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(57) ABSTRACT

A bandwidth boost system is disclosed that increases the
bandwidth to a client by transmitting data over both a
wircline communication path anti a wirclcss communication
path. A control system rcccives a request from thc client over
the wireline commun&canon path for a lirst and seconri dais
set. The control system processes &he request to generate lirst
anti secoml transmit instrucuons. The control system trans-
fers the first data set and the first transmit instructions to a
wireline transfer system and transfers the second data set
and thc second transmit instructions to a wireless transfer
system. Thc wirelinc transfer system transmits thc first data
set to the client over the wireline o&mmunica&ion pa&h. The
wireless transfer system es&ablishes the wireless commum-
cation path with the clien& aml tran&lars &he second data set
to the client over the ivireless communication path
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BANDWIDTH BOOST USIN(*' WIRELL'SS
COMMUNICATION PATH

REI.ATLD APPI.I('All ONS
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I LDLRAI.I.Y SPONSOREJ) RLSL'AR(ill OR
DEVELOPMENT

ln
Not applicable

MICROFICHE APPENDIX

Not applicabk

I JACK(iROUND Ol'1IL'NVLN'J1ON

1. Fielil of. the Invennon
Thc invention is rclatcd to thc Iield of communicanon zo

systems, and in particular, to providing a banrlwidth boost to
a client using a wirckss communication path.

2 Description of the Pnor Art
Intcrnct clients establish communication paths v ith ser-

vice providers to gain access to the Internet. The commu-
nicanon paths can be made up of dilTerent types of physical
media, such ah a wire, liber opnc cables, or air (Jor wireless).
'I'he service provider transmits data over the communication
path to the client at a particular bandwidth 'I'he bandwidth
over any singk communication path is unfortunately linntcd io

by thc physical media malong up thc communication path,
the chen('s interface with the communication path, such as
a modem, and other factors.

A client can receive the data at a higher bandwidth by
establishing multiple communication paths with the service zs
providkr. The service provirlcr disasscmblcs the data and
transmiah segments ol: the data over the muluple commum-
cation paths. The client reassembles the segments of data
that were received over the multiple communicauon paths
using conventional techniques Unfortunately, the multiple ao
communication paths should ideally be of the same media
type to allow for casicr rcasscmbly of the scgmcnts of data.
In some situations, that could mean installin three or morc
phone lines into a building in order to get the increased
baiulwidth. If the communicafion paths are not of the same
media type, the client may have a more difficult time
reassembling the segments of data.

SUMMARY Ol'I'IIL'NVLNTJON
n

The mvenuon helps to solve the above problems with a

baiulwidth boost system that increases the bandwidth to a

chant by transmnting data sets over both a wireless com-
munication path and a wireline communication path The
Jiandhvidth boost system can advantageously give a client a s-
banrlhvidth boost without thc client having to install multiple
wirelinc communication paths. The wirelinc communication
paths can be expensive aiul the bandwidth boost system
could save the client money. The bandwidth boost system
transfers data sets over two diJTerent types of physical media in
but does not disassemble an individual data set and transfer
segments of the individual rlata set over both types of media.
Thus, thc bandwidth boost system avoids thc problems of
rcasscmbling thc rlata sets bccausc it transfers individual
data sets over only onc media type. as

The bandwidth boost system comprises a wireline transfer
system, a wireless transfer system, and a contml system A

,580 B1

chant transmits a request for a lira(data set aml a second data
set to the bandhvidth Jioost system. I'he request could also
ask for a bandhvidth boost The cnntrol system receives the
request over a wireline communication path 'I'he control
system processes thc rcqucst to gcncrate first transmit
instructions and second transmit instructions In some
examples, the control system retneveh the lirst data set and
the seconrl data set from a networl such ah the Internet. The
control system transfers the hrst data set anil the first
transmit instructions to the hvireline transfer system The
control system transfers the second data set and the seconrl
transmit instructions to the wireless transfi:r system.

The wireline transfer system transmits the lirst data set to
the client over the hvirel inc communication path based on the
first transmit instructions. The hvireless transfer system
establishes a hvireless communication path with the client
base(i on thc scconrl transmit instructions. Thc wirclcss
transfer system then transniits thc second data sct to thc
chant over the wirelesh communicauon path based on the
secoiul transmit inhtrucnons.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. I is a l&lock diagram that illustrates a bandwidth
boost systcni in an example of the invention.

I l(i 2 is a flohv diagram that illustrates an operation of a
bandhvidth boost system in an example of the invention

FIG 3 is a block diagram that illustrates a bandwidth
boost system used by an Internet Service Provider in an
example of the invention.

FIG 4 is a flow diagram that iflustratcs an operation of a
banrlwidth boost system used liy an Internet Service Pro-
vider in an cxaniplc of thc invention.

DETAILED DESCRIPTION OF THE
INVENTION

Bandhvidth lioost System I'l(iS. I —2
FIGS. I—2 depict an cxamplc of a bandwidth boost system

in accorrl with the present invention. Those sloJJed in the art
will appreciate numerous variations from this example that
does not depart from the scope of the invention Those
skilled in the art hvifl also appreciate that various features
descnbed could be combined with other embodiments to
form multiple variations of thc invention. Those skilled in
thc art will appreciate that some conventional aspects of thc
bamlwirlth boost system have been simplilied or omitted for
i:larltv.

FIG I shows a block diagram illustrating an cxamplc of
a bandwidth boost system 1U2 within a communication
devme IUU. Banrlwidth boos(system 1U2 compnses wireline
transfer system 106, hvireless transfer system 108, and
control system 110 Wireline transfer system 106 is contig-
ured to communicate with a chent 140 over a wireline
communication path 112. Wirclcss transfi:r system 108 is
configured to communicate hvith client 140 over a wirclcss
communicauon path 114. Control system 110 is coupled to
wireline transfer system 106 aml wireless transfer system
108

A wireline communicahon path 112 refers to a commu-
nication path compriseil of. any type of physical media
except for air A hvireless tnmmunication path H4 refers to
a communication path that at least includes air as a physical
mcdm.

I'l(i 2 shows a flow diagram illustrating an exemplary
operation of bandhvidth boost system 102 Wirel inc transfer
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system 1U6 receives a transmit request, from client 140 over
ivirciinc communication path 112, for a first data sct and a

seconil data set. Those skilleil in the art will appreciate that
lirst data set aml the secoml data set could each compose a
series of data sets Wireline transfer system 106 transfers the
transmit request to control system 110 ('ontrol system 110
proccsscs thc transmit rcqucst to gcncrak first transmit
instructions and scconrl transmit instructions. Thc first trans-
mit instructions control transmission of thc first data sct. The
second transmit instruchons control transmission of the
second elate set. Control system 110 transfers the lirst data
set and the first transmit instructions to wireline transfer
system I06. ('ontrol system 110 transfers the second data set
and thc second transmit instructions to ivireless transfer
system 108 i

Wireline transfer system 106 receives a first tlata set aml
the tirst transmit instructions from control system 110.
Wireline transfer system 106 transmits the first data set to
client 140 over wireline communication path 112 based on
thc first transmit instructions.

Wireless transfer system 108 receives the second tlata set
and the second transmit instructionsfrom control system
110. Wireless transfer system 108 establishes ivireless cnm-
munication path 114 with client 140 based on the second
transmit instructions. Wirclcss transfer system 108 transmits
thc scconrl rlata sct to client 140 over wireless commumca-
tion path 114 base(I on thc second transmit instructions. In
some examples, wireline transfer system 106 transmits the
lirst data set ki client 140 concurrently as wireless transfer

io
system 108 transmits the second rlata set to client 140

Bandwidth Boost System for an Intcrnct Service
Provirlcr FIGS. 3—4

I'IGS 3W depict an example of a bandwidth boost system
for an Internet Service Provider (ISV) in accord ivith the 35

present invention. I'hose skilled in the art will appreciate
numerous variations from this cxamplc that does not rlcpart
from thc scope of thc invention. Those skilled in the art will
also appreciate that venous leatures descnbed could be
combinetl with other embodiments to form mulnple vana- to

tions of the invention Those skilled in the art will appreciate
that some conventional aspects of the bandwidth boost
system have been simplified or omitterl for clarity

FIG. 3 shows a block diagram illustrating an example of
bamlwidth boost system 102 used bv an Internet Service
Provider (ISP) 300 ISP 3UU is any system that connects a

client to the Internet Banrlwirlth boost system 102 is con-
figured to communicate with client 340 and network 350.
Bandwidth boost system 102 comprises wircline transfer s
system 106, wirclcss transfer system 108, anil control sys-
tem 110. Wireline transfer system IU6 includes wireline
interface 314 Wireless transfer system 108 composes wire-
less interface 324. Control system llU includes client con-
figuration information 326.

Client 340 comprises wirclinc intcrfacc 344 and wirclcss
intcrfacc 342. Wirclinc intcrfacc 314 is confi urcd to com-
municate with wireline interface 344 over wireline commu-
nicanon path 112 Wireless interface 324 is conti ured to
communicate with wireless interface 342 over ivireless
communicatinn path 114 (.'Iient 340 could lie any commu-
nication device, such as a computer

Wireless communication path 114 coulrl be facilitated
through a Mobile Telephone Switching Oflice (MTSO) 332
and a cell site 334, which is shown in FIG. 3. In such a case, as
wireless interface 324 is configured to communicate with
Mobile 'I'elephone Switching Office (MTSO) 332. MTSO

332 is conligured to communicate with cell site 334. Cell
site 334 is configured to communicate with wireless inter-
face 342

'I'hose skilled in the art ivill appreciate that wireless
communication path 114 coul(i also bc facilitated with a
Multichannel Multipoint Distriliution Service (MMDS) sys-
tem (not shown). In such a case, wireless interlace 324 is
conlignired to communicate with the MMDS system and the
MMDS system is configured to communicate with wireless
interface 342.

In operation, client 340 transfers an access request to ISV
300 over wireline communication path 112. Control system
110 rcccives thr access rcqucst through wirclinc intcrfacc
314 Control system 110 processes the access request to
determine iT client 340 is au thonzed for access. II so, control
system 110 grants client 340 access to ISV 300 for commu-
mcation with network 350 I'hose skilled in the art will
appreciate that some conventional aspects of acquiring
access to an ISP have been omittcrl for thc sake of brevity.

Under normal operation, client 340 communicatcs with
ISP 300 using communicauon path 112. However, situations
may arise where client 34U needs or wants a higher hand-
width connection ivith ISV 300 If client 340 wants to
retneve a tirst data set and a second data set from network
350, then client 340 transfers a transmit request to control
system 110 over wircline communication path 112. Control
system 110 receives thc transmit rcqucst through wirclinc
interlace 314 anti wirehne communicahon path 112. Control
system 110 processes the transmit request to generate a data
request for the first data set and the second data set ('ontrol
system 110 transmits the data request to network 350 over
path 330 I'or example, netivork 350 is the Internet. ('ontrol
system 110 then reccivcs thc first data set and the second
data sct from network 350 in response to thc (tata request.
Those sl iliad in the, art will appreciate that ISP 3UU could
also store the lirst tiara set and the second data set. In such
a case, control system 11U would not have to generate the
data request

Client 340 also requests the bandwidth boost in the
transmit request. The banrlwidth boost provides a higher
banrlwidth to client 340 than is provide(i by communication
path 112 alone. FIG. 4 illustrates a fiow diagram that depicts
an example of. an operation of bandwidth boost system 102
to provide the bamlwidth boost to chant 340 Control system
110 waits for the request for the bandwidth boost If control
system 110 receives the request for the banrlwidth boost
through wirelinc intcrfacc 314, then control system 110
rctwcvcs configuration information 326 about client 340.
The client conliguration information 326 includes authon-
zation information for client 34U, inlormauon on the type of
wireless interface 342 withm client 340, and the capabilines
of the wireless interface 342 within client 340 If client 340
is not authorized and'or capable of communicating with
wirclcss transfer system 108 through wirekss intcrfacc 324,
then control system 110 gencratcs a reply mcssagc that
denies client 340 the bandwitlth boost. Control system 110
transmits the reply message to client 34U over wireline
communication path 112 using wireline transler system 1U6.

If client 340 is authorized and capable of communicating
with wireless transfer system 108 through wireless mterface
324, then control system 110 selects a client configuration
type. Client configuration types include terminal idcntificrs,
Irequency ranges, wireless communication type, power-on
control sequences for transceiver iniualizahon, encryption
types, secuwty cerulicates, and other informanon. Il'ontrol
system 110 linda the appropriate configuration type, then
control system 110 sets a wireless communication timer. The
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wirelesh communication orner keeps track of lhe amount of:
time client 340 receives the bandwirlth boost ('ontrol sys-
tem 110 also registers client 340 as the current user of
wireless interface 324 Control system 110 then generates a

reply nicssagc that grants client 340 access to thc bandwirlth
boost anil provides client 340 an appropriak address con-
liguralion. Control system IIU transmuh lhe reply message
to chen( 34U over wirehne commumcanon path 112 using
wireline interface 314. Client 340 configures wireless inter-
face 342 to communicate with wireless transfer system 108 ic

through wireless interface 324. When wireless interface 342
is configured, wirclcss transfer system 108 establishes wirc-
lcss communication path 114.

With wireless commumcanon path 114 established, con-
trol system 11(l processes the transmit request to enerate
first transmit instructions and second transmit instructions.
'I'he hrst transmit instructions control transmission of the
first data set The second transmit instructions control trans-
mission of thc second data sct. When processin thc transmit
rcqucst, control system 110 sclccts which communication zo

path 112, 114 that the lirst dais set anil the seconil data set
should be transmitted over. Control system 11U could select
the communication path 112, 114 for a data set based nn the
quality of service of the communication path 112, 114 and
the quality of service suggested for a particular data set.
Control system 110 could also sclcct thc communication
path 112, 114 basccl on thc size of thc data sets. For example,
lar e data sets could be transmitted over a derhcateil wireless
communication path with a high bancfwidth.

Control system 110 coulrl look at headers in packets or io

some other information to select the appropriate communi-
cation path 112, 114 to route the data sets I'or example, if
network 350 implements Multiprotocol Label Switching
(MPLS), then packets coming from the network 350 contain
labels that indicate the type of: dais in the paclets For &s

instance, a label could indicate thai a pacl et contamh video
data. Control system 110 could look al ihe labels and route
the data sets over the apprnpriate cnmmunication path 112,
114 based on the labels

Control system 110 transmits the first data scl and thc hrst Io

transmit instructions to thc wirclinc transfer system 106.
Control system 110 transmits the secoml data set and the
second transmit instructions lo ihe wireless transfer system
IU8.

Wireline transfer system 106 receives the first data set and
the first transmit instructions from contrnl system 110.
Wirelinc interface 314 transmits Ihc first data sct to client
340 over wirelinc communication path 112 based on thc hrst
transmit instructions.

Wireless transfer system 1U8 receives the second data set o

and Ihe seconrf Lransmit instructions Irom control system
110. Wireless mterface 324 transmits the second data set to
client 340 nver wireless communication path 114 based on
the second transmit instructions. Those skilled in thc art will
appreciate that the second data sct could rcprcsent a timed s
connection Thus, client 34U would have access to ISP 30U
over wireless commun&canon path 114 for a nme penorf,
during which nme data could be transmitted over wireless
communication path 114 and command information could
f&e transmitted over wireline communication path 112 ro

In this example, MTSO 332 and cell site 334 facilitate
wirelcss communication path 114. Wireless intcrfacc 324
transmits Ihe second data sel io MTSO 332. MTSO 332
transmits the second data set lo cell site 334. Cell hite 334

a Iran&miner&receiver locauon that is controlleil by a es
Wireless Service Provider (WSP) Cell site 334 generates a
wireless si nal and transmits the second data set over the

wireless signal. Wirelehs interface 342 receives the wirelehs
signal includiiig the second data set

Wireless interface 324 transmits the seconrl data set over
wireless communication path 114 until control system 110
rcccivcs a request froni client 340 to end thc bandwidth
boost or until thc hvircless communication timer expires. In
either event, control system 110 retneves the profile for
chant 34U. Control system 11U clears lhe wireless commu-
nication timer Control system 110 also clears client 340 as
the current recipient of the bandwidth boost and returns
client 340 to the ponl of available users ('ontrnl system 110
maintains thc pool of available users in order to sharc access
to wirclcss con&munication path 114 amon dift'crcnl clients
al rhgerent limes. Control system 11(l then generates a usa e
recorrf that documents which client got the bandwidth boost,
what type of cnnnection was established for the bandwidth
boost, and the duration of the banrhvidth boost

Control system 110 generates billing records of the trans-
missions over both communication paths 112, 114. C:ontrol
system 110 uses thc usa c record to monitor usc of wirclcss
communicauon path 114. Commun&canon paths 112, 114
could be billed al dilferenl rates, so control system 110
monitors the time that each communication path 112, 114 is
transmitting. Control system 110 could provide billing
records tn MTSO 332 for wireless bilhng

Control system 110 gcncratcs a reply mcssagc that
informs client 340 that the bandhvirlth boost has ended.
Control system 110 transmits the reply message to client 340
over v:ireline communication path 112 using wireline inter-
face 314 If the handhvidth boost ended because the wireless
communication timer expired, then the reply message
informs client 340 nf that If the bandwidth bonst enrled
bccausc client 340 rcqucstcd that thc banrlwidth boost end,
then thc reply message that acknowkdges thc banrlwidth
boost has ended.

Banrfv:idth boost system 102 advantageously provides an
on-rfemanif bandwidth boost lor a client. For example, client
340 could request that bandhvidth boost system 102 transmit
a streaming video, an Internet radio feed, or a similar data set
over wirclcss communication path 114. In such a situation,
client 340 can still usc hvirelinc communication path 112 for
commanif informanon and for other data sets. The lwo
available commumcanon paths 112 and 114 increase the
available banihvidth lo client 34U. Client 34(l may request
the bandhvidth boost for data set transfers that do not require
a high quality transmission because of the lower reliability
of wirclcss coniniunications. Client 340 may also rcqucst thc
bandwidth boost basccl on a cost companson for usin
wireline communication path 112 versus wireless commu-
nication palh 114.

Those slolled in lhe arl will appreciate vanations oi the
above-described embodiments that fall within the scnpe of
the invention As a result, the invention is not limited to the
specifi examples aml illustrations discus&crt above, but only
by thc followin claims and their equivalents.

I claim:
I A melhocf of. operanng a banrfwidth boost system for

use in a communication deviix:, the method comprising.
receiving a transmit request from a client nver a wireline

communication path for a first data set anil a second
clata sct hvhercin thc wirciine communication path
extends from the client to an internet scrvicc provider;

processing lhe transmit request lo generate lirst transmit
instructions and second transmit inslrucuonh,

transmitting the lirst data het to lhe client over the wireline
cnmmunication path based on the hrst transmit instruc-
tions; and
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establishing a wireless communicauon path with the
client based on the second transmit instructions and
transmittin the second data set to the client nver the
wireless communicatinn path based on the second
transmit instructions whcrcin the wirclcss commumca-
tion path cxtcnds from thc client to a cell site couplcrl
to a mobile telephone swnching ofiice further coupled
to the internet service provider.

2 'I'he method of claim I further cnmprising transmitting
the first data set to the client over the wireline commumca- io

tion path and transmitting the second data set to the chent
over the wirclcss communication path concurrently.

3. Thc mcthorl of claim 1 wherein processin the transmit
request to generate the Iirst transmn instructions and the
second transmit instrucnons composes processing the trans-
mit request to select the wireless communication path for
transmission of the second rlata set tn the client liased on
quality of service

4. Thc method of claim 1 whcrcin processing the transmit
rcqucst to generate thc first transmit instructions and thc zo

seconil transmit instructions compnses processing the trans-
mit request to select the wireless communicauon path for
transmission of the second data set tn the client based nn the
size of the second data set

5 The methnd of claim I further comprising generating a
data rcqucst for thc first data sct and thc second data sct in
response to rccciving the transmit rcqucst, transmitting the
data request to a network, and receiving the first ilata set aml
the secoml data set from the network in response to the data
request. io

6 The method of claim I wherein the seconrl data set
comprises a streaming video.

7. The method of claim 1 wherein the second data sct
comprises an Intcrnct rarlio feed.

g. The method of claim 1 further comprtsm ~ generating zs
billing recorils based on transmissions over the wireline
communication path aml the wireless communication path.

9 'I'he method of claim I further comprising storing
configuration information for the client and processing the
configuration information to cncratc the second transmit so
instructions.

lb. Abanilwidth boost system I or use in a commumcation
device, compnsing.

a conirol system coniigured to receive a transmit request
for a tirst data set and a seconrl data set, process the
transmit request to generate first transmit instructions
and second transmit instructions, and transfer thc hrst
data set, thc second data sct, thc first transmit instruc-
uons and the second transmit instrucnons,

a wireline transier system conligured to receive the trans- o

mit request Irom a client over a wirelme commumca-
tion path, transfer the transmit request to the control
system, receive the first data set anil the brat transmit

instrucnons from the control system, and transmit the
first data set tn the client over the wireline cnmmuni-
cation path based on the first transmit instructions
wherein the wireline communication path extenrls from
thc client to an internet service provider; and

a wireless transfer system confi ured to receive the sec-
ond data set and the second transmit instructions from
thc control system, establish a wirckss communication
path with thr client bascrl on thc second transmit
instrucnons, and transmit the secoml data set to the
client over the wireless communicanon path based on
the second transmit instructions wherein the wireless
communication path extends from the client to a cell
site coupled to a mobile telcphonc switching officc
further coupled to the intcrnct scrvicc provider.

11. I'he bandkvidth boost system of claim 10 wherein the
wircline transfer system is configurcrl to transmit thc first
rlata sct to thc client over thc wirclinc communication path
concurrently as the, wireless transler system transmits the
secoml data set to the client over the wireless communica-
tion path.

12. The bamhvidth boost system of claim 10 wherein the
control system is further coniigured to process the transmit
request to select the wireless communicanon path for trans-
missinn nf the second data set tn the client based on quality
of service

13 I'he bandwidth boost system of claim 10 wherein the
control system is further conti ured to process the transmit
request to select the ivireless cnmmunication path for trans-
mission of thc second data set to thc client bascrl on the size
of thc second data set.

14. The bandwidth boost system of claim 10 wherein thc
control system is further configurcd to gencratc a data
rcqucst for thr first data set anil thc scconrl data sct in
response to receiving the transmit request, transmit the data
request to a network, aml receive the Iirst data set and the
second data set from the network in response to the data
request.

15. The bamhvidth boost system of claim 10 wherein the
second data set comprises a streaming video

16. The bamlwidth boost system of claim 10 wherein the
second data set cnmprises an Internet radio feed.

17. The bamhvidth boost system of claim 10 wherein the
control system is further conligured to generate billing
records based on transmissions over the wireline commu-
nication path and the wireless communication path.

lg. The bamlwidth boost system of claim 10 wherein the
control system is further confi ured to store configuration
information for the client and process the configuration
information to gcncratc thc second transmit instructions.
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