300 further includes a representation of connection 

speed 340-350 between wireless communicatfon elements withi11 the exteuded network 300. 

Accordingly~ t11e connection speed 340 bet,;veen gateway wireless access device 320 and a fitst 

extended wireless access device 330 is 60 Mega bits per second (Mbps), while the connection 

speed 342 bdween gateway wireless access device 320 and a second wireless access device 332 

is 20 Mbps. The connection speed is dependent on several factors, including at least the hardware 

and software installed on each endpoint (i.e. the connection type and the capability of each 

endpClint) and the distance bet\veen the endpoints -if ies a wireless connection, 

[000541 Where wireless device or "'\Vi-Fi client" 310 is positioned at a first location 308 as 

shown il1 ghost fonn in Fig. 3A, the wireless device 310 may be al.ready connected to t11e 

extended \Vireless access device 334. The wireless connection is designat(,"CI as 350. However, 

management system 206 'vvill continually evaluate available wireless connections while the 

wireless device 310 is moving. 

1000551 For example, when the wireless device 310 moves to the second location depict in 

Fig. 3A, (1ocation #2), the wireless connections 350 becomes weak and the wlrel~ss device 310 

may suffer from the weak wireless connection. Dependent on the wireless device 31 O's 

implementation, wireless device 310 may determine if the wireless device 310 needs to try to a 

different wireless access device to get a better connection based on any of a variety of factors. 

Such continuous searching for an optimal com1ection is refened to as roaming in the wire! ess 

environment. l~or example, some implementations are configured to use the existing connection to 

avoid dismption until that connection is too weak to maintain the connection. The weak wireless 

connection 350 may be identified by the \1\rirelcss access devices 334 based on detected poor 

signal strength between tfa: wireless access device 334 and the wireless device 310. The poor 

signal strengtl1 infonnation may be communicated among the wireless access devices and the 

management system 206 implemented by each wireless access device 122, 124 will put the poor 

signal strength information in its table as discussed above. 

rooos61 Further, at the second location, wireless device 3 IO may have a good \vireless 

connection ifit connects to wireless access device 336 or wit-elcss aoccss device 332. This can be 

detected by the wireless access device 33~ 336 by monitoring the signal strength from all the 
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wireless packets sent from the wireless device 310, even if tbe packets are not transn::utted to the 

wireless access de,1ice 332, 3361ntentionally. Accordingly, management system 206 is 

configured to check if the wireless access device 332 or 336 can provide a better connect'ion to the 

wireless device 310. Generally, the connection speed for a wjreless device 3 l O to the gateway 

wireless access device 320 is detennined by determining the lowes t speed among all -links 

(between any two contiguous devices) jn the connection path 'between that wireless device and the 

gateway wireless access device 320; divided by the number oflinks between the gateway wireless 

access device 320 and the wireless device the network device 310. Accordingly, at the second 

location, lhe lowest speed in the connection path through wireless access device 336 (path#l) i~ 

20 Ivlbps, and the connecti011 speoo for puth#l is 20 Mbps divided by the three Jinks, which gets 

6.67 Mbps. In contrast, while the lowest speed in the connection path through \Vlfeless access 

device 332 (path#2) is also 20 Mbps> the connection speed for path#2 is 20 Mbps divided by the 

two links, which gets 10.0 Mbps. Accordingly~ management system 206 \\rill initiate a wireless 

connection bct\vecn the wireless access device 332 and the wireless devjce 310 based on the 

higheJ 10.0 l'vfbps connection speed. 

{00057} However, refcffing now to FIG. 3B, where if the wireless device 310 is capable of 

creating connections witl1 a higher speed to the wireless access device 332 and 336, and the 

connection speed 346 and 348 for the wireless c01mection between wireless device 3 I 0 -and 

wireless access de\rice 332, 336 is both 60 Mbps. The 'higher speed of the link will result in a 

higher connection speed for the path#-1 and the consequent connection speed is 60 Mbps divided 

by 3, which gets 20.0 Mbps. However the connection speed for the path#2 remains at 1 OMbps, 

even the connection speed 346 has been increased to 60mbps. That is due to the connection 342 

now becomes the bottleneck ()f the path#2 and that keeps the connection speed for pa1h#2 un 

10.Mbps. Accordingly, management system 206 \\'111 initiate a wireless connection between the 

wireless access device 336 and the wireless device 310 based on t11e higher 20.0 Mbps link rate. 

(000581 Refen-ing now to FIG. 3C, a schematic illustration of another exemplary extended 

wireless network 300 i11cJuding a wireless device 364, a gateway wireless access device 360 in 

me fonn of a router, and an extended \virelcss access devices 362 is illustrated. If the 'v\rireless 

device 364 corn1ects to the wireless access device 362: the connection speed between the wireless 

device 364 and the gateway wireless access device 360 is 20 mbps divided by 2. which is IO 
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Mbps. If tJ1e wireless de·vice 364 connects to the gateway wireless access device 360 dfrectly, the 

connection speed .is 15 Mbps. The management system 206 will consider the "\Tireless access 

device 360 provides a better connection for the wireless device 364, even though, from the 

wireless device 364's point of view, the wireless access device 362 provides a better connection. 

As shown in FlG. 3C, in a wireless extended network. a wireless device has multiple ,,,,-ifc1ess 

access devices tu connect to and a wireless access device that has stronger sjgnal may not be a 

better choice to provide a fustcr conn.ectioll Spee<l to the gateway device. 

100059) Refon'ing now to FlG. 4, a flowchart 400 illustrating a method for implementing 

the extended network management system 100 of FIG. 1 to identify a high quality wireless 

connection for a wireless device 110 is shown, according to an exemplary embodiment. Although 

flowchart 400 includes nmltiple steps perfomw<l in a defined order; the functions desciibed herein 

l.:an be performed using more, Jess and/or a different ordering of steps. 

f000601 Jn a first step 402, wireless device 110 (FIG. 1) creates a wireless conuection with 

one wirdcss access device 122 or 124 in the extended network 120. The wireless connection may 

be created based on an initial nse of the wireless device J 10, based on establishment of a new 

connection fullowing a loss in co1111ection, based on a s.pet.''ific elapsed time, etc. Establis.l1ing a 

wireless connection may indude perfomtance of a handshake prot.ocol and tl1e exchange of data 

packets as is well known in the art. Once a wireless connection is established, the wireless access 

device establishing the connection is cor1sidered the current wireless access device. 

[00061] fo a step 404, upon establishment of the wireless connection, tho current wireless 

access device, inctuding at least gateway wireless access device 122 and possibly additional1y 

including one or more extended wireless access devices 124, is confi,bru.red to ti:ansnut the 

establishi11e11t of the wireless connection and the identity of the wireless device to otheJ acces.s 

devices within the extended netw-ork 120. 

f00062J In a step 406, each wireless access device in extended 11etwork 120 that is wit.bin 

wireless range of the wireless device 110 will begin receiving data packets from the wireless 

device 110 based on the wireless connection to the current wireless access device. Generally, 

wireless access devices in extended network 120 other than the cuO'ent wfreless access device will 

not process tl1e data packets transmitted lo the cunent w'ireless access device; t.hey typically 
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discard those packets. l-:lowcvcr, based on t11e received data packets, each wireless access device 

in extended network 120 is con~aured to generate wireless connection quality intonnat.ion 

describing a real or theoretical wireless connection between that wireless access device and the 

vtirdess device 1 l 0. Step 406 may be performed for an indefinite time or a defined period of 

time, such as 3 seconds. 

[00063J 1n a step 408, ead1 wireless access device having wireless connection qaality 

information for wireless device 110 exchanges th.c generated infonnation with each other wireless 

access device in the extended network J 20, and those infonnalion is kept in a repository such as 

network management table 208 and/or network management system 206, described above with 

reference to FIG. -2. According to an exemplary embodiment, the repository could be located in 

the memory of any wireless access device 122 or 124, sucn as tab'le 210 of FIG. 2. 

(000641 fn a step 410, the gateway wireless access device 122 or the cunent wireless access 

device 122 or 124 analyzes the received v,rireless connection quality information. to identify the 

wireless access device tha t can provide the l1ighest quality wireless c.:onnection to the wireless 

device l IO. 1t is important to recognize that the highest quality COJ.1.11ection may vary dependent 

UJ)On the intended use of the ·wireless com1ection. For example, if wireless device 110 is utilized 

to imptement an lP telephony application, a link rate may be tl1e primary factoi- in identifying a 

high quality wireless connection. Altem.atively, if wireless device l l 0 does not include the 

capabjlity to manage an excess amount of dropped puckeis, the wireless connection quaHty way 

be identified based OJl the fewest number of dropped packets. 

[00065] In a step 412~ a wireless access device 122 or 124 that does ceutralized control or 

the cuneut wircless access device idenfrfies any change in the condition of the wireless 

connection to the current wireless access device. The connection check may be performed using 

the method described above with reference to FIG. I. Alternatively, the central conlrol wireless 

access device 122 or 124 or tl1e current wireless access device may be configmed to periodically 

detennine whether to change the wireless connection from the current wireless access device to a 

new wireless access dev.ice based on a detennination that the new wfreles-s access device can 

provide a higher quality wireless corn1ection and the connectiou transfer will not disrupt the 

applit.:ations running on the wireless dev1ce I 10. 
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f00066J In a step 414, a wireless connection is established to the wireless access device 

providing tl1e highest quality wireless connection. The connection may be established based ~on ti 

message transm itted from the central control wireless access device 122 or 124 to the new 

wireless access devke. Alte1'natively, the connection may be established based on a 

detennination made at the current wireless access device. In either event
1 

the resulting ''current'' 

wireless access device may be the same wireless access device to which the wireless device 110 

was connected prior to the connection query of step 410 or a different wirntess :access device. The 

process then returns to step 404, where the steps 404-414 are repeated on an ongoing basis. 

[00067] When a wireless device 110 is joining an extended network 120 (that is, during the 

step 402), similar mechanism can also be used to determine the best wireless acce-ss device 122 or 

124 for the wireless device 110. When a ,,;..ireless device 110 attempts to join a network, it 

usually sends out some packets to discover the environment and it has to send out a request packet 

for jQinin_g a network. By observing the signal slTength from these packets and e~a.mining the 

packet contents, a wireless access device 122 or 124 ~an estimate the connection qaality if the 

wireless de.vice l lO connects t<.1 it Furthe1more, a wireless access device 122 or 124 can estimate 

the data trausmission speed between the wireless device 110 and the gateway wireless device 122 

if the wireless device 110 readies tlrn gateway wireless device 122 thTOugh it. 

[00068J According to an alternative embodiment, network management system 206 may be 

implemented as a distribut~ management system, such that an embodiment of the network 

management system 206 is resident i-n every wireless access device within extended network 120. 

In such a system, wireless access devices exchange information with each other and each wireless 

access device is aware of which wireless access device can provide the highest quality wireless 

connection to the wireless device 1 I 0. 

{000691 Certain tem1inolo.!:,ry is used herein for purposes ofreforence only, and thus is no1' 

intended to be limiting. For example, tenns such as "network device" refer to any system or 

device receiving and rntransmitting infomiatio11 packets in a computer network. 

[00070j References to "a server'' and "a processor'' can be understood to include one or 

more controllers or processors that can communicate in a stand-alone and/or a distributed 

environment(s)~ and can lhus be configured to communicate via w1red or wireless 
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comnmnications with other processors, wJ1eTe such one or more processor can be confib'l.lred to 

operate on one or more processor-controlled devices that can be similar or different devices. 

Furthermore, references to memory, unless otherwise specified, can include one or more 

processor-readable and accessible memory efoments and/or C<.llnponents that can be internal to the 

prnccssot-controlled device, external to the process01·-controlled device, and can be accessed via a 

wired or wireless network. It sl1ould be understood that a computer program may embrace 

constituent programs and that multiple programs may be implemented as a singie or multiple 

programs. 

t0007lj Various foatures of the invention are set forth in the following claims. It should be 

\.Jnderstood that the inventio11 is not limited in its application to the details of construction and 

am1..ngements oft.he components set forth herein. Tl1e juvention is capable of other embodjments 

and of being practiced or carried out in various ways. Variations and modifications of the 

foregoing are within the scope of the present invention. lt also being understood tliat the 

invention disclosed and defined herein extends to aU altemative combinations of two or more of 

the individual features mentioned or evident from the text and/or drawings. All ofthese different 

combinations constitute various alternative aspects of the present invention. The embodiments 

described herein explain the best modes known J<)T prat:ticing the invention and will enable others 

skilled in the art to utilize the invention. 
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9)0 Claim(s) _ _ are subject to restriction and/or election requirement. 

• )f any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a 
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Priority under 35 U.S.C. § 119 
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Certified copies: 
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L O Certified copies of the priority documents have been received. 
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Application/Control Number: 13/974.090 

Art Unit: 2474 

DETAILED ACTION 

Page2 

I . The present application, filed on or after March 16, 2013, is being examined under the 

_fu-st inventor to file provisions of the A.IA. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103 which forms the basis for all obviousness 

rejections set forth in this Office action: 

A palenl for a claimed invention may not be obtained. nolwiLhstanding that the claimed invention is 110 1 

identically disclosed as set forth in section l 02 of this title, if the differences betweeJJ the claimed 
invcntioo and U1c prior art arc such U1at the daimed invention as a whole would have beco obvious 
before U1e effective filing: dale of tile clAlmed invenlion lo a person baving ordinary skill in ilic arr Lo 
which the claimed invention pertains. Patentability shall not be negated by the manner in which the 
invention was made. 

3. The factual inquiries set forth in Graham v. John Deere Co .. 383 U.S. 11 148 USPQ 459 

( 1966), that are applied for establishing a background for determining obviousness under 35 

U.S.C. 103 are summmi.zed as follows: 

1. Determining the scope -and contents of tbe prior aJt. 
2. Ascertaining rhe differences between the prior art and the claims at issue. 
3. Resolving tl1e level of ordinary skill in the pertinent art. 
4. Considering objective evidence present in tbe application indicating obviousness or oonobvionsoess. 

4. This application currently names jojnt inventors. In considering patentabi)jty of the 

claims the examiner presumes that the subject matter of the various claims was commonly 

owned as of the effective filing date of the claimed invention(s) absent any evidence to the 

contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out the inventor and 

effective filing dates of each claim that was not commonly owned as of the effective filing date 

of the later invention in order for the examiner to consider the applicability of 35 U.S.C. 102(b) 

(2) (C) fm- any potential 35 U.S.C. l 02(a) (2) prior m·t against the later invention, 

5. Claims 1-21 m·e rejected under 35 U .S.C. 103 as being unpatentable over Bhm·ghavan et 

al (US 2015/0043530 Al) in view of Smadi (US 2014/0241182 Al). 
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Regarding claims 1 and 16, Bharghavan '530 teaches, a network device configured to 

facilitate wireless connection management in an extended wireless network (see para 24, 38-44 

and Figs.1-3, i.e., the coordinator 260 for wireless connection management) comp1ising: a 

network device input connected at least indirectly to an internal network and configured to 

communicate a plurality of data packets to and from at least one computer system( see para 23-

25 and Figs. 1-2. i.e., system coordinator communicating to and from the A P's); and a computer 

processor configured to execute steps, including receiving packets from a wireless device( see 

para 41-44 and Figs. 1-3, i.e., each of the AP and the coordinator receiving messages from the 

wireless devices), identifying the wireless device within a table of wireless devices connected to 

a wireless access device in an extended wireless network (see para 38-44 and Figs. J-3, i.e., each 

of the AP's and coordinator 260 comp1ising the data structure and identifying each of the 

wireless devices) , generating wireless connection quality information for the wireless device 

specific to the wireless access device(see para 38-44 and Figs. 1-3. i.e., based on message 

received form the wireless device determining signal quality for each of wireless device to AP 

commuhicatioh). Bharghavan '530 does not explicitly teach, a network device output connected 

at least indirectly to an external network and configured to communicate the plurality of data 

packets to and from at least one computer system. 

Smadi '182 teaches, a network device output connected at least indirectly to an external 

network and configured to communicate the plurality of data packets to and from at least one 

computer system ( see para 20-22 and Figs. 1-2. i.e., gateway 110 communicatively coupled with 

the external network 120), 
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Therefore, it would have been obvious to one of ordinary skill in the art at the time the 

invention was filed to incorporate, the teaching of Smadi '182 into the communication system of 

Bharghavan ' 530, since such modification would provide techniques for reducing RF 

interference of communications with multiple Access points in in multiple networks, as 

suggested by Smadi ' 182(see para 16). 

Regarding claim 2, the combination of Bharghavan '530 and Smadi ' I82 teaches, 

wherein the computer processor is further configured to tranf)1nit the wireless connection quality 

infonnation to other wireless access devices in the extended network( f;;ee Bhargbavan '530, para 

40-44 and Fig.2-3, i.e., each of the AP receiving data strncture 270). 

Regarding claim 3, the combination of Bharghavan '530 and Smadi ' 182 teaches 

wherein the computer processor is ftuther configured to receive wireless connection quality 

information from a plurality of other network devices and to identify network device in the 

extended network providing the highest quality wireless connection for the wireless device). 

Regarding claim 4, the combination of Bharghavan '530 and Smadi ' 182 teaches, 

wherein the processor is further configured to itritiate a wireless connection between the network 

device having the highest wireless connection quality and the wireless device( see Bharghavan 

• 530, para 40-41, 48 and Figs. 1-3, i.e., initiating handoff procedure to the AP with highest 

quality). 

Regarding claim 5, the combination of Bharghavan ' 530 and Smadi '182 teaches, 

wherein the processor is fuJther configured to initiate the wireless connection with the network 

device having the highest wireless connection quality based on a connection check between the 
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network device and the wireless device( see Bharghavan ' 530, para 40-41, 48 and Figs. 1-3. i.e., 

initiating handoff procedure to the AP with highest quality). 

Regarding claim 6, the combination of Bharghavan '530 and Smadi · 182 teaches. 

wherein the wireless connection quality information include.<; at least one of a wireless signal 

strength, a connection capability, a utilization status. a network topology, and a connection patch 

quality( see Bharghavan ' 530, para 24, 40, 44 and Figs. l-3. i.e., determining connection quality 

based on signal strength). 

Regarding claim 7, Bharghavan '530 teaches, an extended network configured to 

implement an extended management function to identify a wireless access device providing a 

highest quality wireless connection to a wireless device(see para 24, 38-44 and Figs. 1-3. method 

and system for determining the highest QoS providing AP), compi-ising: 

at least two wireless access devices in the extended network( see para 31 -36 and Figs. ~ -3, i.e .• 

multiple APs ); and at least one wireless device having a wireless connection to a least one of 

the wireless access devices(see para 38-44 and Figs. 1-3. i.e., wireless device 240 having 

connection to the AP), wherein the gateway device and/or wireless access devices include a 

processor executing the extended management function to identify the wireless access device 

providing the highest quality wireless co1mection based on wireless connection quality 

information transmitted by or exchanged among the wireless access devices(see para 38-44 and 

Pigs. l -3, the AP and the coordinator 260 communicating signal strength and other QoS 

parameter's to determine the best quality providing AP). 

Bharghavan ·530 does not explicitly teach , a gateway device configured to enable 

comrnuhication between the extended network and an external network. 
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Smadi ' 182 teaches, a gateway device configured to enable communication between the 

extended network and an extemal network (see para 20-22 and Figs. 1-2, i.e., gateway 110 

communicatively coupled with the external network 120). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 

invention was filed to incorporate, the teaching of Smadi ' 182 into the communication system of 

Bhatghavan · 530, since such modification would provide techniques for reducing RF 

inte1ference of communications with multiple Access points in in multiple ne tworks, as 

suggested by Smadi ' l 82(see para 16). 

Regarding claim 8, the combination of Bhargbavan ' 530 and Smadi ' 182 teaches, 

wherein the extended network is configured in a tree topology including a gateway device as a 

root, one or more wire less access devices as nodes in the tree, and a wireless device as a leaf ( see 

Bharghavan '530, para 24, 27, 31-34 and Fig. 2, i.e., the system coordinator, APs and w ireless 

devices as shown in Fig. 2). 

Regarding claim 9, the combination of Bharghavan ·530 and Smadi ' 182 teaches,, 

wherein each wireless access device is configmed to generate wireless connection quality 

information for received packets from the w i.rele~s device in consideratioh and to transmit the 

wireless connection quality information to one or more wireless access devices in the extended 

network (see Bharghavan "530, para 38-44 and Figs. 1-3, each of the APs generating quality 

information based on messages received from the wireless device and transmitting the quality 

info1mation to other AP/coordinator). 
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Regarding claim 10, the combination of Bharghavan ' 530 and Smadi ' 182 teaches, 

wherein at least one wireless access device is configured to initiate a connection between the 

wireless access device having the highest quality wireless connection for the wireless device and 

the wireless device (see Bharghavan'530, para 40-41, 48 and Figs . l-3, i.e., initiating handoff 

procedure to the AP with highest quality). 

Regarding claim l1 , the combination of Bharghavan · 530 and Smadi · 182 teaches, 

wherein at least one wireless access device is further configured to initiate the connection to the 

wireless access device having the highest wireless connection quality based on a connection 

check between at least one the wireless device and the wiseless device (see Bharghavan' 530, 

para 40-41. 48 and Figs. 1-3. i.e., initiati ng handoff procedure to the AP with highest quality). 

Regarding claim 12, the combination of Bharghavan • 530 and Smadi ' 182 teaches, 

wherein the current wil-eless access device is further configured to check the connection quality 

for the wireless device on a pe1iodic interval (see Bharghavan • 530, 10 I , 102, periodically 

checking connection quality). 

Regarding claim 13, the combination of Bhatghavan '530 and Smadi ' 182 teaches, 

wherein the wireless connection quality includes at least one of a wireless signal strength, a noise 

level. a connection capability for a wireless device, a connection capability for a wireless access 

device, an extended network topology. a utilization status and a connection path quality( see 

Bharghavan '530, para 24, 40, 44 and Figs. 1-3, i.e., dete1mining connection quality based on 

signal strength). 

Regarding claim 14, the combination of Bharghavan '530 and Smadi '182 teaches. 

wherein the connection path quality for a wireless device is the connection quality between the 
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wireless device and the gateway device( see Bharghavan '530, para 24, 40, 44 and Figs. 1-3, i.e .. 

determining connection quality based on signal strength). 

Regarding claim 15, the combination of Bharghavan '530 and Smadi "182 teaches, 

wherein a first wireless access device is further configured to initiate the connection between the 

wireless access device having the highest wireless connection quality and the wireless device 

based on a connection check between at least one wireless access device and the wireless device, 

wherein the wireless access device having the highest wireless connection quality may be the 

first wireless access device(sec Bhargliavan'530, para 40-41 , 48 and Figs. 1-3, i.e., initiating 

handoff procedure ta the AP with highest quality). 

Regru·ding claim 17, the cmnbination of Bharghavan '530 and Smadi ' 182 teaches, 

flJither including transmitting or exchanging the wireless connection quality information from a 

wireless access device to/with other wireless access devices in the extended network (see 

Bharghavan ' 530, para 38-44 and Figs. 1-3, each of the A.Ps generating quality info1mation 

based on messages received from the wireless device and transmitting the quality i.nfo11nation to 

other AP/coordinator). 

Regarding claim 18, the combination of Bhargilavan • 530 and Smadi ' 182 teaches,. 

wherein at least one wireless access device is configw·ed to initiate a wireless connection 

between the wireless access device having the highest quality wireless connection for the 

wireless device and the wireless device (see Bharghavan '530, para 40-41 , 48 and Figs. l-3, i.e., 

initiating handoff procedure to the AP with highest quality). 

Rega1·ding claim 19, the combination of Bharghavan '530 and Smadi ' 182 teaches,. 

wherein at least one wireless access device is further configured to initiate the wireless 
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connection with the wireless device having the highest wireless connection quality based on a 

connection check between at least one wireless access device and the wireless device( see 

Bharghavan '530, para 40-41, 48 and Figs. 1-3, i.e., initiating handoff procedure to the AP with 

highest). 

Regarding claim 20, the combination of Bharghavan '530 and Smadi • 1 s2 teaches, 

wherein the wireless connection quality includes at least one of a wireless signal strength. a noise 

level. a connection capability for a wireless device, a connection capability for a wireless access 

device, an extended network topology, a utilization status and a connection patch quality( see 

Bharghavan '530, para 24, 40, 44 and Figs. 1-3, i.e., determining connection quality based on 

signal strength). 

Regarding claim 21, the combination of Bbarghavan '530 and Smadi ' 182 teaches,, 

wherein a first wireless access device :is further configured to initiate the wireless connection 

between the wireless access device having the highe&t wireless connection quality and the 

wireless device based on a connection check between at least one wireless access device and the 

wireless device., wherein the wireless access device having the highest wireless con•ection 

quality may be the first wireless access device( see Bharghavan ' 530, para 40-41, 48 and Fjgs. 1-

3, i.e., initiating handoff procedw-e to the AP with highest quality). 

6. Any inquuy concerning this con1rnw1ication or earlier communications from the 

examiner should be directed to Awet Haile whose telephone number is (571)270-3114. The 

examiner can normally be reached on Monday through F1iday 8:30 AM - 4:30 PM EST. 

If attempts to reach the examiner by telephone arc unsuccessful, the examiner's 

supervisor, Michael Thier can be reached on (57 l) 272-2832. The fax phone number for the 

organization where this application or proceeding is assigned is 571-273-8300. 
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Info1mation regarding the status of an application may be obtained from the Patent 

Application Information Ret1ieval (PAIR) system. Status info1mation for published applications 

may be obtained from either P1ivate PAIR or Public PAIR. Status information for unpublished 

applications is available through Private PAIR only. For more information about the PAIR 

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 

like assistance from a USPTO Customer Service Representative or access to the automated 

information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

I A WET HAILE/ 
Primary Examiner. Art Unit 2474 
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= Allowed Restricted 

Applicant(s)/Patent Under 
Reexamination 

LIN ET AL. 

Art Unit 

2474 

Non-Elected 

Interference 

A Appeal 

0 Objected 

• Claims renumbered in the same order as presented by applicant • CPA • T.D. • R.1.47 

CLAIM DATE 
Final Original 05/29/201 5 

1 ✓ 

2 ✓ 

3 ✓ 

4 ✓ 

5 ., 
6 ✓ 

7 ✓ 

8 ✓ 

9 ✓ 

10 ✓ 

11 ✓ 

12 ✓ 

13 ✓ 

14 ✓ 

15 ✓ 

16 ✓ 

17 ✓ 

18 ✓ 

19 ✓ 

20 ✓ 

21 ✓ 
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l~AS'l' Search I lisrory 

EAST Search History 

EAST Search History (Prior Art) 

!Ref 11Hits 1tSearch Query ilDBs :1; Default !I Plurals I Time 
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l S11 l 11 !((Access near point) or AP or (Access I U&PGPUB; I OR ON ~ 2015/05/26! 
j l I near2 device) or (access near2 l USPAT I l 10:55 I 
! l l gateway)) with ( ( ( channel or signal or ! l l ! 
i I ! connection) near2 quality) or QOS or l ! i I 
j I I ( quality near2 service)) with ( Handover j j J I ] 
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Application/Control No. Applicant(s)/Patent Under 
Reexamination 

Search Notes 13974090 LIN ET AL, 

I I I I I Examiner Art Unit 

AWETHAILE 2474 

CPC- SEARCHED 

Symbol I Date I Examiner 
I I 

CPC COMBINATION SETS - SEARCHED 

Svmbol I Date I Examiner 
I I 

US CLASSIFICATION SEARCHED 

Class I SUbclass I Date I Examiner 
I I I 

SEARCH NOTES 

Search Notes Date Examiner 
NPL search(Google and IP.com) 5/29/2015 A.H 
East CPC text search( H04W24/10, H04W76/02) 5/29/2015 A.H 
Inventor search(edan and east) 5/29/2015 A.H 

INTERFERENCE SEARCH 

US Class/ US Subclass / CPC Group Date Examiner 
CPC Symbol 
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To: 
From: 
Cc: 

docketing@boylefred.com,, 
PAI R_eOfficeAction@uspto.gov 
PAIR_eOfflceAction@uspto.gov 

Subject: Private PAIR Correspondence Notification for Customer Number 23598 

Jun 09, 2015 05:32:57 AM 

Dear PAIR Customer: 

BOYLE FREDRICKSON S.C. 
840 North Plankinton Avenue 
MILWAUKEE, WI 53203 
UNITED STATES 

The following USPTO patent application(s) associated with your Customer Number, 23598, have 
new outgoing correspondence. This correspondence is now available tor viewing in Private PAIR. 

The official date of notification of the outgoing correspondence will be indicated on the form PTOL-90 
accompanying the correspondence. 

Disclaimer: 
The list of documents shown below is provided as a courtesy and is not part of the official file 
wrapper. The content of the images shown in PAIR is the official record. 

Application 
13974090 

Document 
CTNF 
892 

Mailroom Date 
06/09/2015 
06/09/2015 

Attorney Docket No. 
2188.047 
2188.047 

To view your correspondence online or update your email addresses, please visit us anytime at 
hUps :/ /sportat. uspto. gov /secu re/myportal/privatepair. 

If you have any questions, please email the Electronic Business Center (EBC) at EBC@uspto.gov 
with 'e-Office Action' on the subject line or call 1-866-217-9197 during the following hours: 

Monday - Friday 6:00 a.m. to 12:00 a.m. 

Thank you for prompt attention to this notice, 

UNITED STATES PATENT AND TRADEMARK OFFICE 

PATENT APPLJCATION INFORMATION RETRIEVAL SYSTEM 
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U NIT.HD STATES P ATENT AND TRADEMARK OFFICE 

APl'l,[CNflON '.'10, f.ll,lNCi DA 1'E: 

l3/974,090 08/23/20 fJ 

13598 7S90 J0Ml/2()15 
BOYLE FREDRICKSON S.C. 
840 North Pla•kintou A venue 
MILWAUKEE, WI 53203 

FIRST NAME]) IN\IHN1'OR 

Yu-l'e !..in 

UNITED STATES DEPARTMENT 01<' COMMERCE 
I 1nited States Patent and T rademark Office 
A,klre.s:COMMlSSIONER FOK PATTTNTS 

ro, s.,. 1450 
A)~iUJdri.i., Virginia ll.-:\11- 145(\ 
www.11spt,;,,gov 

A'TTORt,rnv DOCKl,'1' NO. CONF0{.MA1'ION NO. 

2188.047 4517 

l?XAMINER 

HAILE, A WET A 

ARTl.'NIT PAPER NUMB.ER 

NO'i'fflC::,\TIONDATI, Otii,l VnRY MOD!i 

1010111015 .ELBC'.l'RONlC 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for rep1y, if any, is set in the attached communication. 

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 
following e-mail address(es): 

doc(<cl i ng @boylcfrcd.com 

IYJ'OL-90A(Rcv. 04/07) TP Link Ex. 1004 
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Applicant-Initiated fnterview Summary 

Application No. 

13/974,090 

Examiner 

AWETHAILE 

All participants (applicant, applicant's representative, PTO personnel): 

(1) AWET HAILE. 

(2) Michael S. Brayer. 

Date of lntervtew: 24 September 2015. 

Type: rgJ Telephonic D Video Conference 
D Personal {copy given to: D applicant 

Exh1blt shown or demonstration conducted: D Yes 
If Yes, brief description: __ . 

(3) __ . 

(4) __ . 

D applicant's representative] 

rgJ No. 

Issues Discussed 0101 0112 0102 rgJ,03 • Others 
(Ilor each of the checked box(cs l above. pkasc describe below the: issue and dotaikd description or the discus~iun I 

Claim(s) discussed: 1-21. 

Applicant(s) 

LIN ET AL. 

Art Unit 

2474 

Identification of prior art discussed: Bharqhavan et al (US 2015/0043530 A 1) and Smadi (US 2014/0241182 A 1 / . 

Substance of Interview 
Wor cnch issue discussed, provide n detul led descripUoa ;rnd uidicate if a_grccm~nl was reached. Some top[cs nm,y include: id~1Hificlllio11 or clurlfica11o n of n 
,uforence or a po11ion thereof, claim interpretalion. propos.:d amci1dJ'!l(!nti;, ,u·gumcnts of any applied references ct.: ... } 

Applicant's representative explained the differences between the present jnvention and the cited references. 
However. no immediate agreement was reached regarding the allowability of the pending claims . . 

Applicant recorda1ion instructions: The formal wrftten reply to the last Office action must Include the substance ol 1tie Interview, (See MPEP 
section 713.04). If a reply to the last Office action has already been filed, applicant is given a non-extendable period of the longer of one month or 
lhlrty days from this ihterv1ew date. or the malling date of this interview summary form, Whichever is later, to file a statement of the substance of the 
interview 

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of 
the substance of an Interview should Include the items listed in MPEP 713.04 for complete and proper recordation Including the identification of the 
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed 1egarding patentability and the 
general results or outcome of the Interview, to include an Indication as to Whether or not agreement was reached on the Issues raised. 

D Attachment 

/AWET HAILE/ 
Primary Examiner. Art Unit 2474 

U.S. Patenl and Tradernarl< Office 

PTOL-413 (Rev. 8111/2010) Interview Summary PaperNo. 20150924A 
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Summary of ){('.cord of Interview Requiremenb 

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Mede of Record 
A complete written statemeni a.s to the subs1ance ol any face-to-face. video conference. or telephone interview wlih regard to an application must be made of record In the 
apphcatron whether or not an agreement with the e~aminer was reached al the mterview. 

Title 37 Code of Federal Regulations (CFR) § 1 .133 Interviews 
Paragraph (b) 

In every instance where reconsideration Is requested in view of an interview with an examiner. a complete wri11en statement of the reasons presented al the interview as 
warranting tavo/able action must be flied by the applicant An !met view does not remove the necessity tot reply to Olllce action as spec1f1ed in§§ 1,111 , I 135. (35 U.S.C. 132) 

37 CFR §1.2 Business to be i(ansacted in wr'rting. 
All buslnesswith the Patent or Trademark omce should be transacted in writing The personal attendance of applicants or their attorneys or agents al the Patent and 
Trademark Office is unnecessary. The action at lhe Patent and Trademark Olfice will be basec e~clus,vely on the written record 1n the Office. No attention will be paid to 
any alleged oral promise, stipulation, or understanding m relation to which the1e is disagreement or doubt, 

The action ot the Patent and Trademark. Office cannot be based exclusively on the written record in the Office if that record is itself 
incomplete through the failure to record the substance ot Interviews. 

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, un'less 
the examiner indfcates he or she will do so. It is the examiner's responsibility to see that such a record is made and to correct material inaccuracies 
which bear directly on the question of patentability. 

Examiners must complete an Interview Summary form tor each Jntervfew held Where a matter of substance has been discussed durlng the 
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction 
requlrements tor whlch interview recordation fs otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointfng 
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the 
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required. 

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the tile, and listed on the 
"Contents" section of the file wrapper. In a personal fnterview, a dupHcate of the Form ls given to the applicant (or attorney or agent) at the 
conclusion of the interview. In the case of a telephone or video-conference interview, the copy is mailed lo the applicant's correspondence address 
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other 
circumstances dictate, the Form should be mailed promptly after the interview rather than with ths f19;l(t official communication. 

The Form provides for recordatlon ot the following lnformatron: 
- Application Number (Series Code and Serial Number) 
- Name of applicant 
- Name of examiner 
- Date of interview 
- Type of intervisw (telephonic, video-conference, or personal) 
- Name of participant(s) (applicant. attorney or agent, examiner, other PTO personnel, etc.) 
- An indication whether or not an exhibit was shown or a demonstration conductec( 
- An identification of the specific prior art discussed 

An lndicatlon whether an agreement was reached a11d if so, a description of the general nature of the agreement (may be by 
attachment of a copy of amendments or claims agreed a.s being allowabls). Note: Agreement as to allowabil1ty is tentativs and doss 
not restrict further action by the examiner to the contrary. 

- The signature of the examiner who @nducted the interview (if Form is not an anachment to a signed Office action) 

It 1s desirable that the examiner orally remind the applicant or his or her obligation to record the substance of the interview of each case. It 
should be noted, however, that the Interview Summary Form wlll not normafly be considered a complete and proper recordation of the interview 
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the 
substance of the interview. 

A complete and proper recordation of the substance of any interview should include at least the following applicable items: 
1) A brief description of the nature of any exhibit shown or any demonstration conducted, 
2) an identification of the claims discussed, 
3) an identification of the specific prior art discussed. 
4) an identification of the principal proposed amendments of a substanlfve nature discussed, unless these are already described on the 

lntervfew Summary Form completed by the Examlner. 
5) a brief identification of the general thrust of the principal arguments presented to the examiner, 

(The identification of arguments need not be lengthy or elaborate. A verbat1m or highly detailed description of the arguments is not 
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to lhs 
examiner can be understood ln the context of the application file. Of course, the applfcant may desire to emphaslze and fUlly 
describe those arguments which he or she feels were or might be persuasive to the examiner ) 

6) a general indication of any other pettinent matters discussed, and 
7) If appropriate, the general results or outcome of the interview unless already descr1bed ln the Interview Summary Fotm completed by 

the examiner. 
Examiners are expected to carefully review the applicant's record of the substance of an interview. If the record is not complete and 

accurate, the examiner will give the applicant an extendable. one month time period to correct the record, 

Examiner to Check for Accuracy 

If the clalrns are allowable for other reasons of record, the examlner should send a letter setting forth the examfner's version or the 
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, "Interview Record OK" on the 
paper recording the substance of the intervlew along with the date and the examiner's lnftials. 
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To: 
From: 
Cc: 

docketing@boylefred.com,, 
PAI R_eOfficeAction@uspto.gov 
PAIR_eOfficeAction@uspto.gov 

Subject: Private PAIR Correspondence Notification for Customer Number 23598 

Oct 01, 2015 05:33:42 AM 

Dear PAIR Customer: 

BOYLE FREDRICKSON S.C. 
840 North Plankinton Avenue 
MILWAUKEE, WI 53203 
UNITED STATES 

The following USPTO patent application(s) associated with your Customer Number, 23598, have 
new outgoing correspondence. This correspondence is now available tor viewing in Private PAIR. 

The official date of notification of the outgoing correspondence will be indicated on the form PTOL-90 
accompanying the correspondence. 

Disclaimer: 
The list of documents shown below is provided as a courtesy and is not part of the official file 
wrapper. The content of the images shown in PAIR is the official record. 

Application 
13974090 

Document Mailroom Date 
INTV.SUM.APP i0/01 /2015 

Attorney Docket No. 
2188.047 

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

If you have any questions, please email the Electronic Business Center (EBC) at EBC@uspto.gov 
with 'e-Office Action' on the subject line or call 1-866-217-9197 during the following hours: 

Monday - Friday 6:00 a m. to 12:00 a.rn, 

Thank you for prompt attention to this notice, 

UNITED STATES PATENT AND TRADEMARK OFFlCE 

PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM 

TP Link Ex. 1004 
Page 142



IN THE UNITED STATES PATENT AND TRADElVlARK OFFICE 

Serial No.: 13/974,090 Examiner: Haile, A wet 

Filing Date: Aug.23.2013 Group Art Unit: 2474 

lnvento1·: Lin~ et al. Attorney Docket No.: 2188.047 

Confinnation No.: 4517 Customer Account No.: 23598 

Title: System m1d Method.for Config11rfr1g Device Connections ;11 an 
Extended 1.Vetwork Envz'ronment 

RESPONSE TO NON-FINAL OFFICE ACTION MAILED JUNE 9, 2015 

Mail Stop Amendment 
Commissioner for Patents 
Post Office Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

This amendment is being submitted in response to the Non-Final Office Action 

mailed June 9, 2015. This response is being filed with a Petition for a one (I) monlh 

Extension of Time. 

Amendments to tile claims begin on page 2 of this paper. 

Remarks begin on page 7 of this paper. 
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Response to Office Action Mailed June 9, 2015 
U.S. Appl. Ser. No. 13/974,090 
Page -2-

AMENDMENTS TO THE CLAIMS 

The following listing of claims replaces au previous Jjstings of claims rn tl1e 

present application. 

1. { Cun-en t1 y Amended) A Het, ·, ·m k .Je-vk-'t- e:a 1 cwa v. router configured to 

facilitate wirele~s connection management in an extended wireless network, comprising: 

a network device input connected at least indirectly to an internal network 

ru1d configured to communicate a plurality of data packets to and from at least one 

computer syslem; 

a network device output connected at le.ast indirectly to an exte1nal network 

and configured to cotrnmmicate t11e plurality of data packets to and from at least 

one computer sy~tem; and 

a computer processor configured to execute steps, including 

receiving packet<; from a wireless device, 

identifying the wireless device within a table of wireless devices 

connected 10 a wireless access device in an extended wireless network~ 

generating ·wireless connection quality infom1ation for the wireless 

device specific to the wireless access device. ths.?. , rircics~ <'N1nccti{1n 

_uualitv n1fonrnltio.n i11dudi.1,i! \.virdrss .. conne(~tion quaEty lnformnunn for at 

2. (O1iginal) The network device of claim 1, wherein the computer processor 

is further configured to transmit the wireless connection quality infonnation to other 

wireless access devices in tbe extended network. 

3. (Original) The network device of claim l, wherein the computer processor 

is further configured to recejve wireless connection quality information from a plurality 
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