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Exhibit 3 – U.S. Patent No. 7,894,385 (Cisco Wireless Mesh Networks with Catalyst and Aironet Access Points) 

Cisco Systems, Inc. (“Cisco”) has and continues to make, use, sell, offer for sale, and/or import the Cisco Wireless Mesh Network including 

but not limited to Cisco’s Catalyst and Aironet Access Points, with related controllers and software (the “Cisco Accused Products,” see Exhibit 11), 

and has infringed and infringes at least Claims 1-3 (the “Asserted Claims”) of U.S. Patent No. 7,894,385 (the “’385 Patent”).1   

Cisco has and continues to infringe (literally and/or under the doctrine of equivalents), directly and/or through subsidiaries, agents, 

representatives, or intermediaries, one or more claims of the ’385 Patent by making, using, testing, supplying, causing to be supplied, importing, 

selling, and/or offering for sale in the United States the Cisco Accused Products.   

Cisco directly infringes and has infringed under 35 U.S.C. § 271(a) by making, using, selling, offering for sale and importing the Cisco 

Accused Products. Cisco further directly infringes and has infringed by testing, setting up, and using Cisco Wireless Mesh Networks on Cisco’s 

campuses and locations throughout the United States,2 and/or assisting customers in setting up and servicing their Cisco Wireless Mesh Networks. 

On information and belief, Cisco has partnered with several customers to set up an infringing Cisco Wireless Mesh Network in the United States. 

Cisco indirectly infringes and has infringed under 35 U.S.C. § 271(b) by providing specific guidance and instructions to its customers and end 

users on how to infringe the ’385 Patent and make and use the infringing Cisco Wireless Mesh Network. Specifically, Cisco’s Wireless Mesh Access 

Points, Design and Deployment Guides, Technical Assistance Center, Cisco Tech Talks, technical support, Cisco Community, presentations, and 

technical documentation on Cisco’s website identified in the chart infra provide design and deployment guidelines for the deployment of, e.g., secure 

enterprise, campus, and metropolitan Wi-Fi networks within the Cisco Wireless Mesh Network solutions. These guides and instructions specifically 

teach and describe each and every claim element of Claims 1-3 as demonstrated infra, including the necessary components to make and use the 

infringing Cisco Wireless Mesh Network, and the infringing configuration and operation of the controller, access points, and software that comprise 

the infringing Cisco Wireless Mesh Network. These guides and instructions were published and distributed by Cisco for its customers for the sole 

purpose to instruct and encourage its customers to purchase the Cisco components to make and use the infringing Cisco Wireless Mesh Network (and 

directly infringe literally and/or under the doctrine of equivalents). Cisco has had knowledge of the ’385 Patent since 2009 when Cisco executives 

1 The identified Accused Products also include Cisco’s products, services, and systems that are considered sold or related to the infringement in the 
United States and subject to a reasonable royalty according to the Federal Circuit’s decisions in Carnegie Mellon Univ. v. Marvell Tech. Group. Ltd., 
807 F.3d 1283 (Fed. Cir. 2015), Cal. Inst. of Tech. v. Broadcom Ltd., 25 F.4th 976 (Fed. Cir. 2022), and Brumfield v. IBG LLC, 97 F.4th 854 (Fed. 
Cir. 2024). 
2 See, e.g., https://www.cisco.com/c/dam/en_us/about/ciscoitatwork/downloads/ciscoitatwork/pdf/Richardson_Topology.pdf.  
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met with MeshDynamics to discuss partnering opportunities and the application that would result in the ’385 Patent. MeshDynamics further put 

Cisco on actual notice of its infringement by its making, using, selling, offering for sale and importing the Cisco Accused Products that comprise the 

Cisco Wireless Mesh Networks in 2022. Cisco has knowingly and intentionally induced its customers to infringe the ’385 Patent, or in the alternative 

was willfully blind to the ’385 Patent and the infringement, following the MeshDynamics meeting in 2009. 

Cisco further indirectly infringes and has infringed under 35 U.S.C. § 271(c) by supplying the components used in the infringing Cisco 

Wireless Mesh Network, with knowledge of its infringing use (as discussed supra) and without substantial non-infringing uses. Further, the Cisco 

Accused Products were designed specifically to be used in a manner that infringes the ’385 Patent. Cisco Accused Products come enabled as a mesh 

access points and automatically connect to the controller to establish an infringing wireless mesh network. Certain Cisco access points and 

proprietary software are particularly suited for Cisco’s Wireless Mesh Network, and Cisco provides specific instructions and guides on how to make 

and use the Cisco Wireless Mesh Network using the Cisco Accused Products. As a result of Cisco’s selling and/or offering for sale of the Cisco 

Accused Products to other entities, the other entities use these products for their intended purpose and according to their instructions with the result 

that such entities directly infringe the ’385 Patent, literally or under the doctrine of equivalents, for the reasons stated infra. Cisco’s Accused Products 

are specially made and adapted for this use in an infringing manner, are not staple articles of commerce, and do not have substantial non-infringing 

uses. 

MeshDynamics asserts that the Cisco Accused Products literally infringed and continue to infringe the Asserted Claims of the ’385 Patent. 

With respect to any claim limitation that may be found not to be literally infringed, MeshDynamics contends in the alternative that Cisco Accused 

Products infringed such claim limitations under the doctrine of equivalents and that any claim element not found to be literally met is equivalently 

met because any difference between the claim limitation and Cisco Accused Products is not a substantial difference. Accordingly, MeshDynamics 

contends that if any Cisco Accused Products is found not to have infringed any Asserted Claims literally it is nevertheless embodied by Cisco 

Accused Products under an operative doctrine of equivalents test (e.g., function-way-result or insubstantial difference).   

The below chart presents MeshDynamics’s preliminary infringement analysis of Cisco Accused Products based solely on public information. 

MeshDynamics has not received any discovery from Cisco, including any confidential information or source code demonstrating the operation and 

structure of the Cisco Accused Products. All information contained in this disclosure is the result of publicly available information regarding the 

Cisco Accused Products. Based on these circumstances, MeshDynamics presents these infringement allegations reflecting its analysis of the facts 
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presently known to it. To the best of MeshDynamics’s knowledge, information, and belief, formed after an inquiry that is reasonable under the 

circumstances, the information contained in this disclosure is correct.  

Certain information about Cisco Accused Products is not available without discovery, such as proprietary source code, documents, and 

deposition testimony, from Cisco. Accordingly, MeshDynamics reserves the right to supplement and/or amend this infringement contention claim 

chart as new information becomes available and as MeshDynamics has the opportunity to review Cisco document productions, including information 

related to the implementation of Cisco Accused Products, relationships with other parties who participated or contributed to the operation of Cisco 

Accused Products, and/or elements of Cisco Accused Products that cannot be fully examined based solely on publicly available information. 

Infringement investigations are ongoing, and MeshDynamics anticipates that additional facts and relevant documents will be uncovered and disclosed 

that create cause for supplementation and/or amendment. 

Claim 1 Cisco’s  Wireless Mesh Network with Ultra Reliable Wireless Backhaul 

1.pre. A method of 
operating a mesh network 
having a plurality of 
mesh nodes, comprising: 
 

Cisco’s Wireless Mesh Network with Ultra Reliable Wireless Backhaul (“URWB”) comprises a method of operating a 
mesh network having a plurality of mesh nodes (e.g., Cisco Catalyst Heavy Duty Access Points and Industrial Wireless 
Access Points). 
 
Cisco’s Wireless Mesh Network supports mobile access points and routers. Cisco offers access points designed for 
mobile use cases. These access points (“APs”) can be used in various settings, including vehicles like trains, buses, or 
emergency response vehicles. Cisco’s Ultra Reliable Wireless Backhaul (“URWB”) works with both fixed infrastructure 
and mobile assets, e.g., moving vehicles. URWB can be implemented in a mesh topology, where each vehicle equipped 
with a URWB device acts as a node in the network. The vehicle can be equipped with Catalyst access points, including 
the Cisco Catalyst Heavy Duty and Industrial Wireless products. 
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Source:  https://www.cisco.com/c/en/us/products/collateral/wireless/ultra-reliable-wireless-backhaul/ultra-wireless-
backhaul-so.html  
 
URWB allows multiple Catalyst APs to wirelessly connect and form a mesh network. One AP is designated as the root 
or parent (connected to the wired LAN), and others become mobile mesh nodes (connected wirelessly). 
 

 

 
 
Source: https://www.cisco.com/c/en/us/products/collateral/wireless/arch-end-to-end-low-latency-wireless-networks.html 
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Source:  https://www.youtube.com/watch?v=g9iJUmjy9Ug&list=PLinuRwpnsHacte6oSjeABKeotKLfPzNBN&t=86s  
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Source: https://www.cisco.com/c/en/us/products/collateral/wireless/ultra-reliable-wireless-backhaul/elevating-wifi-
intelligent-reliable-seamless-connectivity-so.html  

1.a. for at least one mesh 
node of the mesh 
network, scanning a 
Radio Frequency (RF) 
environment using a 
dedicated scanning radio 
to determine a new 
potential parent mesh 
node for connecting with 
said at least one mesh 
node; 

Cisco’s Wireless Mesh Network with Ultra Reliable Wireless Backhaul (“URWB”) comprises a method of operating a 
mesh network having a plurality of mesh nodes (e.g., Cisco Catalyst Heavy Duty and Industrial Wireless Access Points) 
for at least one mesh node of the mesh network, scanning a Radio Frequency (RF) environment using a dedicated 
scanning radio to determine a new potential parent mesh node for connecting with said at least one mesh node. 
 
In URWB-enabled access points, such as the multi-radio IW9167E, there is a dedicated radio that can be used for 
scanning and monitoring the environment. Cisco’s access point radio(s) can be a “dedicated” when being used for the 
purpose of scanning. This scanning radio can search for root or parent mesh nodes and optimize mesh path selection 
without disrupting client or backhaul traffic. URWB must know the boundary of a root or parent access point that it is 
currently connected to, and that the direction of a moving AP is soon going to lose that connection. This radio can scan 
ahead for alternative parent mesh points without dropping the current link. 
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Source:  https://www.cisco.com/c/en/us/products/collateral/wireless/ultra-reliable-wireless-backhaul/ultra-wireless-
backhaul-so.html  
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Source:  https://www.cisco.com/c/en/us/td/docs/wireless/outdoor_industrial/iw9167/software/configuration/m-cisco-
catalyst-iw9167e-iw9165e-and-iw9165dh-heavy-duty-access-point-cisco-ultra-reliable-wireless-backhaul-software-
configuration-guide/m_auto-or-frequency-scan.html 
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Source: https://www.cisco.com/c/en/us/products/collateral/wireless/catalyst-iw9167-series/cat-iw9167e-heavy-duty-ap-
ds.html 
 
The GNSS/BLE scanning radio helps to determine a new potential parent mesh node for connecting by enabling all 
mesh nodes to share a precise clock, allowing coordinated time-slot communication, and improves how APs connect and 
operate in mesh. This radio enables precise AP location and time sync for Time Division Multiple Access (“TDMA”) for 
URWB and helps mesh APs coordinate in time and space, which is critical for scheduling and optimizing the mesh. 
 

 
 
Source: https://www.ciscolive.com/c/dam/r/ciscolive/global-event/docs/2022/pdf/BRKEWN-2832.pdf  

If this claim element is not literally infringed, it is infringed under the doctrine of equivalents. Cisco’s Catalyst Heavy 
Duty and Industrial Wireless Access Points perform the same function of determining a new potential parent or root 
mesh node for connecting with said at least one mesh node in the same way by using radios to regularly scan for and 
track potential new parents or roots in an RF environment and achieves the same result by determining the best parent or 
root mesh node for optimal network performance and to maintain connectivity while in motion. Moreover, any 
differences between the functionality of the Cisco Accused Products and the claimed element are insignificant or 
insubstantial because Cisco’s URWB networks deploy multiple dual-radio (or tri-radio) mesh access points to find the 
best path through the network for data traffic and to maintain connectivity when in motion by scanning for new parents. 
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A person skilled in the relevant art would consider any difference between the claimed invention and the Cisco Accused 
Products to be minor and insubstantial. 

MeshDynamics asserts that this claim element is a software limitation. Pursuant to P.R. 3-1(g) and Judge Schroeder’s 
standard discovery order, MeshDynamics will identify what Cisco source code satisfies this limitation 30 days after 
Cisco’s complete production of source code or at such other time as the parties may agree to. 

1.b. wherein said at least 
one mesh node includes, 
in addition to said 
scanning radio, at least 
two relay radios in each 
mesh element and 
wherein said scanning 
radio and said at least 
two relay radios operate 
on different non-
interfering channels; 

Cisco’s Wireless Mesh Network with Ultra Reliable Wireless Backhaul (“URWB”) comprises a method of operating a 
mesh network having a plurality of mesh nodes (e.g., Cisco Catalyst Heavy Duty and Industrial Wireless Access Points) 
wherein said at least one mesh node includes, in addition to said scanning radio, at least two relay nodes in each mesh 
element and wherein said scanning radio and said at least two relay nodes operate on different non-interfering channels. 
 
URWB also uses dual backhaul radios operating on different non-interfering channels (typically 5 GHz or 4.9 GHz 
bands) from the scanning radio(s), with MIMO (multiple-input, multiple-output) antennas. There is also a 2.4 GHz radio. 
Each of the 2.4GHz and 5GHz (or 6GHz) bands have several different non-interfering channels for radio operation. For 
instance, channels 1, 6 and 11 on the 2.4 GHz band do not interfere. There are 24 non-overlapping channels for 5-GHz, 
offering more flexibility and less congestion. The APs use at least the 2.4 GHz, 5 GHz, and/or 6 GHz bands to provide 
comprehensive monitoring and use of the wireless spectrum for various purposes, at different channels. 
  

 
 



 
 

11 
 

 
 
Source: https://www.cisco.com/c/en/us/products/collateral/wireless/ultra-reliable-wireless-backhaul/ultra-wireless-
backhaul-so.html 
 

 
 
Source: https://www.cisco.com/c/en/us/td/docs/wireless/outdoor_industrial/iw9167/software/configuration/m-cisco-
catalyst-iw9167e-iw9165e-and-iw9165dh-heavy-duty-access-point-cisco-ultra-reliable-wireless-backhaul-software-
configuration-guide/chapter-1.html  

If this claim element is not literally infringed, it is infringed under the doctrine of equivalents. Cisco’s Catalyst Heavy 
Duty and Industrial Wireless Access Points perform the same function of determining a new potential parent mesh node 
for connecting with at least one mesh node in the same way by using radios to regularly scan for and track potential new 
parents in an RF environment, with radios operating at different frequencies and channels, and achieves the same result 
by determining the best parent mesh node for optimal network performance and to maintain connectivity when in motion 
by scanning for new parents, while maintaining a separate backhaul. Moreover, any differences between the 
functionality of the Cisco Accused Products and the claimed element are insignificant or insubstantial because Cisco’s 
mesh networks using URWB deploy multiple dual-radio (or tri-radio) mesh access points to find the best path through 
the network for data traffic by scanning for new parents to maintain connectivity and while maintaining a separate 
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backhaul. A person skilled in the relevant art would consider any difference between the claimed invention and the 
Cisco Accused Products to be minor and insubstantial. 

MeshDynamics asserts that this claim element is a software limitation. Pursuant to P.R. 3-1(g) and Judge Schroeder’s 
standard discovery order, MeshDynamics will identify what Cisco source code satisfies this limitation 30 days after 
Cisco’s complete production of source code or at such other time as the parties may agree to. 

1.c. wherein said at least 
one mesh node is moving 
sufficiently rapidly that it 
may lose connectivity 
with its current parent 
mesh node, and wherein 
said dedicated scanning 
radio is utilized for 
discovery of potential 
new parent nodes and 
sampling of discovered 
potential new parent 
nodes is performed by an 
uplink relay radio of said 
at least one mesh node; 

Cisco’s Wireless Mesh Network comprises a mesh network having a plurality of mesh nodes (e.g., Cisco Catalyst Heavy 
Duty and Industrial Wireless Access Points) wherein said at least one mesh node is moving sufficiently rapidly that it 
may lose connectivity with its current mesh node, and wherein said dedicated scanning radio is utilized for discovery of 
potential new parent and sampling of discovered potential new parent nodes is performed by an uplink relay radio of 
said at least one mesh node. 
 
Cisco’s Wireless Mesh Network supports mobile access points and routers. Cisco offers access points designed for 
mobile use cases. These APs can be used in various settings, including vehicles like trains, buses, or emergency response 
vehicles. Cisco’s Ultra Reliable Wireless Backhaul (“URWB”) works with both fixed infrastructure and mobile assets, 
e.g. moving vehicles. URWB can be implemented in a mesh topology, where each vehicle equipped with a URWB 
device acts as a node in the network (“at least one mesh node is moving sufficiently rapidly”). The vehicle can be 
equipped with Catalyst access points, including the Cisco Catalyst Heavy Duty and Industrial Wireless products. 
 

 
 
Source:  https://www.cisco.com/c/en/us/products/collateral/wireless/ultra-reliable-wireless-backhaul/ultra-wireless-
backhaul-so.html  
 
As discussed supra claim element 1.a, Cisco Catalyst Heavy Duty Access Points and Industrial Wireless Access Points 
comprise a “scanning radio is utilized for discovery of potential new parent nodes” and to monitor the environment. 
 
URWB delivers a “make-before-break” handover, enabling moving vehicles to negotiate and establish a reliable parent 
connection (“sampling” using its uplink radio) with the next access point along their path before losing connectivity to 
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the current one. The availability of at least one AP is ensured (“sampling”) before a handoff is made using an uplink 
radio. See also infra claim 1.d. 
 

 
 
Source:  https://www.cisco.com/c/en/us/products/collateral/wireless/arch-end-to-end-low-latency-wireless-
networks.html; see also https://www.cisco.com/c/dam/en/us/td/docs/wireless/ultra-reliable-wireless-backhaul/device-
software/cisco-urwb-fluidity-specs-usermanual.pdf  

If this claim element is not literally infringed, it is infringed under the doctrine of equivalents. Cisco’s Catalyst Heavy 
Duty and Industrial Wireless Access Points perform the same function of determining a new potential parent mesh node 
for connecting with at least one mesh node in the same way by using radios to regularly scan for and track potential new 
parents in an RF environment, with radios operating at different frequencies and channels, and achieves the same result 
by determining the best parent mesh node for optimal network performance and to maintain connectivity when in motion 
by scanning for new parents, while maintaining a separate backhaul. Moreover, any differences between the 
functionality of the Cisco Accused Products and the claimed element are insignificant or insubstantial because Cisco’s 
mesh networks using URWB deploy multiple dual-radio (or tri-radio) mesh access points to find the best path through 
the network for data traffic by scanning for new parents to maintain connectivity when in motion and while maintaining 
a separate backhaul. A person skilled in the relevant art would consider any difference between the claimed invention 
and the Cisco Accused Products to be minor and insubstantial. 
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MeshDynamics asserts that this claim element is a software limitation. Pursuant to P.R. 3-1(g) and Judge Schroeder’s 
standard discovery order, MeshDynamics will identify what Cisco source code satisfies this limitation 30 days after 
Cisco’s complete production of source code or at such other time as the parties may agree to. 

1.d. wherein while said at 
least one mesh node 
samples potential new 
parent nodes, packets to 
be sent to said at least 
one mesh node from its 
current parent node are 
buffered by the current 
parent node, and packets 
to be sent from said at 
least one mesh node to its 
current parent are 
buffered by said at least 
one mesh node; and 

Cisco’s Wireless Mesh Network comprises a mesh network having a plurality of mesh nodes (e.g., Cisco Catalyst Heavy 
Duty and Industrial Wireless Access Points) wherein while said at least one mesh node samples potential new parent 
nodes, packets to be sent to said at least one mesh node from its current parent node are buffered by the current parent 
node, and packets to be sent from said at least one mesh node to its current parent are buffered by said at least one mesh 
node. 
 
URWB delivers a “make-before-break” handover, enabling moving vehicles to negotiate and establish a reliable 
connection (“sampling”) with the next access point along their path before losing connectivity to the current one.  
When the mesh node uplink is negotiating, on information and belief, the parent node or current node holds the packets 
(“buffered”) so no packets are lost during the handoff. As discussed infra claim 1.e, receiving and transmission times are 
coordinated and on information and belief, packets are buffered at the APs during times not slotted for receiving and 
transmission. 
 

 
 
Source: https://www.cisco.com/c/en/us/products/collateral/wireless/arch-end-to-end-low-latency-wireless-networks.html  
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If this claim element is not literally infringed, it is infringed under the doctrine of equivalents. Cisco’s Catalyst Heavy 
Duty and Industrial Wireless Access Points perform the same function of sampling or negotiating with other nodes to 
determine a new potential parent mesh node for maintaining a network connection in the same way by using radios to 
regularly scan for potential new parents in an RF environment, while maintaining the traffic flow to the old parent before 
transfer to a new potential parent, and achieves the same result of ensuring the seamless transfer of data flow (“make-
before-break” handover) and a good user experience without degrading performance. Moreover, any differences 
between the functionality of the Cisco Accused Products and the claimed element are insignificant or insubstantial 
because Cisco’s mesh networks with URWB must solicit and learn all of the available APs to maintain a connection 
while moving. The “make-before-break” handover, like buffering, ensures that no packets are lost in the transition to a 
new RAP when moving. A person skilled in the relevant art would consider any difference between the claimed 
invention and the Cisco Accused Products to be minor and insubstantial. 
 
MeshDynamics asserts that this claim element is a software limitation. Pursuant to P.R. 3-1(g) and Judge Schroeder’s 
standard discovery order, MeshDynamics will identify what Cisco source code satisfies this limitation 30 days after 
Cisco’s complete production of source code or at such other time as the parties may agree to. 

1.e. wherein sampling 
times are coordinated 
among multiple mesh 
nodes having a common 
current parent node 
whereby the common 
current parent node sends 
tokens to each of its 
children in a round-robin 
manner. 

Cisco’s Wireless Mesh Network comprises a mesh network having a plurality of mesh nodes (e.g., Cisco Catalyst Heavy 
Duty and Industrial Wireless Access Points) wherein sampling times are coordinated among multiple mesh nodes having 
a common current parent node whereby the common current parent node sends tokens to each of its children in a round-
robin manner. 
 
The current parent or fixed root access point (RAP) hosts URWB functions. The RAP contains intelligence to monitor 
moving node signal quality, advertise its availability and quality metrics (e.g., SNR, latency), accept or reject roaming 
requests, and recalculate schedules and time slots dynamically. Mesh links are reserved, scheduled and optimized in real 
time to ensure stability even as one node moves. This is how URWB can deliver zero loss and seamless handoffs 
(“make-before-break” handover) in complex mobile use cases.  
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Source:  https://www.cisco.com/c/en/us/products/collateral/wireless/ultra-reliable-wireless-backhaul/ultra-wireless-
backhaul-so.html 
 
On information and belief, the RAPs utilizing URWB use a Time Division Multiple Access (“TDMA”) or TDMA-like 
mechanism (using a similar Cisco proprietary protocol, such as “Fluidity” or Fluidmax mode, or Cisco’s Multiprotocol 
Label Switching (MPLS) or Multipath Operations (MPO)). TDMA is a wireless scheduling method where the available 
airtime is divided into fixed time slots, and each device is assigned a slot for transmission (“sampling times are 
coordinated among multiple mesh nodes having a common current parent node”). The RAP acts like a TDMA scheduler 
and coordinates a unique time slot for each node for transmitting or receiving. The RAP ensures all nodes are time-
synced (like a clock, “sends tokens to each of its children in a round-robin manner”), so they transmit only in their slots. 
All participating nodes—including mobile and fixed APs—are time-synchronized. This allows both old and new access 
points to coordinate when the mobile node will talk/listen without interference.  
 

 
 
Source: https://www.cisco.com/c/en/us/td/docs/wireless/outdoor_industrial/iw9167/software/configuration/m-cisco-
catalyst-iw9167e-iw9165e-and-iw9165dh-heavy-duty-access-point-cisco-ultra-reliable-wireless-backhaul-software-
configuration-guide/m-configuring-curwb-radio-mode.html; see also https://community.cisco.com/t5/wireless-mobility-
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knowledge-base/time-division-multiple-access-tdma/ta-p/3112403; 
https://www.cisco.com/c/dam/en/us/td/docs/wireless/ultra-reliable-wireless-backhaul/outdoor-devices/cisco-urwb-
fm3200base-usermanual.pdf (referencing Fluidmax TDMA mode) 
 
URWB ensures that a moving vehicle establishes a reliable connection with the next access point before losing 
connectivity to the current one. On information and belief, this transition relies on managing connection handoffs 
efficiently and coordination by the parent node, at least conceptually similar to how TDMA would allocate time slots to 
different users for uninterrupted communication. URWB’s predictable communication, redundant paths and MPO, and 
dedicated time for packet transmission are TDMA-like approaches. 
 

 
 
Source: https://www.cisco.com/c/en/us/products/collateral/wireless/ultra-reliable-wireless-backhaul/ultra-wireless-
backhaul-so.html  
 
Furthermore, URWB discloses this element because Cisco’s URWB has the ability to switch to a plurality of operating 
modes (e.g., fixed and fluidity) that requires the root node to coordinate when nodes should sample the presence of other 
candidate root nodes. For example, on information and belief, the root node would inform (i.e., send a “token”) to a node 
operating in fixed mode to perform sampling at a relatively slow rate and the root node would inform (i.e., send a 
“token”) to a node operating in fluidity mode to sample at a higher rate (because of the higher mobility use case, such as 
a train). This would be done when initially configuring a node for its mode of operation and, on information and belief, 
on an ongoing basis. The root node would send this information to the nodes (fixed and fluidity) separately (i.e., “round-
robin manner”). Also, with TDMA, the specific time slot made available for a particular node to transmit can be 
understood to be a “token,” and the rotating availability of time slots for different nodes would be considered being done 
in a “round-robin manner.” 
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If this claim element is not literally infringed, it is infringed under the doctrine of equivalents. Cisco’s Heavy Duty and 
Industrial Wireless Access Points perform the same function of seamless parent node switching in a mobile mesh 
network in the same way by coordinating transmissions and achieves the same result of ensuring the seamless transfer of 
data flow (“make-before-break” handover) and a good user experience without degrading performance. Moreover, any 
differences between the functionality of the Cisco Accused Products and the claimed element are insignificant or 
insubstantial. URWB time slots or “make-before-break” handover functionally ensure orderly, collision-free and 
uninterrupted communication. The time slot or transition serves the same function of preventing collisions and giving 
each node a clear opportunity and permission to transmit. The time slot or handover is also assigned and centrally 
controlled by the RAP, such that just like a token, only the node whose time slot or transition is active can transmit. A 
person skilled in the relevant art would consider any difference between the claimed invention and the Cisco Accused 
Products to be minor and insubstantial. 
 
MeshDynamics asserts that this claim element is a software limitation. Pursuant to P.R. 3-1(g) and Judge Schroeder’s 
standard discovery order, MeshDynamics will identify what Cisco source code satisfies this limitation 30 days after 
Cisco’s complete production of source code or at such other time as the parties may agree to. 

Claim 2 Cisco’s  Wireless Mesh Network with Ultra Reliable Wireless Backhaul 

2.pre. A mesh network 
comprising: a plurality of 
mesh nodes; 

Cisco’s Wireless Mesh Network with Ultra Reliable Wireless Backhaul (“URWB”) comprises a mesh network having a 
plurality of mesh nodes (e.g., Cisco Catalyst Heavy Duty Access Points and Industrial Wireless Access Points). See 
supra discussion for claim element 1.pre, the contents of which are incorporated herein by reference. 

2.a. wherein at least one 
mesh node of the mesh 
network is configured to 
scan a Radio Frequency 
(RF) environment using a 
dedicated scanning radio 
to determine a new 
potential parent mesh 
node for connecting with 
said at least one mesh 
node; 

See supra discussion for claim element 1.a., the contents of which are incorporated herein by reference. 

2.b. wherein said at least 
one mesh node includes, 
in addition to the 
scanning radio, at least 
two relay radios in each 

See supra discussion for claim element 1.b., the contents of which are incorporated herein by reference. 
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mesh element and 
wherein said scanning 
radio and said at least 
two relay radios operate 
on different non-
interfering channels; 

2.c. wherein while said at 
least one mesh node 
samples potential new 
parent nodes, packets to 
be sent to said at least 
one mesh node from its 
current parent node are 
buffered by the current 
parent node, and packets 
to be sent from said at 
least one mesh node to its 
current parent are 
buffered by said at least 
one mesh node; 

See supra discussion for claim element 1.d., the contents of which are incorporated herein by reference. 

2.d. wherein sampling 
times are coordinated 
among multiple mesh 
nodes having a common 
current parent node 
whereby the common 
current parent node sends 
tokens to each of its 
children in a round-robin 
manner. 

See supra discussion for claim element 1.e., the contents of which are incorporated herein by reference. 

Claim 3 Cisco’s Wireless Mesh Network with Ultra Reliable Wireless Backhaul 

3.pre. A mesh network 
comprising: a plurality of 
mesh nodes; 

Cisco’s Wireless Mesh Network with Ultra Reliable Wireless Backhaul (“URWB”) comprises a mesh network having a 
plurality of mesh nodes (e.g., Cisco Catalyst Heavy Duty Access Points and Industrial Wireless Access Points). See 
supra discussion for claim element 1.pre, the contents of which are incorporated herein by reference. 
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3.a. wherein each node 
within said plurality of 
nodes comprises at least 
three radios further 
including 

Cisco Catalyst Heavy Duty Access Points and Industrial Wireless Access Points in the Cisco Wireless Mesh Network 
with URWB comprise a mesh network wherein each node within said plurality of nodes comprises at least three radios. 
 
As shown above, the Cisco Catalyst Heavy Duty Access Points and Industrial Wireless Access Points are tri-radio, or 
include at least dual radios and a scanning radio. Each of the 2.4GHz and 5GHz (or 6GHz) bands have several different 
non-interfering channels for radio operation. For instance, channels 1, 6 and 11 on the 2.4 GHz band do not interfere. 
There are 24 non-overlapping channels for 5GHz, offering more flexibility and less congestion. The APs use at least the 
2.4 GHz, 5 GHz, and/or 6 GHz bands to provide comprehensive monitoring and use of the wireless spectrum for various 
purposes, at different channels. 
 
See supra discussion for claim elements 1.a and 1.b., the contents of which are incorporated herein by reference. 

If this claim element is not literally infringed, it is infringed under the doctrine of equivalents. Cisco’s Catalyst Heavy 
Duty Access Points and Industrial Wireless Access Points perform the same function of determining a new potential 
parent mesh node for connecting with at least one mesh node in the same way by using radios to regularly scan for and 
track potential new parents in an RF environment, with radios operating at different frequencies and channels, and 
achieves the same result by determining the best parent mesh node for optimal network performance. Moreover, any 
differences between the functionality of the Cisco Accused Products and the claimed element are insignificant or 
insubstantial because Cisco’s mesh networks deploy multiple dual-radio (or tri-radio) mesh access points to find the best 
path through the network for data traffic by scanning for new parents. A person skilled in the relevant art would consider 
any difference between the claimed invention and the Cisco Accused Products to be minor and insubstantial. 

MeshDynamics asserts that this claim element is a software limitation. Pursuant to P.R. 3-1(g) and Judge Schroeder’s 
standard discovery order, MeshDynamics will identify what Cisco source code satisfies this limitation 30 days after 
Cisco’s complete production of source code or at such other time as the parties may agree to. 

3.b. a first relay radio 
operating on a first RF 
channel at a first point in 
time and dedicated to 
uplink connections to a 
single current parent 
node; 
 
a second relay radio 
operating on a second RF 
channel at a first point in 

Cisco Catalyst Heavy Duty Access Points and Industrial Wireless Access Points in the Cisco Wireless Mesh Network 
comprise a first relay radio operating on a first RF channel at a first point in time and dedicated to uplink connections to 
a single current parent node and a second relay radio operating a second RF channel at a first point in time dedicated to 
downlink connections to zero or more child nodes. 
 
As shown above, and in Cisco’s documentation, the Cisco Catalyst Heavy Duty Access Points and Industrial Wireless 
Access Points have dedicated backhaul radios (uplink to the parent and network and downlink to zero or more child 
nodes) operating on different channels.  Cisco’s access point radio(s) can be a “dedicated” when being used for the 
purpose of uplink to the parent node or downlink to zero or more child nodes. Cisco Catalyst Heavy Duty Access Points 
and Industrial Wireless Access Points are tri-radio, or include at least dual radios and a scanning radio. Each of the 
2.4GHz and 5GHz (or 6GHz) bands have several different non-interfering channels for radio operation. For instance, 
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time dedicated to 
downlink connections to 
zero or more child nodes; 
and 

channels 1, 6 and 11 on the 2.4 GHz band do not interfere. There are 24 non-overlapping channels for 5GHz, offering 
more flexibility and less congestion. 
 

 
 

 
 
Source:  https://www.industrialnetworking.com/pdf/Cisco-Catalyst-IW9167E.pdf  
 
See supra discussion for claim elements 1.a and 1.b, the contents of which are incorporated herein by reference. 

If these claim elements are not literally infringed, they are infringed under the doctrine of equivalents. Cisco’s Catalyst 
Heavy Duty Access Points and Industrial Wireless Access Points perform the same function of determining a new 
potential parent mesh node for connecting with at least one mesh node in the same way by using radios to regularly scan 
for and track potential new parents in an RF environment, with radios operating at different frequencies and channels, 
and achieves the same result by determining the best parent mesh node for optimal network performance. Moreover, any 
differences between the functionality of the Cisco Accused Products and the claimed elements are insignificant or 
insubstantial because Cisco’s mesh networks deploy multiple dual-radio (or tri-radio) mesh access points to find the best 
path through the network for data traffic by scanning for new parents. A person skilled in the relevant art would consider 
any difference between the claimed invention and the Cisco Accused Products to be minor and insubstantial. 

MeshDynamics asserts that this claim element is a software limitation. Pursuant to P.R. 3-1(g) and Judge Schroeder’s 
standard discovery order, MeshDynamics will identify what Cisco source code satisfies this limitation 30 days after 
Cisco’s complete production of source code or at such other time as the parties may agree to. 
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3.c. a dedicated scanning 
radio operating on a third 
RF channel at a first 
point in time and 
configured to scan a 
Radio Frequency (RF) 
environment to discover 
new potential parent 
mesh nodes for 
connection with said first 
relay radio; 

See supra discussion for claim element 1.a, the contents of which are incorporated herein by reference. 

3.d. said first, second, 
and third RF channels are 
different from each other 

See supra discussion for claim elements 1.a, 1.b, 3.a, and 3.b, the contents of which are incorporated herein by reference. 

3.e. wherein after said 
dedicated scanning radio 
discovers a potential new 
parent node, said first 
relay radio samples the 
RF link to said potential 
new parent node using its 
uplink radio and 
concurrent with said 
sampling, packets to be 
sent to the mesh node 
from its current parent 
node are buffered by the 
current parent node, and 
packets to be sent from 
the mesh node to its 
current parent node are 
buffered by the mesh 
node wherein sampling 
times are coordinated 
among multiple mesh 
nodes having a common 

See supra discussion for claim elements 1.a, 1.c, 1.d. and 1.e. the contents of which are incorporated herein by reference. 
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current parent node 
whereby the common 
current parent node sends 
tokens to each of its 
children in a round-robin 
manner. 

Claim 2 Cisco’s Wireless Mesh Network with Catalyst and Aironet Access Points 

2.pre. A mesh network 
comprising: a plurality of 
mesh nodes;  

Cisco’s Wireless Mesh Network (a component of the Cisco Unified Wireless Network solution) comprises a mesh 
network having a plurality of mesh nodes (e.g., Cisco Catalyst 9100 and Aironet Series Access Points). 
 
Cisco Catalyst 9100 and Aironet Access Points support Wi-Fi capabilities. The Catalyst series is a follow-up from the 
Cisco Aironet series access points, and the Aironet and Catalyst Access Points contain the same mesh networking 
capabilities, as shown below in Cisco’s documentation and guides that apply to both product lines: 
 

 

 
 
Source: https://www.cisco.com/c/en/us/products/collateral/wireless/catalyst-9100ax-access-points/nb-06-802-11ax-faq-
cte-en.html  
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Source: https://www.cisco.com/c/en/us/support/wireless/aironet-1560-series/series.html   
 
Mesh deployments are supported on the Cisco Catalyst 9100 Access Points:  
 

 
 
Source: https://www.cisco.com/c/en/us/products/collateral/wireless/catalyst-9100ax-access-points/nb-06-802-11ax-faq-
cte-en.html  
 
In addition to the Wave 1 and Wave 2 access points, mesh deployments are supported on the Cisco Catalyst 9100 Access 
Points, including, e.g., Catalyst 9124 Access Points, Catalyst 9130 Access Points and “AX” access points: 
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Source: https://www.cisco.com/c/en/us/td/docs/wireless/controller/9800/17-15/config-
guide/b_wl_17_15_cg/m_mesh_ewlc.html; see also https://www.cisco.com/c/en/us/td/docs/wireless/controller/9800/16-
12/config-guide/b_wl_16_12_cg/mesh-access-points.html  
 

 
 
Source: https://www.cisco.com/c/en/us/td/docs/wireless/controller/ewc/17-13/config-
guide/ewc_cg_17_13/mesh_access_points.html 
 
Cisco Catalyst 9100 Access Points (with the Cisco Aironet series access points) can be deployed in a Cisco Wireless 
Mesh Network with a controller and software, such as the Catalyst 9800 Controller and Cisco DNA and Prime 
Infrastructure. Cisco Aironet and Catalyst series access points are both identified as components of a Cisco wireless 
mesh network: 
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Source: https://www.cisco.com/c/dam/en/us/td/docs/wireless/controller/9800/17-1/deployment-guide/c9800-mesh-rel-
17-1.pdf;  https://www.cisco.com/c/en/us/products/collateral/wireless/unified-wireless-network-sg.html#12Mesh;  see 
also https://www.cisco.com/c/en/us/td/docs/wireless/controller/technotes/8-8/b_mesh_88.pdf  
  
In Cisco’s Wireless Mesh Network, Cisco Catalyst 9100 and Aironet Access Points (“plurality of mesh nodes” as shown 
in red below) are organized in a mesh network.  
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Source: https://www.cisco.com/c/en/us/td/docs/wireless/controller/technotes/8-8/b_mesh_88.pdf;   
https://www.cisco.com/c/en/us/products/collateral/wireless/unified-wireless-network-sg.html#12Mesh    

2.a. wherein at least one 
mesh node of the mesh 
network is configured to 
scan a Radio Frequency 
(RF) environment using a 
dedicated scanning radio 
to determine a new 
potential parent mesh 
node for connecting with 
said at least one mesh 
node;  
 
 

Cisco’s Catalyst 9100 and Aironet Access Points in the Cisco Wireless Mesh Network comprise of a method for 
operating a mesh network having a plurality of mesh nodes comprising for at least one mesh node of the mesh network, 
scanning a Radio Frequency (RF) environment using a dedicated scanning radio to determine a new potential parent 
mesh node for connecting with said at least one mesh node. 
 
Cisco’s Catalyst 9100 and Aironet Access Points support multiple radios, including one or more radios for client access, 
one or more radios for wireless backhaul, and a scanning radio. Cisco’s access point radio(s) can be a “dedicated 
scanning radio” when being used for the purpose of scanning to discover neighbors or other mesh nodes (“new potential 
parent mesh node”) but may subsequently be used for other purposes such as backhaul or sampling. With multiple radios 
(e.g., tri-radio) one radio can be dedicated to the purpose of scanning. 
 
For example, Cisco Catalyst 9130AX Wi-Fi 6 access point is tri-radio (2.4 GHz + 5 GHz with dual-5GHz using Flexible 
Radio Assignment) that supports mesh. One radio can be used for client access, the others used flexibly for backhaul or 
scanning at different channels.  
 

 
 
Source: https://www.cisco.com/c/en/us/products/collateral/wireless/catalyst-9100ax-access-points/nb-06-cat-9130-ser-
ap-ds-cte-en.html 
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Source: https://www.cisco.com/c/en/us/td/docs/wireless/controller/9800/17-2/config-
guide/b_wl_17_2_cg/cisco_access_points_with_tri_radio.pdf  
 
There is also a Cisco RF ASIC (Software-Defined Radio), as described in Cisco’s datasheet that functions a dedicated 
monitoring radio, enabling spectrum scanning off-channel to find other neighboring mesh nodes and to facilitate parent 
discovery (“dedicated scanning radio to determine a new potential parent mesh node for connecting with said at least one 
mesh node”). 
 

 
 
Source: https://www.cisco.com/c/en/us/products/collateral/wireless/catalyst-9100ax-access-points/nb-06-cat-9130-ser-
ap-ds-cte-en.html 
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Source: https://blogs.cisco.com/networking/cisco-rf-asic-named-best-enterprise-wi-fi-network-technology-by-the-
wireless-broadband-alliance  
 
In addition, while 5 GHz is often used for the primary backhaul (communication between access points), 2.4 GHz can 
also be used for backhaul and scanning, for example, when Universal Backhaul Access (UBA) is enabled. 
 
Source: https://www.cisco.com/c/en/us/td/docs/wireless/technology/mesh/8-6/b_mesh_86/m_mesh-network-
components.html 
 
Catalyst 9100 and Aironet Access Points in Cisco Wireless Mesh Networks use Adaptive Wireless Path Protocol 
(AWPP) to determine the best path through the mesh access points (MAPs) to a Root Access Point (RAP). This includes 
selection of a parent mesh node and establishing a parent-child relationship. AWPP takes RF details into account. 
During solicitation, the MAP learns all the available neighbors back to a RAP, determines which neighbor offers the best 
path and then synchronizes with that neighbor. On information and belief, the 5GHz backhaul radio, for example, may 
also be used by AWPP for scanning to find a new potential parent mesh node.  
 

 
 
Source: https://www.cisco.com/c/en/us/td/docs/wireless/controller/technotes/8-8/b_mesh_88.pdf;   
https://www.cisco.com/c/dam/en/us/td/docs/wireless/controller/9800/17-1/deployment-guide/c9800-mesh-rel-17-1.pdf  
at 12; https://www.cisco.com/c/en/us/products/collateral/wireless/unified-wireless-network-sg.html#12Mesh  



 
 

30 
 

AWPP follows a process in selecting parents for a MAP with a radio backhaul, including generating a list of channels 
with neighbors by passive scanning in the scan state, which is a subset of all backhaul channels. The channels with the 
neighbors are sought by actively scanning in the seek state and the backhaul channel is changed to the best neighbor. 
Parent maintenance and optimization occurs in the maintain state.  
 

 
 
Source: https://www.cisco.com/c/en/us/td/docs/wireless/controller/technotes/8-8/b_mesh_88.pdf; see also 
https://www.cisco.com/c/en/us/products/collateral/wireless/unified-wireless-network-sg.html#12Mesh   
 
The Mesh Background Scanning feature allows for faster mesh convergence and sampling potential new parent nodes. 
The child MAP periodically scans its neighbors across all off-channels to connect with a better potential parent. 
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Source: https://www.cisco.com/c/en/us/td/docs/wireless/controller/technotes/8-8/b_mesh_88.pdf  
 

 
 
Source: https://www.cisco.com/c/en/us/td/docs/wireless/controller/9800/technical-reference/c9800-best-practices.html  

If this claim element is not literally infringed, it is infringed under the doctrine of equivalents. Cisco’s Catalyst 9100 and 
Aironet Access Points perform the same function of determining a new potential parent mesh node for connecting with 
said at least one mesh node in the same way by using radios to regularly scan for and track potential new parents in an 
RF environment and achieves the same result by determining the best parent mesh node for optimal network 
performance. Moreover, any differences between the functionality of the Cisco Accused Products and the claimed 
element are insignificant or insubstantial because Cisco’s mesh networks deploy multiple dual-radio (or tri-radio) mesh 
access points to find the best path through the network for data traffic by scanning for new parents. A person skilled in 
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the relevant art would consider any difference between the claimed invention and the Cisco Accused Products to be 
minor and insubstantial. 

MeshDynamics asserts that this claim element is a software limitation. Pursuant to P.R. 3-1(g) and Judge Schroeder’s 
standard discovery order, MeshDynamics will identify what Cisco source code satisfies this limitation 30 days after 
Cisco’s complete production of source code or at such other time as the parties may agree to. 

2.b. wherein said at least 
one mesh node includes, 
in addition to the 
scanning radio, at least 
two relay radios in each 
mesh element and 
wherein said scanning 
radio and said at least 
two relay radios operate 
on different non-
interfering channels; 
 

Cisco’s Catalyst 9100 and Aironet Access Points in the Cisco Wireless Mesh Network comprise of a method for 
operating a mesh network having a plurality of mesh nodes, comprising wherein said at least one mesh node includes, in 
addition to said scanning radio, at least two relay radios in each mesh element and wherein said scanning radio and said 
at least two relay radios operate on different non-interfering channels. 
Cisco’s Catalyst 9100 and Aironet Access Points support multiple relay radios, including one or more radios for client 
access and one or more radios for wireless backhaul, and a scanning radio, that operate on different non-interfering 
channels by operating at different frequencies with different channels (e.g., 2.4GHz, 5GHz channels).  
 
For example, Cisco Catalyst 9130AX Wi-Fi 6 access point is tri-radio (2.4 GHz + 5 GHz with dual-5GHz backhaul 
using Flexible Radio Assignment). One relay radio can be used for client access, the other used flexibly for backhaul or 
scanning at two different channels. Each of the 2.4GHz and 5GHz bands have several different non-interfering channels 
for radio operation. For instance, channels 1, 6 and 11 on the 2.4 GHz band do not interfere. The 5-GHz radio supports 
the 5.15 GHz, 5.25 GHz, 5.47 GHz, and 5.8 GHz bands, and there are 24 non-overlapping channels, offering more 
flexibility and less congestion. 
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Source: https://www.cisco.com/c/en/us/products/collateral/wireless/catalyst-9100ax-access-points/nb-06-cat-9130-ser-
ap-ds-cte-en.html 
 

 
 
Source: https://www.cisco.com/c/en/us/td/docs/wireless/controller/9800/17-2/config-
guide/b_wl_17_2_cg/cisco_access_points_with_tri_radio.pdf   
 
As discussed above, these radios are also in addition to the Cisco RF ASIC (Software-Defined Radio) scanning radio, as 
described in Cisco’s datasheet that functions a dedicated monitoring radio, enabling spectrum scanning. 
 

 
 
Source: https://www.cisco.com/c/en/us/products/collateral/wireless/catalyst-9100ax-access-points/nb-06-cat-9130-ser-
ap-ds-cte-en.html 

If this claim element is not literally infringed, it is infringed under the doctrine of equivalents. Cisco’s Catalyst 9100 and 
Aironet Access Points perform the same function of determining a new potential parent mesh node for connecting with 
at least one mesh node in the same way by using radios to regularly scan for and track potential new parents in an RF 
environment, with radios operating at different frequencies and channels, and achieves the same result by determining 
the best parent mesh node for optimal network performance. Moreover, any differences between the functionality of the 



 
 

34 
 

Cisco Accused Products and the claimed element are insignificant or insubstantial because Cisco’s mesh networks 
deploy multiple dual-radio (or tri-radio) mesh access points to find the best path through the network for data traffic by 
scanning for new parents. A person skilled in the relevant art would consider any difference between the claimed 
invention and the Cisco Accused Products to be minor and insubstantial. 

MeshDynamics asserts that this claim element is a software limitation. Pursuant to P.R. 3-1(g) and Judge Schroeder’s 
standard discovery order, MeshDynamics will identify what Cisco source code satisfies this limitation 30 days after 
Cisco’s complete production of source code or at such other time as the parties may agree to. 

2.c. wherein while said at 
least one mesh node 
samples potential new 
parent nodes, packets to 
be sent to said at least 
one mesh node from its 
current parent node are 
buffered by the current 
parent node, and packets 
to be sent from said at 
least one mesh node to its 
current parent are 
buffered by said at least 
one mesh node; 

Cisco’s Catalyst 9100 and Aironet Access Points in the Cisco Wireless Mesh Network comprise a mesh network 
wherein while said at least one mesh node samples potential new parent nodes, packets to be sent to said at least one 
mesh node from its current parent node are buffered by the current parent node, and packets to be sent from said at least 
one mesh node to its current parent are buffered by said at least one mesh node.  
 
Catalyst 9100 and Aironet Access Points in Cisco Wireless Mesh Networks use AWPP to determine the best path 
through the MAPs to a RAP. This includes selection of a parent mesh node and establishing a parent-child relationship. 
AWPP takes RF details into account. During solicitation, the MAP learns all of the available neighbors back to a RAP,  
receives a token to commence sampling while packets are buffered, and observes the downlink-uplink connectivity 
(“samples potential new parent nodes”), determines which neighbor offers the best path and then synchronizes with that 
neighbor to either switch to a new parent that offers a better path, or decides to stay with its current parent.  
 



 
 

35 
 

 

Source: https://www.cisco.com/c/en/us/td/docs/wireless/controller/technotes/8-8/b_mesh_88.pdf;  
https://www.cisco.com/c/dam/en/us/td/docs/wireless/controller/9800/17-1/deployment-guide/c9800-mesh-rel-17-1.pdf at 
12;  https://www.cisco.com/c/en/us/products/collateral/wireless/unified-wireless-network-sg.html#12Mesh   
 
AWPP follows a process in selecting parents for a MAP with a radio backhaul, including generating a list of channels 
with neighbors by passive scanning in the scan state, which is a subset of all backhaul channels. The channels with the 
neighbors are sought by actively scanning in the seek state and the backhaul channel is changed to the best neighbor. 
Parent optimization and refresh occurs by the child node sending a NEIGHBOR_REQUEST broadcast on the same 
channel on which its parent resides to sample potential new parents. 
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Source: https://www.cisco.com/c/en/us/td/docs/wireless/controller/technotes/8-8/b_mesh_88.pdf; see also 
https://www.cisco.com/c/en/us/products/collateral/wireless/unified-wireless-network-sg.html#12Mesh  
 
The Mesh Background Scanning feature allows for faster mesh convergence and soliciting and selecting potential new 
parent nodes. A child MAP will switch between optimal parents based on evaluation across all off-channels. 
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https://www.cisco.com/c/en/us/td/docs/wireless/controller/technotes/8-8/b_mesh_88.pdf  
 

  
 
During this process, when a MAP goes off-channel periodically, it transmits NDReq broadcast packets on the selected 
off-channel and receives NDResp packs from all neighbor. 

 
 
https://www.cisco.com/c/en/us/td/docs/wireless/controller/technotes/8-8/b_mesh_88.pdf  
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During the process, when the access points go “off-channel,” packets to be sent to a current parent node are buffered by 
the current parent node, and packets to be sent from the child to its current parent are buffered, as shown in the 
illustration below. On information and belief, details regarding packet transfer during parent node switching will be 
shown in Cisco’s proprietary code.  
 

  
 
https://www.cisco.com/c/en/us/td/docs/wireless/controller/technotes/8-8/b_mesh_88.pdf;  see also 
https://www.cisco.com/c/en/us/support/docs/wireless/wireless-lan-controller-software/214393-configure-rrm-to-defer-
off-channel-scann.html (describing delays associated with buffering the client traffic while the APs are performing off-
channel scanning)  
 
On information and belief, Cisco’s proprietary mesh network operates the same or similar to 802.11 Passive/Active 
Scanning, where client radios look for the best access points to connect to. The client radio sends a null data frame to the 
access point, indicating that the client radio is going into sleep mode, and the access point well then starts buffering 
packets destined to the client radio. The client radio also buffers packets destined to the access point, and then the client 
radio goes “off channel” to scan other channels for possible neighboring access points. On information and belief, the 
access points in a Cisco Wireless Mesh Network operate in the same or similar as shown in Cisco’s proprietary code. 
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If this claim element is not literally infringed, it is infringed under the doctrine of equivalents. Cisco’s Catalyst 9100 and 
Aironet Access Points perform the same function of sampling other nodes to determine a new potential parent mesh 
node for connecting with said at least one mesh node in the same way by using radios to regularly scan for and broadcast 
potential new parents in an RF environment, while maintaining the traffic flow to the old parent before transfer to a new 
potential parent, and achieves the same result of ensuring the seamless transfer of data flow and a good user experience 
without degrading performance. Moreover, any differences between the functionality of the Cisco Accused Products and 
the claimed element are insignificant or insubstantial because Cisco’s mesh networks solicit and the MAP learns all of 
the available neighbors back to a RAP to determine the best path. Packets must be buffered to prevent packet loss when 
a node goes off channel or the parent is switched. A person skilled in the relevant art would consider any difference 
between the claimed invention and the Cisco Accused Products to be minor and insubstantial. 
 
MeshDynamics asserts that this claim element is a software limitation. Pursuant to P.R. 3-1(g) and Judge Schroeder’s 
standard discovery order, MeshDynamics will identify what Cisco source code satisfies this limitation 30 days after 
Cisco’s complete production of source code or at such other time as the parties may agree to. 

2.d. wherein sampling 
times are coordinated 
among multiple mesh 
nodes having a common 
current parent node 
whereby the common 
current parent node sends 
tokens to each of its 
children in a round-robin 
manner. 

Cisco’s Catalyst 9100 and Aironet Access Points in the Cisco Wireless Mesh Network comprise a mesh network 
wherein sampling times are coordinated among multiple mesh nodes having a common current parent node whereby the 
common current parent node sends tokens to each of its children in a round-robin manner.  
 
In a Cisco Wireless Mesh Network (802.11 Wi-Fi Mesh), Catalyst 9100 and Aironet Series Access Point parent nodes 
(RAP or MAP) send out beacon frames and other control frames to children (MAPs) to manage how resources are 
allocated between the parent and child nodes. These frames provide essential information including network parameters 
(SSID, supported rates, channel information, etc.), parent node status (whether the node is available to accept new child 
nodes), and link quality (such as signal strength), etc. This could include information elements with Action frames, like 
Channel Switch Announcement, that can be used to tell a child to go off-channel and scan, which is not a part of the 
beacon frame. Other control frames, e.g., trigger frames and PS-Poll frames may be used to coordinate or schedule a 
child/client to go off-channel.  
 
The time interval between two consecutive beacon frames is called the beacon interval and is 100ms by default.  

Source: https://documentation.meraki.com/MR/Wireless_Troubleshooting/Analyzing_Wireless_Packet_Captures  

On information and belief, the common current parent sends tokens with, or in, the beacon messages (or other control 
frames) that coordinate the sampling times in a round robin manner, such that each of the children can sample at 
appropriate times and processing efficiencies are maintained. The implementation of such tokens is enabled in Cisco’s 
proprietary code and may take the form of flags, contention free notices, request/response messages, or other 
notifications or permissions.   
 



 
 

40 
 

On information and belief, Cisco’s proprietary mesh network operates the same or similar to Target Wake Time 
(“TWT”) in Wi-Fi 6. TWT is a feature in Wi-Fi 6 that allows devices to negotiate specific times to wake up and 
communicate with the access point, optimizing power consumption and improving network efficiency. Access points 
negotiate a “TWT agreement” specifying when the device will send or receive data.  
 
If this claim element is not literally infringed, it is infringed under the doctrine of equivalents. Cisco’s Catalyst 9100 and 
Aironet Access Points perform the same function of seamless parent node switching in a mesh network in the same way 
by coordinating sampling times with periodic transmissions and exchanges of broadcast packets (which may be set by or 
sent at the beacon interval), and achieves the same result of ensuring the seamless transfer of data flow and a good user 
experience without degrading performance. Moreover, any differences between the functionality of the Cisco Accused 
Products and the claimed element are insignificant or insubstantial because Cisco’s mesh networks achieve coordinated 
and seamless transfer of data flows during parent switching. A person skilled in the relevant art would consider any 
difference between the claimed invention and the Cisco Accused Products to be minor and insubstantial. 
 
MeshDynamics asserts that this claim element is a software limitation. Pursuant to P.R. 3-1(g) and Judge Schroeder’s 
standard discovery order, MeshDynamics will identify what Cisco source code satisfies this limitation 30 days after 
Cisco’s complete production of source code or at such other time as the parties may agree to. 

Claim 3 Cisco’s Wireless Mesh Network with Catalyst and Aironet Access Points 

3.pre. A mesh network 
comprising: a plurality of 
mesh nodes; 

Cisco’s Wireless Mesh Network (a component of the Cisco Unified Wireless Network solution) comprises a plurality of 
Wi-Fi mesh nodes (e.g., Cisco Catalyst 9100 and Aironet Series Access Points). 
 
Cisco Catalyst 9100 and Aironet Access Points support Wi-Fi capabilities. The Catalyst series is a follow-up from the 
Cisco Aironet series access points, and the Aironet and Catalyst Access Points contain the same mesh networking 
capabilities, as shown below in Cisco’s documentation and guides that apply to both product lines: 
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Source: https://www.cisco.com/c/en/us/products/collateral/wireless/catalyst-9100ax-access-points/nb-06-802-11ax-faq-
cte-en.html  
 

 
 
Source: https://www.cisco.com/c/en/us/support/wireless/aironet-1560-series/series.html   
 
Mesh deployments are supported on the Cisco Catalyst 9100 Access Points:  
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Source: https://www.cisco.com/c/en/us/products/collateral/wireless/catalyst-9100ax-access-points/nb-06-802-11ax-faq-
cte-en.html  
 
In addition to the Wave 1 and Wave 2 access points, mesh deployments are supported on the Cisco Catalyst 9100 Access 
Points, including, e.g., Catalyst 9124 Access Points, Catalyst 9130 Access Points and “AX” access points: 
 

 
 
Source: https://www.cisco.com/c/en/us/td/docs/wireless/controller/9800/17-15/config-
guide/b_wl_17_15_cg/m_mesh_ewlc.html; see also https://www.cisco.com/c/en/us/td/docs/wireless/controller/9800/16-
12/config-guide/b_wl_16_12_cg/mesh-access-points.html  
 

 
 
Source: https://www.cisco.com/c/en/us/td/docs/wireless/controller/ewc/17-13/config-
guide/ewc_cg_17_13/mesh_access_points.html 
 
Cisco Catalyst 9100 Access Points (with the Cisco Aironet series access points) can be deployed in a Cisco Wireless 
Mesh Network with a controller and software, such as the Catalyst 9800 Controller and Cisco DNA and Prime 
Infrastructure. Cisco Aironet and Catalyst series access points are both identified as components of a Cisco wireless 
mesh network: 
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Source: https://www.cisco.com/c/dam/en/us/td/docs/wireless/controller/9800/17-1/deployment-guide/c9800-mesh-rel-
17-1.pdf;  https://www.cisco.com/c/en/us/products/collateral/wireless/unified-wireless-network-sg.html#12Mesh;  see 
also https://www.cisco.com/c/en/us/td/docs/wireless/controller/technotes/8-8/b_mesh_88.pdf  
 
Cisco Wireless Mesh Networks organize the wireless access points (“mesh nodes”) in a mesh network.  
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Source: https://www.cisco.com/c/en/us/td/docs/wireless/controller/technotes/8-8/b_mesh_88.pdf; 
https://www.cisco.com/c/en/us/products/collateral/wireless/unified-wireless-network-sg.html#12Mesh  

3.a. wherein each node 
within said plurality of 
nodes comprises at least 
three radios further 
including: 

Cisco’s Catalyst 9100 and Aironet Access Points in the Cisco Wireless Mesh Network comprise a mesh network 
wherein each node within said plurality of nodes comprises at least three radios. 
 
As shown supra in claim 2, Cisco’s Catalyst 9100 and Aironet Access Points comprise at least three radios. For 
example, Cisco Catalyst 9130AX Wi-Fi 6 access point is tri-radio (2.4 GHz + 5 GHz with dual-5GHz backhaul using 
Flexible Radio Assignment). One radio can be used for client access, the other used flexibly for backhaul or scanning at 
two different channels. Each of the 2.4GHz and 5GHz bands have several different non-interfering channels for radio 
operation. For instance, channels 1, 6 and 11 on the 2.4 GHz band do not interfere. The 5-GHz radio supports the 5.15 
GHz, 5.25 GHz, 5.47 GHz, and 5.8 GHz bands, and there are 24 non-overlapping channels, offering more flexibility and 
less congestion.  
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Source: https://www.cisco.com/c/en/us/products/collateral/wireless/catalyst-9100ax-access-points/nb-06-cat-9130-ser-
ap-ds-cte-en.html 
 

 

Source: https://www.cisco.com/c/en/us/td/docs/wireless/controller/9800/17-2/config-
guide/b_wl_17_2_cg/cisco_access_points_with_tri_radio.pdf   
 
There is also a Cisco RF ASIC (Software-Defined Radio), as described in Cisco’s datasheet that functions a dedicated 
monitoring radio, enabling spectrum scanning and finding a potential new parent for connection on the mesh nodes 
uplink radio. 
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If this claim element is not literally infringed, it is infringed under the doctrine of equivalents. Cisco’s Catalyst 9100 and 
Aironet Access Points perform the same function of determining a new potential parent mesh node for connecting with 
at least one mesh node in the same way by using radios to regularly scan for and track potential new parents in an RF 
environment, with radios operating at different frequencies and channels, and achieves the same result by determining 
the best parent mesh node for optimal network performance. Moreover, any differences between the functionality of the 
Cisco Accused Products and the claimed element are insignificant or insubstantial because Cisco’s mesh networks 
deploy multiple dual-radio (or tri-radio) mesh access points to find the best path through the network for data traffic by 
scanning for new parents. A person skilled in the relevant art would consider any difference between the claimed 
invention and the Cisco Accused Products to be minor and insubstantial. 

MeshDynamics asserts that this claim element is a software limitation. Pursuant to P.R. 3-1(g) and Judge Schroeder’s 
standard discovery order, MeshDynamics will identify what Cisco source code satisfies this limitation 30 days after 
Cisco’s complete production of source code or at such other time as the parties may agree to. 

3.b. a first relay radio 
operating on a first RF 
channel at a first point in 
time and dedicated to 
uplink connections to a 
single current parent 
node; 
 
a second relay radio 
operating on a second RF 
channel at a first point in 
time dedicated to 
downlink connections to 

Cisco’s Catalyst 9100 and Aironet Access Points in the Cisco Wireless Mesh Network comprise a mesh network with a 
first relay radio operating on a first RF channel at a first point in time and dedicated to uplink connections to a single 
current parent node and a second relay radio operating on a second RF channel at a first point in time dedicated to 
downlink connections to zero or more child nodes. 
 
Cisco’s Catalyst 9100 and Aironet Access Points support multiple relay radios, including one or more radios for wireless 
backhaul and uplink/downlink connection to the parent node. Cisco’s access point radio(s) can be a “dedicated” when 
being used for the purpose of uplink to the parent node or downlink to zero or more child nodes. Different channels are 
available for operating the uplink connection, including MU-MIMO and OFDMA technology for splitting channels for 
uplink to a parent and downlink connections to zero or more child nodes.  
 
For example, Cisco Catalyst 9130AX Wi-Fi 6 access point is tri-radio (2.4 GHz + 5 GHz with dual-5GHz using Flexible 
Radio Assignment) that supports mesh. Radios are used flexibly for backhaul (uplink and downlink) at different 
channels.  
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zero or more child nodes; 
and 

 

 
 
Source: https://www.cisco.com/c/en/us/td/docs/wireless/access_point/9130ax/quick/guide/ap9130ax-getstart.html 
 

 
 
Source: https://www.cisco.com/c/en/us/td/docs/wireless/controller/9800/17-2/config-
guide/b_wl_17_2_cg/cisco_access_points_with_tri_radio.pdf  
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In addition, while 5 GHz is often used for the primary backhaul (communication between access points), both the 2.4 
GHz and 5GHz radios are configurable to be used for backhaul, e.g., uplink and downlink at different frequencies, for 
example, when Universal Backhaul Access (UBA) is enabled.  
 

 
 
Source: https://www.cisco.com/c/en/us/td/docs/wireless/technology/mesh/8-6/b_mesh_86/m_mesh-network-
components.html; https://www.cisco.com/c/dam/en/us/td/docs/wireless/controller/technotes/8-5/cisco-enterprise-
mobility-design-guide-8-5.pdf 
 
With Mesh Serial Backhaul, two of the radios are reserved for backhaul. The Mesh Serial Backhaul feature in a mesh 
access point (MAP) allows different channels for uplink and downlink access, thus improving backhaul bandwidth and 
extending universal access. One radio is used as the uplink radio and a different one is used as the downlink radio, and 
use different channels.  
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Source: https://www.cisco.com/c/en/us/products/collateral/wireless/unified-wireless-network-sg.html#12Mesh; 
https://www.cisco.com/c/en/us/td/docs/wireless/controller/9800/17-7/config-
guide/b_wl_17_7_cg/m_mesh_ewlc.html#mesh-backhaul-24ghz-5ghz  

If these claim elements are not literally infringed, they are infringed under the doctrine of equivalents. Cisco’s Catalyst 
9100 and Aironet Access Points perform the same function of determining a new potential parent mesh node for 
connecting with at least one mesh node in the same way by using radios to regularly scan for and track potential new 
parents in an RF environment, with radios operating at different frequencies and channels, and achieves the same result 
by determining the best parent mesh node for optimal network performance. Moreover, any differences between the 
functionality of the Cisco Accused Products and the claimed elements are insignificant or insubstantial because Cisco’s 
mesh networks deploy multiple dual-radio (or tri-radio) mesh access points to find the best path through the network for 
data traffic by scanning for new parents. A person skilled in the relevant art would consider any difference between the 
claimed invention and the Cisco Accused Products to be minor and insubstantial. 

MeshDynamics asserts that this claim element is a software limitation. Pursuant to P.R. 3-1(g) and Judge Schroeder’s 
standard discovery order, MeshDynamics will identify what Cisco source code satisfies this limitation 30 days after 
Cisco’s complete production of source code or at such other time as the parties may agree to. 

3.c. a dedicated scanning 
radio operating on a third 
RF channel at a first 
point in time and 

See supra discussion for claim elements 2.a and 3.a, the contents of which are incorporated herein by reference. 
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configured to scan a 
Radio Frequency (RF) 
environment to discover 
new potential parent 
mesh nodes for 
connection with said first 
relay radio; 

3.d. said first, second, 
and third RF channels are 
different from each other 

See supra discussion for claim elements 2.a, 2.b, 3.a and 3.b, the contents if which are incorporated herein by reference. 
 

3.e. wherein after said 
dedicated scanning radio 
discovers a potential new 
parent node, said first 
relay radio samples the 
RF link to said potential 
new parent node using its 
uplink radio and 
concurrent with said 
sampling, packets to be 
sent to the mesh node 
from its current parent 
node are buffered by the 
current parent node, and 
packets to be sent from 
the mesh node to its 
current parent node are 
buffered by the mesh 
node wherein sampling 
times are coordinated 
among multiple mesh 
nodes having a common 
current parent node 
whereby the common 
current parent node sends 
tokens to each of its 

Cisco’s Catalyst 9100 and Aironet Access Points in the Cisco Wireless Mesh Network comprise a mesh network 
wherein after said dedicated scanning radio discovers a potential new parent node, said first relay radio samples the RF 
link to said potential new parent node using its uplink radio and concurrent with said sampling, packets to be sent to the 
mesh node from its current parent node are buffered by the current parent node, and packets to be sent from the mesh 
nod e to its current parent node are buffered by the mesh node wherein sampling times are coordinated among multiple 
mesh nodes having a common parent node whereby the common current parent node sends tokens to each of its children 
in a round-robin manner. 
 
Catalyst 9100 and Aironet Access Points in Cisco Wireless Mesh Networks use AWPP to determine the best path 
through the MAPs to a RAP. This includes selection of a parent mesh node and establishing a parent-child relationship. 
AWPP takes RF details into account. During solicitation, the MAP learns all of the available neighbors back to a RAP, 
determines which neighbor offers the best path and then synchronizes with that neighbor.  
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children in a round-robin 
manner. 

 
 
Source: https://www.cisco.com/c/en/us/td/docs/wireless/controller/technotes/8-8/b_mesh_88.pdf;  
https://www.cisco.com/c/dam/en/us/td/docs/wireless/controller/9800/17-1/deployment-guide/c9800-mesh-rel-17-1.pdf at 
12;  https://www.cisco.com/c/en/us/products/collateral/wireless/unified-wireless-network-sg.html#12Mesh   
 
As shown supra in claim elements 2.a-2.d (which are incorporated herein by reference), a dedicated scanning radio 
discovers neighbors and potential new parent nodes. AWPP follows a sampling process in selecting parents for a MAP 
with a radio backhaul, including generating a list of channels with neighbors by passive scanning in the scan state, which 
is a subset of all backhaul channels. The channels with the neighbors are sought by actively scanning in the seek state 
and the backhaul channel is changed to the best neighbor.  
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Source: https://www.cisco.com/c/en/us/td/docs/wireless/controller/technotes/8-8/b_mesh_88.pdf;  see also 
https://www.cisco.com/c/en/us/products/collateral/wireless/unified-wireless-network-sg.html#12Mesh  
 
As shown supra in claim elements 2.a-2.d (which are incorporated herein by reference), during the process, when the 
access points go “off-channel,” packets to be sent to a child node from the current parent node are buffered by the 
current parent, and packets to be sent from the child node to its current parent are buffered by the child, as shown in the 
illustration below. On information and belief, details regarding packet transfer during parent node switching will be 
shown in Cisco’s proprietary code.  
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https://www.cisco.com/c/en/us/td/docs/wireless/controller/technotes/8-8/b_mesh_88.pdf; see also 
https://www.cisco.com/c/en/us/support/docs/wireless/wireless-lan-controller-software/214393-configure-rrm-to-defer-
off-channel-scann.html (describing delays associated with buffering the client traffic while the APs are performing off-
channel scanning)  
 
As shown supra in claim elements 2.a-2.d (which are incorporated herein by reference), sampling times are coordinated 
among multiple mesh nodes having a common current parent node whereby the common current parent node sends 
tokens to each of its children in a round-robin manner. 
 
MeshDynamics asserts that this claim element is a software limitation. Pursuant to P.R. 3-1(g) and Judge Schroeder's 
standard discovery order, MeshDynamics will identify what Cisco source code satisfies this limitation 30 days after 
Cisco's complete production of source code or at such other time as the parties may agree to. 




