
SERVERS AND METHODS FOR OPERATING A 

COMMUNICATION SYSTEM 

BACKGROUND 

[0001 ] The field of the disclosure relates generally to communication 

systems, and more specifically, to servers and methods for operating a communication 

system. 

[0002] At least some known communication systems include a 

network access point, such as a wireless access point, that enables a plurality of 

devices to be communicatively coupled together and/or to communicatively couple 

the devices to a network such as the Internet. Within a building or another location, a 

large number of devices, such as cellular phones, embedded controllers, computing 

devices of a mobile computing infrastructure, and/or other computing devices, may 

communicate wirelessly with each other and/or with other systems. Such devices 

may generate a significant amount of radio frequency signals which may cause 

interference to occur between the signals of the devices. Such interference may cause 

a reduction in an amount of bandwidth available to each device within the location. 

In certain circumstances, the interference may render a device unable to communicate 

with other devices. 

BRIEF DESCRIPTION 

[0003] In one aspect, a server is provided that includes a memory 

device configured to store a plurality of computer-executable instructions, and a 

processor coupled to the memory device. When the processor executes the plurality 

of computer-executable instructions, the processor is programmed to determine an 

available spectrum of frequencies within a location over time, and receive a request 

from a wireless device to access the available spectrum for a predefined duration. 

The processor is also programmed to select a frequency band within the spectrum that 

is available to be used by the wireless device for the predefined duration, and transmit 

an authorization message to the wireless device to use the selected frequency band. 



[0004] Optionally, the processor may be further programmed to 

receive a request from the wireless device to operate at a first level of service. 

[0005] Optionally, the processor may be further programmed to 

determine whether sufficient spectrum is available to enable the wireless device to 

operate at the first level of service. 

[0006] Optionally, the processor may be further programmed to 

select the frequency band within the available spectrum that enables the wireless 

device to operate at the first level of service upon the determination that sufficient 

spectrum is available. 

[0007] Optionally, upon the determination that sufficient spectrum is 

not available to enable the wireless device to operate at the first level of service, the 

processor may be programmed to determine whether sufficient spectrum is available 

to enable the wireless device to operate at a second level of service that is lower than 

the first level of service. Preferably, upon the determination that sufficient spectrum 

is not available to enable the wireless device to operate at the second level of service, 

the processor is further programmed to transmit an error message to the wireless 

device. Preferably, upon the determination that sufficient spectrum is available to 

enable the wireless device to operate at the second level of service, the processor may 

be further programmed to select the frequency band within the spectrum that enables 

the wireless device to operate at the second level of service. 

[0008] Optionally, the processor may be further programmed to 

determine an available spectrum of frequencies of a television broadcast band within 

the location over time. 

[0009] Optionally, a database may be communicatively coupled to 

the server, and the processor may be further programmed to determine the spectrum 

that is available within the location by receiving data from the database. Preferably, 

the server is configured to update the database to reflect the selected frequency band 

used by the wireless device for the predefined duration. 
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[0010] In another aspect, a method of operating a communication 

system is provided that includes determining an available spectrum of frequencies 

within a location over time, receiving a request from a wireless device to access the 

available spectrum for a predefined duration, selecting, by a processor within the 

communication system, a frequency band within the spectrum that is available to be 

used by the wireless device for the predefined duration, and transmitting an 

authorization message to the wireless device to use the selected frequency band. 

[0011] Optionally, the method may further include receiving a 

request from the wireless device to operate at a first level of service. 

[0012] Optionally, the method may further include determining 

whether sufficient spectrum is available to enable the wireless device to operate at the 

first level of service. 

[0013] Optionally, the method may further include selecting the 

frequency band within the available spectrum that enables the wireless device to 

operate at the first level of service upon the determination that sufficient spectrum is 

available. 

[0014] Optionally, upon the determination that sufficient spectrum is 

not available to enable the wireless device to operate at the first level of service, the 

method further includes determining whether sufficient spectrum is available to 

enable the wireless device to operate at a second level of service that is lower than the 

first level of service. Preferably, upon the determination that sufficient spectrum is 

not available to enable the wireless device to operate at the second level of service, 

said method further comprises transmitting an error message to the wireless device. 

Preferably, upon the determination that sufficient spectrum is available to enable the 

wireless device to operate at the second level of service, the method further includes 

selecting the frequency band within the spectrum that enables the wireless device to 

operate at the second level of service. 
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[0015] Optionally, determining an available spectrum of frequencies 

includes determining an available spectrum of frequencies of a television broadcast 

band within the location over time. 

[0016] Optionally, the method may further include determining the 

spectrum that is available within the location by receiving data from a database. 

Preferably, the method further includes updating the database to reflect the selected 

frequency band used by the wireless device for the predefined duration. 

[0017] The features, functions, and advantages that have been 

discussed can be achieved independently in various embodiments or may be 

combined in yet other embodiments, further details of which can be seen with 

reference to the following description and drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] Fig. 1 illustrates an exemplary communication system that 

includes a plurality of wireless devices. 

[0019] Fig. 2 is a block diagram of an exemplary wireless device that 

may be used with the communication system shown in Fig. 1. 

[0020] Fig. 3 is a flow diagram of an exemplary method of operating 

a communication system that may be executed by the system of Fig. 1. 

[0021] Fig. 4 is a flow diagram of an exemplary method that may be 

executed by the system of Fig. 1 to determine a connectivity plan for the wireless 

devices shown in Fig. 1. 

DETAILED DESCRIPTION 

[0022] Fig. 1 is a block diagram of an exemplary communication 

system 100. In the exemplary embodiment, communication system 100 includes a 

base station 102, a spectrum management system 104, a communication network 106, 

and one or more wireless devices 108. In one embodiment, communication system 

100 also includes a wireless network 110. In the exemplary embodiment, spectrum 

-4-



management system 104, communication network 106, wireless devices 108, and 

wireless network 110 are positioned within a location 112, such as a factory or 

another building. Alternatively, spectrum management system 104, communication 

network 106, wireless devices 108, and/or wireless network 110, and/or components 

thereof, are positioned in any other location that enables communication system 100 

to function as described herein. In another embodiment, communication system 100 

is an ad-hoc system that does not include base station 102. 

[0023] In the exemplary embodiment, base station 102 includes a 

transmission tower that transmits wireless signals throughout communication system 

100. Base station 102 is positioned external to location 112 but is positioned such that 

location 112 is within a transmission range of base station 102. In the exemplary 

embodiment, base station 102 transmits wireless signals within one or more television 

(TV) broadcast bands of frequencies. The TV broadcast bands are typically 

predefined by regulation, and may include, for example, frequencies between about 

54 megahertz (MHz) and about 698 MHz. More specifically, the TV broadcast bands 

may include frequencies between about 54 MHz and about 72 MHz, between about 

76 MHz and about 88 MHz, between about 174 MHz and about 216 MHz, between 

about 470 MHz and about 608 MHz, and/or between about 614 MHz and about 698 

MHz. Alternatively, base station 102 transmits wireless signals within any suitable 

radio frequency bands, including regulated and/or industrial, scientific, and medical 

(ISM) bands. 

[0024] Spectrum management system 104 includes a server 114, a 

database 116, and at least one spectrum sensor 118. Server 114 includes at least one 

processor 120, at least one memory device 122, and at least one communication 

device 124. 

[0025] Processor 120 includes any suitable programmable circuit 

including one or more systems and microcontrollers, microprocessors, reduced 

instruction set circuits (RISC), application specific integrated circuits (ASIC), 

programmable logic circuits (PLC), field programmable gate arrays (FPGA), and any 

other circuit capable of executing the functions described herein. The above 
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examples are exemplary only, and thus are not intended to limit in any way the 

definition and/or meaning of the term "processor." 

[0026] Memory device 122 includes a computer readable storage 

medium, such as, without limitation, random access memory (RAM), flash memory, a 

hard disk drive, a solid state drive, a diskette, a flash drive, a compact disc, a digital 

video disc, and/or any suitable memory. In the exemplary embodiment, memory 

device 122 includes data and/or instructions that are executable by processor 120 (i.e., 

processor 120 is programmed by the instructions) to enable processor 120 to perform 

the functions described herein. 

[0027] Communication device 124 may include, without limitation, a 

network interface controller (NIC), a network adapter, a transceiver, a public switched 

telephone network (PSTN) interface controller, or any other communication device 

that enables communication system 100 to operate as described herein. 

Communication device 124 may connect to communication network 106, to database 

116, and/or to spectrum sensor 118 using any suitable communication protocol. In 

the exemplary embodiment, communication network 106 and communication device 

124 use a wired Ethernet protocol. 

[0028] In the exemplary embodiment, database 116 stores data 

representative of a list of the available spectrum of frequencies within location 112 

with respect to time. In addition, database 116 stores a list of devices using the 

spectrum within location 112, such as wireless devices 108. In the exemplary 

embodiment, the data stored in database 116 is continuously updated as new data is 

received for the available spectrum and/or the devices using the spectrum. 

Accordingly, database 116 includes a spatio-temporal correlation of the available 

spectrum within a location 112 with respect to time. 

[0029] Spectrum sensor 118, in the exemplary embodiment, is a 

sensor that detects and/or measures an amount of electromagnetic radiation and/or an 

amount of interference present at different frequencies. Spectrum sensor 118 provides 

an output indicative of the amount, or amplitude, of the radiation at each frequency. 
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The output is used to determine an amount of "white space," or available spectrum or 

frequencies, within a spectrum of frequencies at a location. As used herein, the terms 

"white space," "unused frequency or spectrum," and "available frequency or 

spectrum" refer to one or more frequencies or frequency bands within which the 

amplitude of electromagnetic radiation, such as an amplitude of the radio frequency 

signals, is less than a predetermined threshold. The threshold may be set by a user, or 

may be a threshold set by an external device. 

[0030] Communication network 106 is a network 106 that 

communicatively couples server 114, database 116, and/or spectrum sensor 118 

together. In the exemplary embodiment, communication network 106 is a wired 

Ethernet network. Alternatively, communication network 106 may be any other 

wired or wireless network that enables communication system 100 to function as 

described herein. 

[0031] Wireless network 110, in the exemplary embodiment, is a 

wireless Ethernet network that extends at least partially throughout location 112. In 

one embodiment, wireless network 110 operates using signal frequencies of about 900 

megahertz (MHz), 2.4 gigahertz (GHz) and/or about 5 GHz. Alternatively, any 

wireless communication frequency and/or protocol may be used, such as Bluetooth, 

ultra-wideband (UWB), and/or cellular data networks, that enables communication 

system 100 to function as described herein. In the exemplary embodiment, wireless 

network 110 enables wireless devices 108 to communicate with each other, with other 

devices or systems within location 112, and/or with other devices and/or systems 

connected to the Internet or to an intranet. For example, in one embodiment, wireless 

network 110 is coupled to communication network 106. 

[0032] Wireless device 108 may include any computing device that 

is able to wirelessly communicate with other devices. For example, wireless device 

108 may include a smartphone, a tablet computing device, a laptop computer, a 

desktop computer, and/or any other device that enables communication system 100 to 

function as described herein. In the exemplary embodiment, wireless devices 108 are 

mobile devices that communicate at least partially using one or more TV broadcast 
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band frequencies. In some embodiments, wireless device 108 communicates with 

other devices or systems, such as server 114, directly or indirectly through one or 

more networks such as wireless network 110 and/or communication network 106. 

Moreover, in the exemplary embodiment, wireless device 108 communicates with 

base station 102 using one or more TV broadcast band frequencies. Alternatively, 

wireless devices 108 transmit wireless signals to other wireless devices 108 and/or to 

base station 102 using any suitable radio frequency bands, including regulated and/or 

ISM bands. 

[0033] Fig. 2 is a block diagram of an exemplary wireless device 108 

that may be used with communication system 100 (shown in Fig. 1). In the 

exemplary embodiment, wireless device 108 includes a processor 202, a memory 

device 204, a wireless network transceiver 206, a TV broadcast band transceiver 208, 

and a wired network transceiver 210. Alternatively, wireless device 108 may not 

include wired network transceiver 210 and/or wireless network transceiver 206. 

While wireless device 108 is described herein as including TV broadcast band 

transceiver 208, wireless device 108 may use any transceiver that broadcasts and 

receives wireless signals within any frequency band that enables wireless device 108 

to function as described herein. 

[0034] Processor 202 includes any suitable programmable circuit 

including one or more systems and microcontrollers, microprocessors, reduced 

instruction set circuits (RISC), application specific integrated circuits (ASIC), 

programmable logic circuits (PLC), field programmable gate arrays (FPGA), and any 

other circuit capable of executing the functions described herein. The above 

examples are exemplary only, and thus are not intended to limit in any way the 

definition and/or meaning of the term "processor." 

[0035] Memory device 204 includes a computer readable storage 

medium, such as, without limitation, random access memory (RAM), flash memory, a 

hard disk drive, a solid state drive, a diskette, a flash drive, a compact disc, a digital 

video disc, and/or any suitable memory. In the exemplary embodiment, memory 

device 204 includes data and/or instructions that are executable by processor 202 (i.e., 
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processor 202 is programmed by the instructions) to enable processor 202 to perform 

the functions described herein. 

[0036] Wireless network transceiver 206, in the exemplary 

embodiment, is a wireless Ethernet transceiver that communicates with wireless 

network 110. In one embodiment, wireless device 108 communicates with server 114 

via wireless network 110 and/or communication network 106. In another 

embodiment, wireless device 108 communicates directly with server 114, or 

communicates with server 114 through communication network 106, bypassing 

wireless network 110. 

[0037] TV broadcast band transceiver 208 enables wireless device 

108 to communicate with other devices or systems using TV broadcast band 

frequencies. For example, wireless device 108 may communicate with base station 

102 using one or more TV broadcast band frequencies to transmit and/or receive data 

between other devices communicatively coupled to base station 102. 

[0038] In the exemplary embodiment, wired network transceiver 210 

is a wired Ethernet transceiver. Wired network transceiver 210 may be coupled to 

communication network 106 to enable wireless device 108 to communicate with 

server 114, for example. 

[0039] Fig. 3 is a flow diagram of an exemplary method 300 of 

operating a communication system, such as communication system 100 (shown in 

Fig. 1). In the exemplary embodiment, method 300 is embodied within a plurality of 

computer-executable instructions that program server 114 (i.e., processor 120) to 

perform the functions described herein. Accordingly, in the exemplary embodiment, 

method 300 is executed by processor 120. 

[0040] In the exemplary embodiment, server 114 receives 302 a 

connection request from a wireless device, such as wireless device 108 (shown in Fig. 

1). More specifically, when wireless device 108 enters location 112 (shown in Fig. 

1), or at a point in time after wireless device 108 enters location 112, wireless device 

108 transmits a request to server 114 to access the wireless spectrum within location 
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112 for use in communicating with another device. For example, wireless device 108 

transmits a request to server 114 to access a portion of the TV broadcast band within 

location 112 for a desired duration (also referred to herein as a "desired 

communication session duration" or a "desired session duration"). 

[0041] Server 114 determines 304 whether wireless device 108 is 

authorized to access the wireless spectrum. For example, server 114 accesses 

database 116 (shown in Fig. 1), or another device, to determine whether wireless 

device 108 is included within a list of authorized devices for location 112 and/or for 

the wireless spectrum. If server 114 determines that wireless device 108 is not 

authorized to access the wireless spectrum within location 112, server 114 transmits 

306 an error message to wireless device 108 indicating that wireless device 108 is not 

authorized. However, if server 114 determines that wireless device 108 is authorized 

to access the wireless spectrum within location 112, server 114 determines 308 a 

connectivity plan for wireless device 108, as described more fully herein. 

[0042] Fig. 4 is a flow diagram of an exemplary method 308 of 

determining a connectivity plan for a wireless device, such as wireless device 108, to 

access a wireless spectrum within location 112 (shown in Fig. 1) for a desired 

duration. In the exemplary embodiment, method 308 is embodied within a plurality 

of computer-executable instructions that program server 114 (i.e., processor 120) to 

perform the functions described herein. Accordingly, in the exemplary embodiment, 

method 308 is executed by processor 120. 

[0043] In the exemplary embodiment, a request is transmitted 402 to 

wireless device 108 to determine a level of service (e.g., a quality of service (QoS)) 

requested by wireless device 108. For example, the level of service requested by 

wireless device 108 may include or may specify a minimum bandwidth, a minimum 

latency, a priority level, a maximum amount of jitter or interference, a duration of a 

desired communication session, and/or any other aspect of the traffic (or data) 

transmitted from, or received by, wireless device 108. Server 114 receives 404 data 

representative of the requested level of service from wireless device 108. In one 

embodiment, server 114 communicates with wireless device 108 via wireless network 
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110 and/or communication network (shown in Fig. 1) to determine the requested level 

of service, for example. 

[0044] Server 114 determines 406 the available spectrum within the 

wireless device location, i.e., within location 112. More specifically, server 114 

determines the white space, or available spectrum, over time (e.g., for a duration of 

one or more current and/or future communication sessions) within the TV broadcast 

band within location 112 by accessing database 116. In the exemplary embodiment, 

server 114 references database 116 to determine a list of devices registered with 

database 116 that are accessing one or more spectrums and/or that are expected to 

access one or more spectrums within location 112 at a current time and/or at a time in 

the future. 

[0045] In a specific embodiment, server 114 determines a geospatial 

usage of the spectrum with respect to time based on the expected spectrum usage of 

the registered devices over time and based on the measured and/or estimated usage of 

the spectrum by other devices and/or based on historical usage of the spectrum within 

location 112. Server 114 determines the available spectrum for the communication 

session based on the desired duration of the session and based on a detennination of 

which frequency bands are expected to be available during the time of the 

communication session. 

[0046] It should be recognized that wireless device 108, or other 

registered or unregistered devices, may move within location 112 and/or may move 

into or out of location 112. Accordingly, server 114 may associate or determine a 

mobility profile to wireless device 108 and/or other devices within location 114. The 

mobility profile may include, for example, a first frequency band usable by wireless 

device 108 within a first area of location 112 and a second frequency band usable by 

wireless device 108 if wireless device 108 moves to a second area of location 112. 

[0047] Moreover, in the exemplary embodiment, server 114 

determines 408 whether there is spectrum available at the requested level of service. 

For example, in one embodiment, server 114 determines whether sufficient bandwidth 
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is available within the unused portions of the spectrum to enable wireless device 108 

to operate at the requested level of service during the requested time. If server 114 

determines 408 that sufficient spectrum is available at the requested level of service 

and time, server 114 selects 410 a frequency band within the spectrum that enables 

wireless device 108 to operate at the requested level of service. 

[0048] Server 114 transmits 412 an authorization message to wireless 

device 108 to enable wireless device 108 to operate at the selected frequency band. 

Moreover, server 114 adds wireless device 108 to the list of devices using the 

spectrum (i.e., the list of devices using the selected frequency band) within database 

116. Accordingly, server 114 updates database 116 to reflect that the selected 

frequency band is being used by wireless device 108 such that the portion of the 

spectrum may now be unavailable to other devices. 

[0049] In contrast, if server 114 determines that sufficient spectrum 

is not available at the requested level of service, server 114 determines 414 whether 

sufficient spectrum is available at a lower level of service. If sufficient spectrum is 

not available at a lower level of service, server 114 transmits 416 an error message to 

wireless device 108 indicating that location 112 does not have sufficient spectrum 

available for wireless device 108. 

[0050] If sufficient spectrum is available at the lower level of 

service, server 114 selects 418 a frequency band that enables wireless device 108 to 

operate at the lower level of service. Server 114 transmits 412 an authorization 

message to wireless device 108 to operate at the selected frequency band. In addition, 

server 114 updates database 116 to reflect that the selected frequency band is being 

used by wireless device 108 such that the portion of the spectrum may now be 

unavailable to other devices for the duration of the communication session. 

[0051] In one embodiment, server 114 may select a plurality of 

frequency bands for wireless device 108 to use during different portions of the 

communication session. For example, if a first frequency band is available during a 

first portion of the desired communication session but not during a second portion of 



the desired communication session, and if a second frequency band is available during 

the second portion but not during the first portion, server 114 may select, and enable 

wireless device 108 to use, the first frequency band for the first portion and the second 

frequency band for the second portion. 

[0052] A technical effect of the methods and systems described 

herein includes at least one of: (a) determining an available spectrum of frequencies 

within a location over time; (b) receiving a request from a wireless device to access an 

available spectrum of frequencies for a predefined duration; (c) selecting, by a 

processor within a communication system, a frequency band within a spectrum that is 

available to be used by a wireless device for a predefined duration; and (d) 

transmitting an authorization message to a wireless device to use a selected frequency 

band. 

[0053] The embodiments described herein provide an efficient and 

robust communication system that may be used to provide wireless access to one or 

more wireless devices using a TV broadcast band of frequencies, or another suitable 

band of frequencies. A server manages the usage of available spectrum within the TV 

broadcast band (or another band) at a location over time. The server receives a 

request from a wireless device and determines whether the wireless device is 

authorized to use the spectrum at the location for a requested duration or time. The 

server also determines one or more portions of the spectrum that are available to be 

used for the requested duration. The wireless device transmits a request to access the 

spectrum at a desired level of service. The server determines whether sufficient 

spectrum is available to enable the wireless device to operate at the desired level of 

service, and selects a frequency band within the available spectrum. The server 

transmits an authorization message to the wireless device to enable the wireless 

device to use the selected frequency band at the desired level of service. If 

insufficient spectrum is available to enable the wireless device to operate at the 

desired level of service, the server determines whether sufficient spectrum is available 

to operate the wireless device at a lower level of service. If insufficient spectrum is 

available to operate at the lower level of service, the server transmits an error message 

to the wireless device. However, if sufficient spectrum is available to operate the 
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wireless device at the lower level of service, the server selects a frequency band for 

use with the lower level of service and transmits an authorization message to the 

wireless device to use the selected frequency band. Accordingly, the server 

efficiently manages the available TV broadcast band spectrum (or another band) 

within a location and enables a plurality of wireless devices to access the TV 

broadcast band. 

[0054] Exemplary embodiments of servers and methods for 

operating a communication system are described above in detail. The servers and the 

methods are not limited to the specific embodiments described herein but, rather, 

components of the servers and/or steps of the methods may be utilized independently 

and separately from other components and/or steps described herein. Further, the 

described operations and/or components may also be defined in, or used in 

combination with, other systems, methods, and/or networks, and are not limited to 

practice with only the communication system as described herein. 

[0055] The systems described herein are not intended to suggest any 

limitation as to the scope of use or functionality of any aspect of the disclosure. In 

addition, the systems described herein should not be interpreted as having any 

dependency or requirement relating to any one or combination of components 

illustrated in the exemplary operating environment. 

[0056] The order of execution or performance of the operations in 

the embodiments of the invention illustrated and described herein is not essential, 

unless otherwise specified. That is, the operations may be performed in any order, 

unless otherwise specified, and embodiments of the invention may include additional 

or fewer operations than those disclosed herein. For example, it is contemplated that 

executing or performing a particular operation before, contemporaneously with, or 

after another operation is within the scope of aspects of the invention. 

[0057] Although specific features of various embodiments of the 

invention may be shown in some drawings and not in others, this is for convenience 

only. In accordance with the principles of the invention, any feature of a drawing 
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may be referenced and/or claimed in combination with any feature of any other 

drawing. 

[0058] This written description uses examples to disclose various 

embodiments, which include the best mode, to enable any person skilled in the art to 

practice those embodiments, including making and using any devices or systems and 

performing any incorporated methods. The patentable scope is defined by the claims, 

and may include other examples that occur to those skilled in the art. Such other 

examples are intended to be within the scope of the claims if they have structural 

elements that do not differ from the literal language of the claims, or if they include 

equivalent structural elements with insubstantial differences from the literal languages 

of the claims. 
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WHAT IS CLAIMED IS: 

1. A server comprising: 

a memory device configured to store a plurality of computer-

executable instructions; and 

a processor coupled to said memory device, wherein, when said 

processor executes the plurality of computer-executable instructions, said processor is 

programmed to: 

determine an available spectrum of frequencies within a 

location over time; 

receive a request from a wireless device to access the available 

spectrum for a predefined duration; 

select a frequency band within the spectrum that is available to 

be used by the wireless device for the predefined duration; and 

transmit an authorization message to the wireless device to use 

the selected frequency band. 

2. A server in accordance with Claim 1, wherein said processor is 

further programmed to receive a request from the wireless device to operate at a first 

level of service. 

3. A server in accordance with Claim 2, wherein said processor is 

further programmed to determine whether sufficient spectrum is available to enable 

the wireless device to operate at the first level of service. 

4. A server in accordance with Claim 3, wherein said processor is 

further programmed to select the frequency band within the available spectrum that 

enables the wireless device to operate at the first level of service upon the 

determination that sufficient spectrum is available. 
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5. A server in accordance with Claim 3, wherein, upon the 

determination that sufficient spectrum is not available to enable the wireless device to 

operate at the first level of service, said processor is further programmed to determine 

whether sufficient spectrum is available to enable the wireless device to operate at a 

second level of service that is lower than the first level of service. 

6. A server in accordance with Claim 5, wherein, upon the 

determination that sufficient spectrum is not available to enable the wireless device to 

operate at the second level of service, said processor is further programmed to 

transmit an error message to the wireless device. 

7. A server in accordance with Claim 5, wherein, upon the 

detennination that sufficient spectrum is available to enable the wireless device to 

operate at the second level of service, said processor is further programmed to select 

the frequency band within the spectrum that enables the wireless device to operate at 

the second level of service. 

8. A server in accordance with Claim 1, wherein said processor is 

further programmed to determine an available spectrum of frequencies of a television 

broadcast band within the location over time. 

9. A server in accordance with Claim 1, wherein a database is 

communicatively coupled to said server, said processor is further programmed to 

determine the spectrum that is available within the location by receiving data from the 

database. 

10. A server in accordance with Claim 9, wherein said server is 

configured to update the database to reflect the selected frequency band used by the 

wireless device for the predefined duration. 

11. A method of operating a communication system, said method 

comprising: 

determining an available spectrum of frequencies within a location 

over time; 
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receiving a request from a wireless device to access the available 

spectrum for a predefined duration; 

selecting, by a processor within the communication system, a 

frequency band within the spectrum that is available to be used by the wireless device 

for the predefined duration; and 

transmitting an authorization message to the wireless device to use the 

selected frequency band. 

12. A method in accordance with Claim 11, further comprising 

receiving a request from the wireless device to operate at a first level of service. 

13. A method in accordance with Claim 12, further comprising 

determining whether sufficient spectrum is available to enable the wireless device to 

operate at the first level of service. 

14. A method in accordance with Claim 13, further comprising 

selecting the frequency band within the available spectrum that enables the wireless 

device to operate at the first level of service upon the determination that sufficient 

spectrum is available. 

15. A method in accordance with Claim 13, wherein, upon the 

determination that sufficient spectrum is not available to enable the wireless device to 

operate at the first level of service, said method further comprises determining 

whether sufficient spectrum is available to enable the wireless device to operate at a 

second level of service that is lower than the first level of service. 

16. A method in accordance with Claim 15, wherein, upon the 

determination that sufficient spectrum is not available to enable the wireless device to 

operate at the second level of service, said method further comprises transmitting an 

error message to the wireless device. 

17. A method in accordance with Claim 15, wherein, upon the 

determination that sufficient spectrum is available to enable the wireless device to 
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operate at the second level of service, said method further comprises selecting the 

frequency band within the spectrum that enables the wireless device to operate at the 

second level of service. 

18. A method in accordance with Claim 11, wherein determining 

an available spectrum of frequencies comprises determining an available spectrum of 

frequencies of a television broadcast band within the location over time. 

19. A method in accordance with Claim 11, further comprising 

determining the spectrum that is available within the location by receiving data from a 

database. 

20. A method in accordance with Claim 19, further comprising 

updating the database to reflect the selected frequency band used by the wireless 

device for the predefined duration. 
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