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exploits the hybrid of cellular and non-cellular networks to expand the coverage of cellular base 

stations. When a wireless device participates in a hybrid network, the subject method can 

configure the device’s non-cellular interface to originate or relay a cellular communication via 

hopping on the non-cellular network, without interrupting an existing non-cellular connection of 

the device. The concurrent uses of the non-cellular interface maximize the utilization of its 

computing and communication resources to expand the cellular coverage.  

[004a] In an aspect of the present invention, there is provided a relaying wireless device 

comprising: a. a non-cellular interface; b. a beacon interface; c. a processor configured to provide 

an application comprising: i. a first software module configuring the non-cellular interface for 

relaying a cellular communication between a downstream wireless device and an upstream 

wireless device, wherein relaying the cellular communication comprises: establishing and 

maintaining a first wireless link between the non-cellular interface and the downstream wireless 

device; establishing and maintaining a second wireless link between the non-cellular interface 

and the upstream wireless device; establishing and maintaining an internal transfer between the 

first and the second wireless links, wherein the wireless links use different protocols and the 

internal transfer comprises: reassembling one or more data frames received from the downstream 

wireless device into a format defined by a protocol used in the second wireless link, reassembling 

one or more data frames received from the upstream wireless device into a format defined by a 

protocol used in the first wireless link, and forwarding one or more reassembled data frames to 

the downstream wireless device or the upstream wireless device; and requesting the upstream 

wireless device to establish and maintain the cellular communication between the upstream 

wireless device and a cellular base station; ii. a second software module configuring the beacon 

interface for transmitting one or more beacon signals, receiving one or more beacon signals, or 

transmitting and receiving one or more beacon signals. 

[005] Disclosed herein are non-transitory computer-readable storage media encoded with a 

computer program including instructions executable by a mobile processor to create an 

application comprising: (a) a first software module configuring a non-cellular interface for 

establishing a first wireless link between the non-cellular interface and a non-cellular access 

point, and (b) a second software module configuring the non-cellular interface and a cellular 

interface for relaying a cellular communication between an originating wireless device and a 

cellular base station, wherein relaying the cellular communication comprises (i) establishing and 

maintaining a second wireless link between the non-cellular interface and the originating wireless 

device; (ii) establishing and maintaining an internal bridge between the second non-cellular 
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virtual interface and the cellular interface; and (iii) establishing and maintaining a third wireless 

link between the cellular interface and a cellular base station.  

[006] Disclosed herein is a wireless device on a hybrid of a cellular network and a non-cellular 

network comprising: (a) a cellular interface, (b) a non-cellular interface, and (c) a processor 

configured to provide an application comprising: (i) a first software module configuring the non-

cellular interface for establishing a first wireless link between the non-cellular interface and a 

non-cellular access point; and (ii) a second software module configuring the non-cellular 

interface and the cellular interface for relaying a cellular communication between an originating 

wireless device and a cellular base station, wherein relaying the cellular communication 

comprises: (1) establishing and maintaining a second wireless link between the non-cellular 

interface and the originating wireless device; (2) establishing and maintaining an internal transfer 

between the second non-cellular virtual interface and the cellular interface; and (3) establishing 

and maintaining a third wireless link between the cellular interface and a cellular base station.  

[007] Disclosed herein are non-transitory computer-readable storage media encoded with a 

computer program including instructions executable by a mobile processor to create an 

application comprising: (a) a first software module configuring a non-cellular interface for 

establishing and maintaining a first wireless link between the non-cellular interface and a 
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non-cellular access point; and (b) a second software module configuring the non-cellular 

interface for originating and maintaining a cellular communication between the non-cellular 

interface and a relaying wireless device, wherein originating the cellular communication 

comprises: (i) establishing and maintaining a second wireless link between the non-cellular 

interface and the relaying wireless device; and (ii) requesting the relaying wireless device to 

establish and maintain the cellular communication between the relaying wireless device and a 

cellular base station. 

[008] Disclosed herein is a wireless device on a hybrid of a cellular network and a non-cellular 

network comprising: (a) a cellular interface; (b) a non-cellular interface; and (c) a processor 

configured to provide an application comprising: (i) a first software module configuring the non-

cellular interface for establishing and maintaining a first wireless link between the non-cellular 

interface and a non-cellular access point; and (ii) a second software module configuring the non-

cellular interface for originating and maintaining a cellular communication between the non-

cellular interface and a relaying wireless device, wherein originating the cellular communication 

comprises: (1) establishing and maintaining a second wireless link between the non-cellular 

interface and the relaying wireless device; and (2) requesting the relaying wireless device to 

establish and maintain the cellular communication between the relaying wireless device and a 

cellular base station. 

[009] Disclosed herein are non-transitory computer-readable storage media encoded with a 

computer program including instructions executable by a mobile processor to create an 

application comprising: a first software module configuring a non-cellular interface for bridging 

a cellular communication between an originating wireless device and a relaying wireless device, 

wherein bridging the cellular communication comprises: (a) establishing and maintaining a first 

wireless link between the non-cellular interface and the originating wireless device; (b) 

establishing and maintaining a second wireless link between the non-cellular interface and the 

relaying wireless device; (c) establishing and maintaining an internal transfer between the first 

and the second wireless links, wherein the wireless links use different communication protocols; 

and (d) requesting the relaying wireless device to establish and maintain the cellular 

communication between the relaying wireless device and a cellular base station.  

[010] Disclosed herein is a wireless device on a hybrid of a cellular network and a non-cellular 

network comprising: (a) a cellular interface; (b) a non-cellular interface; and (c) a processor 

configured to provide an application comprising a first software module configuring the non-

cellular interface for bridging a cellular communication between an originating wireless device 
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and a relaying wireless device, wherein bridging the cellular communication comprises: (i) 

establishing and maintaining a first wireless link between the non-cellular interface and the 

originating wireless device; (ii) establishing and maintaining a second wireless link between the 

non-cellular interface and the relaying wireless device; (iii) establishing and maintaining an 

internal transfer between the first and the second wireless links, wherein the wireless links use 

different protocols; and (iv) requesting the relaying wireless device to establish and maintain the 

cellular communication between the relaying wireless device and a cellular base station.  

[011] Disclosed herein are non-transitory computer-readable storage media encoded with a 

computer program including instructions executable by a mobile processor to create an 

application comprising: (a) a first software module configuring a non-cellular interface for 

establishing and maintaining a first wireless link between the non-cellular interface and a non-

cellular access point; and (b) a second software module configuring the non-cellular interface for 

bridging a cellular communication between an originating wireless device and a relaying wireless 

device, wherein bridging the cellular communication comprises: (i) establishing a second 

wireless link between the non-cellular interface and the originating wireless device; (ii) 

establishing and maintaining a third wireless link between the non-cellular interface and the 

relaying wireless device; (iii) establishing and maintaining an internal transfer between the 

second and the third wireless links; and (iv) requesting the relaying wireless device to establish 

and maintain the cellular communication between the relaying wireless device and a cellular base 

station.  

[012] Disclosed herein is a wireless device on a hybrid of a cellular network and a non-cellular 

network comprising: (a) a cellular interface; (b) a non-cellular interface; and (c) a processor 

configured to provide an application comprising: (i) a first software module configuring the non-

cellular interface for establishing and maintaining a first wireless link between the non-cellular 

interface and a non-cellular access point; (ii) a second software module configuring and 

maintaining the non-cellular interface for bridging a cellular communication between an 

originating wireless device and a relaying wireless device, wherein bridging the cellular 

communication comprises: (1) establishing and maintaining a second wireless link between the 

non-cellular interface and the originating wireless device; (2) establishing and maintaining a third 

wireless link between the non-cellular interface and the relaying wireless device; (3) establishing 

and maintaining an internal transfer between the second and the third wireless links; and (4) 

requesting the relaying wireless device to establish and maintain the cellular communication 

between the relaying wireless device and a cellular base station.  
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Claims 

 

1. A relaying wireless device comprising:  

a. a non-cellular interface; 

b. a beacon interface; 5 

c. a processor configured to provide an application comprising:  

i. a first software module configuring the non-cellular interface for relaying a cellular 

communication between a downstream wireless device and an upstream wireless device, 

wherein relaying the cellular communication comprises:  

establishing and maintaining a first wireless link between the non-cellular interface and 10 

the downstream wireless device; 

establishing and maintaining a second wireless link between the non-cellular interface 

and the upstream wireless device; 

establishing and maintaining an internal transfer between the first and the second 

wireless links, wherein the wireless links use different protocols and the internal transfer 15 

comprises:  

reassembling one or more data frames received from the downstream wireless device 

into a format defined by a protocol used in the second wireless link, 

reassembling one or more data frames received from the upstream wireless device into a 

format defined by a protocol used in the first wireless link, and 20 

forwarding one or more reassembled data frames to the downstream wireless device or 

the upstream wireless device; and 

requesting the upstream wireless device to establish and maintain the cellular 

communication between the upstream wireless device and a cellular base station; 

ii. a second software module configuring the beacon interface for transmitting one or 25 

more beacon signals, receiving one or more beacon signals, or transmitting and receiving 

one or more beacon signals. 
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2. The device of claim 1, wherein relaying the cellular communication is contingent on 

one or more of: a battery life, a bandwidth usage, a device type, a node-state signal, a 

level of mobility, a time of day, a subscription fee, a user profile, a non-cellular signal 

strength, a cellular signal strength, a noise level, and an interference level. 5 

 

3. The device of claim 1, wherein the beacon interface is part of the non-cellular 

interface. 

 

4. The device of claim 1, wherein the beacon interface is part of a cellular interface. 10 

 

5. The device of claim 1, wherein the beacon signal comprises one or more of: a battery 

life, a bandwidth usage, a device type, a node-state signal, a level of mobility, a time of 

day, a subscription fee, a user profile, a non-cellular signal strength, a cellular signal 

strength, a noise level, and an interference level. 15 

 

6. The device of claim 1, wherein the application further comprises a third software 

module concurrently configuring the non-cellular interface for establishing and 

maintaining a third wireless link between the non-cellular interface and a non-cellular 

access point. 20 
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