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 INTRODUCTION 

Google LLC respectfully requests inter partes review of Claims 1-20 

(“Challenged Claims”) of U.S. Patent No. 8,144,717 (“’717 Patent”) (EX1001) 

under 35 U.S.C. §§311-319 and 37 C.F.R. §42.100 et seq. 

The ’717 Patent relates to forming communication routes for wireless 

networks using an “association unit”. The ’717 Patent purportedly addresses issues 

associated with transmitting network information using stations which have not been 

associated and whose operating routes have not been defined (e.g., transmitting 

information to a station before its “routing topology has been defined, i.e., when 

plural routes are still possible.”). EX1001, 1:59-62. The ’717 Patent discloses 

wireless networks in which routes for communication are limited to established 

routes of associated stations, rather than over routes involving “stations for which 

the routes have not yet been defined.” Id., 3:5-13. 

The Challenged Claims recite an “association unit” which associates with a 

plurality of stations and establishes operating routes between those stations and the 

association unit. In the claimed network, stations which have been associated with 

the “association unit” can be authorized to associate additional stations via 

association grants. See EX1001, 3:16-38, 4:57-5:30, 5:31-6:36; EX1002, p.13. 

However, the prior art Yoon (EX1005) cited in this Petition recognized the exact 

same solution described and claimed in the ’717 Patent before the ’717 Patent was 
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filed. EX1005, ¶¶[0004]-[0005], [0008]-[0009]. Material error led to a first Office 

Action grant of the ’717 Patent because the prior art cited herein was not considered 

during prosecution and discloses the exact features recited in the Challenged Claims. 

Yoon discloses intermediate nodes (i.e., stations) that become associated with 

a wireless network via an association request/grant process that includes transmitting 

JOIN_REQUESTS (i.e., association requests) to a centralized association unit 

referred to therein as a main “C2 node”. EX1005, ¶[0038]. Nodes (i.e., stations) 

which have been associated with the C2 node of the network can then transmit 

JOIN_ACK messages (i.e., association grant responses) to other nodes (i.e., stations) 

to allow them to communicate with the C2 node via established operating routes of 

the associated nodes. Id., ¶¶[0009], [0038], [0058]-[0066]. The Challenged Claims 

are therefore unpatentable due to clear material error that led to the ’717 Patent’s 

grant. See EX1005, EX1006, and EX1007 each in their entirety.  
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 MANDATORY NOTICES PURSUANT TO 37 C.F.R. §42.8(a)(1) 

A. Real Party-In-Interest 

Pursuant to 37 C.F.R. §42.8(b)(1), Petitioner certifies that the real party in 

interest is Google LLC1. 

B. Identification of Related Matters Under 37 C.F.R. §42.8(b)(2) 

The following is a list of any judicial or administrative matters that would 

affect, or be affected by, a decision in this proceeding: 

Related District Court Matters 

K.Mizra LLC v. Amazon.com, Inc. et al, Civ Action No. 1:26-cv-00316 (W.D. 

Tex.), Complaint filed February 10, 2026 (EX1013); and 

Google LLC v. K.Mizra LLC, Civ. Action No. 3:25-cv-08107 (N.D. Cal.), 

Complaint for Declaratory Judgment of Non-Infringement of U.S. Patents 8,144,717 

and 8,438,120 filed September 24, 2025 (EX1012). 

Related PTAB Matters 

None 

 

1  Google LLC is a subsidiary of XXVI Holdings Inc. which is a subsidiary of 

Alphabet Inc. XXVI Holdings Inc. and Alphabet Inc. are not real parties-in-interest 

to this proceeding. 
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Related Applications 

The ’717 Patent issued from U.S. Patent Application No. 12/159,753, filed on 

December 2, 2008, which is a U.S. National Stage of PCT/NL2007/000001, filed on 

January 2, 2007 (published as WO 2007/078193 (EX1003)), and claims priority to 

EP 05078044.4, filed on December 30, 2005 (EX1004). 

C. Lead and Backup Counsel 

Pursuant to 37 C.F.R. §42.8(b)(3) and §42.10(a), Petitioner hereby identifies 

its lead and backup counsel as follows: 

Lead Counsel 
Patrick C. Keane (Reg. No. 32,858) 
BUCHANAN INGERSOLL & ROONEY PC 
1737 King Street, Suite 500 
Alexandria, Virginia 22314 
Direct Telephone (703) 838-6522 
Main Facsimile (703) 836-2021 
patrick.keane@bipc.com 
 

Backup Counsel 
Roger H. Lee (Reg. No. 46,317) 
BUCHANAN INGERSOLL & ROONEY PC 
1737 King Street, Suite 500 
Alexandria, Virginia 22314 
Telephone (703) 838-6545 
Facsimile (703) 836-2021 
roger.lee@bipc.com 

Backup Counsel 
Andrew J. Koopman (Reg. No. 65,537) 
BUCHANAN INGERSOLL & ROONEY PC 
2200 Renaissance Blvd., Suite 350 
King of Prussia, PA 19406 
Telephone (610) 993-4217 
Facsimile (610) 407-0701 
andrew.koopman@bipc.com 

Backup Counsel 
Samuel Harrod (Reg. No. 79,148) 
BUCHANAN INGERSOLL & ROONEY PC 
Union Trust Building 
501 Grant Street Suite 200 
Pittsburgh, PA 15219 
Telephone (412) 562-8805 
Facsimile (412) 562-1041 
samuel.harrod@bipc.com 

A Power of Attorney is being filed concurrently herewith in accordance with 

37 C.F.R. §42.10(b). 
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D. Service Information Under 37 C.F.R. §42.8(b)(4) 

Petitioner consents to electronic service at the email addresses listed above. 

 FEES 

The undersigned authorizes the Office to charge Deposit Account 02-4800 for 

fees required by 37 C.F.R. §42.15(a). 

 REQUIREMENTS UNDER 37 C.F.R. §42.104 

A. Grounds for Standing 

Petitioner certifies that the ’717 Patent is available for IPR and Petitioner is 

not barred or estopped from requesting an IPR of the Challenged Claims on the 

grounds identified herein. 37 C.F.R. §42.104(a). 

B. Identification of Challenges and Precise Relief Requested 

Petitioner challenges Claims 1-20 of the ’717 Patent and requests that these 

claims be found unpatentable for the reasons set forth in Petitioner’s Grounds as 

follows: 

Ground Reference(s) Basis Claims  

1 U.S. Patent Application Publication 
No. 2006/0215588 to Yoon (“Yoon”) 
(EX1005) 

102/103 1, 7-11, 14 

2 Yoon in view of U.S. Patent 
Application Publication No. 
2004/0018839 to Andric (“Andric”) 
(EX1006)  

103 2-5, 12, 13, 
15-19 

3 Yoon in view of Andric and U.S. 
Patent Application Publication No. 
2006/0274671 to Budampati 
(“Budampati”) (EX1007) 

103 6, 20 
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Petitioner also relies upon the evidence listed in the Exhibit List (Appendix 

A), including the Declaration and Curriculum Vitae of David Williams (EX1009, 

¶¶1-332; EX1010). 

C. Prior Art Qualification of Asserted References 

For this Petition, Petitioner assumes the earliest effective filing date of 

the ’717 Patent is December 30, 2005—the filing date of Foreign Priority 

Application EP 05078044.2 This is the earliest filing date claimed by the ’717 Patent. 

Thus, the ’717 Patent is subject to pre-AIA 35 U.S.C. §§102/103. 

Yoon (EX1005), published on September 28, 2006 and filed on March 22, 

2005, is prior art at least under pre-AIA §102(e). 

Andric (EX1006), published on January 29, 2004 and filed on June 5, 2003, 

is prior art at least under pre-AIA §102(b) and §102(e). 

Budampati (EX1007), published on December 7, 2006 and filed on June 3, 

2005, is prior art at least under pre-AIA §102(e). 

 

2 Petitioner does not concede that any challenged claim is entitled to an effective 

filing date of December 30, 2005. 
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 BACKGROUND  

A. The ’717 Patent  

The ’717 Patent is directed to a wireless communication network including a 

plurality of sensor stations, beacon frame transmitters, and an “association unit”. 

EX1001, 4:54-57. The wireless communication network establishes routes between 

the stations and the association unit using association request messages and 

association grant messages. Id., 3:21-32; 6:20-24. Established routes are then used 

for messaging. Id., 3:17-21. Each route is established when an association request 

from a station is granted. Id., 3:21-22. The communication routes form a tree 

structure. Id., 4:61-65. See id., Fig. 1. Stations that have an established route to the 

association unit are authorized to grant associated status to other stations. Id., 3:32-

38. See also id., 4:54-65, 5:31-6:2. EX1009, ¶¶24-27. 

Figure 1 (reproduced below) shows an association unit (red), plural beacon 

frame transmitters (green), plural sensor stations, and example routes (blue) 

established for the beacon frame transmitters and the sensor stations. 
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Fig. 1 of the ’717 Patent (Annotated) 
EX1009, ¶28. 

B. Examination History  

All claims were allowed in a first action Allowance. EX1002, pp.7-15. The 

Examiner’s reasons for allowance reference Elements [1.5], [1.6], and [1.7] of Claim 

1. Id., p.13. Prior art which was not considered during prosecution discloses and 

suggests this claimed subject matter. 

C. Prior Art 

1. Yoon (EX1005) 

Yoon discloses a wireless communication network including a plurality of 

nodes (stations) and a main node (i.e., C2 node) forming a tree-like topology. 

EX1005, ¶[0023]. Yoon’s wireless communication network establishes routes 
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between nodes (i.e., sensor nodes, relay nodes) and the C2 node via a join tree 

process that associates nodes to the network using JOIN_REQUEST messages and 

JOIN_ACK messages. Id., ¶[0066]. See id., ¶¶[0058]-[0066], Fig. 3. Established 

routes are used for messaging or further downstream associations, as updated routes 

are maintained in network formation databases. Id., ¶¶[0055], [0060], [0064]-[0066]. 

See id., Fig. 4 (540), Fig. 5 (553, 554). Only Yoon’s associated nodes having 

established routes to the C2 node can grant associated status to other nodes via 

JOIN_ACK messages. Id., ¶¶[0038], [0064]-[0066]. EX1009, ¶¶36-38. 

Figure 1 (reproduced below) shows a C2 node (red), a plurality of relay nodes 

(green), a plurality of sensor nodes, and example routes (highlighted in blue) 

established for the relay nodes and the sensor nodes. Yoon’s nodes store route 

information in a network formation database (e.g., at each node). Id., ¶¶[0060], 

[0064]. 
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Fig. 1 of Yoon (Annotated)  

EX1009, ¶39. 

2. Andric (EX1006) 

Andric discloses wireless networks that use a communication protocol to form 

an ad hoc, self-organizing network; i.e., a network with a random topology in which 

the network organization and maintenance occur without human intervention. 

EX1006, ¶¶[0004], [0066]. Andric discloses forming a wireless network using a 

control node configured to manage network topology (e.g., joining and leaving, of 

network nodes and mobile nodes). Id., ¶¶[0180], [0181]. EX1009, ¶¶40-41. 
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Andric’s network nodes become associated with the network using 

CONNECTION REQUESTS transmitted to the control node, and receiving 

CONNECTION RESPONSES from the control node. Network nodes which are 

associated can then associate other nodes to the network by sending NODE ID 

REQUESTS to the control node, and receiving NODE ID RESPONSES. Id., 

¶¶[0088]-[0090]. See id., ¶¶[0086]-[0095]. EX1009, ¶42. 

3. Budampati (EX1007) 

Budampati discloses a wireless network with redundantly connected nodes 

using several addressing methods. EX1007, ¶[0004]. Budampati discloses adding 

new devices to a wireless network to form an ad hoc wireless network. Id., ¶[0029]. 

See also id., Fig. 3. Budampati discloses a node discovery process to initiate network 

formation. Id. EX1009, ¶¶43-45. 

D. Person of Ordinary Skill in the Art (“POSITA”) 

A person of ordinary skill in the art (“POSITA”) pertinent to the ’717 Patent 

would have had a bachelor’s degree in electrical engineering, computer engineering, 

or a related discipline, knowledge of wireless networking as of this time, and at least 

two years of experience working in a field involving wireless networks and wireless 

network routing. A person with a different degree could still qualify if they have 

additional experience that compensates for the different educational backgrounds. A 

person with less experience working in a field involving wireless networks and 
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wireless network routing could still qualify if the person has additional education 

that compensates for their lesser experience. Id. EX1009, ¶31. 

 CLAIM CONSTRUCTION 

Petitioner interprets the claims “in accordance with the ordinary and 

customary meaning … as understood by one of ordinary skill in the art.” 37 C.F.R. 

§42.100(b). Phillips v. AWH Corp., 415 F.3d 1303 (Fed. Cir. 2005) (en banc). 

 PETITIONER HAS A REASONABLE LIKELIHOOD OF 
PREVAILING 

The Challenged Claims are unpatentable over the prior art. EX1009, ¶¶46-

326. 

A. Claims 1, 7-11, and 14 are Anticipated by and/or Rendered Obvious 
over Yoon (EX1005) (Ground 1) 

Claims 1, 7-11, and 14 are anticipated by/obvious over the prior art. EX1009, 

¶47. To the extent there are any minor differences between Yoon and limitations of 

the Challenged Claims, they would have been obvious. To the extent any expert 

testimony is interpretive of Yoon, any minor differences would have been obvious 

to a POSITA to be taught by Yoon. Thus, the Challenged Claims are anticipated or 

obvious over Yoon. EX1009, ¶48. 

1. Claim 1 (Preamble): “A wireless communication network 
that comprises an association unit and a plurality of stations,” 

To the extent the Preamble is limiting, Yoon discloses/suggests the Preamble. 

EX1009, ¶49. 
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Yoon discloses a wireless communication network. Yoon’s “FIG. 1 illustrates 

a wireless unmanned ground sensor (UGS) network 10”. EX1005, ¶[0023]. See id., 

Fig. 1. EX1009, ¶50. 

Yoon’s wireless communication network includes an association unit (i.e., a 

Command & Control “C2 node”) and a plurality of stations (i.e., relay nodes and 

sensor nodes “used to send sensor data back to the C2 node.”). Id., ¶¶[0023]-[0024]. 

EX1009, ¶51. “The C2 node is also referred to herein as the main node, hub node or 

‘root’ node in the sense that all other nodes feed data back to the C2 node.” EX1005, 

¶[0023], Fig. 1. Yoon refers to sensor nodes as P nodes and relay nodes as R nodes. 

Id., ¶[0024]. EX1009, ¶52. 

The ’717 Patent describes “association unit 10 at its root and beacon frame 

transmitters 12 at its nodes. Each beacon frame transmitter 12 is coupled in a star 

topology to a number of the sensor stations 14.” EX1001, 4:62-65. The ’717 Patent 

refers to all node/sensor components as “stations”. Id., 6:7-11. See also id., 3:27-38, 

4:27-32, 4:61-5:10, 9:63-66, 13:64-14:3, Fig. 2. See also EX1005, ¶¶[0023], [0066], 

[0104] (“a plurality of nodes that transmit and receive information between each 

other and ultimately to a main node in a tree-like configuration”). Yoon’s “nodes” 

are disclosed having structure to the same extent as “stations” in the ’717 Patent, 

including a processor and a transmitter/receiver. See EX1001, 4:66-5:18, Fig. 2; 

EX1005, ¶¶[0029]-[0030], Fig. 2. Yoon’s nodes perform the same functions as 
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stations in the ’717 Patent. See EX1001, 6:3-59; EX1005, ¶¶[0023]-[0028]. Yoon’s 

C2 node functions as an “association unit”, Yoon’s R nodes are “beacon frame 

transmitters,” and Yoon’s P nodes are “sensor stations.” EX1009, ¶¶53-57. 

To the extent “association unit” is interpreted under pre-AIA 35 U.S.C. 

§112(6), it functions to transmit association grants in response to association request 

messages. The corresponding structure in the ’717 Patent includes at least the 

structure of the Figure 2 station. EX1001, 4:66-5:10. The ’717 Patent indicates that 

the association unit is a station (i.e., like a beacon frame transmitter and a sensor 

station). Id., 3:19 (“association station”); 6:7-11. See id., 6:3-19. Figure 2 shows a 

station including “a receiver circuit 20, a transmitter circuit 22, a processor circuit 

24, a memory 26” where “receiver circuit 20 and transmitter circuit 22 include an 

antenna”. Id., 5:1-7. See id., 4:66-5:10. The ’717 Patent states that the association 

unit uses memory to store routes. Id., 3:25-27, 5:54-57, 10:7-9. The association unit 

exchanges data and requests with other stations via wireless communication. Id., 

5:15-16. EX1009, ¶¶58-60. Thus, the association unit structure includes components 

of stations shown in Figure 2, including at least memory, a receiver circuit, a 

transmitter circuit, and a processor circuit. Id., 6:3-19. EX1009, ¶61. 

Yoon discloses its C2 node as performing the same functions and having 

corresponding structure and performing functions comparable to the ’717 Patent’s 

association unit. EX1005, ¶¶[0061]-[0066]. See id., ¶[0104]. See Element [1.6], infra. 
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Each of Yoon’s nodes, including the C2 node, “maintains a network formation 

database” and thus includes memory to store routes. Id., ¶[0060]. See id., ¶¶[0027], 

[0066]. Yoon’s C2 node has memory (e.g., for storing data in the network formation 

database), a receiver circuit (for receiving/collecting data from other nodes), a 

transmitter circuit (for transmitting commands/messages), and a processor for 

processing received data. EX1009, ¶¶62-64. 

To the extent any corresponding structure of the C2 node is not expressly 

disclosed by Yoon, it would have been obvious that Yoon’s C2 node includes 

structure including at least memory, a receiver circuit, a transmitter circuit, and a 

processor because Yoon expressly discloses nodes (including the C2 node) 

configured to transmit and receive messages (EX1005, ¶¶[0010]-[0011]), store data 

(id., ¶¶[0055], [0060], [0064]), and process data (id., ¶¶[0023], [0060]). Yoon also 

discloses R nodes including similar components such as memory, a receiver circuit, 

a transmitter circuit, and a processor circuit. See id., ¶¶[0029]-[0030], Fig. 2. Yoon 

expressly teaches that R nodes include a general purpose processor (GPP), a digital 

signal processor (DSP), a radio transceiver, and other components. See id., Fig. 2. It 

would have been obvious to a POSITA that Yoon’s C2 node similarly includes at 

least memory, a transmitter/receiver (or transceiver), and a processor for performing 

the disclosed functions of Yoon’s wireless network routing protocol. EX1009, ¶¶65-

67. 



Petition for Inter Partes Review of U.S. Patent No. 8,144,717 
 

16 

a. [1.1]: “each station being configured to start up in a not-
associated state and to transmit association request 
messages in the not-associated state,” 

Yoon discloses/suggests Element [1.1]. Each of Yoon’s stations are 

configured to start up in a not-associated state (i.e., a “sleep” state or “isolated” state). 

EX1005, ¶¶[0031], [0038]. EX1009, ¶¶68-69. Yoon’s nodes are initially deployed 

in a “sleep” state until they receive a wake-up signal transmitted from the C2 node. 

Id. “In response to the node receiving a wake-up signal, the node enters the Isolated 

state 310.” Id., ¶[0038], Fig. 3. Yoon’s “sleep” state and “isolated” state can be 

considered “not-associated” states because they are distinguished from a distinct 

“associated” state. Id., ¶[0038] (i.e., “The R nodes can take on one of three states: 

Sleep 300, Isolated 310 and Associated 320.”). See also id., ¶[0036], Fig. 3. EX1009, 

¶70. 

Each of Yoon’s nodes are configured to transmit association request messages 

in the “not-associated” state (i.e., “isolated” state). EX1009, ¶71. Yoon’s 

JOIN_REQUEST messages correspond to association request messages. EX1005, 

¶[0038]. Yoon’s nodes in the “isolated” state are configured to join Yoon’s network 

and transition to the “associated” state. Id. In the join tree process, “the Isolated node 

transmits a join request (JOIN_REQUEST) packet to an upstream node (already 

Associated).” Id. See id., ¶¶[0038]-[0039], [0058]-[0066]. EX1009, ¶¶72-73. 
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b. [1.2]: “each station being configured to switch to an 
associated state upon reception of an association grant in 
response to one of its association request messages,” 

Yoon discloses/suggests Element [1.2]. Each of Yoon’s stations are 

configured to switch to an “associated” state upon reception of an association grant 

in response to one of its association request messages. EX1009, ¶¶74-75. Yoon’s 

nodes are configured to switch from the “isolated” state to the “associated” state 

upon reception of a JOIN_ACK message (i.e., an association grant) in response to a 

JOIN_REQUEST message (i.e., an association request message) sent from the node 

in the “isolated” state. EX1005, ¶[0038]. See also id., ¶¶[0062]-[0066]. See Element 

[1.1], supra. Yoon’s JOIN_ACK message is an association grant because the 

JOIN_ACK message causes an “isolated” node to become an “associated” node. 

EX1005, ¶¶[0064], [0066]. See also EX1001, 7:40-60, 9:3-10:3, Figs. 3 and 4 (“third 

states” 33 and 43 are associated states). EX1009, ¶¶76-77. 

c. [1.3]: “the association request message and/or the 
association grant in response thereto establishing an 
operating route associated with the station for exchanging 
operating messages with the association unit during 
subsequent operation,” 

Yoon discloses/suggests Element [1.3]. Yoon’s association request (i.e., 

JOIN_REQUEST message) and/or the association grant (i.e., JOIN_ACK message) 

in response thereto establishes an operating route associated with the station for 
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exchanging operating messages with the association unit during subsequent 

operation. EX1009, ¶¶78-79. 

Yoon discloses the JOIN_REQUEST message and/or the JOIN_ACK 

message (transmitted in response to the JOIN_REQUEST message) establishing an 

operating route associated with a node. EX1009, ¶80. Yoon establishes operating 

routes for nodes by updating a network formation database (e.g., maintained at each 

node) to store route information once a node receives a JOIN_ACK message and is 

associated. EX1005, ¶¶[0060], [0064]. Yoon establishes an operating route for a 

node based on the node having transmitted a JOIN_REQUEST message and the 

node receiving in response a JOIN_ACK message from an upstream node. Id., 

¶¶[0062]-[0064]. Yoon’s network formation database stores route information 

including upstream node addresses, C2 node addresses, cost-to-C2 (number of hops 

to C2 or minimum energy to C2), and the number of sub-tree members (the number 

of downstream nodes). Id., ¶[0060]. EX1009, ¶¶81-83. 

When a new node is associated with Yoon’s network, the network formation 

database is updated with the new route information to establish an operating route 

to the upstream node leading back to the C2 node. EX1005, ¶¶[0063]-[0064]. Yoon 

also establishes individual operating routes (e.g., one-hop routes) for each 

downstream node by having the downstream node store the address of its upstream 

node and the address of the C2 node such that the downstream nodes can exchange 
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operating messages with the C2 node (e.g., by forwarding sensor derived data) 

during subsequent operation along the routes from the downstream node back to the 

C2 node. Id., ¶[0066]. See id., ¶¶[0023]-[0025]. Additionally, Yoon’s C2 node stores 

full operating route information (e.g., multi-hop routes) to every downstream node. 

Id., ¶[0027]. Updated and/or new route information for associated nodes is 

transmitted to the C2 node to manage and update the network topology. Id., ¶[0066] 

(““the C2 node knows the complete tree topology for the UGS network.”). EX1009, 

¶¶84-85. Figure 4 of Yoon “shows a flow diagram of the join tree process 500 to 

illustrate how a network is formed using the LNI [local node information] 

techniques.” EX1005, ¶[0061]. See also id., ¶[0065]. EX1009, ¶86. 

Yoon discloses an established operating route in the same manner as described 

by the ’717 Patent. The ’717 Patent indicates that an operating route is established 

by “storing information that defines the route” in memory. EX1001, 3:24-25. See 

id.¸ 5:38-39. The ’717 Patent also states that each station “stores at least information 

that is selective for the beacon frame transmitter 12 at the start of its route to 

association unit 10” and “each beacon frame transmitter 12 stores at least 

information that is selective for the next beacon frame transmitter 12 in the route or 

for association unit 10.” Id., 5:40-46. See id.¸ 5:35-63. Thus, the ’717 Patent 

describes stations storing route information for their upstream station (i.e., the next 

beacon frame transmitter in the route) (e.g., one-hop routes). The ’717 Patent also 
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describes the association unit storing routes from the association unit to the 

downstream stations (e.g., multi-hop routes). Id., 3:21-32. EX1009, ¶¶87-89. 

Yoon discloses establishing operating routes as both (1) full routes from the 

C2 node to downstream nodes (stored at the C2 node) (e.g., multi-hop routes) and 

(2) individual hops for routes from a downstream node to its next upstream node 

(stored at each node’s network formation database) (e.g., one-hop routes). See id., 

¶¶[0060]-[0066]. EX1009, ¶¶90-93. 

The ’717 Patent’s stations store route information (e.g., to the next beacon 

frame transmitter) to forward messages from the stations to the association unit. 

EX1001, 5:67-6:2. Yoon operates in the same way, storing one-hop route 

information for the next upstream node in a full route so messages can be transmitted 

from P nodes up to the C2 node. See EX1005, ¶[0066]. EX1009, ¶¶94-95. Yoon’s 

one-hop routes from one node to another node defined in a single network formation 

database of a specific station constitute established operating routes (e.g., from a 

downstream node to its upstream node), while the overall route formed by the 

network formation databases of multiple nodes up to the C2 node also constitutes an 

established operating route (e.g., from one downstream node to the C2 node). 

EX1009, ¶96. 
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d. [1.4]: “the operating route associated with the station 
running through a source of the association grant in 
response to said one of the association request messages 
and,” 

Yoon discloses/suggests Element [1.4]. Yoon’s operating routes are 

associated with the station and run through a source of the association grant. EX1009, 

¶¶97-98. Yoon’s operating routes for a node relate directly to that particular node 

(i.e., because that node stores route information in its network formation database) 

and the node that provided the JOIN_ACK message to that particular node (i.e., 

stored as the upstream node address in the network formation database). EX1005, 

¶¶[0064]-[0065]. See Element [1.3], supra. Each node’s network formation database 

stores route information including at least an upstream node address. EX1005, 

¶[0060]. The upstream node address identifies a node that is the source of the 

JOIN_ACK request as a selected upstream node. Id., ¶[0063]. EX1009, ¶¶99-102. 

Yoon’s “upstream node address” refers to an address of the source node that 

transmitted the JOIN_ACK message (i.e., “source of the association grant”). 

EX1005, ¶¶[0063]-[0064]. See id., ¶¶[0060]-[0066]. EX1009, ¶103. Yoon’s network 

formation database (and stored operating route) also includes the C2 node address 

and the cost-to-C2 as a number of hops to the C2 node. Id., ¶[0060]. Nodes storing 

route information in their network formation database know their operating route to 

a selected upstream node, while the selected upstream nodes know their routes to a 

secondary upstream node, running through a chain of upstream nodes as sources of 
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JOIN_ACK messages to reach the C2 node. Id., ¶¶[0066], [0069]. See also id., 

¶¶[0092]-[0095]. EX1009, ¶¶104-106. Yoon’s C2 node stores the entire topology 

and route information of the network. EX1005, ¶¶[0027], [0066]. Yoon’s network 

stores information for the operating route “running through” the source of the 

JOIN_ACK message, (i.e., the upstream node corresponding to the “source of the 

association grant”) where the JOIN_ACK message is transmitted to the node at the 

endpoint of the route (e.g., a downstream node) in response to said one of the 

JOIN_REQUEST messages from the node at the endpoint. EX1009, ¶¶107-108. 

e. [1.5]: “if the source of the association grant is not the 
association unit, the operating route between the source of 
the association grant and the association unit previously 
established for the source of the association grant in 
response to association request messages and/or the 
association grants for intermediate stations,” 

Yoon discloses/suggests Element [1.5]. Yoon discloses the recited “operating 

route” of Element [1.5]; in Yoon, if the source of the association grant is not the 

association unit, the operating route between the source of the association grant and 

the association unit is previously established for the source of the association grant 

in response to association request messages and/or association grants for 

intermediate stations. EX1009, ¶¶109-110. That is, in Yoon an upstream, 

intermediate node that is not the C2 node (e.g., an intermediate R node between the 

C2 node and a downstream node) can transmit a JOIN_ACK message (i.e., the 

“source of the association grant”) to a downstream node. The operating route for that 
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particular intermediate node to the C2 node was previously established by the prior 

association of that intermediate node with the C2 node via an earlier JOIN_ACK 

message. EX1005, ¶¶[0062]-[0064]. See id., ¶¶[0038], [0058]-[0066], [0104]. The 

operating route back to the C2 node (the “association unit”) is therefore established 

before the intermediate node transmits a JOIN_ACK message (i.e., as the “source of 

the association grant”) to a downstream node. Id., ¶[0064]. See Element [1.3], supra. 

EX1009, ¶111-112. 

Yoon’s intermediate nodes (e.g., nodes between the C2 node and a 

downstream node that wishes to join the network) are associated with Yoon’s 

network the same way as downstream nodes (e.g., R nodes, P nodes). EX1005, 

¶¶[0038], [0104]. See id., ¶¶[0060]-[0066]. Once intermediate nodes are associated 

and routes are established, those intermediate nodes can respond to 

JOIN_REQUEST messages transmitted from “isolated” downstream nodes to 

continually grow the network and establish routes for downstream nodes to the C2 

node. EX1005, ¶[0038]. See also id., ¶¶[0064], [0104]. EX1009, ¶¶113-114. 

Yoon’s “isolated” nodes become “associated” with the network by 

transmitting a JOIN_REQUEST message to an upstream (i.e., intermediate) node 

(“already Associated”) and receiving a JOIN_ACK message from the upstream node. 

Id. Yoon’s upstream, “already Associated” nodes form a complete route from the 

joining downstream node to the C2 node. Id. See Element [1.4], supra. See also id., 
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¶¶[0038], [0064], [0104]. Yoon’s network generally describes this process for 

associating all nodes. See EX1005, ¶¶[0058]-[0066]. EX1009, ¶¶115-117. 

In this process, Yoon’s downstream nodes receive information (via a local 

node information (LNI) message) for the previously established operating route from 

an upstream intermediate node that is not the C2 node. EX1005, ¶¶[0061]-[0064]. 

The data received by a downstream node (e.g., in Yoon’s LNI message) includes 

data for the previously established operating route for an intermediate upstream node. 

EX1005, ¶¶[0040]-[0048]. Yoon discloses that newly associated nodes can associate 

other downstream nodes (i.e., via receiving JOIN_REQUEST messages and 

transmitting JOIN_ACK messages) in the same way to extend the previously 

established route by establishing a new route to the other downstream nodes. Id., 

¶¶[0063]-[0066]. EX1009, ¶¶118-120. 

f. [1.6]: “in which network the association unit is configured 
to transmit association grants as responses to received 
ones of the association request messages;” 

Yoon discloses/suggests Element [1.6]. Yoon’s network includes an 

association unit configured to transmit association grants as responses to received 

ones of the association request messages within the network. EX1009, ¶¶121-122. 

Yoon’s C2 node is configured to transmit JOIN_ACK messages as responses to 

received ones of JOIN_REQUEST messages, for example, when Yoon’s network is 

initially being set up. EX1005, ¶[0061]. At initial network formation, Yoon’s C2 
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node is an “upstream node” transmitting JOIN_ACK messages in response to 

JOIN_REQUEST messages from other downstream nodes. Id. See id., ¶¶[0038], 

[0063]-[0066]. EX1009, ¶¶123-124. 

Thus, Yoon’s C2 node (as an association unit) is configured to transmit 

association grants as responses to received ones of the association request messages 

within the network. EX1009, ¶125. 

g. [1.7]: “at least part of the stations is configured to become 
active to transmit association grants as responses to 
received ones of the association request messages, but only 
after switching to the associated state upon an association 
grant from the association unit or one of the at least part 
of the stations switched to the associated state directly or 
indirectly based on an association grant from the 
association unit.” 

Yoon discloses/suggests Element [1.7]. Yoon discloses that at least part of its 

stations are configured to become active to transmit association grants as responses 

to received ones of the association request messages, but only after switching to the 

associated state upon an association grant from the association unit or one of the at 

least part of the stations switched to the associated state directly or indirectly based 

on an association grant from the association unit. EX1009, ¶¶126-127.  

Yoon discloses that downstream nodes (e.g., a first tier of nodes downstream 

from the C2 node) that are associated with the network by receiving JOIN_ACK 

messages directly from the C2 node are configured to transmit JOIN_ACK messages 

as responses to other JOIN_REQUEST messages from downstream nodes only after 
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the downstream nodes have switched to the “associated” state upon receiving a first 

JOIN_ACK message. EX1005, ¶[0038]. See also id., ¶¶[0062]-[0066]. Yoon 

discloses that the further downstream nodes (e.g., a second tier of nodes downstream 

from the first tier of nodes), once associated based on receiving JOIN_ACK 

messages from associated upstream nodes (e.g., upstream nodes in the first tier—

indirectly based on JOIN_ACK messages from the C2 node), are configured to 

transmit further JOIN_ACK messages in response to JOIN_REQUEST messages 

from even further downstream nodes (e.g., a third tier of downstream nodes). Id. 

This is because Yoon’s downstream nodes in “associated” states “can behave like 

an upstream node with respect to other unassociated nodes.” Id., ¶[0038]. See id., 

¶¶[0038]-[0057], [0104]. EX1009, ¶¶128-129. 

At least part of Yoon’s nodes are configured to become active to transmit 

JOIN_ACK messages only after the at least part of the nodes have themselves 

become associated directly or indirectly based on a JOIN_ACK message from the 

C2 node. EX1009, ¶130. Yoon’s “join tree process” operates this way because 

Yoon’s network includes “a plurality of nodes that transmit and receive information 

between each other and ultimately to a main node in a treelike configuration”. 

EX1005, ¶[0106]. See id., ¶¶[0104]-[0106]. Because Yoon’s C2 node initiates 

network organization, all downstream nodes switch to the “associated” state either 

directly or indirectly based on a first JOIN_ACK message from the C2 node and 
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subsequent JOIN_ACK messages from associated intermediate nodes. Id., ¶[0027]. 

See id., ¶¶[0025]-[0028], [0060]. Yoon’s network formation therefore works in the 

same way as is disclosed in the ’717 Patent. See, EX1001, 3:27-32 (“a wave of 

association that radiates from nodes to nodes starting from the association unit.”). 

EX1009, ¶¶131-133. 

2. Claim 7: “A wireless communication network according to 
claim 1, wherein each station from said at least part of the 
stations is configured to transmit discovery advertisement 
messages including an identification of the station from said 
at least part of the stations, the stations that transmit 
association request messages being configured to address the 
association request messages using identifications from the 
discovery advertisement messages.” 

Yoon discloses/suggests Claim 7. See Claim 1, supra. Yoon discloses each 

station being configured to transmit discovery advertisement messages including an 

identification of the station. Yoon’s stations are configured to address the association 

request messages (i.e., JOIN_REQUEST messages) using identifications from the 

discovery advertisement messages. EX1009, ¶¶134-136. Yoon discloses nodes (e.g., 

upstream nodes) configured to transmit LNI messages (i.e., discovery advertisement 

messages) to provide identification information. See EX1005, ¶¶[0034]-[0036]. 

EX1009, ¶137. Yoon’s LNI message is provided to accommodate additional 

node/network information including a source node ID. EX1005, ¶¶[0040]-[0048]. 

At least the source node ID included in the LNI message constitutes an identification 

of the node transmitting the LNI message. EX1009, ¶138. 
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Yoon’s nodes (e.g., downstream nodes) use the identification information (i.e., 

at least the source node ID) from the LNI messages to address JOIN_REQUEST 

messages transmitted to upstream nodes. EX1005, ¶¶[0038], [0048]. EX1009, ¶139. 

Yoon’s “LNI message technique contains all the necessary information to form the 

network database efficiently at the link layer.” EX1005, ¶[0055]. See also id., 

¶¶[0061]-[0062]. Yoon’s “Isolated node uses the LNI it receives from candidate 

upstream nodes to select the best upstream node to join based on the measure of data 

routing responsibility of the respective candidate upstream nodes.” EX1005, ¶[0066]. 

EX1009, ¶¶140-141. 

3. Claim 8: “A wireless communication network according to 
claim 7, wherein each station in said at least part of the 
stations is configured to indicate, in the discovery 
advertisement messages, whether the station is enabled to 
transmit association grants, the stations that transmit 
association requests being configured to transmit association 
requests addressed to stations from said at least part of the 
stations only if the addressed station has indicated in at least 
one of the discovery advertisement messages that it is enabled 
to transmit association grants.” 

Yoon discloses/suggests Claim 8. See Claim 7, supra. Yoon discloses stations 

configured to indicate in the discovery advertisement messages whether the station 

is enabled to transmit association grants (i.e., JOIN_ACK messages). EX1009, ¶142. 

Yoon’s associated nodes transmit discovery advertisement messages as LNI 

messages to “isolated” (e.g., non-associated) nodes. See Claim 7, supra. Yoon’s 

“Associated node transmits LNI messages periodically to be received by other 
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Isolated nodes to enable those Isolated nodes to join to the existing UGS network, 

and consequently become Associated.” EX1005, ¶[0038]. The LNI message 

includes local node information including a source node ID, a number of hops to the 

C2 node, and a number of downstream nodes, among other parameters. Id., 

¶¶[0040]-[0047]. At least the source node ID, the number of downstream nodes, 

and/or the number of hops to the C2 node indicate that the source node, or the sender 

of the LNI message, is enabled to transmit association grants. EX1009, ¶¶143-146. 

This information included in the LNI message indicates that a node is enabled to 

transmit association grants because this information informs a downstream node that 

the upstream node is a candidate node such that the downstream node can transmit 

JOIN_REQUEST messages to a selected candidate node to successfully receive 

JOIN_ACK messages. EX1005, ¶¶[0038], [0048]. EX1009, ¶¶147-148. 

Yoon discloses that downstream nodes “will receive LNI messages from one 

or several upstream nodes that are in the Associated State.” EX1005, ¶[0048]. The 

one or several upstream nodes are “candidate nodes” to the downstream node. Id. 

The downstream node receiving the LNI messages “can select among the candidate 

upstream nodes the upstream node that has the fewest downstream nodes.” Id. The 

fewest number of downstream nodes acts as an indication that the upstream node is 

enabled to accommodate more downstream nodes and thus transmit JOIN_ACK 

messages. See id., ¶[0048] (“the Number of Downstream Nodes of a node is a 
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measure or indication of the level or degree of data routing (forwarding) 

responsibility of that node.”). See also id.¸¶¶[0049]-[0054]. Thus, at least the number 

of downstream nodes is used to determine which of the candidate upstream nodes is 

enabled to transmit JOIN_ACK messages to the downstream node to allow the 

downstream node to join the network. Id. EX1009, ¶149. 

Yoon’s LNI messages transmitted by an upstream node and received at a 

downstream node initiates the join tree process for an “isolated” node (e.g., the 

downstream node). EX1005, ¶[0061]. See id., ¶¶[0058]-[0064]. Thus, the LNI 

message itself and at least the indications within the LNI message of the source node 

ID, the number of downstream nodes, and/or the number of hops to the C2 node are 

indications that the upstream node is enabled to transmit JOIN_ACK messages in 

response to JOIN_REQUEST messages. See id., ¶¶[0075]-[0078]. See also id., 

¶¶[0058]-[0064]. The downstream node will know an upstream node is enabled to 

transmit a JOIN_ACK message by virtue of receiving the LNI message including 

indications in the LNI message indicating that the upstream node is “associated” 

and/or has appropriate routing responsibility. EX1005, ¶¶[0061], [0068]. EX1009, 

¶¶150-152.  

The ’717 Patent describes that transmission of the discovery advertisement 

messages is used to “avoid waste of energy or bandwidth on association requests 

that cannot be granted.” EX1001, 4:7-11. Yoon uses LNI messages (including at 
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least an indication for number of downstream nodes) for candidate upstream nodes 

in the same way, to avoid use of nodes with low battery power and wasting energy 

transmitting additional LNI messages. EX1005, ¶[0061]. See id., ¶¶[0060]-[0066]. 

See also id., ¶¶[0048]-[0057]. EX1009, ¶¶153-154. 

Yoon discloses that the stations that transmit association requests (i.e., 

downstream nodes) are configured to transmit association requests (i.e., 

JOIN_REQUEST messages) addressed to stations from said at least part of the 

stations (i.e., upstream nodes) only if the addressed station has indicated in at least 

one of the discovery advertisement messages that it is enabled to transmit association 

grants (i.e., JOIN_ACK messages). EX1009, ¶155. Yoon discloses that downstream 

nodes select at least one of candidate upstream nodes only if the downstream node 

has received an LNI message from the upstream node indicating that the upstream 

node is enabled to transmit JOIN_ACK messages. EX1005, ¶[0062]. See id., 

¶¶[0061]-[0064]. Yoon’s downstream nodes “will receive an LNI message from 

each of its candidate upstream nodes”, including an indication of the upstream 

node’s source ID and the number of downstream nodes for the upstream node, 

indicating that the candidate upstream nodes can transmit JOIN_ACK messages. Id., 

¶[0061]. See id., ¶¶[0063]-[0064]. Yoon’s downstream nodes select one of the 

candidate upstream nodes to use for joining the network and the downstream nodes 
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are configured to transmit a JOIN_REQUEST message addressed to the selected 

upstream node. Id., ¶[0062]. See id., ¶¶[0060]-[0066]. EX1009, ¶¶156-157. 

4. Claim 9: “A wireless communication network according to 
claim 1, wherein said at least part of the stations are 
configured to transmit route information toward the 
association unit after transmitting an association grant, the 
route information defining the associated route for the 
station to which the association grant has been sent.” 

Yoon discloses/suggests Claim 9. See Claim 1, supra. Yoon’s stations are 

configured to transmit route information toward the association unit (i.e., C2 node) 

after transmitting an association grant (i.e., JOIN_ACK message). Yoon’s route 

information defines the associated route for the station to which the association grant 

(i.e., JOIN_ACK message) has been sent. EX1009, ¶¶158-160. Yoon discloses that 

if the network detects a change in a sub-tree system, 

the upstream node transmits a message to its upstream 

node, wherein the message contains updated topology 

information with respect to the change in its sub-tree, and 

so on. Eventually, the updated topology information 

reaches the C2 node. Thus, the C2 node knows the 

complete tree topology for the UGS network. This routing 

process simplifies maintenance of the routing table. 

 
EX1005, ¶[0066]; EX1009, ¶161. Yoon’s stations, “[a]fter transmitting the 

JOIN_ACK message” to a downstream node, are configured to send route 

information (i.e., updated topology information) back to the C2 node. Id. The route 
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information defines the associated route for the newly added downstream node to 

which the JOIN_ACK message has been sent because the C2 node “knows the 

complete tree topology” with the updated information in the network formation 

database. Id., ¶¶[0065]-[0066]. EX1009, ¶¶162-163. 

5. Claim 10: “A wireless communication network according to 
claim 9, wherein said at least part of the stations is configured 
to forward at least part of the route information towards the 
association unit, to store at least a further part of the route 
information and to route subsequent messages from the 
association unit to the station for which the route information 
was sent according to said stored at least further part.” 

Yoon discloses/suggests Claim 10. See Claim 9, supra. Once route 

information is stored at Yoon’s C2 node, the C2 node can use the route information 

to route subsequent messages from the C2 node to the downstream nodes. EX1009, 

¶¶164-165. “The C2 node 100 needs to know the path or network route to every R 

node 200(1) to 200(N).” EX1005, ¶[0027]. See also id., ¶[0069]. This functionality 

is also enabled by Yoon’s network formation database. Id., ¶[0060]. See Claim 9, 

supra. Yoon’s C2 node maintains a network formation database including the 

topology of the network and routes to each R node and P node. EX1009, ¶¶166-167. 

This information is forwarded as tree information through upstream nodes until it 

reaches the C2 node where the information can be stored in the C2 node network 

formation database. EX1005, ¶[0066]. This information allows the C2 node to route 

further messages, including LNI messages, to downstream nodes. Id. EX1009, ¶168. 
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6. Claim 11 (Preamble): “A station for use in a wireless 
communication network,” 

Yoon discloses/suggests the Preamble. See Claim 1 (Preamble), supra. Yoon 

discloses a station for use in a wireless communication network. EX1009, ¶¶169-

170. Yoon discloses stations including at least P nodes and R nodes in a wireless 

unmanned ground sensor (UGS) communication network. EX1005, ¶[0023]. Each 

of Yoon’s P nodes and R nodes constitute a station for use in Yoon’s wireless 

communication network. See Claim 1 (Preamble), supra. EX1009, ¶¶171-173. 

a. [11.1]: “the station comprising a transmitter arrangement, 
a receiver arrangement and a processor circuit coupled to 
the transmitter arrangement and the receiver 
arrangement,” 

Yoon discloses/suggests Element [11.1]. Yoon’s stations include a transmitter 

arrangement, a receiver arrangement, and a processor circuit. EX1009, ¶¶174-175. 

Yoon’s R nodes include an “ultra low-power receiver (receiver 240 in FIG. 2)”. 

EX1005, ¶[0036]. Figure 2 of Yoon shows a block diagram of components of an R 

node. The R node includes “a radio transceiver 240” and a “general purpose 

processor (GPP) 210 and a digital signal processor (DSP) 220.” Id., ¶[0029], Fig. 2. 



Petition for Inter Partes Review of U.S. Patent No. 8,144,717 
 

35 

 

Fig. 2 of Yoon (Annotated) 

EX1009, ¶¶176-177. 

Yoon’s R nodes include radio transceiver 240. Id., ¶¶[0029], [0036]. Yoon’s 

transceiver constitutes a transmitter arrangement and a receiver arrangement to send 

and receive data. Id. EX1009, ¶178. The ’717 Patent itself discloses a generic 

“receiver circuit 20” and a generic “transmitter circuit 22”. EX1001, 5:1-10. The 

specification of the ’717 Patent does not expressly disclose structure for the 

transmitter arrangement or receiver arrangement. Figure 2 of the ’717 patent shows 

transmitter circuit 22 and receiver circuit 20 as generic blocks. See EX1001, Fig. 2 

(reproduced below). 

Processor 
circuit 

Transmitter/
receiver 
arrangement 
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EX1009, ¶¶179-180. 

Yoon’s transceiver discloses a transmitter arrangement and a receiver 

arrangement at least to the same degree as disclosed in the ’717 Patent. See EX1001, 

7:9-16, 7:40-51, 8:25-32, 8:57-59, 9:3-49. EX1009, ¶¶181-183. 

Yoon’s issued patent (U.S. Patent No. 7,729,285, issued June 1, 2010 to Yoon 

(“Yoon ’285”) (EX1008)) discloses and claims “[a] wireless network node device, 

comprising: a receiver configured to receive signals from other nodes in a network; 

a transmitter configured to transmit signals to other nodes in the network;”. EX1008, 

Claim 17, 18:22-26. Yoon ’285 provides evidence that Yoon discloses a transmitter 

arrangement and a receiver arrangement used within its nodes. EX1009, ¶¶184-185. 

As shown in Figure 2 of Yoon, the GPP and DSP are coupled to the radio transceiver 

240. EX1005, ¶[0087], Fig. 2. Yoon’s processor circuit is coupled to the transmitter 

arrangement and the receiver arrangement. EX1009, ¶¶186-187. 
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b. [11.2]: “the processor circuit being configured to start up 
in a not-associated state and to cause the transmitter 
arrangement to transmit association request messages in 
the not-associated state,” 

Yoon discloses/suggests Element [11.2]. Yoon’s processor circuit (i.e., 

including a GPP and DSP) is configured to start up in a not-associated state (i.e., 

“sleep” state or “isolated” state) and configured to cause the transmitter arrangement 

(i.e., transceiver 240) to transmit association request messages (i.e., 

JOIN_REQUEST messages) in the not-associated state. See Element [1.1], supra. 

EX1009, ¶¶188-189. Yoon discloses the GPP and DSP being configured to start up 

in the “isolated” state, after wake-up. EX1005, ¶[0029]. Thus, Yoon’s nodes include 

a processor circuit configured to start up in a not-associated state. Id., ¶[0031]. See 

also id., ¶[0038]. EX1009, ¶¶190-193. 

c. [11.3]: “the processor circuit being configured to switch to 
an associated state upon reception at the receiver 
arrangement of an association grant in response to one of 
the association request messages,” 

Yoon discloses/suggests Element [11.3]. Yoon’s processor circuit is 

configured to switch the node to an associated state (i.e., “Associated”) upon 

reception at the receiver arrangement of an association grant (i.e., JOIN_ACK 

message) in response to one of the association request messages (i.e., 

JOIN_REQUEST message). See Element [1.2], supra. EX1009, ¶¶194-195. 
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d. [11.4]: “the processor circuit being configured to establish 
an associated route for communication with an 
association unit during subsequent communication of 
operating messages to an association unit, the associated 
route including a source of the association grant, and,” 

Yoon discloses/suggests Element [11.4]. Yoon’s processor circuit is 

configured to establish an associated route for communication with an association 

unit (i.e., C2 nodes) during subsequent communication of operating messages to an 

association unit. Yoon’s associated route includes a source (i.e., upstream node) of 

the association grant (i.e., JOIN_ACK message). See Element [1.3], supra. EX1009, 

¶¶196-198. An “associated route” as claimed in the ’717 Patent is the same as an 

“operating route” as claimed. The term “operating route” is only found in Claims 1, 

2, and 11 (Element [11.5], infra). See EX1001, 14:28-67, 15:61-16:16. The term 

“associated route” is only found in Claims 9 and 11 (Element [11.4]) and the 

Abstract. See EX1001, Abs. ll.3-18, 15:48-53, 15:61-16:16. The specification of 

the ’717 Patent does not differentiate between an “operating route” and an 

“associated route”. In fact, Claim 11 uses the term “the operating route” in Element 

[11.5] without antecedent basis, where the term “an associated route” is used in 

Element [11.4]. Thus, Petitioner asserts that the terms “operating route” and 

“associated route” are used interchangeably. EX1009, ¶¶199-204. 
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e. [11.5]: “if the source of the association grant is not the 
association unit, the operating route between the source of 
the association grant and the association unit previously 
established for the source of the association grant in 
response to association request messages and/or the 
association grants for intermediate stations,” 

Yoon discloses/suggests Element [11.5]. See Element [1.5], supra. EX1009, 

¶205. 

f. [11.6]: “the processor circuit being configured to cause the 
transmitter arrangement to initiate and transmit 
association grants in response to association request 
messages, but only after switching to the associated state.” 

Yoon discloses/suggests Element [11.6]. Yoon’s processor circuit is 

configured to cause the transmitter of the node to initiate and transmit association 

grants (i.e., JOIN_ACK messages) in response to association request messages (i.e., 

JOIN_REQUEST messages), but only after the node has switched to the associated 

state (i.e., “Associated”). See Element [1.7], supra. EX1009, ¶¶206-207. 

7. Claim 14 (Preamble): “A method of operating a wireless 
communication network that comprises an association unit 
and a plurality of stations, the method comprising” 

Yoon discloses/suggests the Preamble. Yoon discloses a method of operating 

a wireless communication network that comprises an association unit (i.e., C2 node) 

and a plurality of stations (i.e., R nodes, P nodes). EX1009, ¶208. Yoon discloses a 

method of network formation with an “on-demand” approach for a routing protocol 

in a UGS network that achieves balanced energy consumption among all 
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participating nodes. EX1005, ¶¶[0009], [0015], [0023]. See Claim 1 (Preamble), 

§VII.A.1., supra. EX1009, ¶¶209-210. 

a. [14.1]: “installing the stations in a not-associated state;” 

Yoon discloses/suggests Element [14.1]. Yoon discloses nodes initially being 

in a “sleep” state or “isolated” state (i.e., a not-associated state). Yoon expressly 

discloses that when its R nodes “are initially deployed, they are configured by a 

relayer and enter the Sleep state”. EX1005, ¶[0031]. See also id., ¶[0097] (“The UGS 

network is initially in the sleep state”). It would have been obvious to a POSITA that 

the nodes in Yoon’s network are installed while shutdown, and then the nodes start 

up in the “sleep” state because Yoon discloses that at least its R nodes are deployed 

and enter the “sleep” state (i.e., not associated state). See Elements [1.1], [11.2], 

supra. EX1005, ¶[0031]. A POSITA would have understood that Yoon’s nodes 

would have been installed when shutdown and then enter the “sleep” state once 

configured. Id. EX1009, ¶¶211-213. 

b. [14.2]: “transmitting association request messages from 
stations in the not-associated state;” 

Yoon discloses/suggests Element [14.2]. See Elements [1.1], [11.2], supra. 

EX1009, ¶214. 

c. [14.3]: “transmitting the association grants in response to 
the association request messages,” 

Yoon discloses/suggests Element [14.3]. See Elements [1.2], [11.3], supra. 

EX1009, ¶215. 
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d. [14.4]: “switching each station to an associated state when 
the station has received an association grant in response 
to one of its association request messages;” 

Yoon discloses/suggests Element [14.4]. See Elements [1.2], [11.3], supra. 

EX1009, ¶216. 

e. [14.5] storing route information defining a route between 
the station that has switched to the associated state and 
the association unit, the route including the station that 
has sent the associated grant and, if the source of the 
association grant is not the association unit, the operating 
route between the source of the association grant and the 
association unit previously established for the source of 
the association grant in response to association request 
messages and/or the association grants for intermediate 
stations; 

Yoon discloses/suggests Element [14.5]. See Elements [1.3], [1.4], [1.5], 

[11.4], [11.5], supra. EX1009, ¶217. 

f. [14.6] wherein each association grant is transmitted only 
from the association unit or from an intermediate station, 
the latter only after said intermediate station has switched 
to the associated state upon an association grant from the 
association unit or one of the at least part of the stations 
switched to the associated state directly or indirectly 
based on an association grant from the association unit. 

Yoon discloses/suggests Element [14.6]. See Elements [1.6], [1.7], [11.6], 

supra. EX1009, ¶218. 
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B. Claims 2-5, 12, 13, and 15-19 are Rendered Obvious Over Yoon 
(EX1005) in view of Andric (EX1006) (Ground 2) 

1. Claim 2: “A wireless communication network according to 
claim 1, wherein said part of the stations comprises at least 
one dual function station, said dual function station being 
configured to transmit association grants only after receiving 
a secondary association grant, the dual function station being 
configured to transmit one or more secondary association 
request messages to the association unit along its operating 
route when in the associated state, only the association unit 
being configured to originate the secondary association grant 
in response to the secondary association request message.” 

Yoon and Andric disclose/suggest Claim 2. See Claim 1, §VII.A.1., supra. 

EX1009, ¶219. 

At Least One Dual Function Station 

Yoon discloses that “said part of the stations comprises at least one dual 

function station”. EX1009, ¶220. The ’717 Patent describes a dual function station 

as a station having capabilities of both beacon frame transmitters (i.e., relay nodes, 

R nodes) and sensor stations (i.e., P nodes). EX1001, 4:18-31. See also id., 12:29-

64. The example of a dual function station in the ’717 Patent is described as 

including “two unit[s] 60, 62 as shown in FIG. 2, plus a message exchange memory 

64 coupled between the processor circuits 24 of the two units.” Id., 12:30-32. See id., 

12:29-42. Figure 6 includes a “mechanically flexible connection 66”. Id., 12:38, Fig. 

6. Figure 2 of the ’717 Patent shows a single station while Figure 6 shows a “beacon 
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frame transmitter” having two units described as a dual function station. See Figs. 2, 

6 (reproduced below). 

 

Fig. 2 of the ’717 Patent (Station) 
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Fig. 6 of the ’717 Patent (“Beacon Frame Transmitter” – Dual Function 

Station) 

EX1009, ¶¶221-223. 

 The corresponding disclosure for the dual function station in the ’717 Patent 

does disclose structural requirements for the dual function station relating to the 

subject matter of Claim 2. EX1001, 4:12-26. The ’717 Patent indicates that the dual 

function station encompasses “separate units that each have an antenna” and include 

“a mechanically flexible connection” between the separate units. Id., 4:28-29. See 

id., 4:27-31. See also id., 12:29-64, Fig. 6. The ’717 Patent indicates that the dual 

function station “may use shared circuits” (id., 13:56-57), however there is no 

requirement that the dual function station use shared circuits. Claim 2 encompasses 

a dual function station including the “separate units” and “mechanically flexible 

connection”, and can be a single station configured to perform the claimed functions 

using “separate units.” Claim 5 (infra) is directed to a Claim 2 dual function station 

embodiment including “separate units” and a “mechanically flexible connection.” 

EX1009, ¶¶224-227. 

Yoon discloses dual function stations as R nodes with locally attached P nodes. 

EX1005, ¶[0025]. A POSITA would have understood that R nodes with locally 

attached P nodes include “separate units” or “shared circuits” for the nodes to the 

same extent as disclosed in the ’717 Patent and encompassed by Claim 2. Thus, 
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Yoon discloses dual function stations at least to the same extent as the ’717 Patent. 

EX1009, ¶¶228-229. 

Yoon discloses R nodes that include locally attached sensors (i.e., locally 

attached P nodes), thus being a dual function station. EX1005, ¶[0025]. Yoon’s 

Figure 1 differentiates dedicated R nodes from dual function nodes that include 

locally attached sensors. See id., Fig. 1 (showing a “dedicated relayer” (outlined in 

red) with no locally attached sensor and other R nodes with locally attached sensors 

(outlined in green)—reproduced below). 

 

Fig. 1 of Yoon (Annotated) 
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EX1009, ¶¶230-231. 

Configured to Transmit Association Grants Only After Receiving a Secondary 

Association Grant 

Yoon discloses dual function stations configured to transmit association 

grants only after receiving a secondary association grant in response to a secondary 

association request. Yoon’s nodes (including dual function nodes) are configured to 

transmit association grants only after becoming associated. EX1005, ¶[0038]. See 

also id., ¶¶[0062]-[0066]. See §VII.A.1.b., supra. Yoon’s secondary association 

requests and grants are implicit in Yoon’s JOIN_REQUEST messages and 

JOIN_ACK messages because Yoon’s dual function stations are configured to 

transmit association grants (i.e., JOIN_ACK messages) to join new downstream 

nodes to the network only after receiving a JOIN_ACK message themselves (see 

also discussion of Andric, infra). EX1005, ¶[0038]. See also id., ¶¶[0010], [0062]-

[0066]. Thus, by requesting association via a JOIN_REQUEST message, Yoon’s 

dual function stations transmit a secondary association request. Yoon’s dual function 

stations also receive secondary association grants from the C2 node (i.e., association 

unit) by receiving JOIN_ACK messages to associate the dual function station and 

permit transmission of further JOIN_ACK messages to join new devices. EX1009, 

¶¶232-234. 
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Yoon does not expressly disclose that a dual function station (i.e., dual 

function R nodes with locally attached P nodes) use secondary association 

requests/grants for the C2 node to manage/limit association of downstream nodes, 

or that node ID requests/responses are included to control network topology and 

performance. EX1009, ¶235. 

Andric (EX1006) is a wireless network topology management system like 

Yoon, and discloses network nodes (NNs) as stations of a wireless network that 

transmit association grants (i.e., CONNECTION RESPONSES) only after receiving 

a secondary association grant (i.e. NODE ID RESPONSE). Andric’s NNs transmit 

secondary association request messages (i.e., NODE ID REQUESTS) to a cluster 

head (i.e., association unit) along the NN’s operating route when the NN is in the 

“associated” state to associate new downstream nodes and/or sensors. See EX1006, 

¶¶[0076], [0090]-[0095], [0180]-[0184], [0212]. Only Andric’s association unit (i.e., 

cluster head) is configured to originate the secondary association grant (i.e., NODE 

ID RESPONSES) in response to the secondary association request message (i.e., 

NODE ID REQUESTS). Id. EX1009, ¶¶236-237. 

Andric describes the same purpose as the ’717 Patent for transmitting NODE 

ID RESPONSES as grants to NODE ID REQUESTS (e.g., based on information of 

the number of unassociated stations) such that Andric’s system (and cluster head—

i.e., association unit) can manage network topology. See, e.g., EX1001, 6:31-36, 
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11:8-20. See EX1006, ¶¶[0090]-[0095], [0211]. Andric limits the number of nodes 

a network can associate based on a number of node IDs available “or some other 

defined limit”. Id., ¶[0089]. Andric’s cluster head only sends NODE ID 

RESPONSES when node IDs are available, thus being dependent on information 

about the number of unassociated nodes. Id., ¶¶[0092]-[0093].  EX1009, ¶¶238-240. 

 Specifically, Andric discloses a “multi hop cluster setup procedure” shown in 

Figure 4 (reproduced below). 
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Fig. 4 of Andric (Annotated) 

EX1009, ¶241. 

Andric discloses its NN transmitting a secondary association request in 

response to receiving an association request (i.e., CONNECTION REQUEST) from 

the joining node. The ’717 Patent discloses preferably transmitting secondary 

association requests from beacon frame transmitters to the association unit in 

response to receiving an association request from a not-associated node, as disclosed 
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in Andric. EX1001, 11:8-12. See id., 11:8-20. See EX1006, ¶[0090], Fig. 4. EX1009, 

¶242. 

Andric’s NNs are configured to transmit the NODE ID REQUESTS to the 

cluster head along the NN’s operating route when the NNs are in the “associated” 

state (i.e., after the NN has established a link with the cluster head). EX1006, 

¶¶[0088], [0090]. Only Andric’s cluster head is configured to originate the NODE 

ID RESPONSE in response to the NODE ID REQUEST. Id. See id., ¶[0088] (“the 

cluster head has the responsibility to assign and manage unique node IDs to its 

member nodes.”). EX1009, ¶¶243-244. 

Andric’s NODE ID REQUESTS and NODE ID RESPONSES are used in the 

same manner to accomplish the same goals as the ’717 Patent, including controlling 

network topology to limit the number of nodes that can join the network to limit the 

number of hops to minimize energy usage, network bandwidth, “network delay”, 

and interference. See EX1006, ¶¶[0004], [0075], [0088], [0090], [0210] (“reducing 

the number of hops required to get a message to its intended target may also provide 

the additional benefit of reduced message interference by reducing the number of 

message re-transmissions along the path.”). EX1009, ¶245. 

It would have been obvious to include Andric’s secondary association 

request/grant functions in Yoon’s stations (i.e., R nodes and/or dual function R/P 

nodes) so that Yoon’s C2 node can also manage/limit association of downstream 
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nodes to improve bandwidth usage, network delay, and interference. It would have 

been obvious to include Andric’s NODE ID REQUESTS/RESPONSES with Yoon’s 

R nodes with locally attached P nodes (i.e., dual function stations) and C2 node to 

allow Yoon’s C2 node to control network topology to improve network performance. 

See EX1006, ¶[0210]. Yoon would have provided a POSITA motivation to combine 

Andric’s NODE ID REQUESTS/RESPONSES for managing/limiting the number 

of downstream nodes that are “associated” with the network in order to conserve 

battery life of devices already “associated” with the network. EX1005, ¶¶[0033] 

(“energy efficient protocols at various levels”), [0048] (“the node having more 

downstream nodes could deplete its battery sooner.”). See id., ¶¶[0048]-[0057], 

[0074]. Andric’s NODE ID REQUESTS/RESPONSES would have allowed Yoon’s 

network to limit the number of downstream nodes for upstream R nodes to conserve 

battery of upstream R nodes, and/or to evenly distribute downstream nodes using 

NODE ID REQUESTS/RESPONSES to normalize and distribute battery usage 

among the already “associated” R nodes. See EX1005, ¶¶[0048], [0056], [0107]. See 

also EX1006, ¶¶[0077], [0211]. EX1009, ¶¶246-248. 

Yoon would have motivated a POSITA to include Andric’s NODE ID 

REQUESTS/RESPONSES in Yoon’s network because of Yoon’s expressed desire 

to increase routing and topology knowledge of the C2 node. This enhanced 

knowledge of the C2 node would have allowed the C2 node to ensure improved 
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battery power and node efficiency for R nodes and P nodes, for example, by further 

controlling network size and minimizing bandwidth usage/interference by allowing 

Yoon to limit downstream nodes for certain upstream nodes (e.g., R nodes) to further 

improve battery power and efficiency of nodes within its network. EX1005, 

¶¶[0009], [0048], [0061], [0066]. A POSITA would have understood that Yoon’s 

C2 node could have been configured to limit association of new downstream nodes 

by transmitting NODE ID RESPONSES only from the C2 node such that R nodes 

that receive the NODE ID RESPONSES can transmit JOIN_ACK messages to 

associate new downstream nodes. This functionality would have also allowed 

Yoon’s C2 node an opportunity to reject association of a new downstream node by 

rejecting the NODE ID REQUEST and foregoing sending a NODE ID RESPONSE. 

EX1009, ¶¶249-251. 

Andric also recognizes the importance of using node IDs within a cluster 

architecture. EX1006, ¶[0088] (“The node ID may be unique within a cluster and 

the cluster head has the responsibility to assign and manage unique node IDs to its 

member nodes.”). See also id., ¶¶[0092]-[0093], [0103], [0211]. A POSITA would 

have recognized in Yoon that cluster architectures benefit from techniques which 

maximize battery power, and thus a POSITA would have been motivated to include 

Andric’s NODE ID messaging to accommodate dynamic clustering architectures. 

EX1005, ¶[0008] (“it is important that the routing protocol accommodate dynamic 
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clustering architectures to prevent cluster heads from depleting their power, and 

hence extending the lifetime of the network.”). EX1009, ¶¶252-253. 

Adding Andric’s node ID requests/responses to Yoon’s C2 node and dual 

function nodes (i.e., R nodes with locally attached P nodes) would have involved 

combining prior art elements of node ID requests/responses and node association in 

Andric according to known methods disclosed in Yoon for forming ad hoc networks 

with node association. Such a combination would have yielded predictable results 

of allowing Yoon’s C2 node full control over network topology by approving (via a 

node ID response) which nodes can join the network. A POSITA would have had a 

reasonable expectation of success given that Andric and Yoon are both directed to 

formation of ad hoc networks using a network tree formation protocol and Yoon 

recognizes problems with cluster tree networks which Andric’s disclosure addresses. 

See EX1005, ¶¶[0006], [0009]-[0012]. See also EX1006, ¶¶[0004], [0081]-[0096]. 

EX1009, ¶¶254-255. 

2. Claim 3: “A wireless communication network according to 
claim 2, wherein the dual function station is configured to 
transmit information to the association unit indicating from 
which of the stations said dual function station has received 
transmissions, the association unit being configured to select 
whether to grant the secondary association request 
dependent on said information.” 

Yoon and Andric disclose/suggest Claim 3. See Claim 2, supra. Yoon 

discloses wherein said part of the stations comprises at least one dual function station. 
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See Claim 2, supra. Yoon and Andric disclose/suggest a dual function station 

configured to transmit information to the association unit indicating from which of 

the stations the dual function station has received transmissions. The association unit 

is configured to select whether to grant the secondary association request (i.e., the 

NODE ID RESPONSE) dependent on said information. EX1009, ¶¶256-259. 

Andric discloses that a mobile node (MN) (i.e., downstream node, joining 

node) “may communicate connection status information about itself, such as 

whether it is a MN that has never joined, a MN that is re-joining (re-associating) 

itself with the network, etc.” EX1006, ¶[0190]. The MNs transmit status information 

to the cluster head (via a connecting node/NN, i.e., a dual function station) including 

“a code corresponding to the appropriate status of the MN.” Id. Andric discloses that 

the status information “may convey that a static address needs to be assigned to the 

MN if a control node is responsible for assigning static addresses to MNs of the 

network.” Id. Thus, where the MN status information indicates a static address is 

needed, Andric’s cluster head can select whether to send the NODE ID RESPONSE 

dependent on the status information received from the MN via a connecting node. 

See id., ¶¶[0093], [0190]. EX1009, ¶¶260-262. 

Andric’s status information includes connection status information about a 

MN (i.e., downstream node) that indicates from which node (i.e., which MN) the 

dual function station (i.e., Andric’s connecting node/NN) has received transmissions. 
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See EX1006, ¶¶[0186]-[0194]. This is because Andric’s MNs communicate status 

information and identifying information (e.g., an address) of the MN for 

identification and storage in a database. Id., ¶¶[0195]-[0196]. See also id., ¶[0206]. 

This status information is shared with Andric’s cluster head (i.e., association unit) 

so that the cluster head is aware of the information regarding the status of the MN. 

EX1006, ¶¶[0190], [0192]. See id., Fig. 66 (“src field”). Andric’s MN communicates 

status information as part of the “connection request” (CONNECTION REQUEST 

message). Id. EX1009, ¶¶263-265. 

Andric’s cluster head is configured to select whether to grant the NODE ID 

RESPONSE (and provide an address) dependent on the received status information. 

For example, Andric discloses that where a node is a new MN (newly joining node) 

and Andric’s cluster head determines there are no node IDs left or “the cluster has 

reached some other defined limit,” the cluster head can reject connection requests 

from new nodes. EX1006, ¶¶[0093], [0192]. See id., ¶¶[0190]-[0192]. Where the 

status of the MN is that it was previously associated and it is trying to reassociate, a 

static address can be assigned such that the same static address is retained so that the 

cluster head does not need to update the identity of the MN in the database, but only 

the NN through which the MN is connecting. Id., ¶¶[0190], [0195]-[0196]. Thus, 

Andric’s cluster head can select whether to assign a new node ID or use a previously 

assigned node ID based on the status of the MN. Id., ¶¶[0093], [0189]-[0190]. See 
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id., ¶¶[0189]-[0199]. Once the status information is received at the cluster head, the 

cluster head can select whether to provide the connecting node (i.e., dual function 

node) with a NODE ID RESPONSE to allow the connecting node to associate the 

MN dependent on said connection status information. Id., ¶¶[0093], [0190], [0195]-

[0196]. EX1009, ¶¶266-267. 

It would have been obvious to combine Andric’s functionality of NODE ID 

REQUESTS and NODE ID RESPONSES, as well as transmission and reception of 

node status information, to Yoon’s network formation method. See Claim 2, supra. 

Yoon’s C2 node (similar to Andric’s cluster head) would have benefited from 

knowing the status of downstream nodes wishing to associate with Yoon’s network 

because Yoon expresses concern about node status, especially battery life. EX1005, 

¶¶[0008], [0034], [0057]. Yoon discloses that downstream nodes can communicate 

status information (e.g., battery life of downstream nodes) similar to Andric. Id., 

¶[0057]. However, Yoon does not expressly describe the C2 node using battery life 

or other status information (e.g., previously joined or re-associating nodes) to select 

whether or not to allow the downstream node to be joined by an intermediate node. 

It would have been obvious to include Andric’s status information including whether 

a node has been previously associated or is newly associated with Yoon’s battery 

life information in messages to Yoon’s C2 node for selecting whether to send 
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addresses to downstream nodes based on node status information. Id. EX1009, 

¶¶268-269. 

Yoon expressly states that at least battery life information can be transmitted 

to the C2 node. Id., ¶[0057]. Yoon also provides motivation to use techniques that 

save node battery reserve and that limit use of nodes that have low battery life. Id., 

¶[0061] (“This mechanism attempts to discourage nodes with low remaining battery 

power from participating in the routing process”). Yoon also describes a similar 

association and re-association procedure as Andric where new upstream nodes are 

selected. Id., ¶¶[0068]-[0076]. A POSITA would have been further motivated to 

include an improved mechanism to re-join nodes in Yoon’s network (e.g., in Yoon’s 

repair process). A POSITA would have recognized that this can be accomplished by 

joining new or re-joined downstream nodes based on their status using Andric’s 

static addresses supplied by the C2 nodes. EX1009, ¶270. 

A POSITA reading Andric would have been motivated to use Andric’s static 

addressing technique in Yoon’s network for associating downstream nodes. 

Andric’s static addressing is advantageous because it reduces the requirement “to 

obtain new logical information” and thus “translates to immediate savings in battery 

life for the mobile node, as well as for NNs in proximity.” EX1006, ¶[0077]. A 

POSITA would have been motivated to include Andric’s static addressing in Yoon 

to further save battery life of both upstream and downstream nodes in Yoon’s 
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network, particularly when relying on Yoon’s repair process. See EX1005, ¶¶[0004], 

[0007]-[0008], [0068]-[0080]. Combining Andric’s static addressing and joining of 

nodes based on said status information would have constituted combining a known 

technique described in Andric with Yoon’s network and downstream node join 

process to similarly improve Yoon’s network to provide an additional method of 

reducing communications and improving battery life for both Yoon’s upstream and 

downstream nodes. EX1009, ¶¶271-272. 

A POSITA would have had a reasonable expectation of success in using 

Andric’s newly joined node status or previously joined node status and Andric’s 

static addressing as Andric expressly states this method leads to node battery savings 

(see EX1006, ¶[0077]) and such status information could have been included in 

Yoon’s existing status messages while adding a simple static addressing scheme for 

downstream nodes using Yoon’s existing network formation database. EX1005, 

¶[0057]. This would have allowed Yoon’s network to more accurately keep track of 

node battery level by storing status information in the C2 node’s network formation 

database, reducing required messaging and allowing for less costly re-associating of 

nodes during Yoon’s repair process. This would have also provided enhanced 

control of network topology by the C2 node, because the C2 node could determine 

whether to allow devices to associate with the network dependent on their status. 

EX1009, ¶273. 
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It would have been obvious to apply Andric’s functionality of granting NODE 

ID RESPONSES based on a node status to Yoon’s network to allow Yoon’s C2 node 

to further manage network topology and allow R nodes to add new downstream 

nodes to the network based on status (e.g., battery level or previously/newly joining) 

of downstream nodes. See EX1006, ¶¶[0190], [0196], [0212]. See Claim 2, supra. 

EX1009, ¶274. 

3. Claim 4: “A wireless communication network according to 
claim 3, wherein the stations are configured to transmit 
discovery messages before switching to the associated state, 
said transmissions comprising at least the discovery 
messages.” 

Yoon and Andric disclose/suggest Claim 4. See Claim 3, supra. Yoon 

discloses stations configured to transmit discovery messages (i.e., wake-up 

messages, LNI messages, and/or responses to LNI messages as JOIN_REQUEST 

messages) before switching to the associated state (i.e., while in the “isolated” state). 

EX1009, ¶¶275-276. Yoon and Andric disclose that the transmissions received by 

the dual function stations (i.e., upstream nodes) (“said transmissions”, see Claim 3, 

supra) include at least a node address of the “isolated” node included in the 

JOIN_REQUEST message. Yoon discloses that nodes in the “isolated” state 

transmit JOIN_REQUEST messages including node address information to 

upstream nodes before the “isolated” node is switched to the “associated” state and 
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before any routes are established for the downstream node. EX1005, ¶¶[0036], 

[0062], [0065]. See id., ¶[0038]. EX1009, ¶277. 

The ’717 Patent discloses the purpose of the “discovery stage” (i.e., discovery 

messaging) is to enable stations “first to discover addresses of available other 

stations to which association requests can be sent, or stations that may send 

association requests before a route is established.” EX1001, 4:4-7. The ’717 Patent 

also states that “[t]he discovery stage and the association stage may overlap” and in 

fact indicates that discovery messages “can double as association requests 54a.” Id., 

6:51-52, 14:17-21. See also id., 6:56-59, 7:5-11, 7:52-60, 14:1-3, Fig. 3. EX1009, 

¶¶278-279. 

Yoon’s network uses wake-up messages and LNI messages in a discovery 

process for downstream nodes. EX1005, ¶¶[0010], [0038]. The wake-up signal is 

transmitted to change downstream nodes from the “sleep” state to the “isolated” state 

so the “isolated” nodes can receive LNI messages. Id. See id., ¶[0028] (“Two wake-

up sequences are available (C2-initiated and sensor-initiated).”). Once an LNI 

message is received by a downstream node to discover “isolated” nodes, the 

“isolated” nodes can transmit JOIN_REQUESTS in response to completing the 

discovery process. Id. See id., ¶[0010] (“a node may periodically transmit LNI 

messages … so that it may alert other “Isolated” nodes about its existence.”). A 

POSITA would have understood that a discovery process can include initial 
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discovery messages received and discovery messages transmitted in response so the 

network is aware of available nodes. See id., ¶[0036]. Yoon’s downstream nodes 

would have no ability to discover the network and available upstream nodes unless 

those nodes had first received wake-up signals and LNI messages. Id., ¶[0038]. See 

also id., ¶[0066]. EX1009, ¶¶280-281. 

Yoon’s JOIN_REQUEST messages include node address information of the 

“isolated” nodes and enables the “isolated” nodes to discover addresses of available 

upstream nodes to which JOIN_REQUEST messages can be sent. As disclosed in 

the ’717 Patent, Yoon overlaps the discovery stage and the association stage by 

including the node address information in the JOIN_REQUEST messages for 

discovery of available downstream nodes (i.e., “isolated” nodes) by upstream nodes 

receiving the JOIN_REQUEST messages including the node address. See EX1005, 

¶¶[0036], [0065]. A POSITA would have understood that the “information” from 

the JOIN_REQUEST message includes the downstream node address. Id., ¶[0065], 

Fig. 5 (553). Thus, Yoon’s “discovery message” doubles as an “association request” 

as part of the discovery process. See also EX1001, 6:37-42. EX1009, ¶¶282-284. 

Andric discloses that “said transmissions” include at least the discovery 

messages (doubling as JOIN_REQUEST messages, or CONNECTION REQUEST 

messages in Andric). Andric discloses that the dual function stations (i.e., NNs) are 

configured to transmit information (i.e., status information) to the association unit 
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(i.e., C2 node, cluster head) indicating from which of the stations (i.e., MNs) said 

dual function station has received transmissions including at least the discovery 

messages. See Claim 3, supra. Andric’s CONNECTION REQUESTS, like Yoon’s 

JOIN_REQUEST messages, include at least node address information (i.e., a Source 

Device ID) of the transmitting node. EX1006, ¶¶[0151], [0191]. Andric’s 

CONNECTION REQUESTS are also transmitted as responses in a discovery 

process (i.e., via HELLO messages). Id., ¶[0087]. Andric’s HELLO messages are 

similar to Yoon’s LNI messages. See id., ¶¶[0087]-[0091]. See EX1005, [0038]-

[0057]. EX1009, ¶¶285-286. 

A POSITA would have understood that Yoon’s JOIN_REQUEST messages 

and Andric’s CONNECTION REQUESTS constitute discovery messages in 

response to wake-up/LNI messages in a discovery process to allow the network to 

discover available “not-associated” downstream nodes. EX1009, ¶287. 

4. Claim 5: “A wireless communication network according to 
claim 2, wherein the dual function station comprises a first 
and second unit, each with at least a respective antenna, 
coupled via a mechanically flexible connection, the first unit 
being configured to transmit first ones of the association 
request messages and to receive first ones of the association 
grants, the second unit being configured to receive second 
ones of the association request messages and to the transmit 
second ones of the association grants in response to the first 
ones of the association request messages.” 

Yoon and Andric disclose/suggest Claim 5. Yoon discloses/suggests a dual 

function station including a first unit (i.e., locally attached sensor, P node) and a 
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second unit (i.e., R node) each with a respective antenna and coupled via a flexible 

connection (i.e., RS-232 link). See Claim 2, supra. EX1009, ¶¶288-289. Yoon’s “R 

node 200(i) may use locally attached sensors to further enhance the information that 

was received. Such a P node will be connected to an R node radio via an RS-232 

link.” EX1005, ¶[0025]. Yoon discloses that its R nodes can include locally attached 

sensors, thus being a dual function station. See also id., Fig. 1. See Claim 2, supra. 

EX1009, ¶¶290-291. 

The ’717 Patent indicates that “use of a flexible connection has the advantage 

that the different units may be located ‘around a corner’ from each other, so that one 

unit has contact with a space to which the other has no contact.” EX1001, 13:58-61. 

Yoon discloses that “a P node will be connected to an R node radio via an RS-232 

link.” EX1005, ¶[0025]. A POSITA would have understood that P nodes and R 

nodes “connected” via an RS-232 link are connected by a physical cable using the 

RS-232 communication standard. It would have been obvious to a POSITA that 

Yoon’s locally attached P nodes are connected to R nodes with a mechanically 

flexible connection (e.g., a cable) that uses the RS-232 communication standard. 

Yoon’s RS-232 link, including a flexible cable, would permit an R node to be located 

“around a corner” from a locally attached P node. EX1009, ¶¶292-294. 

Yoon discloses that the first unit (i.e., P node) and the second unit (i.e., R 

node) each include a respective antenna. Figure 2 of Yoon expressly discloses that 
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its stations include an antenna (i.e., at radio transceiver 240). See EX1005, ¶¶[0029]-

[0030], Fig. 2. Each of the P nodes and R nodes are wireless radios, and a POSITA 

would have understood that Yoon’s wireless radios each include an antenna for 

wireless communication. See EX1005, ¶[0024]. See also id., ¶[0036]. EX1009, 

¶¶295-297. 

Yoon’s P nodes are configured to transmit first ones of JOIN_REQUEST 

messages and to receive first ones of JOIN_ACK messages. EX1005, ¶¶[0038], 

[0059]-[0064]. Yoon’s R nodes are configured to receive second ones of 

JOIN_REQUEST messages (e.g., from a downstream P node or R node) and are 

configured to transmit second ones of JOIN_ACK messages in response to the first 

ones of JOIN_REQUEST messages. Id. EX1009, ¶¶298-299. 

5. Claim 12: “A station according to claim 11, wherein the 
processor circuit is configured, when switched to the 
associated state, to cause the transmitter arrangement to 
transmit a secondary association request message to the 
association unit, and to cause the transmitter arrangement to 
transmit the association grants only after receiving a 
secondary association grant in response to said secondary 
association request message.” 

 Yoon and Andric disclose/suggest Claim 12. See Claim 11, §VII.A.6., supra. 

See Claim 2, supra. EX1009, ¶300. 
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6. Claim 13: “A station according to claim 11, wherein the 
processor circuit is configured to send information to the 
association unit indicating from which one of the stations said 
dual function station has received messages prior to receiving 
the secondary association grant.” 

Yoon and Andric disclose/suggest Claim 13. See Claim 11, §VII.A.6., supra. 

See Claim 3, supra. EX1009, ¶301. 

7. Claim 15 (Preamble) : “A method according to claim 14, 
wherein the intermediate station is a dual function station, 
the method comprising” 

Yoon discloses/suggests the Preamble. See Claim 14, §VII.A.7., supra. Yoon 

discloses a dual function station. See Claim 2, supra. EX1009, ¶302. 

a. [15.1]: “transmitting a secondary association request 
message from the dual function station when the dual 
function is in the associated state;” 

Yoon and Andric disclose/suggest Element [15.1]. See Claim 2, supra. 

EX1009, ¶303. 

b. [15.2]: “transmitting a secondary association grant 
originating from the association unit in response to the 
secondary association request message;” 

Yoon and Andric disclose/suggest Element [15.2]. See Claim 2, supra. 

EX1009, ¶304. 

c. [15.3]: “enabling the dual function station to transmit the 
association grants only upon receiving the secondary 
association grant.” 

Yoon and Andric disclose/suggest Element [15.2]. See Claim 2, supra. 

EX1009, ¶305. 
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8. Claim 16 (Preamble): “A method according to claim 15, 
comprising” 

Yoon and Andric disclose/suggest the Preamble. See Claim 15, supra. 

EX1009, ¶306. 

a. [16.1]: “transmitting information from the intermediate 
station to the association unit about from which one of the 
stations the intermediated station has received 
transmissions;” 

Yoon and Andric disclose/suggest Element [16.1]. See Claim 3, supra. 

EX1009, ¶307. 

b. [16.2]: “selecting, in the association unit, whether to grant 
the secondary association request dependent on said 
information.” 

Yoon and Andric disclose/suggest Element [16.2]. See Claim 3, supra. 

EX1009, ¶308. 

9. Claim 17: “A method according to claim 16, further 
comprising transmitting discovery messages from the 
stations before switching to the associated state, said 
transmissions comprising the discovery messages.” 

Yoon and Andric disclose/suggest Claim 17. See Claim 4, supra. See Claim 

16, supra. EX1009, ¶309. 

10. Claim 18 (Preamble): “A method according to claim 15, 
further comprising the steps of:” 

Yoon and Andric disclose/suggest the Preamble. See Claim 15, supra. 

EX1009, ¶310. 
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a. [18.1]: “transmitting discovery advertisement messages 
from at least part of the stations, including an 
identification of the station that has transmitted the 
discovery advertisement message;” 

Yoon and Andric disclose/suggest Element [18.1]. See Claims 7 and 8, 

§§VII.A.2.-VII.A.3., supra. EX1009, ¶311. 

b. [18.2]: “addressing the association request messages using 
identifications from the discovery advertisement 
messages.” 

Yoon and Andric disclose/suggest Element [18.2]. See Claims 7 and 8, 

§§VII.A.2.-VII.A.3., supra. EX1009, ¶312. 

11. Claim 19 (Preamble): “A method according to claim 18, 
further comprising the steps of:” 

Yoon and Andric disclose/suggest the Preamble. See Claim 18, supra. 

EX1009, ¶313. 

a. [19.1]: “including an indication in the discovery 
advertisement messages, whether the station that 
transmits the discovery advertisement message is enabled 
to transmit association grants,” 

Yoon and Andric disclose/suggest Element [19.1]. See Claim 8, §VII.A.3., 

supra. EX1009, ¶314. 

b. [19.2]: “transmitting association requests addressed to 
stations only if the addressed station has indicated that it 
is enabled to transmit association grants.” 

Yoon and Andric disclose/suggest Element [19.2]. See Claim 8, §VII.A.3., 

supra. EX1009, ¶315. 
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C. Claims 6 and 20 are Rendered Obvious Over Yoon (EX1005) in view 
of Andric (EX1006) and Budampati (EX1007) (Ground 3) 

1. Claim 6: “A wireless communication network according to 
claim 2, wherein the dual function station is configured to 
operate using respective, mutually distinct first and second 
frequency channels, using the first frequency channel for 
transmitting association request messages and receiving 
association grants, and using the second frequency channel 
for receiving association request messages and transmitting 
association grants.” 

Yoon, Andric, and Budampati disclose/suggest Claim 6. Yoon discloses a 

dual function station configured to operate using respective, mutually distinct first 

and second frequency channels. See Claim 2, Claim 5, §§VII.B.1., VII.B.4., supra. 

EX1009, ¶¶316-317. 

Yoon’s “UGS network 10 uses two distinct channels: (1) a wake-up channel, 

and (2) a normal communication channel.” EX1005, ¶[0036]. Yoon does not 

expressly disclose using the first frequency channel for transmitting association 

request messages and receiving association grants, and using the second frequency 

channel for receiving association request messages and transmitting association 

grants. Budampati discloses nodes operating using mutually distinct frequency 

channels, using a first frequency channel for transmitting association request 

messages, and receiving association grants and using a second frequency channel 

for receiving association request messages and transmitting association grants. 

EX1009, ¶¶318-320. Budampati’s network includes leaf nodes that can perform first 
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and second transmissions. “The first transmission may be performed on a first 

communication channel and the second transmission may [be] performed on a 

second channel.” EX1007, ¶[0057]. See id., ¶¶[0057]-[0062]. EX1009, ¶321. 

It would have been obvious to implement Budampati’s separate channel 

transmissions with Yoon’s distinct channels in order to limit interference of Yoon’s 

JOIN_REQUEST messages and JOIN_ACK messages being transmitted (e.g., 

simultaneously between various devices) throughout Yoon’s network. A POSITA 

would have understood that reducing messaging interference is an advantage for any 

wireless network, and that transmission of JOIN_REQUEST messages and 

JOIN_ACK messages on separate, distinct channels for Yoon’s “normal 

communication channel” would reduce interference within the network further 

improving battery life of networked nodes. See EX1005, ¶[0036]. EX1009, ¶322. 

A POSITA would have been motivated to combine Budampati’s separate 

channel transmissions with Yoon’s nodes to allow for simultaneous transmission of 

JOIN_REQUEST and JOIN_ACK messages for low-power (e.g., energy 

constrained) devices, where interference could have drained battery power. EX1007, 

¶¶[0018], [0068]. See EX1005, ¶¶[0004]-[0008], [0036]. A POSITA would have had 

a reasonable expectation of success given that Yoon already provides for separate, 

distinct channels for other message types (e.g., synchronization). EX1005, ¶¶[0036], 

[0038]. Separating Yoon’s “normal communication” channel into multiple separate 
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channels to transmit JOIN_REQUEST messages and JOIN_ACK messages on 

different channels would have been a trivial implementation of known techniques of 

communication channel/bandwidth management to improve communication, reduce 

interference between Yoon’s nodes, and improve signaling within the overall 

network transmissions. A POSITA would have understood that separating Yoon’s 

“normal communication” channel into distinct channels for transmission of 

JOIN_REQUEST messages and receiving JON_ACK messages (e.g., from a 

downstream node reference) would have been a simple implementation of full-

duplex communication, as is well known in the wireless communication arts. 

EX1009, ¶¶323-325. 

2. Claim 20: “A method according to claim 15, further 
comprising switching the intermediate station to operate at a 
first and second, mutually different transmission frequency 
after switching to the associated state, for directly or 
indirectly communicating with the association unit and for 
communicating with its associated stations respectively.” 

Yoon, Andric, and Budampati disclose/suggest Claim 20. See Claim 15, 

§VII.B.7., supra. See Claim 6, supra. EX1009, ¶326. 

 OTHER CONSIDERATIONS 

 Secondary Considerations 

Petitioner is not aware of any secondary considerations evidence bearing any 

nexus to the purported claimed invention. Any purported evidence of secondary 

considerations that Patent Owner may present in this proceeding would be 
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insufficient to overcome the strong evidence of obviousness of the Challenged 

Claims. EX1009, ¶¶327-329. 

 CONCLUSION 

Petitioner has shown a reasonable likelihood of success. Therefore, this 

Petition should be granted and the Board should institute trial. 

 Respectfully submitted,  

Date: February 20, 2026  /Patrick C. Keane/     
Patrick C. Keane, Esq.  
Registration No. 32,858 
BUCHANAN INGERSOLL & ROONEY PC 
1737 King Street, Suite 500 
Alexandria, Virginia 22314 
Direct Telephone (703) 838-6522 
Main Facsimile (703) 836-2021 
patrick.keane@bipc.com 
Counsel for Petitioner 
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APPENDIX A - LIST OF EXHIBITS 
 

Exhibit No. Description 

1001 U.S. Patent No. 8,144,717, issued March 27, 2012 

1002 File History of U.S. Patent Application No. 12/159,753 

1003 PCT Publication No. WO 2007/078193, published on July 12, 
2007 

1004 EP 05078044.4, filed on December 30, 2005 

1005 U.S. Patent Application Publication No. 2006/0215588, 
published on September 28, 2006 to Chang-June C.J. Yoon 
(“Yoon”) 

1006 U.S. Patent Application Publication No. 2004/0018839, 
published on January 29, 2004 to O. Andric et al. (“Andric”) 

1007 U.S. Patent Application Publication No. 2006/0274671, 
published on December 7, 2006 to R. Budampati et al. 
(“Budampati”) 

1008 U.S. Patent No. 7,729,285, issued June 1, 2010 to Chang-June 
C.J. Yoon (“Yoon ’285”) 

1009 Declaration of David Williams 

1010 Curriculum Vitae of David Williams 

1011 Not assigned 

1012 Complaint filed September 24, 2025 in Google LLC v. K.Mizra 
LLC, Civ. Action No. 3:25-cv-08107 (N.D. Cal.) 

1013  Complaint filed February 10, 2026 in K.Mizra LLC v. 
Amazon.com, Inc. et al, Civ. Action No. 1:26-cv-00316 (W.D. 
Tex.) 
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