24 NOV 2004 1 METHOD AND APPARATUS FOR ASSISTING A USER TO FIND A
COMMUNICATION RESOURCE OF SUFFICIENT CAPACITY 5 Field of the Inventi TPB';F:) vention
relates in general to wireless communication systems, and more specifically to §?h§t§3d (?‘l
apparatus for assisting a user to find a communication 10 resource of sufficient capacity. Background
of the Invention Wireless communication systems having very small coverage areas are proposed for
15 providing high-speed data access for people in buaildings such as office buildings, train stations,
shopping malls, and airport terminals. Such installations have to deal with sporadic traffic peaks that
can occur at specific locations due to various events occurring in the building, e.g., arrivals and
departures of transpdEattDDsABCASREVRA TERIRDRASSISTTHE mafffEpeRsFNDi@mporarily

consume all or most ohtas/lﬁﬁaﬁﬁ %A%%ﬁtﬂ%gb&%g:g%%% | E}Jtsmrtaye%t}:p&gwmng additional

[
communications at thelocation, while "capaci anea ess busy location. Thus,
what issneeded is a method and apparatus that can determine the location of a nearby communication
resource having available capacity and tha}:ﬁéa@ 6???%'%\5@& gacation to the user, preferably along with
an indication of the current traffic load at the 25 location. The indication of the current traffic load will
allow the user to make an informed decision about whether a trip to the nearby location will likely

succeed in enabiig, 3, HeERd AARH G VIR X Rh G IEYRON G RS AT RRSEOT the present

invention is a method for assisting a usér to find an available communication resource. The method
comprises tRedfiglptoreastinthradrinarabadasfassiednss aysrirRifingffiseBresnigatitication stations;

and trapsmiiing ko ey %ﬁﬁg%g&;&ﬁﬁhe plurality of fixed communication stations information
describing a location of 24 NOV 20042

Background of the Invention

Wireless communication systems having very small coverage areas are proposed for
15 providing high-speed data access for people in buildings such as office buildings, train
stations, shopping malls, and airport terminals. Such installations have to deal with
sporadic traffic peaks that can occur at specific locations due to various events occurring
in the building, e.g., arrivals and departures of transportation, special shows, meal times,
etc. The traffic peaks can temporarily consume all or most of the capacity available at a
20  particularly busy location, blocking additional communications at the location, while
capacity goes unused at a nearby less busy location.

Thus, what is needed is a method and apparatus that can determine the location of a
nearby communication resource having available capacity and that can identify the
location to the user, preferably along with an indication of the current traffic load at the

25 location. The indication of the current traffic load will allow the user to make an informed
decision about whether a trip to the nearby location will likely succeed in enabling a

desired communication.

Summary of the Invention
30
An aspect of the present invention is a method for assisting a user to find an
available communication resource. The method comprises the steps of measuring a traffic
load of ones of a plurality of fixed communication stations; and transmitting from at least

one of the plurality of fixed communication stations information describing a location of



the at least one of the plurality of fixed communication stations and locations of nearby others of the
plurality of fixed communication stations, along with traffic loads corresponding tg tmﬂ%% The
method further comprises the step of conveying the information from a portable 6 nfcation unit
within communication range of the at 5 least one ofﬁhe plurality of fixed communication stations,
thereby assisting the user of the portable communiCation unit to find a fixed communication station

having suffigjgnt |Sgﬁ%ﬂéyqﬂ’r‘?‘é'@RJF’afﬁ%B?ﬁQ'éﬂ%&rﬂﬁEHn‘%QtFo%{EH&S%W&Woc ir‘l]%eéﬁ?é%‘?qt of the
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transceiver for controlling the transceiver. The processor Is programmed to measure a traffic load of
the station; iafeIitrtendeIntreperiaie Soemonieation HiHYARA 6ABYBHsIHeNd 08 ®bthefathe station

and locationg, o oMK UGS U1 iR B Al G FAINCAUADSIBURI ARGy loads

15 corresponding to the ons. The wireless communication system further comprises a portable

communicaPReaR CRIPTHNGYIRG thE fRiEnA adbreeocaiBicatit skyiaR SRYRg S4HEiCi8BY to find a fixed

communicagig&tatiRaitdrtng skifiaipn saesiedy eraiabirdasnhandling a desired communication.
Another aspect of the present invention is a fixed communjcation station, comprising 20 a transceiver,

and a processor’cBaRPERHLl LISJRERAY 1B RPN AYHHE! 455 FOPUTUEHCAHOR BYSTEaLLR is
programmegksftingasuer sotfafiiahoaditddhecstanumni itidiaaonite! tTae tidndes) wonimiisostion

information describiréﬂga.Iocatici&llgl.thaaféatian and locations oft.nearb%{ither.s of the Flurality of fixed
commihicatiir QLAY SR G Wit o X5 45 USRSt TBHRN S8 BRI B Ecription of
the Drawingrafd€zivdsamnl elpaicessbbamipbdgrane ahastesvarfdraginienliog eheviraeigssiveommhenication
system in accordance with the rHr(a'stent invention. 30 FIG, 2.is an e[lectric%J Plock di?\gnram of a second
. rocessor 15 programmed 1o meastre g trafiic load of, the sta 107, and 10 control the .. :
embodimerll Sf & Wir&le< MR tncAtion system In accordance with'the present invention. FIG. 3 is
an electricalrbhscéidtatwaransirat finEuiatiomdescation stéaation attordtation andHabaifirstafmbodiment.
nearby others of the plurality of fixed communication stations, along with traffic loads
15 corresponding to the stations. The wireless communication system further comprises a
portable communication unit for conveying the information to the user, thereby assisting
the user to find a fixed communication station having sufficient capacity available for
handling a desired communication.
Another aspect of the present invention is a fixed communication station, comprising
20  atransceiver, and a processor coupled to the transceiver for controlling the transceiver.
The processor is programmed to measure a traffic load of the station, and to control the
transceiver to transmit information describing a location of the station and locations of
nearby others of the plurality of fixed communication stations, along with traffic loads
corresponding to the stations.

25

Brief Description of the Drawings

FIG. 1 is an electrical block diagram of a first embodiment of a wireless
communication system in accordance with the present invention.
30 FIG. 2 is an electrical block diagram of a second embodiment of a wireless
communication system in accordance with the present invention.
FIG. 3 is an electrical block diagram of a fixed communication station in accordance

with the first embodiment.



24 NOV 2004 3 FIG. 4 is an electrical block diagram of a fixed communication station in accordance
with the second embodiment. FIG. 5 is an electrical block diagram of a controllerég Sg%orgﬁﬁ]ﬁue with
the second embodiment. 5 FIG. 6 is a flow diagram depicting operation of the witel \é nication
system in accordance with the present invention. Dgtailed Description of the Drawings 10 Referring to
FIG. 1, an electrical block diagram of a first embodiment 100 of a wireless communication system in

d h - : ural . o . 02 and
Portable commui b e e o B S A A BT A aaee 105
and the porveibiethesanenshisaltiediroent.104 preferably form an ad-hoc network through a conventional
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the fixed communication stations 102 can communicate with one another through conventional wired
communica8®RAMRENENd can communicate with the portable communication unit through

convenfional WirgigssglechRigFadraie HRELEME BaeratiBR G19AY FRERISCKHRUARLADA SREIART

embodiment 200 of a 20 wireless communication system in accordance with the present invention
comprises & BREURBNGT MEHIRDRTRSARIAAYBMISRAtions 202 and the portable communication unit 104,
In addition, the second embodiment 200 includes a controller 204 coupled to the fixed communication
stations 202 through conventional communication links 206. In this embodiment, the portable

communication unit 104 preferably C&FHHMHREIELRIRA iENBRERSE S mmunication stations 202

through conventional wireless techniques. Referring to FIG. 3, an electrical block diagram of the fixed
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302 included @lsssevmniBdicatichaysarmiintiec@aandwoibi thrife pabdyrtanydat do eongnisssrea 310. 30 It
‘t’rvg'ng;ﬁ&prrg%%ﬁ&é'}aﬁx%'&%ia”rﬁ%ﬁ%’a?%%as{%t%r%”i‘BE%% 829%r?aeoFOé‘ﬁ%erﬁutr?bégﬁo%eﬁﬁitv‘f64.39% and the
; processor ncludes memory space for a traffic load” measurement program
314 for prodinarfirsirqtioelipreceb3drtBOdixedeeasnveithd @ustemons 102 and the portable
communication unit 104 preferably form an ad-hoc network through a conventional
15 wireless ad-hoc networking technology, such as Bluetooth. It will be appreciated that,
alternatively, the fixed communication stations 102 can communicate with one another
through conventional wired communication links, and can communicate with the portable
communication unit through conventional wireless techniques.
Referring to FIG. 2, an electrical block diagram of a second embodiment 200 of a
20  wireless communication system in accordance with the present invention comprises a
plurality of fixed communication stations 202 and the portable communication unit 104.
In addition, the second embodiment 200 includes a controller 204 coupled to the fixed
communication stations 202 through conventional communication links 206. In this
embodiment, the portable communication unit 104 preferably communicates with the fixed
25 communication stations 202 through conventional wireless techniques.
Referring to FIG. 3, an electrical block diagram of the fixed communication station
102 in accordance with the first embodiment comprises a conventional, preferably multi-
channel, transceiver 302 coupled to a conventional processor 304. The transceiver 302
includes a receiver 306 and a transmitter 308, both preferably coupled to an antenna 310.
30 It will be appreciated that, alternatively, separate antennas can be coupled to the receiver
306 and the transmitter 308. The processor 304 includes memory space for a traffic load
measurement program 314 for programming the processor 304 to measure the current

traffic load of the station 102, e.g., the percentage of channel capacity currently in use,



traffic load of the station 102, e.g., the percentage of channel capacity currently in use, 24 NOV 2004 4
through well-known techniques. The processor 304 further comprises a transceivﬁe4 n&&&gﬁb Lrlogram
316 for programming the processor 304 to control the transceiver 302 to transm

describing its own location and the locations of near}l)y others of the plurality of fixed communication
stations 102, along with the traffic loads corresponding 5 to the stations 102. The processor 304 also

stations 102 along . he processor
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program 320 for programming the processor 304 to control the transceiver 302 to communicate with

nearby othBlusrldy of fheprramyoicatien datiamuticantmaalibrise vaffislealecargspeoeingtion
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command. It W”(:ﬁe a{%preciatgéj that, alternatively, Some_otr all of the[é)ro.grams and oths 'r;{grmation
depictéd as stordd FPHREESTEESLAdH 06 CAMBISRS AR YA i3 188 SR IMERHER PLRLHATH %r¢ 'shown),
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102 is described furth fgr in below. .25 Referring.to FIG. 4,.an el ical block diagram of the fixed
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retains the transceiver control‘program 3 lagnostic program
15 the portable communication unit 104. This information preferably includes text describing

the station locations and corresponding traffic loads 322, and a coverage map 324
depicting areas of good communication coverage in the wireless communication system.
The information further includes an area map 326 for graphically depicting the area and
the station locations and traffic loads. The information also includes a list of out-of-

20  service stations 328, which can be transmitted in response to a maintenance command. It
will be appreciated that, alternatively, some or all of the programs and other information
depicted as stored in the processor 304 can be removed to a separate memory element (not
shown), such as a magnetic or optical storage medium coupled to the processor 304.
Operation of the station 102 is described further herein below.

25 Referring to FIG. 4, an electrical block diagram of the fixed communication station
202 in accordance with the second embodiment is similar to the station 102, the essential
difference being that many of the tasks performed and much of the information stored in
the processor 304 of the station 102 have been relegated to the controller 204. The
processor 402 retains the transceiver control program 316 and the diagnostic program 318,

30 and has an additional controller communication program 406 for programming the
processor 402 to communicate with the controller 204 through a conventional controller
interface 404.



30 and has an additional controller communication program 406 for programming the processor 402
to communicate with the controller 204 through a conventional controller interfacae j@é\éﬁd}é V 2004
5 Referring to FIG. 5, an electrical block diagram of the controller 204 in accorda é [ second
embodiment comprises a conventional station interfgce 504 coupled to a conventional processor 502
for communicating with the plurality of fixed communication stations 202. The controller 204 preferably

also includes a Lﬁ&(ei‘?fﬁé:ﬁq%%%of%;lSr9e|e%tﬁ%?’b!@%{%@‘réﬁy&‘%ﬂéd&g@@f ﬁgﬂmé%&%éf&%r

supervision and progra e controller processor Includes a station
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processor 502 also preferably includes a traffic load measurement program 510 for 10 programming

the processtatBUR #PkedhereNiofl iticBafTeRTably i dnpludanty wefikeigriceplbngediion stations 202.
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report the traffic loads to the controller'204 for distribution to appropriate o stafions 202. In

addition, th6PH6RBSE 4502 1R PRAIES OMeRdRFIkEaT e SELIOR AARIVANKGH RBIAEDP BB dor
pre-progrargpngéd aichaai \RietAS Rl o ki@ Bbawrrkaan 2adodd®nfesngHatels made

available to the stations 202 upon request. The information includes at least one area map 512 for

graphically KABRHREHAUS P HRREShn g i KRS BB aHOR RRAEHT AR d0dhErEant faffic loads
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15 dynamically from the stations 202. This information is made available to the stations 202
upon request. The information includes at least one area map 512 for graphically
depicting the area around one of the stations 202 along with the locations and traffic loads
of other nearby stations. The information also includes diagnostic information 514
gathered from the stations 202, as well as text descriptions of the station locations and

20  corresponding traffic loads 516. In addition, the information preferably includes a
coverage map 518, and a list of out-of-service stations 520. It will be appreciated that,
alternatively, some or all of the programs and other information depicted as stored in the
processor 502 can be removed to a separate memory element (not shown), such as a
magnetic or optical storage medium coupled to the processor 502.

25 Referring to FIG. 6, a flow diagram 600 depicting operation of the wireless
communication system in accordance with the present invention begins with measuring
602 the traffic load of each of the plurality of fixed communication stations 102, 202. As
stated earlier, in the first embodiment 100 this measurement is made by each of the
stations 102. In the second embodiment 200 this measurement preferably is made by the

30 controller 204, but, alternatively, can be made by the stations 202 and communicated to
the controller 204. Next, the traffic load information is shared 604 amongst the stations.
This is accomplished in the first embodiment 100 by ad-hoc communications between

each station 102 and other near-by, i.e., within range, stations 102. In the second



stated earlier, in the first embodiment 100 this measurement is made by each of the stations 102. In
the second embodiment 200 this measurement preferably is made by the 30 coné%)g%aéozlgg t,
alternatively, can be made by the stations 202 and communicated to the control . r@ , the
traffic load information is shared 604 amongst the s%ations. This is accomplished in the first
embodiment 100 by ad-hoc communications between each station 102 and other near-by, i.e., within

range, stati Int i t . i e traffic
load informgﬁ@r@@& II'E.itl’en cﬁgﬁ?@ﬂés%%%%ﬁ%ﬂg'@?oﬁgﬁgib%e%&gﬁg@sﬂt @rﬁ%&éﬁg@gﬁ%y of fixed
communicatfoihesaenns 202, 202 which is in communication range of the portable communication unit

104 transmits SOQ4Rfoeli eI HEIPRRSER S IR RIS ATG A1DE el e

communication stations 102, 202 and locations of nearby others of the plurality of fixed communication
stations 101 GOPMEHA RMKeiiegRf AP dable seanaudcasi eRcsthliBhrammitoB08 éarmstinRtion

preferably Igdignsingee RiAiFAS @idhae 1858eHE BICHRDINRIRG DR A LU RANAID A YaticHi2-

Alternatively, text can be used to describe the locations of the stations 102, 202. The 10 information is

preferably tH@8sAfiaahlogrlies 9k searanatheni b e sharalitid o d srmIouniRaAN SEHBT e ciated

that, a”emqtb@'i@?hﬁlﬂﬁ@%@é‘fﬁ@%’é@s@&@&%?ﬁiﬁ@fﬂ'@@iﬁaﬂiﬂtﬁmﬂb‘z\!\m NeEepGiMalich, when a
station 102, 202 exceeds a predetermined traffic load. The information is then preferaba/ﬂdisplayed

608 on a cdiGLETABNASATapLY Brdi0n 2415BR4ME BEHh ARIGEAESReRRat RS PldhsatQas 48 the user of

the portablegpmmitsnicaiiery, skt t84 He died esiadivmd 6 Beztbavisptse Figipmns daRagly. avadable for
handling a .d?sired.commu i ownload a data file of

cation. For example, if the usef wants t
consictabISQTER0 (oRIFISfA) e e ik e (R 0iteble SHPWARISHRE K el below
maximum capacitywibibappneciatd thetyvaltatoavivelgdthatmformniatiom chelby.bitcadoast be appreciated
that in Someg%arPd?Jigﬁﬁk%? {%*rify"v‘dﬁgﬁ"n%‘éégsea .Oréff‘gt.".%v%l%ﬁnéns nicaten %@E gt &an,be a robotic device. In
such applications the’portable’communication trit " 104 can convey the mférmation to the robotic
device thropgtdeterelewddridfintiedace, thereby assisting the robotic device to find a suitable fixed
communication %QQHf&%ati%R%s then preferably displayed 608 on a conventional display of the
15 portable communication unit 104, thereby assisting the user of the portable communication
unit 104 to find a station 102, 202 having sufficient capacity available for handling a
desired communication. For example, if the user wants to download a data file of
considerable size, the user can try to find a station 102, 202 whose current traffic load is
well below maximum capacity, so that the data file will download with minimum delay. It
20 will be appreciated that in some applications the “user” of the portable communication
unit 104 can be a robotic device. In such applications the portable communication unit
104 can convey the information to the robotic device through an electronic interface,
thereby assisting the robotic device to find a suitable fixed communication station 102,
202.
25 Other types of information preferably can be transmitted by the wireless
communication system in accordance with the present invention. These other types of
information include diagnostic information about the system, stations that are currently
out-of-service, and a coverage map depicting areas of good communication coverage.
It should be clear from the preceding disclosure that the present invention provides a
30  method and apparatus that can determine the location of a nearby communication resource
that has available capacity and can identify the location to the user, along with an

indication of the current traffic load at the location. Advantageously, the indication of the



25 Other types of information preferably can be transmitted by the wireless communication system in
accordance with the present invention. These other types of information include péjé ?é? '%s'%ormation
about the system, stations that are currently out-of-service, and a coverage ma 3% n% reas of
good communication coverage. It should be clear frgm the preceding disclosure that the present
invention provides a 30 method and apparatus that can determine the location of a nearby
communicayj S [ [ [ ify ' r, along
it an indiL T S oA R e Ao R R0t e 24
NOV 2004 themgatytia¢ht soaui kil bty suscesdrirenshikinga derdiedadmatisicatiobout whether a trip to
the nearby locatigp, iiehicaiERe sHd AR e shed fammmNRal RoM A MAgHiGons and

variations of the present invention are possible in light of the above teachings. Thus, itis to be
understoodttitaboMenrpehingsofdst thés &ppenadersterhifas, WHERTbaterPe he praetided other than
as spegificallyARSHRRARIGITAPBY pritialdS HaMEA i PAAHMIP AREcRISelMYER 2R method for
assisting a user to find an available communication resource, the method comprising the steps of:
measuring a traffic load of ones of a plurality of fixed communication stations; transmitting from at least
one of the pluralijyit ikediggrgmaunication stations information describing a location of the at least
one of the plurality of fixed communication stations and locations of nearby others of the plurality of
fixed 10 communication stations, along with traffic loads corresponding to the stations; and displaying
the information at a portable communication unit within communication range of the at least one of the
plurality of fixed communication stations, thereby assisting the user of the portable communication unit
to find a fixed communication station having sufficient capacity available for handling a desired



15 communication. 2. The method of claim 1, wherein the transmitting step includes the step of
transmitting a map. 20 3. The method of claim 1, further comprising the step of trzasn naé\t}r‘;ffgﬂiéagnostic
information. 4. The method of claim 1, wherein the transmitting step includes the A%jﬁ mitting
text describing the locations of the stations. 25 5. Thg method of claim 1, further comprising the step of
transmitting a coverage map depicting areas of good communication coverage. 6. The method of
claim 1, further comprising the step of transmittirg‘:t)]& lpcations 30 of stations which are
out-of-service. 24 NOV 2004 9 METHOD AND APPA US FOR ASSISTING A USER TO FIND A
COMMUNICATION RESOURCE OF SUFFICIENT CAPACITY Abstract 5 A wireless communication

system measureg (60) gdiiaffiGdpaskRl ﬁ%%?éﬁd’ﬁﬁé'gﬁ( Ll OMMUMCHRNELBHRRS 02, 202)

and transmits (606) from at least one of the stations information describing a location of the at least
one of the JRfiBPR RAPIBYAEdAE BEPAGADY other stations, along with traffic loads corresponding to the

stations. A portable comgulROR Ha¥iCLB4) WHEHRCOMMKRERAYR faRdeahHeRalen conveys

(608) the 10 information, thereby assisting the user of the portable communication unit to find a fixed
communicatBH®&tion having sufficient capacity available for handling a desired communication.

transmitting from at least one of the plurality of fixed communication
stations information describing a location of the at least one of the plurality of fixed
communication stations and locations of nearby others of the plurality of fixed
10 communication stations, along with traffic loads corresponding to the stations; and
displaying the information at a portable communication unit within
communication range of the at least one of the plurality of fixed communication stations,
thereby assisting the user of the portable communication unit to find a fixed
communication station having sufficient capacity available for handling a desired

15  communication.

2.  The method of claim 1, wherein the transmitting step includes the step of

transmitting a map.

20 3. The method of claim 1, further comprising the step of transmitting diagnostic

information.

4.  The method of claim 1, wherein the transmitting step includes the step of
transmitting text describing the locations of the stations.
25
5. The method of claim 1, further comprising the step of transmitting a coverage

map depicting areas of good communication coverage.

6.  The method of claim 1, further comprising the step of transmitting the locations
30  of stations which are out-of-service.





