WD 2004/ 032540 PCT/ US2003/ 030968 [0001] LOCATI ON
BASED METHOD AND SYSTEM FOR W RELESS MOBILE UNI'T
COVMUNI CATI ON [ 0002] FI ELD OF | NVENTI ON [ 0003] This
application relates to a | ocation based nethod and
system for wireless nobile unit comrunication, and in

“853{0341,0ggj‘0ar to such systens having geOgrggﬂh&oﬁyﬁg&
es ge

Ignated for preferred conmuni cati on usage,
sonetines called hot spots. [0004] BACKGROUND OF THE
[[QUENTI ON [ 0005 LOAATEONBASFINMEFHOBAND systens are
wel | kri¥ATEMFOR VIRELESS GORILARIUNIT GOAMMUNISAERN
conpri se comuni cation stations which transmt and

I ive wirel ess | ' { gnal s bet ween each
(oS ﬁ@g?et%ﬁ%tbl@ﬁoﬁ

other. Typically, stations are provi ded which
#1083k apabiihés aplicativd relatasdo i loeition based moathedeand system

GRS laﬁta&bgg%nw dothrhnPlatb R dnf1Yin WarSdRS Gh! REE Sg&a&é ons

eneri ca ,Known as  wre esstransmt/rgecelv units
PR Leosraptic [reas clasigaaied bior corefrired com@unisplatnl yisagehne

LahARASENARE dgR. as used herein includes, but is not
limted to, a base station, Node B, site controller,

access point, or other interfacing device in a

ydoogl ess enviguKERIUNDAF DHRYNURRTHAN €l ess access to
t%rée network wwth which it is assocjated. The term

BB adVirplesy eommmmicatipn | syslems et well kppvn jip pibeeart o,
Geig’éi‘@ﬂy, gﬁ&ispéi&ﬁi_t condpRidl bnriiaddtion Ei’iaf:ibﬂ%,eoﬁiat i€H trﬂﬂéimf ;j'\: gnd
subscri ber unit, , pager, .ot any other ty 0 vi ce
E%fﬁ‘éi?) WEreses ‘B’B’é‘f‘ﬁ’ﬂﬁaﬁ‘ﬁg Fignals \[R)F‘F"QP%%CH othRyi romireliy, base
Eﬁaﬁﬁ] al‘é\ﬂ_pﬁbﬁdddnﬁhiw Qrd e.ﬁ;ﬁmad»f @ﬁmud ﬁl & Gatdlds cdﬂﬁdhféﬁis,
such as ones, .video nes, an nt er ne ea
FouRta R ViR p e o R TR e Berdrally oot
waessh itfmﬂsmiteeqaﬁgt abike b(m]mmnalwh&hrrmldde gﬁﬁwé Clle:ﬁts.

uc s ,.PDAs . and, not ebook .conput er.s, it LI SS
R et bR St Fopoet SERET RSy it if Pt heb e85 07,
Yhiddstdtival Nale @, gits toatrbRerpicedsa poiat, be tthbsatathamgdevice
| ocatipon are ref S S or

it 0B BuTpyndy ST for FirdRR ool W b nolilnc TR 1 ©
which it is associated. The ferm WTRU as used herein includes, but is not
limited to, a user equipment, mobile station, fixed or mobile subscriber unit,
pager, or any other type of device capable of operating in a wireless
environment.
[0006] WTRUs include personal communication devices, such as phones,
video phones, and Internet ready phones that have network connections. In

. addition, WI'RUs include portable personal computing devices, such as PDAs
and notebook computers, with wireless modems that have similar network
capabilities.

- {0007} WTRUs that are portable or can otherwise change location are
referred to as mobile units. For mobile units, preserving battery life is
generally an important consideration in designing both the mobile unit and

communication networks in which it operates. There are several ways to
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[0010] A system can reduce interference by determining the location of
each mobile unit and focusing a base station’s antenna beam pattern at each
mobile unit’s direction. Focusing an antenna’s beam pattern is also known as
beam forming.

{0011] Figures 2a-c illustrate antenna radiation patferns in a system
using beam forming such as disclosed in U.S. Patent Application No.
10/305,595 owned by the assignee of the present application. Figure 2a
illustrates a base station 10 with an antenna pattern 12 that concentrates
radio frequency energy to and from a mobile unit UE; based on. the mobile
unit's relative location.

[0012] Beam forming can be selectively utilized in the servicing of

multiple wireless concurrent communications with multiple beams or a single
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[0015] “Hot Spot” WLAN communication systems can advantageously be
deployed in many locations, such as airports, coffee shops, and libraries.
Access to these networks is typically achieved through a user authentication
procedure. As the IEEE 802 families of standards are always evolving, such
procedures are not yet fully standardized in the WLAN technology area.

[0016] Applicants have recognized a problem with “hot spot”

communications in that a user may have trouble locating where the hot spot

 communication areas are, more particularly where the user should be

physically located to obtain the best QoS within the WLAN,
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[00201 An alternative is where a current mobile unit estimated location is
determined by the wireless network. A location estimate is derived using
conventional analysis of data related to physical properties of a mobile unit
transmission received by one or more network base stations. One of the network
base stations then transmits to the mobile unit relative position data that is

entirely determined by the network. The relative position data
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unit estimated | ocation data, and the network base
station transmts to the nobile wunit relative
position data that is determ ned by the network based
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[0024] The geographic hot spot areas are preferably defined by respective sets of
geographical coordinates that are stored in a network database. One or more of

the data sets are then selectively transmitted from a network base station to
provide the mobile unit with relative position data.

[0025] In accordance with a second aspect of the present invention, there is

provided a mobile unit for communication within a wireless network having




hot spot area serviced by the base station. [0023] The
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position data to preferred communication areas based on geographic location data
received in response to a transmitted request that corresponds to at least one
preferred communication area serviced by the network.

[0029] Where there is no mobile unit GPS, the mobile unit receiver is configured

‘to receive geographic location data corresponding to at least one preferred

communication area in the form of relative position data




by the specific systens in which it is intended to be
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[0036] Figures 2a-c are example diagrams of antenna radiation patterns in

a beam forming system. |

[0037] - Figure 3 is a block diagram illustrating two mobile units, a base

station, and various obstacles wherein the present invention is advantageously

utilized.




rel atively high. Such an indicator can be used to
trigger a request, manually or automatically, for the
relative |ocation of a preferred communi cation area
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WA08% millbei peenb awentihat idensibed VRO efdrbb 6 $he Brwif €

| ans _of anten radi atjon patterns in a
APl Rk Ol Moty APtsEip e Ao hrobion | Bradenns
basagitation, IWIRY atd ngbilenoniteivé higed i t5air gerl3a8 Sense as
b on d rj st acl es erein {he present
feBib il UA bieh SRRUAGH Thaides orelens ridigpests
P Ay iNEPIRET MIB2ONBHBBDBES stdtHnS KlrotdE MhikiERireless

dadEatRL R P =RR NT 0039],,The
res entﬁ‘is‘ﬁl\}!fejl E}ﬂt):ﬁ %!r;ﬁes e’sFI id Oé)g%[%?%? g‘re% Lﬁ% T i ehe
peghithiguelr thp yesrectiteorrenmof] geographinenedrager mpridsichyt tHei ke

RERORY B 10 I B0 tion, WRY,

lg}nd_ nobi altsg hsEa%lith Ba?{e)r ﬂe-sgg% ?tﬁgntgﬁlel? ’ g%n%&%ftmg elﬁé% p%‘g

ET&ef! (56 rrabesl b,  inelepy osalrared moterorl GWLAND hindes base
SMtRE SIS, dedilk BoiRBCRER on MBS YRR s!?%%ibnsﬁarf@?d. ObyfRLiSy, -
gh Ich wreless ’

tgew?@\g%d base stations throu _ \ _

3 P% BOPRTAPRY ddeas Bro-fasignpied fori preferred eommnmityitioe

usddelealled shot pits e NRE RBIRE cad hBVeBhaiduldPRI holh ﬁgecé;
y

respective areas of geographic coverage provide
“teﬁ‘%"%raé’%eﬁ%é’ty i ngﬂﬁa‘é%%s%“%t ﬂgwerrmé rPeprtpsRspr ofobile unit
commphicatidng, sofetimes vegitddd ak %d Hoe ARk humidRSEL I B >
t%éopldgddto a wrel esE g]gc_al area network (WLAN) havi ng
SLIPOREfvERtion is applicable insany,Firgless systam thafnmende | EEE

ag@gsed Hy meldledaits. FOF efa@iphh iy lien bher WLANithAS0 38OF5RPHI C
af¥a§ 22 PRI LA G ot HeaPd 1S debo o munLCaL T O

quality or another communication parameter of an on going communication

Wiith a mobile unit.

[0040] . Referring to Figure 3, a wireless communication environment 400 is
illustrated with mobile units 402, 404 and a WLAN 405 having at least one
base station 406. The mobile units 402, 404 are preferably equipped with a
global positioning system (GPS) to enable them to determine their own
geographic location.

[0041]  The base station provides network access in a selected geographic
area via an associated antenna system 407. Various obstacles, such as a walls
408, houses 409, and/or office buildings 411 can limit the quality Vof service
QoS provided by the base station. Although obstructed zones can be serviced
by the base station 406, power requirements are generally greater in

obstructed areas in comparison. to unobstructed areas such as zones 401 and
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usage called hot spots. Such networks can be
configured for both direct network access by nobile
units and al so permt peer-to-peer nobile unit
conmuni cations, sonetines referred to as ad hoc
conmuni cati ons. However, the proposed invention is

vﬁf’fbl)i/&% ein any W rel ess system t hat Hﬁ}fr/{f}gzgw@?wg
r

accessed by nobile units. For exanpl e,
in addition to hot spot areas, a preferred
c@hariThe vatkisoncted e:&as:m Hwadf}eﬁfﬁgeﬂihﬂﬁ dedi@labddl 356prbRrred

.t h { t f
St Bl Yol BEPIORT o GibeTRed camm P o0 090

mq’?é?émﬁﬁwi@nﬂ@aﬁdgfuﬁhm&charmreI ess conmmuni cati on
its, 402,

t | t bj |
SARL A EH R sl 402 dodE W loRfait’s RO g Stheaoton
Apdisured e forpibie| determiinatiodOBf %0 4war bcaﬂfoﬁf ehabWyARqudpped
bfeFinBes S Riblle BRSE bt 0@ §s¥t§ %ﬁs@cﬁ FSOE%IHI%EP ?\%%13&% hem

ﬁ?{ determ ne their own ge
%ﬁtmﬂoﬁnddﬁ@piﬁetwmiqm c Fbs WIAN 488 fect ed

@Iﬂbﬂeﬁnm@d'zﬁﬂzla\ﬂvé pmuﬁé&%é ﬁf)@fé ,ﬁ% @En@ £ St em 407.
gﬁflosobstac es, such as a wa 0
a7fdhe brse; tatiop 406 @ns deanamits bogatidni lnct”ormaﬂmmahdm;h ith yheof

febild 0 40205f:R1eME dRGnb Y
%@%t.nd géogd zZzones can bg tgg?%bgigﬁt %za'%oﬁ Bmégsthzt a
% requirenents are generally greater in
PB4 r uﬁbeqaoweeaee ledh m;mﬁa SdiCh, as
such as go 1 ?]1?0 °8 V\D 200 /032?40 PELAES
?98‘111’9652 ?5’98% Fomyppmicatien depic ferd regentien cad be
ummmb Yasdasit@naineshna SaR rbsfc&{ﬂgsf&d t81c6R$ thPhot
éﬂpggggot connunlc tlons %ﬁ@enhance comuni cat i on
ervi ces coﬁﬁlbwcé" Pih Peveer kpresholdyis Rotometbivtarmebile okt
abepating fc@@wm thed seldoted RORideCowtENS ofkle HOIOSS: ms, &anirai n
'éP e°&¢P§ not ot herw se .confi ured for th
et ermi nat | on orucation, radius (of e hase sjgtioy %@Dﬂa
M‘@F’@&Wﬂhe@ in hmjummph evxt]nbéans foemirigreHehhsp @tioh QRn HHCH
[ Vi f or.ement | oned rlangulatlon
fed 13 o) Qe KRBT con o RS b2 S oo
l%léﬁfé éhai uelt aobile m@hymaaﬂyn l@htetihia 1B Hot @pstnarea 402

thQuil & affAlEN Belative geolocation data.
[0044] The base station can be configured to provide service within a given

communication radius, but to only provide enhanced communications for a
mobile unit when it is physically located in the hot spot area. For example,
basic paging service could be provided for a 360 degree radius from the
antenna 407 of the base station 408, but data transfer, voice, and/or Internet
services may only be provided in hot spot zones 401 and 403. In such an
example, mobile unit 402 can be paged at its illustrated location, but would
need to relocate to hot spot zones 401 or 403 to conduct other types of
communications supported by the hot spot wireless communication system
406.




407 of the base station 406 and transmts |ocation
informational data to the nobile unit 402 to
facilitate noving the nobile unit 402 to the hot spot
zones 401 and 403. [0043] Hot spot services can be
provi ded by using beamformng for selected services.
For exanple t he communi cati on beam f or recegtlon and
WOAMERYsi on by the base station ant ennaPERHSHG/030968
configured to cover the hot spot area so that a

mmu n IA@ ahlaIthnlaﬂW? b bhdd L8Rl cn bécoﬁagura@& Rvide SRDE] €

in outjlize the s ed 'servi ces
BiH a8y oo et gts i 40 R e SBTGeCE ot
Phytsieally bcﬂ:@dﬁﬁlﬁllhﬁaﬁpo@ Ardachd#s porer! dBBsRAHRN 3§ F1hiGRIy
nati vel ion W th beam

P MR ecapiple. B Atk e piaicbLioe B0 Refetacivs Fom y
ﬁ:ecnmtsdmaeﬁﬂh af tieecbase tiioh 406, 18 Sndre ren@gfreﬂicieﬁt Héi:k;fces\/\hen

' ned.t hat ch b|Ie Si c
by oV bR s L 4510 IR \rn SibobeBptie, oot
402 i I\ew‘@ea) Iwanﬂng ainitsl dldirated Qdeblion, ot RAGR Bétadetdd Can
Qﬁh %%ﬁ%{fit‘%&ﬁ% %Xﬂ sgwg z%eés"ioie thin a given

onmuni ¢ E o onI I ovi de enhanced
@%ﬁlm nTheondtgenk 406 wrderabm idirgaing ldhta\mlalaﬁng to ﬂhs hot spots

PRSI dath b RERHn M6 ﬁ]ﬁ &H%ﬁdeg Q‘gltatw [ ogrgp ¢ cg%iega e

basi c pagl ng service cou rovi
Heydela vadh gan taksnthe erm ghn ehna.nw ctablefof flévetiims @rsus

tﬁf'tﬁ%hﬁﬂ b48%8 ’upW¥ecgﬁ%&nﬁm%t§0§5 ius}!c%% C’ﬁ]:us ﬁ?t cgn t]'!l. nt r net

services may only be provi zones
uAYinmonnection witk ﬁmbﬂﬁ urdigeniotasion dataith eromﬂleu“eldﬁt.mcn data b e

tHAaR6hi8 tundt!td chdthd e RALER hBEAL tPD h%%g&t A %‘%dlu c?&%t her

tLelocate to hot spot zones 401 or
gpd se¥istruni cat i ons supported by the hot spot

00417 I WOANUY5GAt a BtBur 540
[ CﬁﬁyéggbB/OBOggggng%ﬁ Sﬁs an ternaY%%ﬁgQéﬁgqg
hat sof [sation regnestso Kot gramsde, fvaerﬁrlwn Habtlonct0fiis eonfigimefli n a

tg mvmue;mmn is6ad b&ﬁnﬁﬁ@hlltféﬁ sle%t&lgslﬁ Riits % bl |t4§1 uni t
en it i si ca ocated in a hot spot area
é’P"é’ﬂﬁsz 402 &ﬁ%%ﬂét % FAUesE g a0cass Feraicss omfy avpila

hetxaoplogatioal Iwmaar thie e&@eﬁqﬂélﬂdebgmaﬂ@ﬂﬁlﬁig&ld‘c%o@da%@%

‘l:lgj:l Sy Caa(ljll (l}Jc]?le sen&etermme an estimate of the requesting mobile

unit’s location, the network 405 then replies with one or more data sets of hot

spot lecations which are near the location of the user. The user can then move
to one of these locations to access and/or achieve a better quality of service
{QoS).
[0048]  The network 405 can base the information provided to the mobile
unit 402 on a determination of which hot spots are within a predetermined
threshold distance of the requesting mobile unit. The selection criteria ean be
. dynamically based on network usage to direct mobile units to lesser used hot
spots by not providing the location data of hot spots conducting a high volume
of communication traffic at the time of the request or by listing the locations
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t he antenna 407 of the base station 406, but nore
energy efficient services may be provided in hot spot
zones 401 and 403. In such exanple, nobile unit 402
can receive a warning at its illustrated |ocation, but
woul d not receive such warning if it relocated to hot
spot zones 401 or 403. [0046] The network 405
W&r’@?“@i”éﬂl y maintains data relating to thE&HBZEIYES
serviced by each base station 406 that includes

beb@bi W&t GRAEFE RfakC F&Oék@ﬁl?gerefe%ﬁ@m%g.ﬁe Whift Rpdi3bhe ke

%(ﬂ'r for d nam c table of l|ocations versus

ad B Bt sreterme 408 werdel ibe ddendified b mpkiley

Tt aozj aﬂiér@ﬂlﬁbﬂeh&ﬁt bet isusRthclifg G QBRARRLicRRAM Kht BRI | €
unlt gf”ﬂ;n cation data to prqovide relocation data to a
B PR pre; 250 B SHFEIE HEREAORS COREReh inhof 800k 29Ret

4mot area for utilizing the enhanced services. [0047]
HBE% WLAN 405 “E eferab nf| ured to receive and
) i

ond 522 A |SB‘?P oAbile BE Eeauests i WEANAPe

ashemenitpa 3wobile ainitaioca4i0f ain aewﬁatgau;ednﬂtgat Eﬁe@\&hﬂﬁ' tedl
ni cation ser i de_hot. spot

iR T TR el B 4P G4 rB5n it S e Etrss

afficient c Ggoughprt/i cEhiorhy by akdedbte mhaingin hef &P Qhoing

' e e incl udes bil.e u
Jé)eoi oé’g??non é\ ae,;&cﬁ Ehet %‘@M&r% ??Hodsteﬁ'é‘iﬁv\ﬁrgae or a
ld@t%emr'gmeﬂieiﬂntéectaﬁmtsewedabieh e'.*"or ezqupiet |tmnnmh1ring ofthai t' s
t 5.1 es w

whé3A18 s oo T SN o R0 Dbl G wdnBorde

yifed02owithivenl e tupdated e'adm 'Eiwahweragamlfbimtmrrmsethet 0

XMe Qhit tlb?ﬁgvéréeg aihd WHENLG %‘3%% of P%/(}%gﬁ & 61164{)% a

e network

better ua of service
canqﬁbfs Oi;#e‘mﬁ#(ﬂﬁnabq omfigreedi Wil & clisthay withi he
c&@l alt0 n R et ﬁcma@%é Qﬁ)e ha}/\’gfecgeﬁ] Unowi? gt%nﬁx %f@

in_a predeterm ned hr'es di st ance

SV%&B%st P Sycheased eteyrihe WI:H#& 495 for erwnpler detemiigescthn be
16BBRNHICRL Inbbild sad 08 Melyek 445 fag@ntogds%a JJIH%% he

to | esser used’ hot not TOVI

CP%@&Hg&he etrsotapondinates Sen @SPE%'rﬁa@cmﬁm gnege Iop gmpb#@mﬁe
408. CRIURingM,| MR dvafidaded 3hfoliRichi PR @dnthilCcdoRBMRSt OF
mk%x | Iti%ﬁ Ic(?n ezgnli']neg ]clo(t) g}% Ho%ggons :1%103.111:1 403 elt-he1: 1-n-ti1e form of an
entire map or, if the mobile unit has general map information as coordinates
-defining an area on the mobile units built in maps.

[0051] The hot spots such as locations 401 and 403 can be provided in an
earlier download from a network, published in a networking guide, or
determined heuristically from previous scjourns through wireless coverage
areas served by the base station 406 of the WLAN 405. Where such external
or previously stored information is indexed to the specific WLAN 405, the
WLAN 405 can convey identification information to the mobile unit 402 that

informs it that it is within the service area of the WLAN and the mobile unit
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WO 2004/ 032540 PCT/ 1JS2003/ 030965 based on best
avai | abl e QoS. For exanple, referring to Figure 3, hot
spot zone 401 only or first followed by hot spot zone
403 could be identified to nmobile wunit 402, where
nmobile unit 404 is conducting a comrunication in hot
iﬁﬁt zone 403 and there are no current communi cati ons
WORAUIEYd i n hot spot zone 401. [0049] RET/L}003/630968

alternative to specific nobile unit requests, the W.AN

4@bthep alatenminic taofat iR /breditidtibn L@&_@thwgbo@ dations without
al | W thout user initiate I nterventi on,

g@%ﬁ§2ﬁ¥%% é@? to nove to a different location to
Hohzlev e Vitrege a AVEAN i @ufiived 4e) Bi_%kiid{a _slﬁicaﬁ_ﬁlgﬂ‘fmbﬁmbgtﬁed
n_an .goi ng. ¢oO ni cation i'e alerting
LBk % WSl Joatod iny BAeC o w0t aFess BichoeviarpRlcor
Biewioysly eforddciesnireds cvaflalde té @ wastalel @ en KO I&se%X%rﬁ{ee,
N STRRTEN | f the nobile unit 402 by the W.AN 405
i's then %g?]_ Pegt&?'es S Brovi lﬁ‘ér Ptxﬁ’élplr‘?oﬁ’frfﬂégs SFRites 2eRY
WY be prgvifed inrhet syoti ainesl 40 alido408i @i shch@RMBFIBGRobile unit
409 Rt de@ il e unj.t 402 traverses the W.AN
cover age ea?oe%&(%%tg ﬁ%&% JéteZ%E Sar]!lielEl 8%9@0% .°°m€'6‘b‘g€?r byPRs
HrsemEnigaions seppartid by Bref hog spedvivddsh canetinsipdtig syétbA a
gbsspl ayabl e map function such as the type that are
6@4 known with GPS systenms. In such case, after the
98N 40510 Tefpeatetherpiobile wait eannise estetrhabor prediaislostoell t he
ifRhateonlifiabaihBR, Al D hRads
;i formation  cont a?%flﬁ%%%’ﬁe@h%gﬁ th%po A@Z‘%rcaxlr%é‘f%dsfofor
G p?eﬁvorﬁs ageeid p thrpvghe woWE | endinad hd®2peckbo-peer
caxmpiegtions BerwdaabRARE s] 1 ' onh &L i
i&gor@%gﬁﬁegngﬁio nationScongggﬁ%ﬁg&k%g&ﬁgﬁgkﬁggh fons
e ) - HEY exqmplpangbile iy #02 couldoesnieye regpesbr
forfhot lspotTadatibe infitivatibe o SEREY @i E@ﬂ | i
4 Qorﬁi nates defi n'lng an area 1é)n togﬁér%%ﬁn%g Sg‘ﬁ;izt%ge
i YR A2 PR Telavg oihe [reqpst fiy thas ¥HAN <05.hwhish |in dati ons

t24@smusutloé@BndarmdRiop MaMh SR unft 400 to BHMileiualt 499VWNI 0ad
King gui de, or

J m a t @, p bLisPed in a networkin 2,

Q5 fer m RedeRbl: 1 mobape §EIT PR FARG iREOAmRAlien doytened dthin
atdatahagh imithe VAN aif erdlgs ratRAy SRaMad Dynihe fase
ﬁﬁ&ﬁ&ﬁ&?m@ﬂ% %&i&he. AN 405. ¥$ere such external or

Do piraeten stor B TRPAGH FEtHE P Pet sppigdrend opdrathieand
otgpreparhingtell pbitidGiarly thivtors related to radio interference. Service
zone information can be computationally derived using the network’s antenna
407 radiation pattern and/or mapped over time using historical mobile unit
signal quality feedback information. ] '

[0055]  Although beam forming can be, and in some instances is preferably,
used to define the hot spot areas, unlike typical beam forming systems that

- direct beams based on mobile unit location, the wireless communication
system of the present invention generally requests mobile units to reposition
themselves to the hot spot area at which forraed beams are directed. Where
beam forming is used to service a defined hot spot area, the beam can be
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WLAN 405 can convey. identification information to the
mobile unit 402 that inforns it that it is within the
service area of the WLAN and the nobile unit -11 WO
2004/ 032540 PCTI US2003/ 030968 can then determ ne a
path and/or direction to the hot spot |ocations

wi thout additional information. [0052] Wiere a W.AN

(§m%@ﬁ§19ured to provide service only f oPCHBPI>@30968
units that are physically located in the hot spot

atjpaiad t@mmmememal tréffic with&Mhe sl 3poSires.CHor &aRYICES

B SBT3 oS o ity et ©
\hhe @ities sres (af mt@.@st mys 400y 40% apaxg;vpaﬁlﬂdﬂaﬂ"pdﬂﬁtm o

401 uch e pl e.. nohil e . unit . 402
éggﬁﬁhﬁég otéggb famﬁdng H?BWQQ &R PVidiRg ¢t o
comgescin titehbaet $ppp@$ea omomnﬁﬁﬂmlfmatﬁeomwslmm ir&thnbg/ ‘

-6 . rel ess ¢ stem

t@%@%ai%@*r%%a bR T 6R h Py 2RF  Rer it e
ot gprlespne 463 to @M@eedoblle rvfaidr 404 taind withbutoargyi doedrbge. of hot

8bdt SEARII1V G 08 gqt%.laﬁ of, S GRO{ b Sfle WL R0t D
net wor k access s an

preésrahly cqpéigured d@ﬂnﬁnmec@pe gﬁmozmmrmgerﬁ theobétl eemfu mings in hot

t r Il ec t he
B o8 ch ! GALERY3 80P RlSiaed LR SCH I
' ﬁ@@ﬁe@ﬁsW$6ﬂ£ﬁﬁwh§péﬁwﬂ%mbmﬁﬁn information to nDblle

k4] 4 at [ 0 [
FEIgysQ?%gﬁ§eqﬁgst£?%g%M§£@a %@%%ﬁmfmﬁpgﬁﬁlﬁQ?ﬁgﬁ

PPRIRERS $U2 Heteshualozsn therprevert invention eannkshimmierpenited 104
by WiBdlbss Qo bibicAAs st AR AhetPief 8hd laiﬂsmﬂ AS1RQDHPHL

ferV|ce zone information is stored within  a database
TRepey difisien dupex{FHD, wirelegs fplaphope syFtRed. Dynani ¢ QoS
i nformati on can*be used to#mintain a«ating of hot
spots based on traffic and other paraneters,
particularly factors related to radio interference.
Service zone information can be conputationally
derived using the network's antenna 407 radiation
pattern and/ or mapped over tine using historica
nobile unit signal quality feedback information.

$
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[ 0055] Although beam form ng can be, and in sone
instances is preferably, wused to define the hot spot
areas, unlike typical beam form ng systens that
direct beans based on nobile unit |ocation, the
wi rel ess communi cati on system of the present
i nvention generally requests nobile units to
WOAYHL ¥4 t hensel ves to the hot spot aPEHUBPORHPEEH
f or med beans are directed. Where beamformng is used
to service a defined hot (gpgirsar ea, the beam can be
=12 - - e — - WO 2004/ 032540
PRt [SP0034 230968 adj usted to account for actua
traffic within the hot spot area. For exanple, a beam
formad visd mabenia #0deds 2biRASRitSialh@ica8h WRin NPt
ag}yq%%¥ cover. the entire area ff hot spot zones 401
Satent ety PRy ing P e AToAs P RTCioRF et PR R Hon, PRt
can@iingshestepoofpr ovi de more optimum t hroughput in
provi serv es i.n the. hot ot ar Potential ly,
f or tdgtengmr Rated Evpsraphis ocafsg ?f§t’11‘§’t‘a]@dfn} g gur e
-3, apmuimg:ﬁm xbebﬂél wrdic tvith lbhnwbgslﬁ(mé&slita&:fmﬁﬂ&dsﬂﬁnd)f ;
o] e se[ Vi I l.e un 404 .an
&#ﬁﬁnﬁtE%%§8%8é§$aamgoyﬂ% 6% %%ﬂgmﬁﬁanhﬂ Rt
enteatedde@dion. However, in such cases, the WAN is
preferably configured with sone type of nonitoring of
the hot spot zones in their entirety so that an
appr epri R uni t
ente?s gﬁgFgagg?$€%té@ﬁaﬁgﬂmﬁﬁﬁﬁuﬁtgg Eﬁdhrea
[ 005B¥tiakingtroreghest fe aafreresimnated omefarred mm@htmma
k%ﬂﬁ@&%moﬁl@%ﬁﬂaﬂ&nﬁggn atechnol ogy, the present
~invention can I 'enent’e any wreless
connﬂﬁ@@&gﬂﬁﬁ§@§§%h@WW*§@$W%§§W$¢nne di vi si on dupl ex

(TDD) or frequency division duplex (FDD) wrel ess
t el ephone system * -13 WD 2004/ 032540

PCT/ $/S20084 £30:96 8t ol 53k/S, Miere e thobile kit T Sydished with
a global positioning system (GPS), the mobile unit estimated Iocation is

determined by using the mobile unit’s global positioning system (GPS), the
mobile unit request transmission includes current mobile unit estimated
location data, and the network base station transmits to the mobile unit
relative position data that is determined by the network based on the current

mobile unit estimated location data.

4, The method of claim 3, wherein the relative position data
transmitted by the network base station to the mobile unit is determined by
the network, based on the current mobile unit estimated location data and

dynamic data of preferred communication area usage.
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1. Anethod for wireless nobile unit comuni cation
wthin a wreless network having geographic areas for
preferred comruni cati on usage, conprising the steps
of determ ning an estinmated geographic |ocation of a
nmobile unit; and providing the nobile unit with
relative position data of at |east one ﬁ%eferred

h ation area relative to the deter AFHEFHOEPE
unit estimated |location. 2. The nethod of claim1,

furt tser CRHERRbtEONE cldtd 25 48RRI curlrdi hoBllE Bt AthRAMESt
for esi gnated pr. eferred communi cation area

d
Io5etieh &nsﬁﬁr%%i Fothe @inglesy netmops gpalzsing datangelated to

rpﬁﬁs@dal/ PRgerttiRe of £@URHile ¥t deREMRAMrRASH Sldaht a@bwosk
g ého%of (;Ialr%l v}\:ggrelnthe nobi | e unit

FREP ARty 19 1hp JRobie STt selate e%@@n#it@ﬁé)at % ne
I’rl@ﬂ@nhﬂedl byt the ShétWaleBhskd Gat iheNcurfent ALdbAE Nine Ssthyatb®i NY
ﬁPEet no | | e unit's gl obal positioning system (GPS), the

B 4hi t request transmission includes current
nmobil e unit estimted |ocation data, and the network
base station transmts to the nobile unit relative
posi #6i on That methhdttofl dard:eﬁemiiermd thy rehéive gbyitiokk dassed
Ieu esti tedloctlond a.

R R e e e L S i
Pesndtvonk, dﬁed ontﬂlanmmtmobﬂbylmm&tmtaddmaﬁoaslatssm i on

wor K,
E%&%@%%Q?{%@gﬁéﬁ eaFlétd%rrr% ?e uni ?‘1g¥?nm?gaaegi%ocati on
data and dynam c data of preferred comruni cation area
usage. -14 WD 2004/032540 PCT/ US2003/ 030968 5. The
met hdd ofTbe methad2f clajve?.evtrerein ghg mebile unisiys peuippedtwith
g 1wxptp@gu&9ﬁ@tsy%'<@1:§?ttﬁs %&Bﬁg &Mt Egﬁné%tf dcBtich is

wor K anal YZI Ng data rel ated Sl Ca ropert

éérteltnﬁeelth’eb Ufﬂég iths mobilequpd€y global rmnﬁhgm sysdierl ( B@ the
BEWOR Base BRSiEn ﬁraﬁérblmottﬁ@ﬂﬁmet nil &o&%ﬁh@‘i’&hﬂnﬁn c%&% bf

reI atlve position data that is determ ned
k presdaricppted Haeferied evmmppipition arais servieddn Eep

base gtation, and relative position data is determined by the mobile unit.

es

8. The method of claim 2, wherein the network permits direct
mobile unit wireless communications with network base stations and also
peer-to-peer wireless communications between mobile units and wherein the
request initiated by the mobile unit and received by the network base station
is relayed via a different mobile unit located in a pre-designated preferred

communication area serviced by the base station.,

9, The method of claim 1, wherein the network monitors determined
moblle unit estimated locations and relative position data is periodically
transmitted to the mobile unit that is determined by the network, based on
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| ocation data. 6. The nethod of claim5, wherein the
relative position data transmtted by the network
base station to the nobile unit is deternmined by the
net wor k, based on the current nobile unit estinated

| ocati on data and dynam c data of pre-designated

d communi cation area usage. 7. T f
V‘H{ﬁ&%%& wherein the nobile unit is equi Eggﬁg\%}@ﬂw&a
gl obal positioning system (GPS), the nobile unit
esirentaineidlel win bithiated loctifineddth ned &¥adei dla oh@eiibl | €
l{IIQaIt s global positioning system (GPS), the network
898 station transnits to the nobile unit geogr aphi c
Iocat| on data of all network pre-designated preferred
communi cation areas serviced by the base station, and
r el atlee Tihe suethoiof diata 1) ﬁh&i&h&hmﬂlﬁ.ﬂﬁyti&h@uiﬁﬁdﬂi wich

m 2...whecein t net wor. k
Bl iR THIANGRE ad bl iR el BEHIR
' dﬁtﬁmmi orskogiihe mowammﬁobahpbsﬁiomg sypben {GRR)peer
W rel ess comuni cati ons between nobile units and
wherein the request initiated by the m)bi I e unit and

receipyed gy ﬁl@'{f; &]leV\QE}IE%Cét Llﬁt ke?eﬂnve OSI ? VI a a

different nobile unit

frterainedoly theoratwerkchasedoon ﬁree@etgmndoecblbyumhestm
Blatioh Qta Snd I%nﬁ?tdgﬁdoquetﬁlrﬁldgbg]e dathengl édNo rk
nmoni tors determ ned nobil unit- estinate oca I ons
Bisteranse endeyef nsefeired epmmiatenieation ayses fsgl¢bermizieg and relative

pdsfmﬁ Ndskd %@ léd%t th srﬂq@efeﬁe(y raaﬂmme,;mh;%lggtﬁameﬂ&d Py

he net ase
PP Do bssediptiae thaspriile vaRi ¢ est i mat ed

| ocati on data and dynam c data of network wusage. 10.
The nethod of claim1, wherein the nobile unit is
equumedmmbtho@ogh@ml Rt tdnsRG 1By stbgpr( GPS) and
t he bile u c?stlmate;dlocatlonls et er m ned by
usi n(g@’fl?@ MBBFTE’ uffLigtion aPrepds PY | ERPerve yeatendt
gebiraphical toordihtesyet hod of claim 1, wherein relative
p05|t|ond ai,s  determn enetvvork based on
Phe. tHPtk i der st Tl e ik i

selectively transmitting from a network base station one or more of the

data sets to provide the mobile unit with relative position data.

13.  The method of claim 1, wherein the mobile unit is equipped with

& map display, the method of further comprising the step of using relative
position data to display hot spot areas relative to the estimated mobile unit
location and relocating the mobile unit to a preforred communication area

based on the relative position data.

14. A mobile unit for communication within a wireless network
having geographic areas pre-designated for preferred communication usage,
comprising:
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| ocati on data and dynami c data of network usage data
such that a ranked preference order of preferred
conmuni cation areas is determned and rel ative
position data at least a first preferred comruni cation
area preference is transmtted by a network base
“{3‘1 tlontothe nmobile unit. 12. The nmethod of claim 1,

corrprl sing the steps of: defini n§ W@P%@?“@@
comTunl cati on areas by respective sets of

geog haﬁ‘ahﬁafrtteﬁ aasd i a&ﬁigureat & ifiats 2 GeGRRf dirnat frese€t s
i.n,a ?“:;?\H‘satabas . and Tel ectively transmttin
Arsisate PR coppREication FroA lesaRongyhendhe mopile wait is gt o

mamppa\ama)ftmemk,l e unit with relative position

dat a t hod of, claim re| the nobj | e
it ¢ BESeiygt AORBRER Foeixs Bebiaie HeApor (e RerHOR e
touait laett one pps-desighgted prfatedopimmidation hehativikdd by the
F%gltlon data to display hot spot areas relative to
esfifrated nobile unit location and rel ocat i ng the
nobi hersaniotitpi:d deviger fof elearidol aanvhilel wdt e drtkea relatieed
. g&tioﬁ%f EF{egétl oh ? cﬁagitg}laq; %erred]ég' A &laerealxJ Qer&qcefzdo r

navvl essnevvo

bielbg mafytork toer dedeymred mebbde gmsesthdted logtieher r ed |
communi cati on usage, conprising: -16 WO 2004/ 032540

PCT/ US2003/ 030968 a transmitter that is configured to
| ni TRt e 78, iRgGRlor iR }[9‘?};% 1
comuni cat?on area Focaﬁ on vvg e g?r%%p*aggﬁtﬁmg‘}gs

fystem ({(FRR; thap detprmings tanaessimatdd ldq@tiqmeoﬂvahekmhﬂer gBidi ver
#RBE O e drdRmigs ets %or%ﬁﬂ;ﬁam”tgaﬂsﬁ%‘gtth@ ;'prg ﬁgagnated

-corresponding to at least one

pretered r ommpsvestion detetiom requsst bﬁrtw@@tattw # Hdgnah dhafor k;
BRddR dpRht AUbiRUNIdRMNe R0 &fith] Y oD ithEmbiiet

user of the relative position of at |east one

Wregrivsr dheonderpg torrereive geeesrrbinipeation datagerasperding ted
a&)ﬂehé’ﬂ eozﬁeﬁme&gﬁaae@pmﬁamoﬁﬁﬂmﬁbﬁ Quréid s trambed

atlo
reg\ ive pOSlhOD. data that is determined by the network based on the
- transmitted mobile unit estimated location data.

16. The invention of claim 14, wherein the mobile unit receiver is
configured to receive geographic location data corresponding to at least one
pre-designated preferred communication area in the form of relative position
data that is determined by the network, based on a mobile unit estimated
location determined by the wireless network analyzing data related to

physical properties of the mobile unit request transmission.

17.  The invention of claim 14, further comprising a global positioning
system (GPS) that determines an estimated location of the mobile unit and

that calculates relative position data based on geographic location data

-17-




15. The invention of claim 14, further conprising a
gl obal positioning system (GPS) that determ nes an
estimated |l ocation of the nobile unit, wherein the
transmitter is configured to transmt the
pre-designated preferred conmunication Iocation

y transmtting a signal that inc¢lud
v%ﬁ@#@ﬁ%mp bile unit estimated | ocation dgFHms@W@“m“
wherein the nobile wunit receiver is configured to

[@ErespoRdige of A mgtcodeq&aﬂbﬁgha@éﬂt BrefeRtel CORBREIAGoT Qreadt
d preferred communi cation area

| east on gl} g ﬁ %t £

i SHOE958 BF Breebrork pespined g Sespanseds & frapsmisted Foguests

determ ned by the network based on the transmtted
nmobile unit estimated | ocation data. 16. The invention
of clEi m Tk invdntive bfcliiie] 4)odbietetn tHairhobil €:@it V€ Eonkigured

red o recel 0 hic¢ J.ocation data
AL S A S a0 B G2 b Bt e
prieies pcemmcimﬁmm mh bihar mplik urﬁtstah& th@felﬁ ik nioBllatbhiv e

s_det erm ned et wor k,

ARl 8 Mo Ualhed W rechv SRR = PR PR A Ped
. Bglay fremygnpthler mobiteeunibinkdizeiatopmiwigeatiah avithel adtaork itse

Ryghcal properties of the nobile unit request

transm ssion. 17. The invention of claim14, further

conprising a global positioning system (GPS) that

-determ nes an estimated |ocation of the nobile unit

and PhatTheaiprantige of cladthald, \ferthers¢omprising at anspadisglayon

SePig2R gga&, { gﬁgg
P IUSZ%O%?% @QQE%%f%§%%%z g%%%%ﬁﬁé eas h%hgmas
divgde thyrestimate mebile wdtloesdionuni cati on area servi ced
by the network received in response to a transnmtted
request. 18. The invention of claim 14, wherein the

nobi e UIThb inveniG@Ndfichisth ad, Wﬁ&émq;hé %Bﬂéi&ﬁ{%%&ﬁ’gﬂﬁ&f‘
&#P@F etwork base statjons_and al so peer -t o- peer

CopHRirAT LR agFiEelons faalowpronetienli (VAN t s and
wherein the nobile unit receiver is also configured
to receive a response to a transmtted request via a

rel agl f r Gt aveitiarof dlidh 18, wiitiréinithe MbbiRCIniERHAYuEAL | ON
p% a.networ k base statlon 19. . The i nvention
ai

of
% PPN i si8ng e fivisionp| dyplex (TDD)

telecommumcatmns system.

22.  The invention of claim 14, wherein the mobile unit is configured
for wireless communication in a frequency division duplex (FDD)

- telecommunications system.

23.  The invention of claim 14, wherein the user output device for
alerting a mobile unit user of the relative position comprises a power use

indicator that is active when the mobile unit is not physically located in a pre-
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configured to visually display pre-designated
preferred communi cation areas relative to the
estimated nobile unit location. 20. The invention of
claim 14, wherein the nobile unit is configured for
wi rel ess communication in a wireless |ocal area
“%ngﬁﬁﬁ (WAN). 21. The invention of clalml4b wher
% e unit is confi gured for wrel BEEUS? 03’03“968
conmuni cation in a time division duplex (TDD)

ﬂéﬂl@ﬁmfﬁf@fﬁdl OREMEMEIRN ardd. wh&ie hoWeRNEdnRimPilionC i@l M
%t mgggq%n the nobile unit is configured for

5??31 omruni cation in a frequency division duplex
(FDD) telecomunications system 23. The invention of
claim 14, wherein the user output device for alerting
a nobile unit user of the relative position conprises
a power use indicator that is active when the nobile
unit is not physically located in a pre- -18 WO

2004/ 032540 PCT/ US2003/ 030968 designated preferred

comruni cati on area where power consunption is
relatively high. -19
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