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BANDWIDTH AUCTIONS

BACKGROUND

[0001] Unless otherwise indicated herein, the approaches described in this
section are not prior art to the claims in this application and are not admitted to

be prior art by inclusion in this section.

[0002] Current mobile data service may have a limited capacity such that
the quality of service delivered to users during peak usage hours may be

significantly lower than that delivered during non-peak usage hours.
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SUMMARY

[0003] The present disclosure describes examples methods for facilitating
and participating in bandwidth auctions. Example methods may include
transmitting a bandwidth bid request including a bandwidth request quantity, a
bandwidth request timing, a bandwidth request bid price, and a bandwidth
request location to a bandwidth auction provider in response to a bandwidth need
notification, receiving a bid win notification including a bandwidth bid win quantity,
a bandwidth bid win timing, a bandwidth bid win location, a bandwidth bid win
price, a bandwidth provider and a bandwidth activation token from the bandwidth
auction provider, transmitting a bandwidth request including the bandwidth
activation token to the bandwidth provider in response to the bid win notification,
and receiving bandwidth from the bandwidth provider based at least in part on

the bandwidth activation token.

[0004] Example methods may also include receiving a first bandwidth
submission having a first bandwidth submission quantity, a first bandwidth
submission timing, and a first bandwidth submission location from a first
bandwidth source, receiving a second bandwidth submission having a second
bandwidth submission quantity, a second bandwidth submission timing, and a
second bandwidth submission location from a second bandwidth source, pooling
and arranging the first bandwidth submission and the second bandwidth
submission to provide a pool of bandwidth for auction, receiving a plurality of
bandwidth bid requests from a plurality of bandwidth requestors, each of the

plurality of bandwidth bid requests having a bandwidth request quantity, a
2
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bandwidth request timing, a bandwidth request bid price, and a bandwidth
request location, performing an auction on the pool of bandwidth for auction to
determine a bid win for at least a portion of bandwidth; and transmitting a bid win
notification based on the bid win to a bandwidth bid winner, the bid win
notification including a bandwidth bid win quantity, a bandwidth bid win timing, a
bandwidth bid win location, a bandwidth bid win price, a bandwidth provider and

a bandwidth activation token.

[0005] Example methods may also include transmitting a bandwidth
submission having a bandwidth submission quantity, a bandwidth submission
timing, and a bandwidth submission location to a bandwidth auction provider,
receiving a bandwidth use request including a bandwidth activation token related
to the bandwidth submission from a bandwidth user, evaluating the bandwidth
activation token to verify the bandwidth use request, providing bandwidth to the

bandwidth user, and receiving payment for the bandwidth.

[0006] The present disclosure also describes example machine readable
non-transitory medium having stored therein instructions that, when executed,
cause a device to facilitate or participate in a bandwidth auction. Example
machine readable non-transitory media may have stored therein instructions that,
when executed, cause a device to participate in a bandwidth auction by
transmitting a bandwidth bid request including a bandwidth request quantity, a
bandwidth request timing, a bandwidth request bid price, and a bandwidth
request location to a bandwidth auction provider in response to a bandwidth need

notification, receiving a bid win notification including a bandwidth bid win quantity,

3
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a bandwidth bid win timing, a bandwidth bid win location, a bandwidth bid win
price, a bandwidth provider and a bandwidth activation token from the bandwidth
auction provider, transmitting a bandwidth request including the bandwidth
activation token to the bandwidth provider in response to the bid win notification,
and receiving bandwidth from the bandwidth provider based at least in part on

the bandwidth activation token.

[0007] Other example machine readable non-transitory media may have
stored therein instructions that, when executed, cause a device to facilitate a
bandwidth auction by receiving a first bandwidth submission having a first
bandwidth submission quantity, a first banvdwidth submission timing, and a first
bandwidth submission location from a first bandwidth source, receiving a second
bandwidth submission having a second bandwidth submission quantity, a second
bandwidth submission timing, and a second bandwidth submission location from
a second bandwidth source, pooling and arranging the first bandwidth
submission and the second bandwidth submission to provide a pool of bandwidth
for auction, receiving a plurality of bandwidth bid requests from a plurality of
bandwidth requestors, each of the plurality of bandwidth bid requests having a
bandwidth request quantity, a bandwidth request timing, a bandwidth request bid
price, and a bandwidth request location, performing an auction on the pool of
bandwidth for auction to determine a bid win for at least a portion of bandwidth;
and transmitting a bid win notification based on the bid win to a bandwidth bid

winner, the bid win notification including a bandwidth bid win quantity, a
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bandwidth bid win timing, a bandwidth bid win location, a bandwidth bid win

price, a bandwidth provider and a bandwidth activation token.

[0008] Other example machine readable non-transitory media may have
stored therein instructions that; when executed, cause a device to participate in a
bandwidth auction by include transmitting a bandwidth submission having a
bandwidth submission quantity, a bandwidth submission timing, and a bandwidth
submission location to a bandwidth auction provider, receiving a bandwidth use
request including a bandwidth activation token related to the bandwidth
submission from a bandwidth user, evaluating the bandwidth activation token to
verify the bandwidth use request, providing bandwidth to the bandwidth user, and

receiving payment for the bandwidth.

[0009] The present disclosure also describes example devices. Example
devices may include a processor and a machine readable medium having stored
therein instructions that, when executed, cause the device to participate in a
bandwidth auction by transmitting a bandwidth bid request including a bandwidth
request quantity, a bandwidth request timing, a bandwidth request bid price, and
a bandwidth request location to a bandwidth auction provider in response to a
bandwidth need notification, receiving a bid win notification including a bandwidth
bid win quantity, a bandwidth bid win timing, a bandwidth bid win location, a
bandwidth bid win price, a bandwidth provider and a bandwidth activation token
from the bandwidth auction provider, transmitting a bandwidth request including

the bandwidth activation token to the bandwidth provider in response to the bid
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win notification, and receiving bandwidth from the bandwidth provider based at

least in part on the bandwidth activation token.

[0010] Other example devices may include a processor and a machine
readable medium having stored therein instructions that, when executed, cause
the device to facilitate a bandwidth auction by receiving a first bandwidth
submission having a first bandwidth submission quantity, a first bandwidth
submission timing, and a first bandwidth submission location from a first
bandwidth source, receiving a second bandwidth submission having a second
bandwidth submission quantity, a second bandwidth submission timing, and a
second bandwidth submission location from a second bandwidth source, pooling
and arranging the first bandwidth submission and the second bandwidth
submission to provide a pool of bandwidth for auction, receiving a plurality of
bandwidth bid requests from a plurality of bandwidth requestors, each of the
plurality of bandwidth bid requests having a bandwidth request quantity, a
bandwidth request timing, a bandwidth request bid price, and a bandwidth
request location, performing an auction on the pool of bandwidth for auction to
determine a bid win for at least a portion of bandwidth; and transmitting a bid win
notification based on the bid win to a bandwidth bid winner, the bid win
notification including a bandwidth bid win quantity, a bandwidth bid win timing, a
bandwidth bid win location, a bandwidth bid win price, a bandwidth provider and

a bandwidth activation token.

[001 1] Other example devices may include a processor and a machine
readable medium having stored therein instructions that, when executed, cause

6



WO 2013/100854 PCT/SG2011/000455

the device to 'participate in a bandwidth auction by transmitting a bandwidth
submission having a bandwidth submission quantity, a bandwidth submission
timing, and a bandwidth submission location to a bandwidth auction provider,
receiving a bandwidth use request including a bandwidth activation token related
to the bandwidth submission from a bandwidth user, evaluating the bandwidth
activation token to verify the bandwidth use request, providing bandwidth to the

bandwidth user, and receiving payment for the bandwidth.

[0012] The foregoing summary may be illustrative only and may not be
intended to be in any way limiting. In addition to the illustrative aspects,
embodiments, and features described above, further aspects, embodiments, and
features will become apparent by reference to the drawings and the following

detailed description.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0013] Subject matter is particularly pointed out and distinctly claimed in
the concluding portion of the specification. The foregoing and other features of
the present disclosure will become more fully apparent from the following
description and appended claims, taken in conjunction with the accompanying
drawings. Understanding that these drawings depict only several embodiments
in accordance with the disclosure and are, therefore, not to be considered limiting
of its scope, the disclosure will be described with additional specificity and detail

through use of the accompanying drawings.
[0014] In the drawings:

Fig. 1is an illustration of a block diagram of an example method for

participating in a bandwidth auction;

Fig. 2 is an illustration of a block diagram of an example method for

facilitating a bandwidth auction;

Fig. 3 is an illustration of a block diagram of an example method 300 for

participating in a bandwidth auction;

Fig. 4 is an illustration of a table that may be presented to a user via a

display for selection of a bandwidth amount;

Fig. 5is an illustration of a device that may accept user input via a touch

screen;
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Fig. 6 is an illustration of an example method for segmenting a bandwidth

submission;

Fig. 7 is an illustration of an example method for providing a series of

bandwidth auctions;
Fig. 8 is an illustration of an example computer program product; and

Fig. 9 is an illustration of a block diagram of an example computing
device, all arranged in accordance with at least some embodiments of the

present disclosure.
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DETAILED DESCRIPTION

[0015] Subject matter is particularly pointed out and distinctly claimed in
the concluding portion of the specification. The foregoing and other features of
the present disclosure will become more fully apparent from the following
description and appended claims, taken in conjunction with the accompanying
drawings. Understanding that these drawings depict only several embodiments
in accordance with the disclosure and are, therefore, not to be considered limiting
of its scope, the disclosure will be described with additional specificity and detail

through use of the accompanying drawings.

[0016] The following description sets forth various examples along with
specific details to provide a thorough understanding of claimed subject matter. It
will be understood by those skilled in the art, however, that claimed subject
matter may be practiced without some or more of the specific details disclosed
herein. Further, in some circumstances, well-known methods, procedures,
systems, components and/or circuits have not been described in detail in order to

avoid unnecessarily obscuring claimed subject matter.

[0017] In the following detailed description, reference is made to the
accompanying drawings, which form a part hereof. In the drawings, similar
symbols typically identify similar components, unless context dictates otherwise.
The illustrative embodiments described in the detailed description, drawings, and
claims are not meant to be limiting. Other embodiments may be utilized, and

other changes may be made, without departing from the spirit or scope of the

10
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subject matter presented here. It will be readily understood that the aspects of
the present disclosure, as generally described herein, and illustrated in the
Figures, can be arranged, substituted, combined, and designed in a wide variety
of different configurations, all of which are explicitly contemplated and make part

of this disclosure.

[0018] This disclosure is drawn, inter alia, to methods, devices, systems
and computer readable media related to providing, facilitating, or participating in

bandwidth auctions.

[0019] In some examples, methods discussed herein may be performed
by bandwidth purchasers, bandwidth auction facilitators, or bandwidth providers.
In some examples, a bandwidth bid request may be transmitted from a
bandwidth purchaser to a bandwidth auction facilitator. Bandwidth submissions
may be transmitted from a bandwidth provider to the bandwidth auction
facilitator. The bandwidth auction facilitator may pool and arrange received
bandwidth submissions in preparation for an auction. The bandwidth auction
facilitator may further perform one or more auctions based on the pooled and
arranged bandwidth submissions and the received bandwidth bid requests. In
some examples, the auction may include a Vickrey-Clarke-Gloves (VCG)
auction. The bandwidth auction results may be transmitted to bandwidth
purchasers and bandwidth providers. The bandwidth purchaser and bandwidth
provider may communicate such that the bandwidth may be provided to the
purchaser by the provider. Such communications may be initiated by either party
to the bandwidth transaction. The bandwidth purchaser may pay the bandwidth

11
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provider using either actual currency or virtual currency. The payment may be
made directly or the payment may be made through an intermediary. In some
examples, the intermediary may be the bandwidth auction facilitator. Further,
payment for the auction service may be made from either the bandwidth

purchaser or the bandwidth provider to the bandwidth auction facilitator.

[0020] The methods, devices, systems and computer readable media
discussed herein provide a platform and methods for the buying and selling
bandwidth among telecommunications companies, between telecommunications
companies and corporate network (e.g., Wi-Fi) providers, or mobile users, or the
like. In some examples, the techniques discussed may provide efficient,

dynamic, real-time, and location-based bandwidth allocation as needed.

[0021] Fig. 1is an illustration of a block diagram of an example method
100 for participating in a bandwidth auction, arranged in accordance with at least
some embodiments of the present disclosure. In general, method 100 may be
performed by any suitable device, devices, or system such as those discussed
herein. In general, method 100 may be performed by a bandwidth requestor
and/or user device. In some examples, method 100 may be performed by a
mobile device. In some examples, method 100 may be performed by a
bandwidth provider such that the provider may purchase additional bandwidth to

provide additional bandwidth to its users.

[0022] Method 100 sets forth various functional blocks or actions that may
be described as processing steps, functional operations, events and/or acts, etc.,

which may be performed by hardware, software, and/or firmware. Numerous

12
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alternatives to the functional blocks shown in Fig. 1 may be practiced in various
implementations. For example, intervening actions not shown in Fig. 1 and/or
additional actions not shown in Fig. 1 may be employed and/or some of the
actions shown in Fig. 1 may be eliminated, without departing from the scope of
claimed subject matter. Method 100 may include one or more of functional
operations as indicated by one or more of blocks 110, 120, 130, 140, 150, 160

and/or 170. The process of method 100 may begin at block 110.

[0023] At block 110, "Transmit a Bandwidth Bid Request to a Bandwidth
Auction Provider", a bandwidth bid request may be transmitted from a bandwidth
requester to a bandwidth auction provider. In some examples, the bandwidth
request may be generated in response to a bandwidth need notification. In
general, a bandwidth need notification may indicate to the bandwidth requester
that bandwidth may be needed at a bandwidth requester device. In some
examples, the bandwidth need notification may be provided by a device user. In
some examples, the bandwidth need notification may be device generated in
response to a prepaid quota being exhausted. In some examples, the bandwidth
need notification may be device generated in response to a postpaid quota

reaching a predetermined threshold.

[0024] In some examples, method 100 may be performed by a bandwidth
provider and the bandwidth need notification may be generated in response to
the bandwidth provider using a predetermined percentage of a capacity of the
bandwidth provider. For example, at a telecommunications company, if a tower
cell or location may reach a preset threshold percentage of capacity (e.g., 90% of

13
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capacity), the telecommunications system may automatically generate one or
more bandwidth requests for a bandwidth auction. Such bandwidth requests
may be location-based including a location of the tower cell or location that may

have reached the preset threshold.

[0025] In general, the transmitted bandwidth bid request may include any
information that may provide the bandwidth auction provider the information
necessary for the device to participate in the bandwidth auction. In some
examples, the bandwidth bid request may include a bandwidth request ciuantity,
a bandwidth request timing, a bandwidth request bid price, or a bandwidth
request location, or the like. In some examples, the bandwidth bid request
location may be automatically generated by the requesting device based in part
on a global positioning system (GPS) determined location of the device. In some
examples, the bandwidth request location may include a boundary that may

define an area in which the bandwidth may be used.

[0026] As discussed, in some examples, the bandwidth requester may
generate and transmit a bandwidth bid request to an auction provider. In some
examples, the bandwidth requester may generate and transmit the bandwidth bid
request at least partially in response to receiving an indication of an available
bandwidth auction from a bandwidth auction provider or other source. In some
examples, the bandwidth requester device may be enabled to receive
notifications of bandwidth auctions. In some examples, the device may be a
subscriber to a service or system that provides notifications of bandwidth
auctions. In various examples, the notification of a bandwidth auction may be

14
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received from an auction provider, a subscription service provider, an auction

scheduler, a compiling service, or the like.

[0027] At block 120, "Bid Win?", it may be determined whether the
bandwidth requester won the bid based on the bandwidth bid request. As will be
appreciated, the determination of whether the device won the bid may be made
by an auction provider, as is further discussed herein. If the bandwidth requester
did not win the bid, the process of method 100 may continue at block 140. If the
bandwidth requester did win the bid (or a portion of a bid), the process of method

100 may continue at block 130.

[0028] At block 140, "Receive a Bid Loss Notification”, the bandwidth
requester may receive a bid loss notification from the auction provider. The bid
loss notification may be transmitted from the auction provider to the bandwidth
requester in any suitable manner. In some examples, the bid loss notification
may include information indicating the device lost the bid. In some examples, the
bid loss notification may include additional information such as the winning price
or other information that may allow the device or the device user to modify future

bandwidth auction bids.

[0029] At block 130, "Receive a Bid Win Notification", the bandwidth
requester may receive a bid win notification from the auction provider. The bid
win notification may be transmitted from the auction provider to the device in any
suitable manner. In some examples, the bid win notification may include
information indicating the device won the bid. In some examples, the bid win

notification may include information indicating the device won a portion of the bid.

15
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In some exarhples, the bid win notification may include bandwidth bid win
guantity, a bandwidth bid win timing, a bandwidth bid win location, a bandwidth
bid win price, a bandwidth provider and a bandwidth activation token. In some
examples, the bid win notification may include a bid win time slot, a bid win
bandwidth provider or bandwidth source identification, or a price per bandwidth,
or the like. In some examples, the bandwidth requester may have prepaid for
bandwidth and in such examples, the bandwidth win notification may include an
amount of funds remaining for use. The process of method 100 may continue at

block 150.

[0030] At block 150, "Transmit a Bandwidth Request to a Bandwidth
Provider", the bandwidth requester may transmit a bandwidth request to a
bandwidth provider. In general, the bandwidth requester may transmit the
bandwidth request to a bandwidth provider indicated in the received bid win
notification. In some examples, the bandwidth request may include a bandwidth
activation token received in the received bid win notification. The process of

method 100 may continue at block 160.

[0031] At block 160, "Receive Bandwidth from the Bandwidth Provider",

the bandwidth requester may receive bandwidth from the bandwidth provider. In
general, the bandwidth received at the device may be any suitable bandwidth. In
some examples, the bandwidth may be Wi-Fi bandwidth. The process of method

100 may continue at block 170.

[0032] At block 170, "Transmit Payment for the Bandwidth”, the bandwidth

requester may transmit a payment for the bandwidth. In some examples, the

16
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device may transmit payment to the bandwidth provider. In some examples, the
device may transmit payment to the bandwidth auction provider. In some
examples, the device may transmit payment to a third party such as, for example,
a financial intermediary, clearinghouse, bank, or the like. In some examples, the
payment may include a currency payment in a currency local to the bandwidth
provision and transaction such as, for example, U.S. Dollars, or the like. In some
examples, the payment may include a virtual currency payment such that the
virtual currency may be valued relative to a government provided and/or backed
currency. For example, a bandwidth purchaser may first purchase virtual
currency (e.g., points, vouchers, tokens, or the like) and then use the purchased
virtual currency to purchase bandwidth. Such examples may offer advantages
such as preselling to the purchaser, verification of ability to pay and/or credit

rating prior to starting the auction, or the like.

[0033] The process of method 100 may be repeated any number of times
by a bandwidth requester. As discussed herein, numerous auctions may be
provided over time such that a bandwidth requester may participate in auctions
routinely or ad hoc as their bandwidth needs dictate. As will be appreciated, the
process of method 100 may be performed by any number of bandwidth

requesters either simultaneously or over time.

[0‘034] Fig. 2 is an illustration of a block diagram of an example method
200 for facilitating a bandwidth auction, arranged in accordance with at least
some embodiments of the present disclosure. In general, the method of Fig. 2
may be performed by any suitable device, devices, or system such as those

17
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discussed herein. In some examples, method 200 may be performed by a server
system, computing device, or computing devices operated by a bandwidth
auction provider. Method 200 sets forth various functional blocks or actions that
may be described as processing steps, functional operations, events and/or acts,
etc., which may be performed by hardware, software, and/or firmware.

Numerous alternatives to the functional blocks shown in Fig. 2 may be practiced
in various implementations. For example, intervening actions not shown in Fig. 2
and/or additional actions not shown in Fig. 2 may be employed and/or some of
the actions shown in Fig. 2 may be eliminated, without departing from the scope
of claimed subject matter. Method 200 may include one or more of functional
operations as indicated by one or more of blocks 210, 220, 230, 240, and/or 250.

The process of method 200 may begin at block 210.

[0035] At block 210, "Receive Bandwidth Submissions”, a bandwidth
auction facilitator may receive bandwidth submissions from one or more
bandwidth providers. In general, the bandwidth submissions may include any
information suitable to describe the future available bandwidth that the bandwidth
provider may be offering for auction. In some examples, the bandwidth
submissions may include a bandwidth submission quantity, a bandwidth
submission timing, or a bandwidth submission location, or the like. In some
examples, the bandwidth bid submission location may include a boundary

defining a bandwidth usability area.

[0036] In some examples, the bandwidth submissions may be received in
response to a bandwidth submissions request generated and provided by the

18
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bandwidth auction facilitator. The bandwidth auction facilitator may provide a
bandwidth submissions request based on a high demand for bandwidth, on a
regular schedule, at times of known or expected high bandwidth use, or the like.
In some examples, the bandwidth submissions request may be provided to
known and/or registered bandwidth providers. In some examples, the bandwidth
providers may include telecommunications companies, corporate Wi-Fi networks,
orteleco‘mmunications users that maintain substantially stable and available

networks, such as Wi-Fi networks.

[0037] In some examples, the bandwidth auction facilitator may generate
and transmit a bandwidth submission receipt confirmation to the bandwidth
providers such that the bandwidth providers may verify a submission has been
received. In general, the bandwidth submission receipt confirmation may include
any suitable information that confirms receipt. In some examples, the bandwidth
submission receipt confirmation may include a time stamp, details related to the

submitted bandwidth, or a token that confirms receipt, or the like.

[0038] In some examples, the bandwidth auction facilitator may receive
bandwidth submissions from at least a first bandwidth source and a second
bandwidth source such that a first bandwidth submission may be received from
the first bandwidth source and a second bandwidth submission may be received
from the second bandwidth source. In some examples, the first bandwidth
submission may include a first bandwidth submission quantity, a first bandwidth
submission timing, and a first bandwidth submission location. In some examples,

the second bandwidth submission may include second bandwidth submission

19
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guantity, a second bandwidth submission timing, and a second bandwidth

submission location.

[0039] In general, any number of bandwidth submissions from any number
of bandwidth providers may be received. In some examples, the bandwidth
auction provider may limit the number of bandwidth submissions and reject any
additional submissions on either a first come first serve basis or based on the
identity and/or status of the bandwidth providers. in some examples, two to five
bandwidth submissions may be received and/or accepted. In some examples,
five to 20 bandwidth submissions may be received and/or accepted. In some
examples, 20 to 50 or more bandwidth submissions may be received and/or
accepted. In some examples, the bandwidth providers may include priority
providers such that they may have paid a fee to be prioritized to be included an
auction or such that repeat or quality providers may be prioritized to be included

in an auction. The process of method 200 may continue at block 220.

[0040] At block 220, "Pool and Arrange the Bandwidth Submissions to
Generate a Pool of Bandwidth for Auction”, the received bandwidth submissions
may be pooled and/or arranged for auction. In general, any method or methods
may be used to pool and/or arrange the available bandwidth as is discussed
further herein, in particular with respect to Fig. 6 below. In general, the pooling
and/or arranging of the bandwidth may arrange the bandwidth into useable
segments such that, for example, a certain bandwidth (e.g., 2 Mbps) may be
purchased over a certain duration (e.g., 15 minutes). As will be appreciated, the
bandwidth may be arranged in any suitable manner based on bandwidth

20
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amounts received, saleable durations, or the like. The process of method 200

may continue at block 230.

[0041] At block 230, "Receive Bandwidth Bid Requests", the bandwidth
auction facilitator may receive bandwidth bid requests from one or more
bandwidth users. In general, the bandwidth bid requests may include any
information suitable to bid on available bandwidth. In some examples, each
received bandwidth bid requests may include a bandwidth request quantity, a
bandwidth request timing, a bandwidth request bid price, or a bandwidth request
location, or the like. In some examples, the bandwidth auction facilitator may
generate and transmit a bid receipt confirmation to the bandwidth requestors
such that the bandwidth requestors may verify a submission has been received.
In general, the bid receipt confirmation may include any suitable information that
confirms receipt. In some examples, the bid receipt confirmation may include a
time stamp, details related to the submitted bid, or a token that confirms receipt,

or the like.

[0042] In some examples, the received bandwidth bid requests may be
received based on a bandwidth schedule or information previously provided to
potential bidders. In some examples, such information may be provided publicly
or privately to interested and/or registered bidding parties. In some examples,
such information may be provided for each auction or it may be provided such
that auctions follow a common format. The process of method 200 may continue

at block 240.
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[0043] At block 240, "Perform Auction on the Pool of Bandwidth for
Auction based onthe Bandwidth Bid Requests", the bandwidth auction facilitator
may perform an auction on the pool of bandwidth based on the bandwidth bid
requests. In general, the performed auction may be any suitable type of auction.
In some examples, the auction may be a Vickrey-Clarke-Gloves (VCG) auction.
In general, in a VCG auction, bandwidth requester submissions may include bid
prices and bandwidth amounts as sealed bids. In some examples, the selection
of winning bids may include selecting a winning bid or bids the greedy method
such that bids may be sorted in decreasing order based on per-bandwidth bid
price and bandwidth bids may be greedily accept, such that bids may be
accepted with highest per-bandwidth bid prices accepted first and being
accepted as available in an order of decreasing per-bandwidth bid price. In
some examples, winning price computation may be done by computing the price
based on a per-bandwidth price of a first-rejected bid or by computing the price
using a VCG rule such as, for example, if a bid winner, n, wins K bandwidth units,
then the bid winner, n, may pay the sum of the K high rejected bids by other
bidders. In general, computing the price based on the discussed VCG rule may
offer the advantages of being strategy proof and/or being easier to determine at

the auction facilitator. The process of method 200 may continue at block 250.

[0044] At block 250, "Transmit Bid Win Notifications to Bandwidth Bid
Winners", the bandwidth auction facilitator may transmit one or more bid win
notifications to auction bid winners. In general, a bid win notification may include

any suitable information that allows the bid winning bandwidth user to retrieve the
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bandwidth related to the bid win. In some examples, a bid win notification may
include a bandwidth bid win quantity, a bandwidth bid win timing, a bandwidth bid
win location, a bandwidth bid win price, a bandwidth provider or a bandwidth

activation token, or the like.

[0045] As discussed herein, in some examples, payment for the provided
bandwidth, either in currency or virtual currency may be made directly from a
bandwidth user to a bandwidth provider. In other examples, the payment may be
made through the auction facilitator. In such examples, the auction facilitator
may receive a user payment from the bandwidth winner and transmit a provider
payment to the bandwidth provider. In some examples, the payment may be in
government provided and/or backed currency. In some examples, the payment
may be in virtual currency as discussed herein. In general, the auction facilitator
may take payment for providing the auction in any suitable manner. In some
examples, the auction facilitator may take payment from the bandwidth
requester/user. In some examples, the auction facilitator may take payment from
the bandwidth provider. In some examples, the payment may be based on
percentage of winning bid price. In some examples, the payment may be based

on a per transaction charge.

[0046] The process of method 200 may be repeated any number of times
by a bandwidth auction facilitator. As discussed herein, numerous auctions may
be provided over time such that bandwidth requesters may participate in auctions

routinely or ad hoc as their bandwidth needs dictate.
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[0047] ‘Fig. 3 is an illustration of a block diagram of an example method
300 for participating in a bandwidth auction, arranged in accordance with at least
some embodiments of the present disclosure. In general, the method of Fig. 3
may be performed by any suitable device, devices, or system such as those
discussed herein. In some examples, method 300 may be performed by a server
system, computing device, or computing devices operated by a bandwidth
provider'that may provide bandwidth to a bandwidth user via an auction. Method
300 sets forth various functional blocks or actions that may be described as
processing steps, functional operations, events and/or acts, etc., which may be
performed by hardware, software, and/or firmware. Numerous alternatives to the
functional blocks shown in Fig. 3 may be practiced in various implementations.
For example, intervening actions not shown in Fig. 3 and/or additional actions not
shown in Fig. 3 may be employed and/or some of the actions shown in Fig. 3
may be eliminated, without departing from the scope of claimed subject matter.
Method 300 may include one or more of functional operations as indicated by
one or more of blocks 310, 320, 330, 340, 350, 360, 370 and/or 380. The

process of method 300 may begin at block 310.

[0048] At block 310, "Transmit a Bandwidth Submission to a Bandwidth
Auction Provider”, a bandwidth provider may transmit one or more bandwidth
submissions to a bandwidth auction provider. In general, the bandwidth
submissions may include any information suitable to describe the available
bandwidth that the bandwidth provider may be offering for auction. In some

examples, the bandwidth submissions may include a bandwidth submission
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guantity, a bandwidth submission timing, or a bandwidth submission location, or
the like. In some examples, the bandwidth bid submission location may include a
boundary defining a bandwidth usability area. The process of method 300 may

continue at block 320.

[0049] At block 320, "Submission Purchased?”, it may be determined
whether a bandwidth submission submitted by a bandwidth provider was
purchased in an auction. As will be appreciated, the determination of whether
the bandwidth submission was purchased in an auction may be made by an
auction provider. If the bandwidth submission was not purchased, the process of
method 300 may continue at block 340. If the bandwidth submission was

purchased, the process of method 300 may continue at block 330.

[0050] At block 340, "Receive a Not Sold Notification", the bandwidth
provider may receive a submission not sold notification from the auction provider.
The submission not sold notification may be transmitted from the auction provider
to the device in any suitable manner. In some examples, the submission not sold
notification may include information indicating the submitted bandwidth was not
sold at auction. In some examples, the submission not sold notification may
include additional information such as an indication of bandwidth user demand or
other information that may allow the bandwidth provider to modify future

bandwidth submissions.

[0051] At block 330, "Receive a Bandwidth Use Request", the bandwidth
provider may receive a bandwidth use request from a bandwidth user. In

general, the bandwidth use request may be transmitted by a user that won the
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auction for all or part of the bandwidth offered by the bandwidth provider. In
some examples, the bandwidth request may include a bandwidth activation token
that may verify the request for bandwidth may be valid. In some examples, the
bandwidth request may include a bandwidth quantity, a bandwidth timing, or a
bandwidth location, or the like. As discussed with respect to block 340, a
bandwidth provider may receive a bandwidth submission not sold notification
from the_auction provider. In some examples, a bandwidth provider may receive
a bandwidth submission sold notification from the auction provider. In some
examples, the notification may include secure or encrypted information that may
be used to verify the bandwidth request may be valid. The process of method

300 may Continue at block 350.

[0052] At block 350, "Request Valid?", it may be determined whether the
bandwidth request may be a valid request. In general, the validity of the
bandwidth request may be made in any suitable manner. In some examples, the
validity of the bandwidth request may be made based on a received token such
as, for example, a received access token. In some examples, the token may
include information that may identify the requester as a valid requester. For an
invalid bandwidth request, the process of method 300 may continue at block 370.
For a valid bandwidth request, the process of method 300 may continue at block

360.

[0053] At block 370, "Do Not Provide Bandwidth", bandwidth may not be
provided to the bandwidth requester. In some examples, the bandwidth may not
be provided based on the request for validity being invalid. In some examples,
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the bandwidth may not be provided based on an invalid token being provided. In
some examples, method 300 may end at block 370. In some examples, the
bandwidth provider may reply to the bandwidth requester with a failure message.
In some examples, the bandwidth provider may reply to the bandwidth requester
with a failure message and the bandwidth requester may reply with updated
information such that the bandwidth provider may again determine whether the
bandwidth request may be valid. In some examples, the invalid request may be
rectified such that the bandwidth may be provided (e.g., at block 360). In some
examples, the invalid request may remain and the bandwidth may not be

provided.

[0054] | At block 360, "Provide Bandwidth”, the bandwidth provider may
provide bandwidth to the bandwidth requester. In general, the bandwidth
provided may be any suitable type of bandwidth. In some examples, the
provided bandwidth may be Wi-Fi bandwidth. In general, the bandwidth provided
may match the bandwidth submitted by the bandwidth provider that was
purchased by the bandwidth requestor at auction. The bandwidth may be
provided for the auction determined duration. The bandwidth may no longer be
provided with the duration has expired. The process of method 300 may continue

at block 380.

[0055] At block 380, "Receive Payment", the bandwidth provider may
receive payment for the provided bandwidth. In some examples, the bandwidth
provider may receive payment from the bandwidth user. In some examples, the
bandwidth provider may receive payment from the bandwidth auction provider,
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which may act as an intermediary as discussed herein. In some examples, the
bandwidth provider may receive payment from a third party such as, for example,
a financial intermediary, clearinghouse, bank, or the like. In some examples, the
payment may include a currency payment in a currency local to the bandwidth
provision and transaction such as, for example, U.S. Dollars, or the like. In some
examples, the payment may include a virtual currency payment such that the
virtual currency may be valued relative to a government provided and/or backed

currency, as discussed herein.

[0056] In general, methods 100, 200, and 300 may be followed by a
bandwidth purchaser, a bandwidth auction facilitator, and a bandwidth provider.
In some examples a bandwidth bid request may be transmitted from a bandwidth
purchaser to a bandwidth auction facilitator and bandwidth submissions may be
transmitted form a bandwidth provider to the bandwidth auction facilitator. The
bandwidth auction facilitator may pool and arrange received bandwidth
submissions in preparation for an auction. The bandwidth auction facilitator may
further perform one or more auctions based on the pooled and arranged
bandwidth submissions and the received bandwidth bid requests. In some

examples, the auction may include a Vickrey-Clarke-Gloves (VCG) auction.

[0057] The bandwidth auction results may be transmitted to bandwidth
purchasers and bandwidth providers. The bandwidth purchaser and bandwidth
provider may communicate such that the bandwidth may be provided to the
purchaser by the provider. Such communications may be initiated by either party
to the bandwidth transaction. The bandwidth purchaser may pay the bandwidth
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provider using either actual currency or virtual currency. The payment may be
made directly or the payment may be made through an intermediary. In some
examples, the intermediary may be the bandwidth auction facilitator. Further,
payment for the auction service may be made from either the bandwidth
purchaser or the bandwidth provider. As will be appreciated, such auctions may

be provided using a variety of techniques.

[0058] As discussed herein, and in particular with respect to Fig. 1, a
bandwidth requester may participate in a bandwidth auction. Also, as discussed
herein, the bandwidth requester device may generate and transmit a bandwidth
bid request. In some examples, the bandWidth bid request may be generated by
a user, either partially or entirely. Fig. 4 is an illustration of a table 400 that may
be presented to a user via a display for selection of a bandwidth amount,
arranged in accordance with at least some embodiments of the present
disclosure. Table 400 may include an application column 410 and a
recommended bandwidth column 420 that may be displayed to a user. In
general, a bandwidth bid request as discussed herein may be generated by
receiving an input from a user in response to table 400 being presented to the
user. In some examples, table 400 may be provided to a user as a pop-up
message upon preparing a bandwidth bid request either in response to a user

request or a device generated notification as discussed herein.

[0059] As discussed, in response to being presented with table 400, a user
may provide input to the device indicating their bandwidth requirements. In
general the user may provide the input in any suitable manner. In some
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examples, the user may select an application from application column 410 or a
recommended bandwidth from recommended bandwidth column 420 by
selecting it via a touch screen interface. In some examples, the selection may be
made by scrolling and highlighting an application or recommended bandwidth
and selecting "enter" or the like on the device. In some examples, the selection
may be made by viewing table 400 such that the user may be informed of a
suitable recommended bandwidth and entering a bandwidth amount as a text
entry. As will be appreciated, the information provided in table 400 may be
provided in any suitable manner. Further, the information provided may be
customized by the user or by the device ovver time such that items that may not
be selected may eventually be dropped from the table. In some examples, table
400 may include recommended bid prices, which may be selectable as
discussed. In some examples, such recommended bid prices may be user
customized or automatically modified by the device over time. In some
examples, recommended bid price modifications may be based on past auction

SUCCEeSS.

[0060] In some examples, after a user has made a bandwidth selection
based on being presented table 400, the user may be presented the option to
enter or select a duration for the selected bandwidth. For example, upon
selecting "Gaming" the user may be provided an opportunity to enter a duration
(or a start and stop time) for the "Gaming" application. Upon the selection of a
duration (or start and stop time), such information may be included in a

bandwidth bid request as discussed herein. In some examples, upon selection of
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the duration (or start and stop time), the user may be again presented table 400
for a second or subsequent usage. Continuing the example for the sake of
discussion, upon selecting "Gaming" application, the user may be presented
table 400 and thereupon may select "Text-Based Email". The user may then
select a duration for "Text-Based Email" and so on until the user has completed a
bid profile for their current usage session. The per-bandwidth bid price for each
time segment (or application segment) may be the same or it may be different.
Such techniques may provide a relatively simple and intuitive technique for a

user to participate in a bandwidth auction as discussed herein.

[0061] As discussed herein, and in particular with respect to Fig. 1, a
device may participate in a bandwidth auction. In some examples, the device
may be a device having a touch screen interface such as a mobile device having
a touch screen interface. Also, as discussed herein, the device may generate
and transmit a bandwidth bid request. in some examples, the bandwidth bid
request may be generated by a user, either in partially or entirely. Fig. 5is an
illustration of a device 500 that may accept user input via a touch screen,
arranged in accordance with at least some embodiments of the present
disclosure. Device 500 may include a touch screen 510 that may display a
graphic 520 including an indicator 540 that may be manipulated by a touch point
530. In general, graphic 520 may include any suitable graphic that may be

manipulated to generate bandwidth bid information.

[0062] In general, a bandwidth bid request as discussed herein may be
generated by receiving an input at touch point 530 from touch screen 510 of
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device 500. In some examples, the input may include indication that touch
screen 510 has been touched and dragged to define the bandwidth request
guantity and the bandwidth request timing along a bandwidth request display
chart provided to a user. As shown, in some examples, graphic 520 may include
a graph showing time along one axis and bandwidth along another axis. In such
examples, a user may manipulate indicator 540 to indicate desired bandwidth at
various tjmes. In the illustrated example, manipulation of indicator 540.generates
a step like indicator. In general, any indicator may be used that indicates
bandwidth over time such as, for example, point indicator, bar graph indicators,
numerical indicators, combinations thereof or the like. As discussed, graphic 520
may be manipulated by a user at touch point 530. The user may generate and

manipulate touch point 530 using any suitable object such as a stylus or a finger.

[0063] As discussed herein, an in particular with respect to Fig. 2,
bandwidth submissions from bandwidth providers may be pooled and/or
arranged for auction. In general, the bandwidth submissions may be pooled
and/or arranged in any suitable manner. In some examples, the pooling and/or
arranging of bandwidth submissions may include segmenting one or more
bandwidth submissions. Fig. 6 is an illustration of an example method 600 for
segmenting a bandwidth submission, arranged in accordance with at least some
embodiments of the present disclosure. Method 600 may include segmenting
bandwidth submission 610 into a plurality of bandwidth segments 620. As
shown, bandwidth submission 610 may include a bandwidth amount (8 Mbps in

the example) and bandwidth duration (1 hour in the example) that may be
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segmented into 16 bandwidth segments 620 each having a common bandwidth
amount (2 Mbps in the example) and bandwidth duration (15 minutes in the
example). In some examples, bandwidth submission 610 may have a greater
bandwidth amount and/or bandwidth duration than may be desired for a
bandwidth auction. In some examples, the single bandwidth submission 610
may be segmented into a plurality of bandwidth segments 620 having a
homogenous bandwidth amount and bandwidth duration in preparation. for

auction.

[0064] As discussed, in some examples, bandwidth submission 610 may
be segmented into bandwidth segments having the same bandwidth amount and
bandwidth duration. In some examples, bandwidth submission 610 may be
segmented into bandwidth segments having different bandwidth amounts and/or
bandwidth durations. In some examples, different auctions may have the same
segmentation targets such that subsequent auctions may be predictable for
auction users. In some examples, different auctions may have different
segmentation targets. Such techniques may offer for auctions to be optimized for

different times the auctions may be performed.

[0065] As discussed, a series of auctions on pooled bandwidth may be
performed by an auction facilitator over time. Fig. 7 is an illustration of an
eXampIe method 700 for providing a series of bandwidth auctions, arranged in
accordance with at least some embodiments of the present disclosure. As
shown, a series of auctions 1, 2, 3, 4, and so on of bandwidth segments 710 may
be provided. Each auction 1, 2, 3,4 may include one or more bandwidth
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segments from one or more bandwidth providers. The submitted bandwidth may
be segmented (for examples, as discussed with respect to Fig. 6 and elsewhere
herein), arranged according to time and pooled for auction. As shown, in some
examples, each auction may include different numbers of available bandwidth
segments. In some examples, each auction may include a number of available
bandwidth segments based in part on the number and/or amount of received
bandwidth submissions. In some examples, the number of bandwidth segments
may be limited. in general, the bandwidth segments may include any amount of
bandwidth and any suitable bandwidth durations. In the illustrated example, up
to five segments may be shown for the sake of clarity of presentation. In some
examples, one to five segments may be auctioned. In some examples, five to 50
segments may be auctioned. In some examples, 50 to 1,000 or more segments

may be auctioned.

[0066] In general, the results or outcomes of auctions may vary widely. In
some examples, all of the bandwidth segments may be sold at auction. In some
examples, some bandwidth segments may be unsold at auction. In such
instances, unsold bandwidth segments may be pooled again for a subsequent
auction so long as the time of action precedes the time at which the bandwidth
segment begins by duration that may allow the bandwidth purchaser to utilize the
bandwidth. In some examples, bandwidth segments that have partially lapsed
may be sold outside of the auction ad hoc at pro rata auction prices or discount
prices. Such purchases may be communicated between the bandwidth

purchaser and the bandwidth auction facilitator similarly to the techniques

34



WO 2013/100854 PCT/SG2011/000455

discussed herein. In some examples, unsold bandwidth segments may be

withdrawn by the bandwidth provider prior to the start of a subsequent auction.

[0067] As shown in Fig. 7, auctions may be scheduled over time. The
duration and frequency of aucﬁons may include any suitable duration and/or
frequency. In some examples, the auctions may be scheduled such that
bandwidth segments that may be used relatively soon may be auctioned. Such
scheduling may provide for substantially dynamic bandwidth use and may not
allow for the need to re-pool substantial amounts of bandwidth. Such scheduling
may also provide for the ability to quickly sell new supplies of bandwidth and to
meet new bandwidth demands. In some examples, auctions may be held about
15 minutes apart. In some examples, auctions may be held about 30 minutes
apart. In some examples, auctions may be held about 1 hour apart. In some
examples, the auctions may be held and a substantially constant frequency. In
some examples, auctions may be held at a varying frequency such that auctions
may be held more frequently during times of relatively high demand and less

frequently during times of relatively low demand.

[0068] As discussed herein, an auction of bandwidth may be provided by a
bandwidth auction facilitator such that bandwidth providers may sell bandwidth to
bandwidth purchasers. The techniques discussed herein provide a variety of
advantages. In some examples, the techniques discussed herein may provide
for increased Quality-of-Service (Qo0S) in congested areas during peak usage
hours. For example, telecommunications providers may be bandwidth
purchasers in the discussed techniques and may offload onto purchased Wi-Fi
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bandwidth users 