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Petitioner TP-Link Corporation Limited (“TP-Link”) requests inter partes 

review (“IPR”) of claims 1-21 (the “Challenged Claims”) of U.S. Patent No. 

9,468,025 (Ex.1001, “the ’025 Patent”). 

I. INTRODUCTION 

The ’025 Patent claims wireless connection management in a wireless mesh 

network in which the best mesh access point (MAP) to associate with a client device 

(STA) is determined based on connection quality of the backhaul paths between the 

MAPs and a gateway. The Challenged Claims are unpatentable because such 

connection-quality-based association was well-known in the art, as demonstrated in 

this Petition. Petitioner respectfully requests that the Challenged Claims be canceled.  

II. OVERVIEW OF CHALLENGE AND RELIEF REQUESTED 

Petitioner’s challenge is based on the following prior art references:   

• Liu - U.S. Patent Application Publication No. 2010/0322141 A1, published 

December 23, 2010, from a PCT application filed March 11, 2008. Liu is AIA 

§§102(a)(1)-(2) prior art. Liu is not cited art. 

• Dean - U.S. Patent Application Publication No. 2008/0080388 A1, published 

April 3, 2008, from an application filed October 2, 2006. Dean is AIA 

§§102(a)(1)-(2) prior art. Dean is not cited art. 

• Bharghavan - U.S. Patent 7,826,426 issued on November 2, 2010, from an 

application filed March 7, 2007. Bharghavan is AIA §§102(a)(1)-(2) prior art.  
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U.S. Patent Application Publication 2015/0043530 related to Bharghavan is 

cited art. 

Petitioner requests cancellation of the Challenged Claims on the grounds 

below: 

Ground Basis Challenged Claims Reference(s) 

I § 103 1-21 Liu 

II § 103 7, 8-11, 13-15, 16, 17-21 Dean 

III § 103 1, 2-6 Dean, Bharghavan 

IV § 103 1, 2-6 Liu, Bharghavan 

III. BACKGROUND OF THE ’025 PATENT 

The ’025 Patent explains that, to facilitate wireless connection management 

for wireless devices operating in an extended wireless network such as a mesh 

network, it is advantageous that “each wireless access device [(e.g., an AP)] can 

contribute to the process of identifying the wireless access device providing the 

highest quality wireless connection [to a wireless device] based on wireless 

connection quality information transmitted by or exchanged among the wireless 

access devices.”  Ex.1001, Abstract, 3:50-63.  

Such network operation, however, was well-known in the art. During original 

prosecution, Applicants were forced to distinguish the cited art by arguing that it did 

not teach wireless connection quality information of “indirect communication 
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paths,” i.e., multi-hop paths, between a gateway and a wireless access device. 

Ex.1004, 195 (“Nothing in Bharghavan teaches or suggests wireless connection 

quality information include information for indirect communication paths using 

network extenders between the gateway router and the wireless access device.”).  

But, as detailed below, the Liu and Dean prior art references relied upon 

herein both disclose wireless mesh networks having indirect communication paths 

between its APs and gateway(s), and also teaches selecting the AP having the best 

link quality to associate with a client device based the path quality of such indirect 

communication paths.   

IV. LEVEL OF ORDINARY SKILL IN THE ART 

As Dr. Ding explains, a person of ordinary skill in the art (“POSITA”) of the 

subject matter of the ’025 Patent would have had a Bachelor’s degree in electrical 

engineering, computer science, or a related field, and three years of experience in 

the design and analysis of wireless communication systems or equivalent work 

experience. Ex.1002, ¶¶50-53. Additional education might compensate for a 

deficiency in experience, and vice-versa. Id. 

V. CLAIM CONSTRUCTION 

Claims only need to be construed to the extent necessary to resolve a 

controversy. Nidec Motor Corp. v. Zhongshan Broad Ocean Motor Co. Ltd. Matal, 

868 F.3d 1013, 1017 (Fed. Cir. 2017). Ex.1014 lists the parties’ disputed 
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constructions in the currently pending parallel ITC litigation (see Section IX.B 

below). Ex.1014, Attachment A at 2-3. According to Patent Owner, every disputed 

term of the ’025 Patent (highlighted) should be accorded plain meaning. As shown 

in Section VII, the Challenged Claims are unpatentable under Patent Owner’s plain 

meaning constructions. Claims 7-11 and 13-15 are also unpatentable under 

Petitioner’s construction for the “wherein” phrase of claim 7, as explained in Section 

VII.B.1-8.  

VI. OVERVIEW OF THE PRIOR ART 

A. Overview of Liu 

Liu teaches a wireless mesh network (a network having multiple APs 

deployed in a scattered manner), illustrated in Figure 1, having indirect, multi-hop, 

backhaul communication paths. Ex.1002, ¶¶56-57. A backhaul path is a 

communication path between network devices. An example of such indirect path is 

the 2-hop backhaul path (red) between mesh access point (MAP) #1 (blue) and the 

gateway (green) that goes through a network extender (MAP/relay node #2).1 

 
1 All colors and colored annotations added unless otherwise noted. 
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Ex.1005, FIG. 1. Liu teaches that a central controller in the gateway selects the MAP 

(e.g., MAP#1) (blue) that provides “the optimal STA-MAP association” to associate 

with an STA (wireless device) (purple), taking into account the channel quality of 

the multi-hop backhaul path (red) to the gateway. Ex.1005, [0053] (“link data rate 

and channel conditions…[are] reported to the gateway, which…determine[s] the 

optimal STA-MAP association, backhaul routing, and bandwidth allocation to each 

STA[.]”). 

B. Overview of Dean 

Dean discloses a wireless mesh network, illustrated in Figure 4, in which the 

access points (APs) and gateways exchange link quality information to determine 



Petition for Inter Partes Review of U.S. Patent No. 9,468,025 B2 

6 

“which of a plurality of access points has a highest quality link with a client device”2 

so as to establish association with the client device. Ex.1006, [0007], [0016]; 

Ex.1002, ¶¶58-59. As shown in Figure 4, a client device (purple) initiates a wireless 

connection by broadcasting a probe request received by many neighboring APs 

(blue). Id., [0002]. 

 

 
2 Emphasis added unless otherwise noted. 
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Ex.1006, FIG. 4. Instead of every receiving AP responding to the probe request, 

Dean teaches a probe response suppression solution in which the APs (and gateways) 

measure and exchange link quality, and also perform a “comparative link quality 

analysis” to select a single AP—the one with “the best link quality”—to respond to 

the probe request, thereby ensuring that it will associate with the client device. Id., 

[0015]-[0016]. In Figure 4, APs (blue) exchange link quality information through 

the exemplary arrows highlighted in tan, resulting in the selection of AP422 (blue 

with red outline) as the AP with the best link quality. Id., [0044]. AP422 is the only 

AP that sends a probe response (red) to the client device. Id. 

VII. SPECIFIC GROUNDS FOR PETITION 

A. Ground I: Claims 1-21 Are Rendered Obvious by Liu 

1. Independent Claim 1 

 Preamble: “A gateway router configured to facilitate wireless connection 
management in an extended wireless network, comprising:” 

Liu discloses the preamble or renders it obvious. Ex.1002, ¶¶60-63; see also 

id., ¶¶38-43. Liu Figure 1 illustrates a wireless mesh network (claimed extended 

wireless network) comprising a gateway router (green) and mesh access points 

(MAPs)/relay nodes, a few of which are highlighted in blue. Ex.1005, [0006] 

(“Wireless municipal mesh (muni-mesh) networks are emerging as a promising 

solution for last-mile broadband Internet access…The upper layer (also referred to 

as relay layer) includes mesh access points (MAPs) [(blue)]. The MAPs are 
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interconnected via wireless links to form a multi-hop backhaul, providing network 

access and data forwarding for the client stations (STAs) [(purple)]. Some of the 

MAPs connect to the wired Internet backbone [and] are referred to as gateways 

[(green)].”); id., [0024] (MAPs also serve as “relay nodes (RNs)”).  

 

Ex.1005, FIG. 1. Liu’s wireless mesh network is an extended network consistent 

with the ’025 Patent because it has a gateway and one or more relay nodes. Ex.1001, 

2:12-15 (“A network including both a gateway wireless access device and one or 

more extender wireless access devices [(relay nodes)] is referred to as an ‘extended 

network.’”). Ex.1002, ¶61. 
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Liu’s gateway (green) facilitates wireless connection management because a 

central controller in the gateway determines the best MAP (serving MAP) to 

associate with an STA, taking into consideration the backhaul path that provides 

end-to-end connection to the gateway: 

FIG. 6 is a flowchart of an exemplary embodiment of the method 

of the present invention for a centralized controller using a 

distributed MAC protocol. The gateway collects network 

information from the MAPs and STAs at 605 [(blue)]. The 

gateway then determines at 610 [(red)] the optimal STA-MAP 

association backhaul routing and bandwidth allocation using the 

method of the present invention. The method can either achieve 

maximum throughput rate allocation [] or max-min rate 

allocation[.]... At 615 the gateway then notifies the MAPs and 

STAs of the MAP-STA association and backhaul routing that the 

gateway has determined [(green)]. The gateway also notifies the 

STAs (via their associated MAPs) of their bandwidth allocation at 

620 [(green)]. 

Ex.1005, [0059]; id., [0056] (“the central controller [is] resident in the gateway”). 

Figure 6 below is discussed in detail in Sections VII.A.1(d)-(g). 
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Ex.1005, FIG. 6. To illustrate Liu’s teachings, in Figure 1, the controller in Liu’s 

gateway (green) may decide to connect/associate the purple STA to MAP#1 (blue) 

and determine that the optimal backhaul path to the gateway is the 2-hop path (red) 

through MAP/RELAY NODE #2. Ex.1002, ¶¶62-63. 
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Ex.1005, FIG. 1.  

 Element [1.1]: “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” 

Liu discloses this element or renders it obvious. Ex.1002, ¶¶64-65. As shown 

in Figure 9, “[t]he gateway has a radio interface 905 [(blue)] to communicate with 

the MAPs directly and with the STAs via their associated MAPs.” Ex.1005, [0062]. 

The gateway’s radio interface is the claimed network device input. Ex.1002, ¶64. 
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Ex.1005, FIG. 9. As shown in Figure 1, the gateway’s radio interface (claimed 

network device input) is connected to a multi-hop network of MAPs (blue) (claimed 

internal network) and communicates data packets to/from STAs (purple), each of 

which is a claimed “at least one computer system”, via their associated MAPs. Id., 

[0006] (“The MAPs are interconnected via wireless links to form a multi-hop 

backhaul providing network access and data forwarding for the client stations 

(STAs).”), [0024] (“The STAs [] send (or receive) packets to (or from) their 

associated MAPs 105.”); Ex.1002, ¶65.  
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Ex.1005, FIG. 1.  

 Element [1.2]: “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; and” 

Liu discloses this element or renders it obvious. Ex.1002, ¶¶66-67. As shown 

in Figure 9, Liu’s gateway includes a “wired communication interface 910” (orange) 

(claimed network device output) connected at least indirectly to the Internet (claimed 

external network outside of the mesh network). Ex.1005, [0062] (“Radio interface 

905 is also used to communicate with the Internet or any other wired [] network via 

wired communication interface 910.”).  
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Ex.1005, FIG. 9. As Dr. Ding explains, a POSITA would understand and find 

obvious that the gateway’s wired communication interface is configured to 

communicate data packets to/from servers on the Internet (claimed “at least one 

computer system.”) (orange). Id., [0025] (“It is expected that most of the traffic in 

an infrastructure multi-hop network will be traffic to/from the wired network or 

Internet.”); [0006] (“A STA simply sends (or receives) packets to (or from) its 

associated MAP … Packet delivery in the wireless backhaul is handled by the MAPs 

through backhaul routing.”). Ex.1002, ¶67. 
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Ex.1005, FIG. 1.  

 Element [1.3]: “a computer processor configured to execute steps, including” 

Liu discloses or renders obvious this element. Ex.1002, ¶¶68-69. Liu’s 

gateway includes a centralized controller configured to execute the steps illustrated 

in Figure 6. Ex.1005, [0059] (“FIG. 6 is a flowchart of an exemplary embodiment 

of the method of the present invention for a centralized controller …”); id., [0056] 

(“the central controller [is] resident in the gateway”). As Dr. Ding explains and as 

detailed below, a POSITA would understand and find obvious that the centralized 

controller is a computer processor. Ex.1002, ¶68.  
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Ex.1005, FIG. 6. As shown in Figure 9, the computer processor (centralized 

controller) (magenta) in Liu’s gateway includes decision making module 920 (red) 

and information collection module 915 (purple), implemented using processors and 

software. Ex.1005, [0062]; see also id., [0065] (“[T]he present invention may be 

implemented in various forms of hardware (e.g. ASIC chip), software, firmware, 
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special purpose processors, or a combination thereof … Preferably, the present 

invention is implemented as a combination of hardware and software.”). Ex.1002, 

¶69. 

 

Ex.1005, FIG. 9. 

 Element [1.4]: “receiving packets from a wireless device,” 

Liu discloses or renders obvious this element. Ex.1002 ¶70-72. The gateway’s 

controller (computer processor) receives packets from user devices/STAs (claimed 

wireless device(s)), including packets carrying link quality and channel condition 

information. Ex.1005, [0062] (“[N]etwork information collection module 915 … 

store[s] the link quality and channel condition information from the MAPs and STAs 

that the gateway receives from the MAPs and STAs.”), [0025] (“STAs generate 

data/traffic [and] MAPs relay packets between the STAs and the gateway(s).”). 

Liu’s wireless mesh network is a Wi-Fi network, and a POSITA would have 
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understood that link quality and channel condition information in a Wi-Fi network 

are carried in management frames/packets (e.g., probe request/response frames) in 

compliance with the Wi-Fi standards. Ex.1002, ¶¶71-72; Ex.1005, [0044]-[0045]; 

Ex.1008 (802.11k-2008), Tables 7-14 and 7-15 at 10-11 (Probe Request/Response 

frames/packets), 109. Indeed, the ’025 Patent recognizes that management frames 

are packets. Ex.1001, 8:21-23 (“Establishing a wireless connection [involves] the 

exchange of data packets as is well known in the art.”).   

 Element [1.5]: “identifying the wireless device within a table of wireless 
devices connected to a wireless access device in an extended wireless 
network” 

Liu renders obvious this element. Ex.1002, ¶¶73-78. Liu’s centralized 

controller “include[s] one or more databases …  to store the link quality and channel 

condition information [received] from MAPs and STAs” and used by the controller 

to identify the best MAP to associate with an STA (serving MAP). Ex.1005, [0062]. 

A POSITA would have understood and found obvious that Liu’s network 

information databases use tables to store and retrieve (look up) the records of each 

STA, including the identity of the STA and the link quality and channel condition 

information that the STA measures and reports for every (nearby) MAP. Ex.1005, 

[0061] (“[T]he STA measures the link quality and channel conditions [and] reports 

(transmits/forwards) the measured link quality and channel conditions to the 

gateway[.]”); Ex.1002, ¶¶74-75. Indeed, tables have long been commonly used in 
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databases to store and retrieve (look up) relational data. Ex.1009, 649 (describing 

relational databases “in which data is stored in multiple tables, whose rows represent 

records, and whose columns represent fields”); Ex.1010, 510 (“The table is the 

underlying structure of a relation.”).  

A POSITA would also have understood and found obvious that the record of 

each STA includes other important network information related to that STA, such as 

the identity of the serving MAP (claimed “wireless access device” connected to “the 

wireless device”) and the bandwidth that the controller allocates to the STA. 

Ex.1002, ¶76; Ex.1005, [0059] (“The gateway then determines at 610 the optimal 

STA-MAP association[,] backhaul routing and bandwidth allocation … The 

gateway also notifies the STAs (via their associated MAPs) of their bandwidth 

allocation at 620.”).  

In sum, a POSITA would have understood and found obvious that Liu’s 

network information databases include tables where each row represents a record of 

an STA, and where the columns contain information related to that STA, such as (1) 

the identity of the STA, (2) the identity of the serving MAP, (3) the link quality and 

channel conditions measured and reported by the STA, and (4) the bandwidth 

allocated to the STA by the controller. Ex.1002, ¶¶74-78. Further, a POSITA would 

have had a reasonable expectation of success using tables to store STA-related 

information in Liu’s databases as tables have long been commonly used to store and 
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retrieve (look up) relational data, as described in Bharghavan.3 Id.; Ex.1009, 649; 

Ex.1010, 510; Ex.1007 (Barghavan), 7:1-8 (“Each AP maintains a data structure 

such as a data structure 270. The data structure 270 [(table)] preferably includes a 

set of entries, each entry [(row)] preferably including an AP identifier, … a set of 

identifiers for wireless devices (here shown as BSSIDs), a value that identifies the 

AP currently actively communicating with each wireless device, and at least one 

value that indicates a received signal strength indicator (RSSI) …”), id., 5:22-34.  

 

Ex.1007, FIG. 2 (excerpted).  

 
3 Thus, Liu in view of Bharghavan (Liu-Bharghavan) also renders obvious this 

element, as set forth under Ground IV. See Section VII.D. 
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 Element [1.6]: “generating wireless connection quality information for the 
wireless device specific to the wireless access device, the wireless connection 
quality information including wireless connection quality information for at 
least one indirect communication path having at least one network extender 
device to establish the communication path between the gateway router and 
the wireless access device.” 

Liu discloses or renders obvious this element. Ex.1002, ¶¶79-83. The 

centralized controller in Liu’s gateway determines the “logical communication 

topology including backhaul routing and STA-MAP association, and fair bandwidth 

allocation to each STA.”  Ex.1005, [0052]- [0053]; id., [0048] (“Association [of 

STAs and serving MAPs] and backhaul routing define a logical topology for 

communications in the network, i.e., indicating which links are actually used for 

carrying traffic.”), [0008] (“[A]ll the nodes (MAPs and STAs) are organized into a 

logical topology for communications.”).  

Because an STA is associated with at least one serving MAP, the logical 

communication topology (network topology) and bandwidth allocation of each STA 

described in Liu are examples of “wireless connection quality information for the 

wireless device [(STA)] specific to the wireless access device [(serving MAP)],” 

consistent with the ’025 patent. See, e.g., Ex.1001, claim 6 (“wherein the wireless 

connection quality information includes at least one of a wireless signal strength, a 

connection capability [(e.g., bandwidth)], a utilization status, a network topology, 

and a connection path quality.”); id., 11:26-28 (“The network topology may be 

generated based on exchanged messages communicated between the components of 
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network 300.”); id., 7:61-8:2 (“extended network [] may be configured to utilize [a] 

tree topology”). 

The core of Liu’s logical network topology is the backhaul topology 

comprising indirect “multi-hop backhaul” communication paths between serving 

MAPs and the gateway, shown in Figure 1. Ex.1002, ¶¶80-81; Ex.1005, [0006] 

(“backhaul routing” through MAPs in the “backhaul topology”). As illustrated in 

Figure 1, Liu’s controller may select the indirect, two-hop backhaul communication 

path (red) through MAP/relay node #2 (claimed network extender) to carry traffic 

between serving MAP#1 and the gateway. Ex.1002, ¶81. 

 

Ex.1005, FIG. 1. Liu’s backhaul topology is an example of the claimed “wireless 

connection quality information for at least one indirect communication path [(Liu’s 
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multi-hop backhaul path]) having at least one network extender device [(MAP/relay 

node)] to establish the communication path between the gateway router and the 

wireless access device [(serving MAP)].”  Ex.1002, ¶¶81-82.  

 Liu’s gateway controller generates additional wireless connection quality 

information for every direct or indirect communication path between a serving MAP 

and the gateway. Id. Indeed, Liu’s gateway is a MAP and, like any other MAP, 

“mak[es] link quality and channel condition measurements” of the wireless links 

connected to it (including backhaul links) and “forward[s]/transmit[s] the link 

quality and channel conditions to other MAPs.”  Ex.1005, [0063], [0006]. In Figure 

1, the gateway measures/generates link quality and channel condition for at least the 

backhaul link between it and MAP #2, which is part of the multi-hop indirect 

communication path (red) between it and MAP#1. Ex.1002, ¶83.  

2. Dependent Claim 2 

 “The gateway router of claim 1, wherein the computer processor is further 
configured to transmit the wireless connection quality information to other 
wireless access devices in the extended network.” 

Liu discloses this element or renders it obvious. Ex.1002 ¶¶84-86. As 

discussed above regarding element [1.6], the centralized controller (computer 

processor) in Liu’s gateway determines wireless connection quality information 

such as the logical network topology (STA-MAP association and backhaul routing) 

and the bandwidth allocated to each STA. See Section VII.A.1.(g). Liu further 
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discloses that the gateway controller transmits this information to other wireless 

access devices (MAPs) as shown at blocks 615 and 620 (green) in Figure 6 below. 

Ex.1005, [0059] (“At 615 the gateway [controller] notifies the MAPs and STAs of 

the MAP-STA association and backhaul routing [(topology)] that the gateway 

[controller] has determined. The gateway also notifies the STAs (via their associated 

MAPs) of their bandwidth allocation at 620.”). 
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Ex.1005, FIG. 6. In addition, the gateway is a MAP and, like any other MAP, 

“mak[es] link quality and channel condition measurements” of the wireless links 

connected to it (including backhaul links) and “forward[s]/transmit[s] the link 

quality and channel conditions to other MAPs.”  Ex.1005, [0063], [0006].  

3. Dependent Claim 3 

 “The gateway router of claim 1, wherein the computer processor is further 
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.” 

Liu discloses or renders obvious this element. Ex.1002 ¶¶87-93. As shown at 

block 605 (blue) in Figure 6, Liu’s gateway controller/processor collects/receives 

network information from other MAPs in the network. Ex.1005, [0059] (“The 

gateway [controller] collects network information from the MAPs and STAs at 

605.”). The network information collected from other MAPs includes “link quality 

and channel conditions” (wireless connection quality information) measured by the 

MAPs. Id., [0060] (“[T]he MAP measures the link quality and channel conditions. 

The MAP reports (transmits/forwards) the measured link quality and channel 

conditions to the gateway [controller][.]”). 
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Ex.1005, FIG. 6. Liu’s controller/processor uses the collected network information 

(wireless connection quality information) to determine the serving MAP (claimed 

wireless access device) that provides “the optimal STA-MAP association”, as shown 

at block 610 (red) in Figure 6. Id., [0059] (“The gateway [controller] determines at 

610 the optimal STA-MAP association[,] backhaul routing and bandwidth 



Petition for Inter Partes Review of U.S. Patent No. 9,468,025 B2 

27 

allocation [to each STA] using the method of the present invention [which]…can 

either achieve maximum throughput rate allocation … or min-max rate allocation 

[(allocation based on fairness)][.]”), [0053]-[0054]. As discussed below regarding 

the preamble of claim 7, a MAP may be selected by the gateway to associate with 

an STA so to achieve “maximum throughput rate allocation” and thus provides the 

highest quality wireless connection for the STA, as claimed. See Section VII.A.7.(a).    

4. Dependent Claim 4 

 “The gateway router of claim 3, wherein the processor is farther configured 
to initiate a wireless connection between the network device having the 
highest wireless connection quality and the wireless device.” 

Liu discloses or renders obvious this element. Ex.1002, ¶94. Liu’s gateway 

initiates a wireless connection between a serving MAP (network device)—which has 

the highest wireless connection quality as discussed in Section VII.A.3—and an 

STA (wireless device) when it “notifies the MAPs and STAs of the MAP-STA 

association and backhaul routing that the gateway has determined.”  Ex.1005, 

[0053]-[0054]. Indeed, when the STA “receives the association instructions from the 

gateway[,]” it “establish[es] those connections via messages exchanged between 

itself and its associated MAPs.” Id., [0064]. 
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5. Dependent Claim 5 

 “The gateway router of claim 4, wherein the processor is further configured 
to initiate the wireless connection with the network device having the highest 
wireless connection quality based on a connection check between the network 
device and the wireless device.” 

Liu discloses or renders obvious this element. Ex.1002, ¶¶95-96. Liu’s 

gateway controller periodically checks the link quality of the STA-MAP access link 

(claimed “connection check between the network device [(MAP)] and the wireless 

device [(STA)]”) in its decision to associate a MAP—having the highest wireless 

connection quality as discussed in Section VII.A.3—with an STA (“to initiate the 

wireless connection”), as shown in block 625 (purple) in Figure 6. Ex.1005, [0053] 

(“each MAP and STA periodically conducts local measurements and estimations of 

the necessary information such as its link data rate and channel conditions. The 

collected information is reported to the gateway, which executes the method of the 

present invention to determine the optimal STA-MAP association, backhaul routing, 

and bandwidth allocation to each STA[.]”), [0054], [0059] (“The gateway 

[controller] then performs a test at 625 to determine if it receives new information 

from the MAPs and the STAs and needs to update any decision it has made based 

on receiving new information from the MAPs and the STAs.”), [0007], [0061], 

[0064].  
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Ex.1005, FIG. 6. Liu’s periodic check of STA-MAP (and backhaul) link quality is 

consistent with the connection check discussed in the ’025 patent specification. 

Ex.1001, 7:24-31, 14:1-6; Ex.1002, ¶¶95-96. 
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6. Dependent Claim 6 

 “The gateway router of claim 1, wherein the wireless connection quality 
information includes at least one of a wireless signal strength, a connection 
capability, a utilization status, a network topology, and a connection patch 
quality.” 

Liu discloses this claim element. Ex.1002 ¶97. As discussed above regarding 

element [1.6], Liu’s gateway controller/processor determines wireless connection 

quality information such as the logical network topology (STA-MAP association 

and backhaul routing) (claimed network topology), the bandwidth allocated to each 

STA (claimed connection capability), as well as link quality and channel conditions 

of the gateway’s access and backhaul links (claimed connection path quality). 

Ex.1005, [0048], [0052]-[0053], [0063], FIG. 6; See Section VII.A.1(g).  

7. Independent Claim 7 

 Preamble: “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, comprising:” 

Liu discloses the preamble or renders it obvious. Ex.1002 ¶¶98-105. As 

discussed above regarding the preamble of claim 1 and as shown in Figure 1, Liu 

discloses a “[w]ireless municipal mesh (muni-mesh) network” (claimed extended 

network). See Section VII.A.1(a).  
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Ex.1005, FIG. 1. Consistent with the ’025 Patent, Liu’s network implements an 

extended management function in which network devices contribute to the process 

of identifying the best wireless access device (serving MAP) to connect to an STA 

(wireless device) across an extended mesh network. Ex.1005, [0059] (“The gateway 

collects network information from the MAPs and STAs at 605. The gateway then 

determines at 610 the optimal STA-MAP association[,] backhaul routing and 

bandwidth allocation [to each STA] using the method of the present invention.”), 

[0060]-[0061]; Ex.1001, 3:58-66.  

Claimed “highest quality wireless connection” - As Liu teaches, the process 

of identifying MAPs to associate with STAs yields “optimal STA-MAP association” 
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and “achieve[s] maximum throughput rate allocation [(MTRA)]… or max-min 

rate allocation [(MMRA)] …”. Ex.1005, see also id., [0034], [0036]. Each rate 

allocation method determines “the highest quality wireless connection” under Patent 

Owner’s claim construction position that “the highest quality wireless connection is 

calculated by the system based on ‘certain objective criteria’ …”. Ex.1015, 23; 

Ex.1002, ¶¶100-01.   

In particular, MMRA is an optimization technique that seeks to maximize 

throughput under fairness constraint. Ex.1005, [0036]-[0038]. MMRA “maximize[s] 

the minimum rate allocated to the STAs[,]” and “maximize[s] the [network] 

throughput” while guaranteeing a minimum rate to each STA. Id. As Liu explains, 

this strategy is more suitable to “wireless muni-mesh networks [where] it is 

important to fairly allocate resources among STAs because users generally pay the 

same flat rate to get Internet access service.” Id. In light of the importance of fairness 

in Liu’s muni-mesh networks, the rate provided to each STA under MMRA is a 

“highest quality” wireless connection, as claimed. Ex.1002, ¶¶102-04. Indeed, the 

’025 Patent explains that the term “highest quality” depends on the “intended use” 

and is not absolute. Ex.1001, 13:58-61 (“It is important to recognize that the highest 

quality connection may vary dependent upon the intended use of the wireless 

connection.”). In Liu’s muni-mesh networks, throughput maximization that takes 

fairness into account is the intended use. Ex.1005, [0008] (“It is desirable that the 



Petition for Inter Partes Review of U.S. Patent No. 9,468,025 B2 

33 

total rate/bandwidth allocated to the STAs is as large as possible and the 

rate/bandwidth is allocated to each STA as evenly as possible in terms of fairness.”), 

[0051] (“An objective is to improve the throughput without sacrificing fairness 

…”).  

In any event, as Dr. Ding explains, a POSITA would have understood that 

Liu’s methods (MTRA and MMRA) provide the highest quality wireless connection 

(highest throughput/rate) to an STA when it is the only STA in the network, or when 

the total throughput/rate demand from the STAs is low compared to the network’s 

capabilities. Ex.1002, ¶105; see also id., ¶¶38-43. 

 Element [7.1]: “a gateway device configured to enable communication 
between the extended network and an external network;” 

Liu discloses this element. Ex.1002, ¶106. Liu’s Figure 1 shows a gateway 

(green) that enables communication between Liu’s network system—i.e., the 

“extended network”—and the internet/wired network 120—i.e., “an external 

network” (orange)—through a wired Internet backhaul interface 125. Ex.1005 

[0024]; see also id., [0025] (“It is expected that most of the traffic in an infrastructure 

multi-hop network will be traffic to/from the wired network or Internet. … MAPs 

relay packets between the STAs and the gateway(s).”).  
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Ex.1005, FIG. 1. 

 Element [7.2]: “at least two wireless access devices in the extended network; 
and” 

Liu discloses this element. Ex.1002, ¶107. Liu’s wireless mesh network has 

multiple MAPs (wireless access devices) (blue). Ex.1005, [0006], [0024].  
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Ex.1005, FIG. 1.  

 Element [7.3]: “at least one wireless device having a wireless connection to 
at least one of the wireless access devices” 

Liu discloses this element. Ex.1002, ¶108. Liu’s Figure 1 illustrates an STA 

(wireless device) (purple) having a wireless connection (magenta) to a serving MAP 

(wireless access device) (blue). Ex.1005, [0024] (“Clients/end devices/STAs 110 … 

need to associate with one or more MAPs/RNs 105 to gain access to the network. 

The STAs … send (or receive) packets to (or from) their associated MAPs[.]”).  



Petition for Inter Partes Review of U.S. Patent No. 9,468,025 B2 

36 

 

Ex.1005, Fig. 1. 

 Element [7.4]: “wherein the gateway device and the wireless access devices 
include a processor executing the extended management function to identify 
the wireless access device providing the highest quality wireless connection 
based on wireless connection quality information, the wireless connection 
quality information including wireless connection quality information for at 
least one indirect communication path having at least one network extender 
device to establish the communication path between the gateway device and 
the wireless access device, exchanged among the wireless access devices and 
the gateway device.” 

Liu discloses or renders obvious this element. Ex.1002 ¶¶109-19.  

First, Liu’s gateway and MAPs (wireless access devices) include 

processor(s), as required by the claim. As shown in Figure 9 and discussed above 

regarding element [1.3], Liu’s gateway has a controller (an example of the claimed 
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processor) (magenta box) that includes decision making module 920 (red) and 

network information collection module 915 (purple). Section VII.A.1(d).  

 

Ex.1005, FIG. 9. And, as shown in Figure 10, each MAP has a processor (magenta 

box) that includes at least the MAP’s link measurement module 1025 (purple) 

(“LMM”). Id., [0063], [0065] (“Preferably, the present invention is implemented as 

a combination of hardware [processor] and software.”). 

 

Ex.1005, FIG. 10.  
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 Second, the processors in Liu’s gateway and MAPs cooperate (execute the 

extended management function) to identify the wireless access device (serving 

MAP) providing the highest quality wireless connection to an STA based on wireless 

connection quality information exchanged among the MAPs and the gateway—

which satisfies Patent Owner’s interpretation of the “wherein” clause as set forth in 

its claim construction brief. Ex.1015, 19 (“the processors in different devices can 

‘contribute to the process’ of identifying the highest quality wireless connection.”). 

This is shown in the flowchart below. 
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Ex.1005, FIG. 6. The exchange of wireless connection quality information among 

the MAPs and gateway (which itself is a MAP)—more precisely, among their 

processors—occurs at block 605 (blue), where each MAP sends wireless connection 

quality information (e.g., link quality and channel conditions) to the gateway and to 

other MAPs:  

[A MAP’s] link measurement module 1025 [(processor)], which 

receives and stores link quality measurement and channel 

condition information from the STAs with which this MAP is 

associated [with,]…mak[es] link quality and channel condition 

measurements for this MAP [and]…communicates with 

backhaul radio communication interface module 1005 in order to 

forward/transmit the link quality and channel conditions to 

other MAPs [and]… to the gateway. 

Ex.1005, [0063], [0059] (“The gateway collects network information from the 

MAPs and STAs at 605.”); id., [0006] (“Some of the MAPs [are] gateways.”); 

Ex.1002, ¶¶112-14. As Liu teaches, the gateway is a MAP that also collects network 

information and transmits it to other MAPs. Ex.1005, [0063].  

 Liu explains that, at block 610 (red), the gateway’s controller/processor uses 

the collected network information (wireless connection quality information) to 

determine the serving MAP that provides “the optimal STA-MAP association,” the 

“backhaul routing” between the serving MAP and the gateway, and “bandwidth 

allocation.”  Id., [0059], [0053]-[0054]. As explained above regarding the preamble 
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of Claim 7, this process identifies the serving MAP (wireless access device) that 

provides the highest quality wireless connection to an STA. Section VII.A.7(a).  

 Third, the wireless connection quality information exchanged among Liu’s 

gateway and MAPs includes wireless connection quality information for at least one 

indirect communication path (Liu’s multi-hop backhaul path) having at least one 

network extender device (Liu’s MAP/relay node) to establish the communication 

path between the gateway device and the wireless access device (serving MAP), as 

required by the claim.  

 Indeed, Liu teaches a multi-hop backhaul network. Ex.1005, [0006]-[0007] 

(“The MAPs are interconnected via wireless links to form a multi-hop backhaul, 

providing network access and data forwarding for the client stations (STAs).”). Each 

multi-hop backhaul path is an indirect communication path passing through at least 

one MAP/relay node, and the link quality and channel condition of the backhaul 

path, measured by the MAPs/relay nodes on that path, are the claimed wireless 

connection quality information for at least one indirect communication path. 

Ex.1002, ¶¶116-17; Ex.1005, [0063] (each MAP processor/LMM “mak[es] link 

quality and channel condition measurements for this MAP.”)  

 For example, in Figure 1, Liu’s centralized controller may determine that 

MAP#1 is the serving MAP for the purple STA and that the best communication 

path between the gateway and MAP#1 is an indirect communication path (“multi-
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hop backhaul” path) (red) through MAP/relay node #2 (network extender). Ex.1002, 

¶¶118-19. 

 

Ex.1005, Fig. 1. Here, the link quality and channel conditions of the links that form 

this multi-hop path are wireless connection quality information of an indirect 

communication path that are measured by the MAPs on that path (MAP#1, MAP#2 

and/or gateway) and exchanged among them. Ex.1005, [0063]. 
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8. Dependent Claim 8 

 “The extended network of claim 7, wherein the extended network is 
configured in a tree topology including the gateway device as a root, one or 
more wireless access devices as nodes in the tree, and a wireless device as a 
leaf.” 

Liu renders obvious this element. Ex.1002 ¶120. Liu illustrates in Figure 1 a 

tree topology, which is a hierarchical structure in which its gateway is the “root,” the 

MAPs/relay nodes are the “nodes,” and each STA/end device is a “leaf”: 

 

Ex.1005, FIG. 1; id., [0006] (“Unlike flat ad hoc networks, a mesh network has a 

hierarchical architecture, as shown in FIG. 1.”).  
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9. Dependent Claim 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 information to one or more wireless access devices in the 
extended network.” 

Liu renders obvious this element. Ex.1002 ¶¶121-23. Liu discloses that each 

MAP has a link measurement module that “mak[es] link quality and channel 

condition measurements for [that] MAP” (generate wireless connection quality 

information) and “forward[s]/transmit[s] the link quality and channel conditions to 

other MAPs [and]… to the gateway.”4  Ex.1005, [0063], [0060], [0056], [0053]. A 

POSITA would have understood (and found it obvious) that Liu’s MAPs can make 

link quality/channel conditions measurements on any of their wireless links, 

including on access links used for communication with STAs. Ex.1002, ¶¶122-23. 

Indeed, Liu teaches that access and backhaul/relay interfaces are essentially the same 

type of interface. Ex.1005, [0024] (“One or more physical or logical radio interfaces 

[of a MAP] is an access interface. The other interfaces are relay interfaces.”).  

 
4 Liu’s gateway alone satisfies the claimed “to one or more wireless access devices” 

because it is a MAP.  Id., [0006].    



Petition for Inter Partes Review of U.S. Patent No. 9,468,025 B2 

44 

10. Dependent Claim 10 

 “The extended network of claim 7, 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.” 

This element is substantively the same as the additional element of claim 4, 

except that it recites “at least one wireless access device” initiating an STA-serving 

MAP connection instead of the gateway’s processor initiating it. Ex.1002 ¶124. Liu 

discloses the additional element of claim 8 for the same reason it discloses the 

additional element of claim 4 because Liu’s gateway is a wireless access device 

(MAP). Id.; Ex.1005, [0006]; see Section VII.A.4. The same reason applies to claims 

11 and 12 that depend on claim 10. See Sections VII.A.11-12. 

11. Dependent Claim 11 

 “The extended network of claim 10, 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 the at least one wireless access device and the wireless 
device.” 

See Sections VII.A.5 and VII.A.10; Ex.1002 ¶125. 

12. Dependent Claim 12 

 “The extended network of claim 10, wherein the current wireless access 
device is further configured to check the connection quality for the wireless 
device on a periodic interval.” 

Liu discloses this element. Ex.1002 ¶126. As discussed above regarding claim 

5, each MAP periodically checks the connection quality of its associated STA(s). 
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Ex.1005, [0053] (“each MAP and STA periodically conducts local measurements 

and estimation of the necessary information such as its link data rate and channel 

conditions.”); see Section VII.A.5. 

13. Dependent Claim 13 

See Section VII.A.6; Ex.1002 ¶127. 

14. Dependent Claim 14 

 “The connection quality of claim 13, wherein the connection path quality for 
a wireless device is the connection quality between the wireless device and 
the gateway device.” 

Liu discloses this element or renders it obvious. Ex.1002 ¶¶128-29. Liu 

teaches that every MAP (including the gateway) and STA in the network measures 

the link quality and channel conditions of its links—including links between the STA 

and the gateway. Ex.1005, [0060] (“[T]he MAP measures the link quality and 

channel conditions [and]…reports (transmits/forwards) the measured link quality 

and channel conditions to the gateway[.]”), [0006] (gateway is a MAP), [0061] 

(“[T]he STA measures the link quality and channel conditions [and]… reports 

(transmits/forwards) the measured link quality and channel conditions to the 

gateway[.]”). The gateway “collects [this] network information from the MAPs and 

STAs” and uses it to determine t “the optimal STA-MAP association[,] backhaul 

routing[,] and bandwidth allocation …”, i.e., the end-to-end path between an STA 

and a gateway and associated connection quality. Id., [0059], [0054]. The network 

information collected by the gateway is an example of the claimed “connection 
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quality between the wireless device (STA) and the gateway device” because it 

contains the link quality/channel conditions of all STA-MAP, MAP-MAP and MAP-

gateway links in the network. Ex.1002 ¶129.  

15. Dependent Claim 15 

 “The extended network of claim 10, 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.” 

Liu discloses this element or renders it obvious, with the claimed “first 

wireless access device” mapped to Liu’s gateway. Ex.1002, ¶¶130-31; Ex.1005, 

[0006] (gateway is a MAP). Under this mapping, for the reasons explained in 

Sections VII.A.5 and VII.A.11, Liu discloses “wherein a first wireless access device 

[(gateway)] is further configured to initiate the connection between the wireless 

access device [(serving MAP)] having the highest wireless connection quality and 

the wireless device [(STA)] based on a connection check between at least one 

wireless access device [(serving MAP and/or other MAPs)] and the wireless device 

[(STA)].”  Ex.1002 ¶130.  

The remainder of this element (“wherein the wireless access device having 

the highest wireless connection quality may be the first wireless access device”) is 

non-limiting because of its permissive language (“may be”) and is met by Liu. 

Ex.1002 ¶131.   
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16. Independent Claim 16 

 Preamble: “A computer implemented method for identifying a wireless access 
device providing a highest quality wireless connection to a wireless device, 
comprising:” 

Liu discloses the preamble or renders it obvious for the reasons explained in 

Section VII.A.7(a). Ex.1002 ¶132; see also id., ¶¶38-43. Liu’s method is computer-

implemented as detailed in Section VII.A.7(e). 

 Element [16.1]: “receiving data at a plurality of wireless access devices in 
an extended network from a wireless device having a current wireless 
connection to a current wireless access device amongst the plurality of 
wireless access devices; and” 

Liu discloses or renders obvious this element. Ex.1002, ¶¶133-34. As 

illustrated in Figure 1, multiple MAPs (blue) can be associated with the same STA 

(purple) and receive data from that STA. Ex.1005, [0064] (“STA can be associated 

with multiple MAPs and if so, communicates with them using a time division 

multiplexing scheme.”), [0033] (“STA can associate with multiple MAPs and in the 

backhaul[,] traffic flow can be routed through multiple paths to the gateway.”), 

[0024].  
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Ex.1005, FIG. 1. The STA (wireless device) (purple) has “a current wireless 

connection” (magenta) to “a current wireless access device amongst the plurality of 

wireless access devices” (one of the associated MAPs) (blue). Ex.1002, ¶134.  

 Element [16.2]: “generating wireless connection quality information at each 
wireless access device in the plurality of wireless access devices describing 
the quality of a wireless connection between the wireless device and the 
wireless access device generating the quality information” 

Liu discloses or renders obvious this element. Ex.1002, ¶¶135-36. Liu 

discloses that each MAP has a link measurement module that “mak[es] link quality 

and channel condition measurements for [that] MAP” (generate wireless connection 

quality information at each wireless access device) and “forward[s]/transmit[s] the 

link quality and channel conditions to other MAPs [and]… to the gateway.”  
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Ex.1005, [0063], [0060], [0056], [0053]. Liu teaches embodiments in which “[e]ach 

MAP supports two interfaces. A MAP’s access interface provides network access 

for the STAs associated with the MAP and the MAP’s relay interface is used to 

construct and communicate over the backhaul relaying data/traffic between the 

gateway and the STAs associated with the MAP.” Id., [0025]. A POSITA would 

have understood and found obvious that each MAP makes link quality/channel 

conditions measurements on both its access interface (to STAs) and its relay 

interface (to MAPs and/or gateway). Ex.1002, ¶135. Indeed, as Liu teaches, “the 

system and method of the present invention first need information on … each STA 

such as the access link data rate that the STA experiences to/from each MAP.”  Id., 

[0052]. The uplink STA-to-MAP data rate is measured at the MAP (while the 

downlink MAP-to-STA data rate is measured at the STA). Ex.1002, ¶135. Link 

quality/channel condition measurements of the MAP’s access interface 

“describe[es] the quality of a wireless connection between the wireless device 

[(STA)] and the wireless access device generating the quality information [(MAP)]” 

as claimed. Ex.1002, ¶136. 
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 Element [16.3]: “transmitting the wireless connection quality information 
from the wireless access device to at least a gateway router communicating 
indirectly using a network extender device to establish the communication 
path with the wireless access device and communicating with a network 
external to the extended network.” 

Liu discloses or renders obvious this element. Ex.1002 ¶¶137-38. As 

discussed in Section VII.A.16(c) above, each MAP in Liu’s network “mak[es] link 

quality and channel condition measurements” (claimed wireless connection quality 

information) and “forward[s]/transmit[s] the link quality and channel conditions to 

other MAPs [and]… to the gateway.”  Ex.1005, [0063]. The gateway uses this 

information to establish all backhaul communication paths in the wireless mesh 

network. Ex.1005, [0053] (“The collected information is reported to the gateway, 

which executes the method of the present invention to determine the optimal STA-

MAP association, backhaul routing, and bandwidth allocation to each STA …”). 

As illustrated in Figure 1, the information is used by the gateway (green) to establish 

an indirect, multi-hop, communication path (red) between itself and each serving 

MAP (blue) using a network extender device (MAP/RELAY NODE #2). Ex.1002, 

¶138. Each such path satisfies Patent Owner’s construction of “the communication 

path” as “the path for communications between the gateway router and the wireless 

access device [(serving MAP)].” Ex.1015, 27. The gateway also communicates with 

the Internet as shown below.  
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Ex.1005, FIG. 1. 

17. Dependent Claim 17 

 “The method of claim 16, further including transmitting or exchanging the 
wireless connection quality information from a wireless access device to/with 
other wireless access devices in the extended network.” 

Liu discloses this element. Ex.1002 ¶139. Liu discloses that each MAP 

“mak[es] link quality and channel condition measurements” and 

“forward[s]/transmit[s] the link quality and channel conditions to other MAPs [and] 

…to the gateway.”  Ex.1005, [0063], [0060], [0056], [0053].  

18. Dependent Claim 18 

See Section VII.A.10.  
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19. Dependent Claim 19 

See Section VII.A.11.  

20. Dependent Claim 20 

See Section VII.A.6.  

21. Dependent Claim 21 

See Section VII.A.15.  

B. Ground II: Claims 7-11, 13-21 Are Rendered Obvious by Dean 

1. Independent Claim 7 

 Preamble: “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, comprising:” 

Dean discloses the preamble or renders it obvious. Ex.1002, ¶¶144-47; see 

also id., ¶¶38-43. As illustrated in Figure 4, Dean discloses a “wireless mesh 

network” that “can include any number of gateways [(green)] and any number of 

access nodes [(also known as access points or APs) (blue)].”  Ex.1006, [0039], 

[0026]-[0029]. Dean’s mesh network is an extended network because the backhaul 

communication path between an AP and a gateway can be an indirect, multi-hop 

communication path passing through other AP(s) serving as network extenders/relay 

nodes. Ex.1002, ¶¶144-45. Indeed, Dean explains that “[t]he number of wireless 

hops ...within the wireless mesh network is not limited.”  Ex.1006, [0039]; id., 

[0038] (“hop count indicates the number of wireless links an access node is from a 

gateway.”); Ex.1001, 2:12-15 (“A network including both a gateway wireless access 
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device and one or more extender wireless access devices [(relay nodes)] is referred 

to as an ‘extended network.’”). 

 

Ex.1006, FIG. 4.   

In addition, Dean teaches “a method of determining which of a plurality of 

access points has a highest quality link with a client device,” which is the claimed 

“extended management function to identify a wireless access device providing a 

highest quality wireless connection to a wireless device.”  Ex.1006, [0007], [0016], 

[0026]-[0029]. As shown in Figure 4 and explained in Dean, a client device (purple) 

initiates a wireless connection by broadcasting a probe request that is received by 
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several neighboring APs (blue). Id., [0002]. In a conventional Wi-Fi network, all 

APs that receive the probe request will respond with a probe response. Id. In contrast, 

Dean teaches an extended network management operation called “probe response 

suppression” (Ex.1006, Title), whereby the network devices cooperate to determine 

which AP provides the “highest quality link” to the client device and that AP 

alone—e.g., AP422 (red outline)—would respond to the probe request:  

[T]he access nodes [APs] can receive a probe request from the 

client device 450. Each access node can estimate a link quality 

between the access node and the client device 450 by measuring, 

for example, a receive signal strength of the probe request. The 

link quality can be communicated to the neighboring access nodes 

by broadcasting a received signal strength indicator (RSSI) to the 

neighboring access nodes…as indicated by the [(tan)] arrow[s]. … 

If, for example, the link quality indicator of the access node 422 

is determined to be the best, the access node 422 responds to the 

probe request with a probe response 460 [(red)]. 

Ex.1006, [0044], [0042] (“Generally, the greater the received signal strength, the 

better the quality of the link between the client device and the receiving device 

[(AP)].”). Dean’s teaching that the “highest quality link” is the link with the highest 

RSSI is consistent with Patent Owner’s claim construction position because it is 

based on objectively comparing RSSI numbers. Ex.1015, 23 (“the highest quality 
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wireless connection is calculated by the system based on ‘certain objective criteria’ 

…”).   

 Element [7.1]: “a gateway device configured to enable communication 
between the extended network and an external network;” 

Dean discloses this element. Ex.1002, ¶148. As shown in Figure 4, “[t]he 

wireless mesh network includes gateways 410, 411 [(green)] that . . . provide the 

access nodes [of the extended network] [(blue)]… with access to the wired network 

400. The wired network [(external network) (tan)] can be connected, for example, to 

the internet.”  Ex.1006, [0026]-[0027].  
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Ex.1006, FIG. 4; id., [0027] (“A default gateway of an access node [(AP)] is the 

gateway that the access node has select[ed] as having the best routing path.”), [0028] 

(“The methods of probe response suppression described for access node[s] are 

applicable to gateways as well.”). 
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 Element [7.2]: “at least two wireless access devices in the extended network; 
and” 

Dean discloses this element or renders it obvious. Ex.1002, ¶149. Figure 4 

illustrates four APs (wireless access devices) (blue). Ex.1006, [0026]-[0029], [0039] 

(“The mesh network can include any number of gateways and any number of access 

nodes.”).  

 

Id., FIG. 4; see also FIG. 2.  
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 Element [7.3]: “at least one wireless device having a wireless connection to 
a at least one of the wireless access devices” 

Dean discloses this element or renders it obvious. Ex.1002, ¶¶150-51. As 

discussed above in Section VII.B.1(a) (preamble of claim 7), Figure 4 illustrates a 

wireless client device 450 (purple) receiving a probe response (red) to its probe 

request from only AP422 (wireless access device) (red outline). Ex.1006, [0044]. 

 

Id., FIG. 4. Because the client device 450 receives a response to its probe request 

from only AP422, it has a wireless connection (association) with AP422. Id., [0015] 
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(“The embodiments disclosed aid, among other things, a client device in 

maintaining an association with an access point or access node of a wireless 

network. Maintenance of associations is desirable because it helps prevent client 

devices from roaming excessively.”).  

 Element [7.4]: “wherein the gateway device and the wireless access devices 
include a processor executing the extended management function to identify 
the wireless access device providing the highest quality wireless connection 
based on wireless connection quality information, the wireless connection 
quality information including wireless connection quality information for at 
least one indirect communication path having at least one network extender 
device to establish the communication path between the gateway device and 
the wireless access device, exchanged among the wireless access devices and 
the gateway device.” 

Dean discloses or renders obvious this element. Ex.1002 ¶¶152-62.  

First, Dean discloses a “probe response suppression” method (claimed 

extended management function) performed by each network device, including 

gateways and APs, in cooperation with other network devices, to identify “the access 

point with the best link quality” (claimed “wireless access device providing the 

highest quality wireless connection”) “to respond to [a client] probe request.” 

Ex.1006, [0016], [0026]-[0029], [0007]. The network devices that execute Dean’s 

probe response suppression are APs (wireless access devices) and gateways. Id., 

[0028] (“The methods of probe response suppression described for access node 

[(APs)] are applicable for gateways as well.”).   
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To identify the AP with “the best link quality,” the network devices “share the 

link quality with neighboring access points” and gateways, and “perform a 

comparative link quality analysis” based on the exchanged link quality (claimed 

“based on wireless connection quality information … exchanged among the wireless 

access devices and the gateway device”):  

[A] wireless network … includes access points … that perform a 

comparative link quality analysis [to] suppress[] probe responses. 

Each access point that receives a probe request, estimates a link 

quality between the access point and the client device. The 

receiving access points then share the link quality with 

neighboring access points enabling the access point with the best 

link quality to respond to the probe request. 

Ex.1006, [0016]; id., [0026]-[0029]; Ex.1002, ¶¶153-54. 

 Second, the link quality information exchanged amongst Dean’s network 

devices (APs and gateways) includes “an indicator of the path quality” of indirect, 

multi-hop communication paths between APs and gateway(s). Ex.1002, ¶¶155-60. 

As Dean teaches, “[t]he number of wireless hops [in] the wireless mesh network is 

not limited” and thus there are indirect, multi-hop communication paths having 

network extender device(s) between APs and gateway(s) in the network. Ex.1006, 

[0039]; id., [0038] (“hop count indicates the number of wireless links an access node 

[(AP)] is from a gateway”). Dean’s teaching is illustrated in the modified Figure 4 

below (hereinafter, FIG. 4M) which shows AP422 (red outline) communicating with 



Petition for Inter Partes Review of U.S. Patent No. 9,468,025 B2 

61 

gateway 410 (green) through an indirect, two-hop communication path (magenta) 

having another AP acting as network extender or relay node (RN). Ex.1002, ¶156.  

 

Ex.1006, FIG. 4M.  

Dean teaches that the link quality information determined by each AP and 

exchanged with other network devices includes the “network quality parameters” 

indicative of the path quality of the communication path between that AP and a 

gateway:  
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[E]ach access node estimates the quality of the wireless [access] 

link between the access node and the client device by measuring 

the signal strength of probe requests received from the client 

device 450. The link quality estimates can also include wireless 

mesh network quality parameters of the access nodes within the 

wireless mesh network. … One example of a mesh network 

quality parameter is an indicator of a path quality of the access 

node [(AP)] to a gateway of the mesh network. 

Ex.1006, [0029]-[0031]; id., [0027] (“A default gateway of an access node is the 

gateway that the access node has select[ed] as having the best routing path.”). The 

information exchanged amongst network devices includes path quality information 

determined by a gateway. Id., [0041] (“The upstream [routing path] quality can be 

determined by an upstream device (access node or gateway)”). 

To illustrate Dean’s teachings, in Figure 4M above, AP422 estimates the path 

quality (“wireless mesh network quality parameters”) of the indirect, two-hop 

communication path between itself and gateway 411 (highlighted in magenta) and 

shares that information with other network devices through the exemplary arrows 

highlighted in yellow. Ex.1002, ¶¶157-58. Dean explains that sharing such “network 

quality parameters” amongst network nodes is important to correctly identify the AP 

that provides “the best link quality” to a client device: 

As shown in FIG. 4, routing paths exist between access nodes of 

a mesh network and default gateways. … The quality of the 
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routing path can influence, for example, the data throughput and 

latency for data communication between the access node and the 

gateway. This in turn, effects the data communication of any client 

that associates with the access node. Therefore, providing the 

mesh network path quality of each access node within 

communication between neighboring access nodes allows for a 

better selection of which access node has the best quality link 

with a client device. 

Ex.1006, [0031]; id., [0043] (Exemplary network quality parameters are “data 

throughput, latency, backhaul bandwidth and stability of the access node”).  

 Thus, Dean teaches that the link quality information exchanged amongst 

network devices (gateway(s) and APs) includes “wireless connection quality 

information for at least one indirect communication path [(e.g., the network quality 

parameters of the indirect, two-hop communication path highlighted in magenta in 

Figure 4M)] having at least one network extender device [(e.g., RN)] to establish the 

communication path between the gateway device [(e.g., gateway 410)] and the 

wireless access device [(e.g., AP422)],” as required by the claim. Ex.1002, ¶¶159-

60.   

Third, a POSITA would have understood and found obvious that Dean’s 

gateways and APs include processors to perform Dean’s network-wide probe 

response suppression. Ex.1002, ¶¶161-62. Processors were routinely used to perform 

computational-intensive network management functions, as described in Liu and 
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Bharghavan. Ex.1005, [0065] (“Preferably, the present invention is implemented as 

a combination of hardware [processor] and software.”); Ex.1007, 6:17-19 (“The AP 

control circuit 131 includes a computing device, such as a processor …”), 5:13-18 

(“The system coordinator … includes a computing device, such as a processor …”). 

A POSITA would have been further motivated to use processors and software 

because that would provide greater flexibility to implement different ways of 

estimating link quality parameters and packaging them for transmission to other 

network devices, and to implement the different routing algorithms taught in Dean. 

Ex.1002, ¶162; Ex.1006, [0030]-[0035] (different ways of estimating path quality), 

[0036]-[0041] (different routing algorithms), [0021] (different ways to 

package/transmit network quality parameters).  

Finally, Dean’s system satisfies Patent Owner’s construction of the “wherein” 

clause because, in Dean, as detailed above, “the processors in different devices can 

‘contribute to the process’ of identifying the highest quality wireless connection.” 

Ex.1015, 19. Dean’s system also satisfies Petitioner’s construction requiring that 

each of the gateway and wireless access devices to include a processor executing the 

extended network management function, as discussed above. Ex.1014, 2; Ex.1002 

¶162. 
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2. Dependent Claim 8 

 “The extended network of claim 7, wherein the extended network is 
configured in a tree topology including the gateway device as a root, one or 
more wireless access devices as nodes in the tree, and a wireless device as a 
leaf.” 

Dean discloses this element. Ex.1002, ¶163. Dean’s Figure 4 illustrates a mesh 

network configured in a tree topology, with each gateway (green) as a root, APs 

(blue) as nodes in the tree, and a client device (purple) as a leaf. Exemplary 

communication links between the client device (leaf) and gateway 411 (root) 

through APs (nodes) are highlighted in tan. Id. 

 

Ex.1006, FIG.4.  
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3. Dependent Claim 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 information to one or more wireless access devices in the 
extended network.” 

Dean discloses or renders obvious this element. Ex.1002, ¶¶164-65. Dean 

teaches that “[e]ach access point that receives a probe request [from a client device] 

estimates a link quality [(wireless connection quality information)] between the 

access point and the client device [and]… share[s] the link quality with neighboring 

access points …”  Ex.1006, [0016]. “For each receiving access point, the quality of 

the link can be determined, for example, by measuring the received signal strength 

of the probe request.”  Id., [0018]; see also id., [0023]-[0024], [0026]-[0029]. A 

POSITA would have understood that probe requests are management frames/packets 

defined in the Wi-Fi standards. Ex.1002, ¶165; Ex.1008 (802.11k-2008), Table 7-14 

at 10 (Probe Request frame body); Ex.1001, 8:21-23 (“Establishing a wireless 

connection [involves]… the exchange of data packets as is well known in the art.”). 

4. Dependent Claim 10 

 “The extended network of claim 7, 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.” 

Dean discloses or renders obvious this element. Ex.1002, ¶¶166-67. As Dean 

explains, APs that receive a probe request (receiving APs) exchange link quality 
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information to enable selection of the current/serving AP—the AP with the highest 

link quality. Ex.1006, [0016] (“The receiving access points then share the 

[measured/estimated] link quality with neighboring access points[,] enabling 

[selection of] the access point with the best link quality to respond to the probe 

request.”); id., [0026]-[0029]. Each receiving AP thus initiates a connection between 

the serving AP and the client, as required by the claim and consistent with the ’025 

patent specification. Ex.1001, 4:35-39 (network devices are “configured to exchange 

messages with other network devices to initiate a connection between the wireless 

device [(client)] and the network device [(serving AP)] having the highest wireless 

connection quality.”). 

5. Dependent Claim 11 

 “The extended network of claim 10, 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 the at least one wireless access device and the wireless 
device.” 

Dean discloses this element or renders it obvious. Ex.1002, ¶168. As Dean 

teaches, each AP that receives a probe request (receiving AP) performs a connection 

check of the access link between it and the client device “by measuring the received 

signal strength of the probe request.”  Ex.1006, [0042]. “Generally, the greater the 

received signal strength, the better the quality of the link between the client device 

and the receiving device [(AP)].”  Id.; Ex.1001, 7:24-31 (describing “connection 
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check”). The receiving AP initiates the claimed connection as discussed above in 

Section VII.B.4. 

6. Dependent Claim 13 

 “The extended network of claim 7, 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.” 

Dean discloses this element or renders it obvious. Ex.1002, ¶169. As Dean 

teaches, “the quality of the [access] link can be determined… by measuring the 

received signal strength of the probe request.”  Ex.1006, [0042]. Dean also teaches 

determining the connection “path quality” of the communication paths between APs 

and gateway(s), which Dean refers to as mesh “network quality parameters,” such 

as their “data throughput, latency, backhaul bandwidth and stability of the access 

node.”  Id., [0030]-[0035], [0043].  

7. Dependent Claim 14 

 “The connection quality of claim 13, wherein the connection path quality for 
a wireless device is the connection quality between the wireless device and 
the gateway device.” 

Dean discloses this claim element or renders it obvious. Ex.1002, ¶170. As 

discussed above in Section VII.B.6, Dean teaches determining the connection 

quality of the end-to-end connection between a client device and a gateway. Id. 

Indeed, each receiving AP estimates the quality of the access link between the client 

device and itself, as well as the path quality of the communication path between 
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itself and the gateway (“network quality parameters”). Ex.1006, [0029]-[0035], 

[0042]-[0043].  

8. Dependent Claim 15 

 “The extended network of claim 10, 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.” 

Dean discloses this claim element or renders it obvious. Ex.1002, ¶¶171-72. 

As discussed above in Sections VII.B.4 (claim 10) and VII.B.5 (claim 11), Dean 

teaches that each AP that receives a probe request (receiving AP) (claimed first 

wireless access device) initiates the connection between the current/serving AP 

(claimed wireless access device having the highest wireless connection quality) and 

the client device (wireless device) by measuring the received signal strength of the 

probe request (claimed “based on a connection check between the at least one 

wireless access device and the wireless device”) and broadcasting it to neighboring 

APs. Ex.1006, [0016], [0026]-[0029]. 

The remainder of this element (“wherein the wireless access device having 

the highest wireless connection quality may be the first wireless access device”) is 

non-limiting because of its permissive language (“may be”) and is met by Dean. 

Ex.1002, ¶172.    
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9. Independent Claim 16 

 Preamble: “A computer implemented method for identifying a wireless access 
device providing a highest quality wireless connection to a wireless device, 
comprising:” 

The preamble of claim 16 is substantively the same as the preamble of claim 

7. Dean discloses or renders it obvious, as discussed in Section VII.B.1(a). Ex.1002, 

¶173; see also VII.B.1(e) (discussing computer processors). 

 Element [16.1]: “receiving data at a plurality of wireless access devices in 
an extended network from a wireless device having a current wireless 
connection to a current wireless access device amongst the plurality of 
wireless access devices; and” 

Dean discloses this element or renders it obvious. Ex.1002, ¶¶174-75. As 

Dean explains and as was well-known in the art, when a client device that is 

associated/connected to a current AP searches for a potentially better AP to roam to, 

it “broadcast[s] a probe request [(data)] received by multiple access points[.]”.5  

Ex.1006, [0002]; see also Ex.1007, 13:41-44 (to initiate roaming, a wireless device 

“sends a ‘probe request’ message. Every AP in the neighborhood of the wireless 

device receives this message.”).   

 
5 As discussed above, probe requests/responses are data packets exchanged to 

establish a wireless connection.  Ex.1002, ¶174 n.4; Ex.1001, 8:21-23 (“Establishing 

a wireless connection may include … the exchange of data packets as is well known 

in the art.”); Ex.1008, 10-11 (Probe Request/Response frames/packets), 109. 
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Dean explains that its probe response suppression technique improves 

roaming by “aid[ing]… a client device in maintaining an association with [its 

current] access point … Maintenance of associations is desirable because it helps 

prevent client devices from roaming excessively.”  Ex.1006, [0015]. This is because 

“client devices may not do a very good job at selecting which access point to 

associate with.”  Id., [0003]. 

 Element [16.2]: “generating wireless connection quality information at each 
wireless access device in the plurality of wireless access devices describing 
the quality of a wireless connection between the wireless device and the 
wireless access device generating the quality information” 

Dean discloses this element or renders it obvious. Ex.1002, ¶176. Dean 

teaches that “each access node [(AP)] estimates the quality of the wireless link 

between the access node [(wireless access device)] and the client device [(wireless 

device)] by measuring the received signal strength of probe requests received from 

the client device 450.”  Ex.1006, [0029], [0018]. The quality of the wireless link 

“between the access node and the client device,” quoted in this paragraph, is the 

claimed “quality of a wireless connection between the wireless device and the 

wireless access device generating the quality information.”  Ex.1002, ¶176.  

 Element [16.3]: “transmitting the wireless connection quality information 
from the wireless access device to at least a gateway router communicating 
indirectly using a network extender device to establish the communication 
path with the wireless access device and communicating with a network 
external to the extended network.” 

Dean discloses this element or renders it obvious. Ex.1002, ¶¶177-80.  
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First, Dean discloses that each network device (AP or gateway) that receives 

a client device’s probe request estimates the link quality of the access link between 

it and the client device and broadcasts the link quality information to other network 

devices, such as a gateway:  

Each access point that receives a probe request, estimates a link 

quality between the access point and the client device. The 

receiving access points then share the link quality with 

neighboring access points enabling the access point with the best 

link quality to respond to the probe request. 

Ex.1006, [0016]; id., [0046] (“The link quality can be communicated to neighboring 

access node[s] b[y] transmitting the RSSI of the probe request.”); id., [0028] (“The 

methods of probe response suppression described for access node[s] are applicable 

for gateways as well.”). Ex.1002, ¶178. 

 Second, Dean’s extended network includes indirect, multi-hop 

communication paths having network extender device(s) because “[t]he number of 

wireless hops [in] the wireless mesh network is not limited.”  Ex.1006, [0039], 

[0038] (“hop count indicates the number of wireless links an access node [(AP)] is 

from a gateway”). Dean’s teaching is illustrated in the modified Figure 4M below, 

which shows AP422 (blue with red outline) communicating with gateway 410 

(green) through an indirect, two-hop communication path (magenta) having 
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another intermediate AP acting as network extender or relay node (RN). Ex.1002, 

¶179.  

 

Ex.1006, FIG. 4M. To illustrate Dean’s teachings, in Figure 4M above, AP422 

estimates the path quality (“wireless mesh network quality parameters”) of the 

indirect, two-hop communication path between itself and gateway 411 (highlighted 

in magenta) and shares that information with other network devices including the 

gateway. Ex.1002, ¶180; Ex.1006, [0037], [0041]. Likewise, AP420 estimates the 
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quality of the backhaul path between itself and the gateway and transmits it to other 

network devices such as the gateway 410 and AP422. Ex.1006, [0042]-[0044]. 

10. Dependent Claim 17 

Dean discloses this element or renders it obvious. Ex.1002, ¶181; Ex.1006, 

[0016] (“Each access point that receives a probe request, estimates a link quality 

between the access point and the client device. The receiving access points then 

share the link quality with neighboring access points enabling the access point with 

the best link quality to respond to the probe request.”). 

11. Dependent Claim 18 

See Section VII.B.4.  

12. Dependent Claim 19 

See Section VII.B.5.  

13. Dependent Claim 20 

See Section VII.B.6.  

14. Dependent Claim 21 

See Section VII.B.8.  
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C. Ground III: Claims 1-6 Are Rendered Obvious by Dean in View 
of Bharghavan   

1. Independent Claim 1 

 Preamble: “A gateway router configured to facilitate wireless connection 
management in an extended wireless network, comprising:” 

Dean discloses the preamble or renders it obvious. Ex.1002, ¶¶186-87. Dean’s 

Figure 4 illustrates gateway(s) (green) in a wireless mesh network. See also Section 

VII.B.1(b). 

 

Ex.1006, FIG. 4. As Dean explains, all network devices (APs and gateways) 

cooperate to suppress probe responses, thereby “enabling the access point with the 
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best link quality to respond to the [client] probe request” and effectively pre-

selecting that AP for association with the client device. Ex.1006, [0015]-[0016], 

[0028]. 

 Element [1.1]: “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” 

Dean discloses or renders obvious this element. Ex.1002, ¶188. A POSITA 

would understand and find obvious that, as illustrated in Figure 4, each gateway 

(green) has interface circuitry (network device input) (magenta) to connect 

wirelessly to the internal network of APs (blue) and to communicate data packets to 

and from client devices (claimed “at least one computer system”) (purple) via their 

associated APs.  
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Ex.1006, FIG. 4, [0027] (“[each] access node [(blue)] is wirelessly connected 

through a link [(magenta)] to [its default] gateway…. A default gateway of an access 

node is the gateway that the access node has select[ed] as having the best routing 

path.”), [0028] (“[T]he gateways … and the access nodes [(APs)] provide a client 

device (such as, client device 450) [(purple)] with wireless access to the wired 

network 400.”).  

 Element [1.2]: “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; and” 

Dean discloses or renders obvious this element. Ex.1002, ¶189. A POSITA 

would understand and found obvious that, as illustrated in Figure 4, each gateway 

(green) has interface circuitry (network device output) (tan) to connect to an external 

“wired network” (tan) and to communicate data packets to and from at least one 

computer system, such as a server in the Internet.  
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Ex.1006, FIG. 4, [0026] (“The wireless mesh network includes gateways 410, 411 

that can be wire or wirelessly connected (connections 402, 404) to a wired network 

400, and provide the access nodes 420, 422, 424, 426 with access to the wired 

network 400. The wired network 400 can be connected, for example, to the 

internet.”).  
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 Element [1.3]: “a computer processor configured to execute steps, including” 

Dean, alone or in combination with Bharghavan, renders obvious this element. 

Ex.1002, ¶¶190-95. As discussed above in Section VII.B.1(e) (claim element [7.4]), 

and as Dean explains, its “methods of probe response suppression described for 

access node[s] are applicable to gateways as well.”  Ex.1006, [0028]. Dean’s probe 

response suppression involves substantial computations and requires each network 

device (gateways and APs) to efficiently estimate link qualities, exchange them with 

other network devices, and perform a comparative link quality analysis to select the 

AP having the best link quality, as discussed above in Sections VII.B.1(a) and 

VII.B.1(e) (claim 7, preamble and element [7.4]). Ex.1002, ¶191; Ex.1006, [0016], 

[0026]-[0029]. A POSITA would have understood (and found it obvious) that 

Dean’s gateways (and APs) use processors to handle the requisite computations. 

Ex.1002, ¶192. Processors were in fact routinely used in APs and gateways to 

perform computational-intensive network management functions, as described in 

Liu and Bharghavan. Ex.1005, [0065] (“Preferably, the present invention is 

implemented as a combination of hardware [processor] and software.”); Ex.1007, 

5:13-18 (“The system coordinator … includes a computing device, such as a 

processor …”), 6:17-19 (“The AP … includes a computing device, such as a 

processor …”). A POSITA would have been further motivated to use processors and 

software in Dean’s network devices because that would provide greater flexibility 
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to handle the different methods of estimating and transmitting link quality 

parameters and the different routing algorithms taught in Dean. Ex.1002, ¶193; 

Ex.1006, [0030]-[0035] (different ways of estimating path quality), [0036]-[0041] 

(different routing algorithms), [0021] (different ways to package/transmit network 

quality parameters). 

A POSITA would also have been motivated to consult Bharghavan, which 

teaches using processors to perform virtually the same probe response suppression 

discussed in Dean. Ex.1002, ¶194. Bharghavan’s figure below illustrates a wireless 

network with a system coordinator (green) and APs (blue), and each of these network 

devices includes a computer processor. Ex.1007, 5:13-21, 6:17-22.    
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Ex.1007, FIG. 1. Significantly, Bharghavan’s system coordinator uses a processor 

to select a single AP to respond to a client probe request—just like Dean. Id., [0038] 

(“The system coordinator selects one of the AP’s for actually communicating with 

the wireless device …”). In light of Bharghavan’s teachings, a POSITA would have 

found it obvious to try using computers in Dean’s gateways (and APs) to handle 

probe response suppression, with good expectation of success. Ex.1002, ¶195. 
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Additionally, as Dr. Ding explains, combination of Dean and Bharghavan as 

proposed is a combination of prior art elements according to known methods, and 

also application of a known technique to a known system ready for improvement, 

both to yield predictable results, namely improved roaming functionality. Id. 

 Element [1.4]: “receiving packets from a wireless device,” 

Dean discloses this element or renders it obvious. Ex.1002, ¶196. As shown 

in Figure 4 and discussed above, a gateway (and its processor) receives packets from 

client devices and sends them to an external network such as the Internet.  

 

Ex.1006, FIG. 4; see also Section VII.C.1(c) (gateway’s connection to the Internet).  
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 Element [1.5]: “identifying the wireless device within a table of wireless 
devices connected to a wireless access device in an extended wireless 
network” 

Dean, alone or in view of Bharghavan, renders obvious this element. Ex.1002, 

¶¶197-01. As Dean explains, each AP that receives a probe request (receiving AP) 

from a client device estimates the link quality for that device—e.g., by measuring 

the received signal strength (RSSI) of the probe request—and transmits that 

information (together with other network quality parameters) to other network 

devices, including to gateway(s). Ex.1006, [0015]-[0016], [0028].  

A POSITA would have understood and found obvious that each gateway in 

Dean’s network uses tables to store the records of wireless client devices that 

communicate with the network, including the identity of the device and other 

information related to that device, such as the device-to-receiving AP link quality 

(e.g., RSSI) sent to the gateway by each receiving AP, and the identity of that 

receiving AP. Ex.1002, ¶198. Indeed, tables have long been commonly used to store 

such relational data. Ex.1009, 649 (describing relational databases “in which data is 

stored in multiple tables, whose rows represent records, and whose columns 

represent fields”); Ex.1010, 510 (“The table is the underlying structure of a 

relation.”). For example, a POSITA would have understood (and found it obvious) 

that a gateway includes tables where each row represents a record of a wireless client 

device, and where the columns contain information related to that device, such as 
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(1) the identity of the wireless device, (2) the identity of the current/serving AP, (3) 

the link quality measured and reported by the serving AP, (4) the link quality 

measured and reported by other receiving APs, and (5) the identity of those receiving 

APs. Ex.1002, ¶¶198-01.  

In any event, a POSITA would have looked for ways to efficiently store the 

relational network information discussed in Dean and would have been motivated to 

consult Bharghavan, which teaches the use of tables for the same purpose. Ex.1007, 

7:1-8 (“Each AP maintains a data structure such as a data structure 270. The data 

structure 270 [(table)] preferably includes a set of entries, each entry [(row)] 

preferably including an AP identifier, … a set of identifiers for wireless devices (here 

shown as BSSIDs), a value that identifies the AP currently actively communicating 

with each wireless device, and at least one value that indicates a received signal 

strength indicator (RSSI) … for that communication.”), id., 5:22-34.  
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Ex.1007, FIG. 2 (excerpted). A POSITA would have found the use of tables obvious 

to try with good expectation of success because tables have long been used to store 

the type of relational information discussed in Dean and Bharghavan. Ex.1009, 649; 

Ex.1010, 510. 

 Element [1.6]: “generating wireless connection quality information for the 
wireless device specific to the wireless access device, the wireless connection 
quality information including wireless connection quality information for at 
least one indirect communication path having at least one network extender 
device to establish the communication path between the gateway router and 
the wireless access device.” 

Dean discloses or renders obvious this element. Ex.1002, ¶¶202-07.  

First, as discussed under Section VII.B.1(e), Dean’s extended network 

includes indirect communication paths having network extender device(s) because 

“[t]he number of wireless hops [in] the wireless mesh network is not limited.”  

Ex.1006, [0039], [0038] (“hop count indicates the number of wireless links an 

access node [(AP)] is from a gateway”). Dean’s teaching is illustrated in the 

modified Figure 4M below, which shows AP422 (red outline) (claimed wireless 

access device) communicating with gateway 410 (green) through an indirect, two-

hop communication path (magenta) having another intermediate AP acting as 

network extender or relay node (RN). Ex.1002, ¶¶203-04. 
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Ex.1006, FIG. 4M. In Figure 4M, client device 450 (purple) is associated with 

AP422 (red outline), the only AP that responds to its probe request, and is the 

claimed “wireless device specific to the wireless access device [(AP422)].”  

Ex.1002, ¶205.  

 Second, as Dean teaches, gateway 410 (green)—more precisely, the 

gateway’s computer processor—generates network quality parameters (claimed 

wireless connection quality information) that are indicative of the quality of the 
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indirect communication path (magenta) between the gateway and AP422 associated 

with the client device (purple). Ex.1006, [0041]. For example, the gateway’s 

processor determines the “upstream direction path quality” of that indirect 

communication path, from AP422 to the gateway.  Ex.1006, [0041] (“The routing 

path quality can be determined in both the downstream direction (away from the 

default gateway) and the upstream direction (towards the default gateway). … The 

upstream quality can be determined by an upstream device (access node or 

gateway)”), [0031]-[0032] (“The quality of the routing path can influence … the 

data throughput and latency for data communication between the access node and 

the gateway [and]… effects the data communication of any client that associates 

with the access node.”). Ex.1002, ¶¶206-07. 

2. Dependent Claim 2 

Dean discloses this element or renders it obvious. Ex.1002, ¶208. As Dean 

explains, like any other network device, the gateway transmits the wireless 

connection quality information it has determined to other network devices so that all 

devices can “perform a comparative link quality analysis and suppresses probe 

responses.” Ex.1006, [0016], [0028] (gateways and APs perform probe response 

suppression). 
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3. Dependent Claim 3 

Dean discloses this element or renders it obvious. Ex.1002, ¶¶209-10. As 

discussed above in Section VII.B.9(d), Dean teaches that each AP that receives a 

client device’s probe request (receiving AP) estimates the link quality of the access 

link between it and the client device and broadcasts the link quality information to 

other network devices, including gateway(s), to perform probe response suppression. 

Ex.1006, [0016], [0028] (APs and gateways all perform probe response 

suppression). Thus, as illustrated in Figure 4M, the processor in gateway 410 (green) 

is configured to receive wireless connection quality information (link quality 

information) from a plurality of other network devices (e.g., AP420 and AP422) and 

to identify network device (AP422) in the extended network providing the highest 

quality wireless connection for the wireless device.  
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Ex.1004, FIG. 4M.  

4. Dependent Claim 4 

Dean discloses this element for the same reasons it discloses the additional 

limitation of claim 10. Ex.1002, ¶211; Section VII.B.4. As the specification explains, 

each network device that exchanges link quality information with other network 

devices to select the AP having the highest connection quality, such as Dean’s 

gateway, initiates the claimed connection. Ex.1001, 4:35-39.  
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5. Dependent Claim 5 

See Section VII.B.5.  

6. Dependent Claim 6 

See Section VII.B.6.  

D. Ground IV: Claims 1-6 Are Rendered Obvious by Liu in View of 
Bharghavan   

As discussed in Ground I, Liu renders obvious all Challenged Claims. This 

ground further addresses element [1.5] of claim 1, which claims the use of a “table” 

in a gateway to store and retrieve (look up) relational network information, such as 

STA-MAP association. As detailed in Section VII.A.1.(f), Liu renders obvious the 

use of such a table.  

In any event, a POSITA would have looked for ways to efficiently store the 

relational network information discussed in Liu and would have been motivated to 

consult Bharghavan, which teaches the use of tables for that purpose. Ex.1007, 7:1-

8 (“Each AP maintains a data structure such as a data structure 270. The data 

structure 270 [(table)] preferably includes a set of entries, each entry [(row)] 

preferably including an AP identifier, … a set of identifiers for wireless devices (here 

shown as BSSIDs), a value that identifies the AP currently actively communicating 

with each wireless device, …”). Ex.1002, ¶215. 
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Ex.1007, FIG. 2 (excerpted). A POSITA would have found the use of tables obvious 

to try with good expectation of success because tables have long been used to store 

the type of relational information discussed in Liu and Bharghavan. Ex.1009, 649; 

Ex.1010, 510. Additionally, as Dr. Ding explains, combination of Liu and 

Bharghavan as proposed is a combination of prior art elements according to known 

methods, and also application of a known technique to a known system ready for 

improvement, both to yield predictable results, namely improved management of 

network information. Thus, Liu-Bharghavan renders obvious element [1.5] and, 

therefore, renders obvious claims 1-6 as detailed under Ground I. Ex.1002, ¶¶214-

16.   

VIII. THE BOARD SHOULD INSTITUTE IPR 

The Board should decline to exercise its discretion to deny institution.  

No Discretionary Denial under Fintiv - “The PTAB will not discretionarily 

deny petitions based on applying Fintiv to a parallel ITC proceeding.” Ex.1011, at 
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7. As explained below in Section IX.B, the only active parallel proceeding involving 

the ’025 Patent is ITC Investigation No. 337-TA-1361.  

No Discretionary Denial under §325(d) - The Board has consistently “held 

that a reference that ‘was neither applied against the claims nor discussed by the 

Examiner’ does not weigh in favor of exercising [] discretion under §325(d).”  

Fasteners for Retail, Inc. v. RTC Indus., Inc., IPR2019-00994, Paper 9 at 7-11 

(P.T.A.B. Nov. 5, 2019). Here, the Liu and Dean prior art references relied on in this 

Petition were not cited or discussed during prosecution. Moreover, the closest art 

discussed during prosecution, Bharghavan’s related application 2015/0043530, was 

distinguished on the ground that it does not teach using quality information of an 

“indirect communication path.” Ex.1004, 52. As discussed in Section VII, both Liu 

and Dean teach network devices generating and broadcasting quality information of 

indirect communication paths and therefore, they are not cumulative with 

Bharghavan. In this Petition, Bharghavan is used in Grounds III/IV for a limited 

purpose—to confirm the prevalent, well-known, use of processors and tables in 

network devices. Ex.1002, ¶¶217-19. 
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IX. MANDATORY NOTICES  

A. Real Party-In-Interest  

TP-Link Corporation Limited f/k/a/ TP-Link International Ltd., TP-Link 

Technologies Co., Ltd., TP-Link USA. Corp. and TP-Link Institute USA Corp. d/b/a 

TP-Link Research America Corp. are the real parties-in-interest. 

B. Related Matters 

The ’025 Patent is the subject of an investigation in the International Trade 

Commission, Inv. No. 337-TA-1361, filed April 3, 2023 (“ITC Investigation”). 

The ’025 Patent is also subject of Civil Action No. 2:23-cv-2540 in the Central 

District of California (“District Court Case”), filed April 4, 2023. The District Court 

Case is stayed pending outcome of the ITC Investigation. Ex.1013. 

C. Counsel and Service Information 

Lead Counsel Back-Up Counsel 

Todd M. Friedman, P.C. (No. 42,559) 
 
todd.friedman@kirkland.com 
Postal and Hand-Delivery Address: 
KIRKLAND & ELLIS LLP 
601 Lexington Avenue 
New York, NY 10022 
Telephone: (212) 446-4800 
Facsimile: (212) 446-4900 
 

Bao Nguyen (No. 46,062) 
 
bao.nguyen@kirkland.com 
Postal and Hand-Delivery Address: 
KIRKLAND & ELLIS LLP 
555 California Street 
San Francisco, CA 94194 
Telephone: (415) 439-1425 
Facsimile: (415) 439-1500 

Individual attorney contact information is in the signature block below. 
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Petitioner concurrently submits a Power of Attorney, 37 C.F.R. § 42.10(b), 

and consents to electronic service directed to the following email address: TP-

Link_ITC@kirkland.com. 

X. PAYMENT OF FEES UNDER 37 C.F.R. § 42.103 

Petitioner authorizes the Office to charge the filing fee and any other 

necessary fee to Deposit Account No. 506092. Review of 21 claims is requested. 

The undersigned further authorizes payment for any additional fees that may be due 

in connection with this Petition.   

XI. CERTIFICATION OF GROUNDS FOR STANDING 

Petitioner certifies pursuant to Rule 42.104(a) that the ’025 Patent is available 

for IPR and that Petitioner is not barred or estopped from requesting an IPR of the 

Challenged Claims on the grounds identified in this Petition.  

XII. CONCLUSION 

Petitioner requests institution of an IPR and cancellation of the Challenged 

Claims. 

Date: September 8, 2023 Respectfully submitted, 
 
/s/ Todd M. Friedman 

 Todd M. Friedman, P.C.  
Counsel for Petitioners 
Reg. No. 42,559 
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