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WD 2004/ 015812 PCT/ US2003/ 023702 ANTENNA SYSTEM FOR

| MPROVI NG THE PERFORMANCE OF A SHORT RANGE W RELESS
WORIIDRIK1S BACKGROUND OF THE | NVENTI ON Short reem@©s2003/023702

wirel ess technologies (e.g., |EEE 802.11 a, |EEE 802.1

| b, Bluetooth(r), U traw deband, HoneRF, H PERLAN,

ANTENNA S YS33V: FQRi IMPROVING YHIOPERIIORMANCEVOHIANSHORT

conmuni cati on be [ abl e devi ces.

Such technol ogi eﬁg&gﬁ%gﬁljﬁl\l%&%ng | ow power,

| ow cost, high-bandw dth comuni cation to a variety of

users. In one 10 possible application, such

technol ogi es may be used to provide wrel ess

comruni cati on [ a network

access point. Mmgéﬁm&!hy serve, for

exa t{her

| ar gg&ﬁé r r&%{ﬁ t%oeg Egg(’:cessIgg%lliriérti SIE Eﬁ?\g’g'ﬁﬁ’ Bluctooth®,

Ultraveid et andnghmREsHEM (bt parts be:mdung infcesasiaglytpopular for providing
communi.cate with surroun %}%@13 rs Thus, the
P

cogpruategtion hetwrem bpthdixgh an 4555 o Juely teghnplegies are capable of
pro%?&‘ih%ﬁvsf % QR 136-85E %?% L'rdn il E&Hﬁmﬁ%aﬁ@lﬁ) Jcodal v \@hﬁcﬁ' users. Inone
I ncreasl di stance 17 om t he access poin

pogséie Iapphcsiltlgﬁl aguch ttectmgloics mypsbe asdd, tot lblevﬂﬂat\mreleis&ohhﬁﬁmcatmn
is sustainable over the wireless |ink decreases
betyicen A dpeleyice and a netaor accesspiity e agtwork aecoss point gy %Fl"’e for

N e

havmmédnﬂmxﬂl@hﬁed 3indi-aiRvioag enenad toacomhehiests vathcesdunding users.
oint be as large as practically possible. It is also

Thgse sy sirengthos syhicipignals e repeiaedipedustr dpvise fipmdhe agess point drops
b
rapgégg%fg{;ﬁ gll%gﬁ?% afRcd frgm%f@ %ﬁ%%%%\ﬁrlltc %&sﬁﬁg Hcgwe s;sgnalps(t)rlfalrlr%th drops

a regiron w e acces

off] theldeiagtedien hmﬁmaBﬂ debr thESGR] ST litlNdédreabbacobvNgNGA s a result,
Fig. 1 is a bottomview of an antenna systemin

maam@ndht?cr@t%amom sapssigbleamithinf sorpdl argzsalzméé@ﬂccess point. It is

ge%l gln esu%r,@%ﬁ)g%hggre;g?) %a%%{:u}g!?gr{a gat% cléo%gra\ggeﬁ'%%a \)’Yllée% § pocess point
be a§1ad6d & actidl PBRditle 2RGO A REReriMly Hesd@BleRBAL the area within which
enbodi ment  of the present_invention;, Fig. 4 is a
maptmlgp defairgtes mb@vhl@vabép teiersilyreonfaraebledo asagipn wiithin whichghe access
c?l ge é of the 30 invention to fix the angle
poi lstbr? E1EEY8%nel s of an antenna system Fig. 5is a
perspective view of a corner block used within the

fixture of Fig. 4 in
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is abottom view of an antenna system in accordance with an embodiment of the

present invention;

Fig. 2 is a sectional side view of the antenna system of Fig. 1;

Fig. 3 is abottom view of an antenna system in accordance with another embodiment
of the present invention;

Fig. 4 is a perspective view of a fixture that is used in at least one embodiment of the
invention to fix the angle of the side panels of an antenna system;

Fig. 5 is a perspective view of a corner block used within the fixture of Fig. 4 in

accordance with an embodiment of the present invention;
1
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accordance wi th an enbodi nent of the present
invention; 1 WD 2004/015812 PCT/ US2003/ 023702 Fig. 6
WO go0a/0psBispect i ve view of the fixture of Fig. BCTMIB1003023702
antenna systeminserted therein; Fig. 7 is a
sectional side view of a room having the antenna
sy sFign6 of a pergpective gidw ofithe fmtime efiFighé mafbrancardenna system inserted
illustrating a possible coverage scenario of the
thetgHtenna system 5 Fig. 8 is a sectional side view of a
r oo, hayd . EHIsEN ' e b rent @R Tino-
t hgll?igi ?Yéazpn%cfl{;&%&g{a I‘eat [ ngﬁg&ggﬂ&aﬁ}%}gghg gr\llter ag gk tse cenar‘1 %'gdceﬂmg
mouwited therdn ted ilistytdgaposkibly. co¥eiage scenatié ofitheiaatennd syatem;
antenna systemin _accor da%nce with still another )
enbBigi frihp sertiopRlsids wiewpt 4 IReWHAVER thppglenggsysienyof Fig. 1 wall-
mof JEIRAR} g SRk alk Phock R AREAIDGARUO EFUE anfcpthy oxtion
t heFighYeizna beitsineviewf ofFarg antBniee systang -in raocortiatet Wwigh etill another
and illustrating. a pgssi ble coverage scenario of the
embgiggppidhe pisssul Ivgntian | s a sectional side view of a

r oo _hayi [ Ei Ild.- nount ed
t hgl?? i ﬁdgs%e%ﬁﬁaz?l ?dg?’ %ﬂvgg%{ﬁ%%gg&gl sElbt%Icglvozfrpél\lg'ed’scenari 0
of Figel bixtagestioraysieviewalid rodnh Bavid@thean@nhosyistem i Rigy 9 ceiling-
of an antenna systemin accordance wth yet another
moyfed Hiserin Fadh illusfratinga prsaiblaroveiage pienamo ok Anfeppy system;
DESCRI T | ol . . et _
CESRR FZLINDobSid hO ERPhAbe dedsRab Brdpeyic o var.
moGitedhebdin WAY ilbfstrafingShdsaibleddvenpe stchario efihe dinteana System; and
which the invention may b e 20 practiced. These

. Y. .
enbbigi fdnis# helboraadey idea Inenar HeneHt aerordance th yet another
nabl e t e I, . .ln the art to practice the
em??]@%ﬁ %ﬁﬁgpﬁeggngllﬁvgeggééﬁunder stood that the various
enbodi ments of the invention, although different, are

not necessarily nutually exclusive. For exanple, a
particul ar feat urlRETAILEDR DESCRIBIIQNar act eri stic

desgrib her ek n .i onnection Wth one odi {. .

ray b RS R Pl FRRPR bRt Bt oo R LR e crowings
thaflERAY, 1 Y18 al bTAhARISR] Spetifid R ndtdiri &P En Ffhidtihe invention maybe

invention. In addition, it is to be understood that _
pragtiged| dbeseienrbodiments arngeserhed inshifioient detail in ensbletheeskilled in the

i thipn each. di scl osed odi jrent nmodi fied, ..
ot phisheS By eii” F o v e B Bh recBious Sfopiipents of the
invtblg]ﬁ&lﬁ‘%a'ltﬁﬂughTﬁtﬁ’fé‘r&{d M NG SRbRLHEInAARIK dlchRiVel SFor example, a
erefore, no
particular feature, structure, or characteristic described herein in connection with one

embodiment may be implemented within other embodiments without departing from the spirit
and scope of the invention. In addition, it is to be understood that the location or arrangement
of individual elements within each disclosed embodiment may be modified without departing
from the spirit and scope of the invention. The following detailed description is, therefore, not
to be taken in a limiting sense, and the scope of the present invention is defined only by the
appended claims, appropriately interpreted, along with the full range of equivalents to which
the claims are entitled. In the drawings, like numerals refer to the same or similar

functionality throughout the several views.
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to be taken in a limting sense, and the scope of the
present invention is defined only by the appended
w@b@umsisiappropriately interpreted, al ong w thpetesionsn23702
range of equivalents to which 30 the clains are
entitled. In the drawings, |like nunerals refer to the
sanEigot issi hdtﬂomvie\fmﬁan argerana isys}em o cuapcondanedwitls avemizddiment of
WO 2004/ 015812 PCT/ US2003/ 023702  Fi
the PR AR o1 4 AR AP arEhY PR AL eprovide
shotfYafr %@ﬁ'bﬁ?&pﬁcce& foiR BRERE W udeRVHRS tSire doﬂn@cttloh%‘ﬁtnetwork As
one I cation, the antenna system 10 i s used
usqdrhemmd ehe ehorshorbrapgerafet tedistanes 9§ 10 nsterser lessc s iflostrated,

R N T
TR e RSkl S 199 18 20k e o

antenrdelgnasied 22 didpostdthededn. Boch arrhiyef elainenty a2 &l optitiaafbr generating a
each of the side panels 14, 16, 18, 20 has a
corgesponsing, priFRy Reaph(Fecsive andios ensaIthdRingsSyStemypRE5RiqRy Thus, the
r rqr
5580, P 1 ST 8 8080 U i s

ma@atboe presorsyn Fig. dus arsgcmnsl ﬁﬂ&a wm af therantéﬂnasystbﬂnelo of Fig. 1
antenna system 10 of %gerateSrmlnb

lllua@%tmghwmmw%éﬂ%& ﬁl%ﬁvpa@@lﬁ&@ 2069 mn pagel 47 %ng,hmges 24. Any
fonglgo?e eghr%e(i. 0 ?ﬁillz‘ﬁg&ésli%@l 1?%@9%5 %ﬁétgﬂ’ atolﬁclhﬂg mechanism may

als@%ﬁmtdedﬂ!o Wdcktdach sidel pamaa 419, 18,2040 attb(eﬂlpesm’iah RvheA kel antenna
12 using hinges 24. Any form of hi nge may be used. As
sysiam 10 iseversadbiipeallgd T@r&@a&e@m syateny 10, m%y 41@5%;1@1.#56 amount 26 for use

in Iggl%] f‘g'fli@l}’%%\{n 1@%@6*) Iecrlié:bgo Ie)?lg%g{ d Hvﬁ 111 € which network

accBfil RANGes 25¢ & BprRided). VIR aht! 26 mﬁ)}SIn@ldde Qllny 'ﬂi?@cture or structures
antenna system 10 may al so i nclude a nount 26 for use

capablej of fapilitating tanbmeita fdke 2o0tepna pysiera 1 9091 gErad p osition in the

dep% é?{ll 5(%1 I?e mggxgc 3{}3\{\}"’ G%S(r%p 0\\1A.1Ahale %h H&a 1‘}/\% glcic\‘tﬁgzﬁ lejlgd/or feed

hn@rtMats;hﬂuﬁta&Jtcﬁb@mr&%édtt@ttw ﬁﬁenn@@mahe of facilitati ng
attachment o f t he antenna system 10 i n_a desired

osi Whesn depleyedsghe anégsme yyatene 19 esgheumtedrinenpbeyated positiay Within the

Iso rovi de conduyi 0 IectrLcaI d/or f eed
cerfflal FRe s SRRCHege o it diein e BRiesfiht, a wan
moSMS b € Bthet Q intNANM deRY 10¥hns t Deurdipt SO HSr/1On1adbSof the beams

mounted i n an el evat ed osition within the deploynent

genegggohy tigiantemag sysfemudie is ﬁu’pctgd(am genegalb/edq)w‘gard direction to

gt ”%e%fersﬁ%@n&m?%éﬁhﬁﬂg?m Sinetoat; Bhe'SterdlL il pattom

of th@ %t&%r@steﬂﬁmﬁﬁ @E@iﬁbfﬂﬁtl&m tl?é]h&ﬁﬂﬁla%fp@i?ﬂts]& chéh of these beams.
directed’in a generally downward direction to

During installation of the antenna system 10, an installer may make adjustments to the antenna

._,.A

system 10, based on the characteristics of the particular deployment region, so that an optimal
coverage pattern is obtained for the region. That is, the antenna system 10 may be adjusted in
a manner that is designed to maximize the area within which maximum data rates are
supportable within the deployment region. To accomplish this, the installer may, for example,
adjust and appropriately fix the angular orientation of each of the side panels 14, 16, 18, 20

with respect to the main panel 12.
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"illum nate" a corresponding portion of the floor

space bel ow. The overall coverage pattern 25 of the
wa@pioeonsisystem 10 is a conbi nati on of the i ndP@T/U8ZM03/023702

footprints of each of these beans. During

installation of the antenna system 10, an installer

rmyTh@mladf the Sidepanﬁlst 14, 16d 8520 maybe adjysi¢dbasddypanaeme physical

ac istics of th articul ar depl oynen
chafabygiiic e bloonfoeti sucﬁoﬁef%fg%aﬁwé% aff dfance between the
mo%@'aﬁ%ﬁnﬁ stérﬂqor&@tﬁ’é‘ﬂoa_ﬂ"@élm’v% e. d%gfo Izéigﬁt? MWhen the
0O maybe adjusted I n manner that s I gn
depkwm&mt helg’nhﬁ the elatemat slystamvm is lowréecg. nwherdiab anuemua&wsianﬁs ceiling
g| on.

mogx&tga ﬁ.ﬁcﬁ) there ]lﬂegglvgll ng ?%}]%gxgqlll I%./@fsyl eSé;&%}ﬁliﬂ lged to broaden the

are%fgf ggag(hrﬁ%k? c?aﬁagfag? gb\?err r?)éllé c?ﬂfr&? GQH%I@I%&}H\XA{%{%E@L&QI& is larger,

smalkes pide paried ahgles may be madltd achizve oW d/cOtérBdeAvithin the region. In
PCT/ USZOOS/ 023702 . The angl e of the side panels )

onejppssiplejpstalisgio a0 gtsgaél swgﬁla ergmegg}elght ofthe

I r

o SHTARER | 158 L R o e S (€7, 15 2

accsgcﬁrtgyn AGatderthay beplfolvmled tliaehawh(eiappmpnhtb eidd pprhed yﬁ@éﬁ for different
hei %ht When the depl oynent height of the anten

rangqr ot dpplopmpnt hetgkt (‘Bhggide nm@r@nghémaﬁb@ ﬁ%stg@@,lﬂ@ﬁb@fgre or after the

e ceiling height is | ow,
ant%ﬁ{ragsggg%ﬁg@pangﬁy &Itgé&; may be used to broaden the
ar eQtlet tdﬁhﬁiqﬁﬂﬂdi&tdﬁlsﬁﬂg thecangBsagahe ide andls a8t 16,8e00 during
t he.depl oynent height is larger, smaller si de panel
msta%tn%gn%%lt%atw%@e%edaaﬁr exaanie i ongAPPEIash.edlas Fedlgetive element
(e. %Mec : rr[brtig %r&ff@édo&{ r{e rm%?eeoipcﬁec' fid%){)aene snoﬁféﬁ z!n?‘%]nng system 10 for use

an 1 ns I rs

in adﬁmtmgmaém@ntm;)m 18£20. a@ﬁ@ﬁmusm dyzmell Qdjandhé afi@8of a side
adjust and fix the angles 0 he side panels 14, 16,

pangpwhil anetheinstelemrepts, ﬁorteésmnéleaa;laﬁ@r peining deviedat the reflective

id I I f
eleﬂ'xélﬁtfgogﬁ gfo%%)fflq@ ':dlleafto?rﬁ onﬁltn%%ne satogg %%rg?{gﬁ g}ﬁ]ﬁfl %ﬁﬁs&@om&r
is rﬁ&c&dﬂ difdetgl badid Li}ﬁ‘ih iRelt,ah€ afdle of thekidehAnecla ieam piaset @M¥imilar
10 is actually nount ed. Cther techni CL ues for adjustin

techriguedizes aminstaHer’ %m@glptatﬁ detsrmine wigt emromoalxgmmengof the beam

n al t ative
has:b g‘r{a‘% 1ev%%o’g%aga Y 5> ot Ipf aller may;s t%xfil téle 89%5?& tkfgo%gspahdmgbeam
is tcﬁbemehfd?é& andSvidw ﬂié'réi%éﬁ%‘el@ﬁi@nﬁfmﬂf'@h%pﬁéal HBACS k6t as binoculars or
anel s of the antenna system 10 use in adjusting
a tefaseopsi woilp amasher ingfaller ngu_s_ts theppgle@idghs meapcbmimgm@e péneh When
of a

the gt P8 tme B R e PIOC e il B ShepPA pstatirto i ho

sided Ehfmeﬂ 6n ladeh e Aneinkigldri M8y delefiRBtihé raﬁﬁi‘oﬁn%' ﬂlﬁcev%eﬁtﬁnd during
e corresponding beamis to be centered.
admsérggmt baspehtogreriteria such as, for example, the size and shape of the room, the

-

deployment height, knowledge of antenna beam width, etc.

In at least one implementation, one or more of the antenna arrays 22 associated with
the side panels 14, 16, 18, 20 have electronic beam steering capability. That is, phased array
techniques are used to provide an additional level of adjustability in the direction of the beam.

Phased array techniques may also be used to provide some degree of beam shaping capability.

These capabilities may be used by an installer to further improve the maximum data rate
4
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is reflected directly back upon itself, the angle of
the side panel is fixed in place. Asimlar 20
wo e@hoisgue utilizes an installer's eyesight toPCT/US2003/023702
det er mi ne whet her proper alignnent of the beam has
been achi eved. That is, one installer may stand at the
covpoigetpattbrarveithih ¢heateplogapattigiog (begafied the echanicad atj@stetents have
and view the reflective el enent, usi an opti cal .
becaapide), Foreramelo A igeialisn way pe abie e ﬂgrge&pl&wﬁrpmeone of the side
: r
el B ch B KEM S pp AL TpRed oY AU, fir ckifple an qqd shaped comer
of s a@sn.hThe wtallermgyp aliso dedide toeddjwst ther shapeof ths tintentsbdane(e.g., the
second installer to fix the 25 side panel in plag

begnpridt), (ets) Rebptigeidranasiculgelenloymept regiod. i Oa?,l@ctml%%llaﬁgiust the
. ' i ust t . i t.eri o |

s o B0 SRS RC i, Bk i of e

corét@pbling frayéradris miylosddguigel. dio edevtrenitallpatiust Wiedhhpe of the main

etc. In at |east one inp|lenentation, one_or nore_ of
beannhe gk eifatignmasss and amplidurdos of dhe gparespordipg rray clpadissmay be
- 1 . is i Q- ..
il o LD BAL ARG o BRATLRLA b su prionai.
SudlseAniformping Véchifiqass e diellikaoah ih teelt. dnoadiusdtalldr hag dchieved an
in the direction of the beam Phased array techniques

optiragl heaw ditsclieeand/er shapgi the thenkeamegiseeiaigfl Wehm side panel, the

Ty e I e
do flot\W¥RaBEOHERARE @B s the BACHR 2RO is COR{BGEy Rad el oR a periodic

w thin the deploynment region (e.g., after the
recplghyhiden isalerfaunedt nent s have been nade). For exanpl e,

il BB R U, e 5y B 3BT, SRRt o
cerB BRNE R GRMRIAGENH fank, o defafiBhEcand? 04l tBdiaiee For example, any
corner of a room The installer may al so decide to

numbi¢riefipivotable sidppansts maydeared ninaong pasaille imgplemeniation, for example,

beamu dt.h tc.) to.better it .particul ar .
oy gariinpeFls iRt b Bled dhig QP i itk fnplsand themain panl
ma§absRield 89 sRipet F6r RRIPID BRMARS ?6§sﬁﬂ@ﬂnﬂ1€ﬁ1€h‘cé‘tic§i, & main panel 12
panel, the éxcitation phases of the corresponding
hasaa hexagehdrsbaps anrhsib sidedpanslsede plyidsde one bimgedibhyeach edge of the

adj ust, t he, shape of .the main, be t he excitat.ion
heiEh o A WY R AEPIHIS G dieoet o USSR, ShyBEpRligs can be used.
Lil@Wadee teSuider BRd c@fighedide -of MMk AflkiAa lddhhtdO RAAINQIBR brray may be
network is typically used to provide such
varfadn dt atieatt ohy emb@liBanthadidasttaechindge. e ahantepuasysiem 3Ra$ provided
kno in the ar Once an i.nstall er ha chieved an
thaf e g S BERAIFT BOP o1k SRplo A SRR ON 20 REY BdaRRIcts 14, 16, 18,
20 BRE PEIALONI 31, 3 D BRECh Mo S R WA BAE single
eleasabwithineshelyeandre ofrthe sidedpandls. oty aftrawigle vialieftlyex{idifferent antenna

un| ess the anten system 10 js .subsequently noved or
ele%xeﬁgyp%sdp%y%e use erJ[ n a}ll antenna system in accorgance W1‘L¥1 the invention. In one

approach, for example, microstrip patch elements are used on each of the panels. Other types

of elements that can be used include, for example, dipoles, ground planes, slots, loops, and
others, including combinations of the above. Any type of polarization can be used including,

for example, linear, circular, elliptical, or cross-polarization.



10

15

20

25

30

recalibration is perforned). 15 It shoul d be

appreci ated that the antenna system 10 of Fig. 1 is
woreroeloyssiit | ustrative of certain inventive priPCI/pbme3/023702

and many nodi fications can be made thereto. For

exanpl e, any nunber of pivotable side panels nmaybe

us eAls ddsorissdergaeusly tes dntguine systiral 0 ofiFigf bwilbkainallginclude one or

only a single pivotable side panel s praovide

morgalafking AmedhARIsws Jer Pk ﬂzfn side manela 14 Jandf %ﬂd'lynplace during
1nst§1§a?ti‘6ge AW lsoréaaBﬁre 1"31%(1 pan e ff%t ’33%%% oﬁ exaglaﬁlvotable side

ntalon as a

panslhﬂ pdaca rmby&iemsd dE’l cmna@bﬁoaah efopexuniledhe nimgemmg@q)lmg the side
each edge of the hexagon. As will be appreciated, ty
panglg fhide msin prnet Bekude sEeNs (e@mmth pHangaah that maydg tightened to lock a

conJe ﬂ%%\ﬂ’l epan%{]ﬁn ﬁiﬁ@?erc A 081%1%9 rﬁltd' c?tﬂer %eglllﬂagncaa tﬁgé@]{es may

erren each array rray vari e
alteﬁfaﬁvﬁsﬂb@ diséte g, 48 d pdrsprtied eidwi 111uéﬁ‘a§ing 3 fixdure 36ttRANQused in at

system 30 is provided that includes a main panel 12
leash eme ﬂgb%dl@pwgqféheamv@ﬂwa te fix Hegangheoiiheiside H@lassa}fb 18, 18420. The
ﬁx“ﬁ%%ﬁé&dh& g%%s 5{101% ?%F%\Jn?%{)l%ncslﬁgéf%l?% 81sg§468q1290r§espond1ng

confér@ﬂ%fgof W G appRéacR) theBase sUrtibh 83 &lcﬂﬁle@ angks ﬁapﬁBYha@fholds the
a wde variety of different antenna elenent types

corneayplaske 484 duidthio ipositinre nianarysaterials maxcdlormatinels baiused. The

h
bloght B0, Ay 6B o TR anPRRLRAR Rl BBARRUG shapgs (e sauare,
rectR@SIBArS etc P/ alfeREiFelyWe 12b@MERE Scthlahafadl &Rh bIadt will typically

i ncl ude, for exanpl e, dipoles, ground planes, slots,

depersbinon thennngpr andastangementof herst emanﬁs heing o, s itlprated in Fig.

5, t]*egﬁvc&g é”ﬁp‘%lz ELX p{%ﬁg@@lgolgﬁ @%?%JF 2{31, Vyllﬁ}n %égqc’n 12)2_%3?11%[& 1nd1cgt’10ns on
appFIpPRR SRtk MerdiFifbiQfte &s%%@@%@é 08ihd c&?érs/ Hi%@ﬁg %{;1]9%%?%@ Stops

AS described previously, the antenna system 1
50 mayilsé be provistell Ity sit mpperdmd dengerdimitporethi eogliernd the panels

TR SRR PP i TR Op LB 4P 4EA g sytem

10 &flﬁgsf Mé&tté{f ﬁelte'ﬁ?t Al Sh&RR, Ebtﬁ!:l?opfhe sRfekdaRBlsa 6PH 8,05 (RO e antenna
dé " panel in place may be used. In one approach, for

systema]nﬁﬂre preshbt batwgescazrespandpig pagrstdﬁ blogksleABepthn en‘snnaosystem 10

i B 43, R i e

panki8 1@' 26618, Sh BRAovilE AS 1 oaﬂBg aP 1'8 fiatdRERAD bﬁ%e correspondmg
al'terna e

struct ured may yb d. Fig
blogksr dheqtanslds \‘/heewﬂlef heldtin alacn by dhd corﬂpremcﬁﬁfowmf ths blocks. The

BE N TN TE R
' : i a |

In %géh%gﬁmﬁt, tﬂ%tg’?%;%@s} e% Iaﬁ %bg{rtre é‘g{g%eﬁg)f f&ﬁi’gm&e@hpﬁﬁsﬁm material,

although other materials may alternatively be used. Preferably, the material will be dielectric

innature. In at least one implementation, a radome structure is attached to the blocks 40, 42,
44, 46 of the fixture 36 to cover and protect the antenna system 10 during deployment. The
material used to provide the radome will preferably be 1ow 1oss or transparent to radio
frequency (RF) energy in the operational frequency range of the antenna system 10.

As discussed above, the antenna system of the present invention will preferably be

mounted in an elevated position within a deployment region. The side panel angles may then
6
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10 corners thereof. In one approach, the base portion
38 includes a wire frane that holds the corner bl ocks

wWa 0442581204, 46 in position. Planar material s PElUS2003/023702
alternatively be used. The blocks 40, 42, 44, 46 are
preferably pyram dal in shape, although other shapes

be 4dudied anddixed én a naendralng ehlemcesshempxinaym dath eate advvevageyarea within
be .used, The actual_ shape of each block will _typically

the gegiamdFigp s # ectiAbude ¥y ofraran ving 2 peilingppunted antenna

C . i . L
s B8 A LSl ARG s ey oome.
As ghownsthe malin gaaelgl 2 of ti anénmnystemn10 gpperatps hahsindedas62 in a

thereof for uyse.in setting the ang!e of. the .
gensrilydepyaand frestior thahenvess a cqntgg) porton ok e flgog gpaggof the room (side
i . iy | feg s
o A0 05 0P ), AR AP Fein 00 ot i
geriehglyfdowhwag] &ectibn il coversa tille phrtion ot terfhoos ysdce and dide panel 20
of Fig. 1 inserted therein. As shown, each of the side |
gengEaies smam bepgr 60 pepgralladevermd drgetignsthaheopsrspreopposite side
I 6
e ESEE Dl SO ORI Te 1501
thefan¥enbid SysBn 10N Bebnst alrh@t thvpsatiddlfloGtsphbteisatghadd igagblatively
of the side panels 14, 16, 18, 20 by noving the panel _,
unifasny fehigppnapnium dalgaeiepmayrbe wep%# dsonghantige room 60. Fig. 8

o Ks, [ h f hel d |
O N R
andLDsiABY sidb ?E!ndl gBRITHe Waldpahel 11 genbiateed bRARIT2IiAA generally downward

~throughout its deploynent life. 25 In one enbodi nent,
dirgation has slesera @, fispsidg portird ofr the floprrenice fof 09t gio: angi i panel 16

| asti,c rial | though pt.her. material s nm , .
s et of 1 Decngedy ORrERursRoN FRE bnfrs Fbng pdp porion of
thePBodH PhOCbF kfom I70. NALUKBL bé Rp@bcih@®asSalPlternative antenna system

i npl enentation, a radome structure is attached to the
depdoyondns sepDaridare algg pogdblef the fixture 36 to cover and

project, t he.antenna system 10 durin pl oynent . The

B S 1L S RTETD Vo YT g R i 8 P PR b g another
emP&LAN dOBS pResbnt MPBRRA! e dfernddySem38D fcRALE B%irhg%e panel 82

(RF) energy in the operational freguency range of the
havamg e mumbsy of eepatdde amtenol swayssid 83ahd%,e90, tRedisprsed thereon. In the

... System of ..t he prese j.nvention wll preferapl e

it Brboaiian. EUEPLAY BESRES SReiersmy B SoGPolsriion the panel

82 LRDoRFsidelitrys RO BIPIN L RRAGRS B tHE MairParME 84, The number, size,
2004/ 015812 " PCI/ US2G03/ 023702 be adjusted and fi xed

and arraagernenief thehapyeotthapael 8handthxsineandidiepe ofthepanel 82 may vary

g o e b B 5 gl b amsye 3,56, 58,90,

92 6 e él@%@lﬁgat@rﬁ ERRRporiviR £MBnhY bERR (HR8ivk Bnd/or transmit). The
provi‘ding nétwork access services to wireless users

antenralsiystern 86 maydra & ironiksally hdjusied dirmgrinstallgpiandd mbRingize the area of

t he antenna system 10 gener at es main beam 62 in a
full data rate coveragé/ within a corresponding degloyment reg%n. ]% one approach, for

example, each of the side arrays 86, 88, 90, 92 has an electronically steerable beam that may
be adjusted by the installer during the installation process. The installer may, for example,
make one or more measurements within the deployment region (e.g., deployment height, room
size, distance to walls, etc.) and then set the angles of the individual beams accordingly using

phased array techniques. In at least one embodiment, the shapes of one or more of the
7
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5 generally downward direction that covers a central
portion of the floor space of the room (side | obes
woy4ailsoz b e generated). Simlarly, side p apel/uif03/023702
generates a main beam64 in a generally downward
direction that covers a side portion of the floor
indbeEbednts Siagalspdreddjidfed deingriastaliatimnray,nfobesampl6, adjusting the
general ly downward direction that covers an opposite

excgptipn ampplitpdeandbphasp of mdirdual glementsgyithin £ copespandipgarsy). The
beagl ngrﬁaﬁ%&gy?ythg qﬁ%}ﬁt%{%&a uds gﬁg Poqnﬁ%yc‘ tn#el ’og h% Bfandd thtﬂ Gt least one

emSdiaGent] & siindle! FhRRahLelehRns siidedli h pédog o fuhe hmﬁahay fmo nSeparate
maxi mum data rates may be supported throughout the
bearr@@tmewnaltbgpromded ifpr faeh effthe arzays §6.n367 é&%%gﬂ the panel 82. Once

an IB%\ ﬁlgqr %Dﬁacth qve glta §$ i ?13%@315}‘3&90&3%}% }pa%ﬁ %ﬁﬁe &a@sghmated with

mal n

onebf {HISMRYALE B688) 06, @27‘31elcﬁnr@sp@ﬂcﬁﬁg phdsy aﬂd]@ﬂ\i@]ﬁudc values are fixed
direction that covers a first side portion of the

withii dlag asm@ed b¢amf©tm¢m@d dodotshargepbgieafier Gunisss frapatennesystem 80
r ec | on t hat

is s ety Fuaybe b S FeRadts e ORI I hefthRd 2" 02

r 00y 7 o 1sAa5séMlbﬁa1Qﬁlea@@\fJ Q€ t@ta@l@ennar@werﬁlgoafﬂfag i 9/€As shown, the
antenna system depl oynent scenarios are_ al so

antpwe sysem. SOFingy inclide an bplianghmeieind4 toumleditn bamansly8 fomuse in

mofspise e SERYLAL Vo he N ehere & AR R Ry rlge sy sracture

or sHREKE Pasle cﬁt’%acﬁi@atﬂ%\éﬂﬂ&%rﬁelﬂ BTRRE a BlenB£PAIRH 8 0 in an elevated
antenna arrays 84, 86, 88, 90, 92 disposed thereon. In

poatfoglnnhaxhpimmtmgwdl ment, the panel 82 includes a

84 | t ed he. l. d
foubeat b acrefbibafe sew 865 rm dPa AT BB LEP G o gatenna
sysﬁﬁi db Bf 1din gfbV1dEH§n&WBﬁ@Jcces§ k&fices RRArdESs %@&?Wﬁﬂfm tﬁé room 100.

the arrays on the panel 82 and the size and shape of
AStshewp,ethebm&'I 8omy thcaun;cnna syshani 86 genepatesd ingin eam 102 in a generally

o PSR S Nt SRS S P 05 M o 10
Smﬁ%ﬂ& CHRQNI ARGy B8R} el@@%@ﬁ&é‘c@&%éﬁ% Aol &ansia 15()mon ofthe

antenna System 80 naybe el ectronically adjusted
floctgpacegnd medthdrisateiaomay genenaed atiezm 1106 ¢hahcaarsein oppodife sdapartion of

rate cover.ag! thin a corres di epl.qynent
the flogy gpace.| J1 \%&’Bﬁﬁ SHbe gepere e@i@(ﬁﬁ? 831 Esidh at5ays grithe panel 82
I
eSS S 1ot i 8 S EEL LAt i

datgitatds mgaytbleeuppmtedltlhmﬁglmmt the oovas 3500 Tig 1|2nHusﬂakas ra romy 110 having a
for e make one or nore neasur wi thin
ﬁ@?@@i@

wa ﬁ@uatsglaamﬁﬁysmﬁ%nﬂe%m@n anfeapt HYREM L 2 SPRsERfes a beam

1125 Epu e 20RT 50 bt fre fRbEepheBitob 1034 o HIEa G panel
82 gehemyestadbehni 1qdelsat coversd seeaabdidapnetiandiitie fledrtspatddroom 110. As

shapes of one or_nore of the 7
will be appreciated, many alternative antenna system deployment scenarios are also possible.

Fig. 13 is a bottom view of an antenna system 120 in accordance with yet another
embodiment of the present invention. The antenna system 120 includes a single panel 122
having an array 124 of antenna elements disposed thereon. The number and type of elements
within the array 124 and the size and shape of the panel 122 may vary from implementation to

implementation. During operation, the array 124 generates multiple simultaneous antenna
8
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WO 2004/ 015812 PCT/ US2003/ 023702 i ndivi dual beans may

al so be adjusted during installation (by, for exanple,
w@adjousiisny t he excitation anplitude and phaseP©f/US2003/023702

i ndi vidual elenments within a corresponding array). The

beam generated by the main array 84 may or may not be

bearR§l{rbSdialdnd/orAnghit) wistsh 2 desloyreaitection nA mudtislebgire beamforming
antenna element is used in p |ace of the mai ,zgrag

netvgrk iSegsdrincenisneiiaamvish tsrastaydyfdo gersypta dep IFIBIUP pjergya beams.
the.arrays,.84. .86. 88 90 .

o B v B B R0 P Ao st

120286 1PbeathRBAiHRtrutifs BRAMRIASH ia tiechrivTh bne imgernéntbtien, one or

arrays 84, 86, 88, 90, 92, the correspondin pha?e i
moranfithebeampiénetated bytheasayah24 arg slegirongafly sigerahle to allow an installer

ssoci at ed beanf or ne ng..do ange
B A R T
systeth 120RATHIP HeGepRGRlAIESbH. OR fibrSopdiendl] Bedi® Pdsitidrd havgbechAchieved
I's a sectional” side view of the antenna system 80 of )
for #paytic@ar deplegmum regidne thedeamformes seitiegn B0 fiked and{he hepsns remain
an o ioqfl nmount 94 coupled to the panel 82 for use
quonyﬁ@ﬁﬁ%fﬁg the system 80 within the depl oynent
I e QA ibugh e "RRENRht WRMntidHE hid Be@ MewtbEE ikl lcOnju@Etion with certain
structures c ‘apable o f facilitating attachment oft he
embaxdireents, it jsstoem Sudrstoad thatnmedidigatiang andorigtiens mpy bpgesorted to

. depl.oynent .regj on.. .15 Fi g. I.s.a.sectj,onal, .si ' .

withgnl 4R 05 e st g RedipE e IRPSHHIA R Bhbeacty
und8RtahA! SUSEnoRifRRAYAHNEGaRfRioMR ke @MSRSRIISBY Wit the purview and

wireless users wthin the room 100. As shown, the
scopadithe &R enfiont el thatiprendedglsinsm 80 generates a main

beam 102 in a generally downward direction that

covers a central portion of the floor space of the

room 100. Simlarly, one side array on the panel 82

generates a beam 104 that covers a side portion of the

20 fl oor space and another side array generates a beam

106 that covers an opposite side portion of the floor

space. Simlar beans nay be generated by the other

side arrays on the panel 82. Because al nost the

entire floor space is illumnated in a relatively
uni form fashi on, maxi rum data rates maybe supported
t hroughout the room 100. Fig. 12 illustrates a room

110 having a wall-nmounted antenna system 80. The main
antenna array on the panel 82 generates a beam 25 112

that covers a first side portion of the floor space of
room 110 and a side array on the panel 82 generates a
beam 114 that covers a second side portion of the

fl oor space of room 110. As wll be appreciated, nmany
al ternative antenna system depl oynent scenarios are

al so possible. Fig. 13 is a bottomview of an antenna

system 120 in accordance with yet another
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enbodi nent of the present invention. The antenna

system 120 i ncl udes a single panel 122 30 having an
wa@reoapiB22l of antenna el ements di sposed ther eoPCT/TE®03/023702

nunber and type of elenents within the array 124 and

the size and shape of the panel 122 may vary from
WhitipcRmaed gti on to inplenentation. During operation,

the array 124 generates nultiple sinmultaneous antenna
1. 8 vio 2050n® sBdere feomeus pooddiog shod-rangeaywiclesseacesss do a network,
\nd/or transmt) wthin a deploynent region. A

Ci Sing . . .
IR HS01 e- beam beanfornming network is used in

CONd GREpARNhiVihE af 1885t 8hé Mterdnd’ldrBerd ANPHSIdEhErB6n to generate a first
mul ti pl'e antenna beans. The mnulti pl e-beam beanf or m ng
antemspwesrk; aud | typically be co-located with the antenna

system 120. .Such am for.m ng. struct un ar e I
enchurbepRd PRl OB el il B T Rt gpp gutenna
eler@ént AP o RIANBre68 BLEHeREL D¥ecbREabimybekdd ar e
electronically steerable to allow an installer to
adj ust the bean(s) in a manner that enhances the
maximum data rate .cpverage area of the system 120
Wi t

S AT FUSIEI PSR L e RIRRTS I t er opt i nal beam
POS] HoBAS cB@NEd RESNd IR ipaN&dio APtnPsaRPhhtetH &fstem in an elevated
depl oyment regi on, the beanformer settings are fixed
posiiod within b depleymentaregion s thaf saivhfingt arveseeerfd antenna eams are directed
. AIthOﬂgB thegﬁpr(ﬁsegt i nvention has been described in
in 2 gSAFANE LPBRAVEIG HTeClP ai n  enbodi nents, it is to be
under st ood that nodifications and variations nay be
resorted to wthout departing fromthe spirit and
3. scdbie afternheystemefclaom 2awhetese skilled in the art
r eadi undglrgt and... Such nodifications and variations
ar 62 Ptpedes s GHRGTIRPHY: t he purview and scope of
the invention and the appended clains. 9 WO
2004/ 015812 PCT/ US2003/ 023702 What is clained is: 1.
4. An Hret antermasyseraof thim dswhemimr ovi di ng short -range
W reless access to network, conprising: a first
paridld magntigely esp@gé{m@H%t. antenna el enent di sposed
thereon to generate a first 5 antenna beam and a
second panel, pivotably coupled to said first panel,
5. havilegpnddnnh egstm@fielaan tl cecomaprisshgerent  di sposed t her eon

to ner at e second anten beam ) ,
a% east one adgitional panel, &votagﬁf coupled to said first panel, having at least one

Q)

2.

antenna element disposed thereon to generate at least one additional antenna beam.

6. The antenna system of claim 1, wherein:
said first panel includes an array of antenna elements to generate said first antenna

beam.

7. The antenna system of claim 1, wherein:
said second panel includes an array of antenna elements to generate said second

antenna beam.

8. The antenna system of claim 1, comprising:
10
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2. The antenna systemof claim 1, conprising: a nount,
coupled to said first panel, to nount said antenna
waeymensin an el evated 10 position within a de@l/ogroes023702
region so that said first and second antenna beans are
directed in a generally downward direction. 3. The
antadedlangystiemisal totddkisaiddecordaragelin a fized dhgnlatipdsition with respect
includes a ceiling nount. 4. The antenna system of
to sgigl irshpanelwher ei n: 15 sai d nount includes a wal |
mount. 5. The antenna systemof claim1, conprising:
at | east one additional panel, pivotably coupled to
9. saiThefantehhia psfah of ¢laivi Bowhdreineast one antenna el ement
di sposed thereon to generate at | east one additional .
antseideckiegmecienisyHacdesaidurphayiagnyliiple hlogksto bold said second
erein, 20.said firs el includes an array of
pan%i‘:ﬁlgﬁ'lﬂqugp%lﬂgﬁpgnggom rr?gs?a'e said first antenna beam
7. The antenna systemof claim1, wherein: said second
panel includes an array of antenna elenents to
10. gerﬂ&xeaméengamt@@@malmgmogmmgeam 25 S. The antenna

t | ai,m 1 Lsing., 1 04/015812
peh strsus s PR seoafnt S A% Bt epgen angle of
the SR6ANParRRRth rbdpedt th kK@ dirgRaHélturiBg $hstdiRHom t h respect
to said first panel. 9. The antenna system of claim8,

wherei n: said | ocking nechanismincludes a fixture

havj ng nultiple bl ocks to hald said secon 5 panel _in
11 3" PRI i an BTl P reni “Oies 2baR T e bovor
con¥igingm of claim 1, conprising: a flat reflective
el enent coupled to said second panel for use in
adjapsineypving s legbteoneffirstiahtensa clomdntiaigenersie e Hirstewpana beam and

to said first panel ring installation. ,11. .
an agrﬁy gﬁﬁ:&o ég}%@}ﬁ%ﬁ%ﬂne&gﬁ 0 gRIerate 3 seco 8 algtﬁgl?atb_e%grgerem said second
antefhl BLAS & A6ARRRallP sRerdBleWRitKrespect to said first antenna beam; and

a mount, coupled to said panel, to mount said antenna system in an elevated position

within a network access deployment region so that said first antenna beam and said second
antenna beam are directed in a generally downward direction within the network access

deployment region.

12.  The antenna system of claim 11, wherein:
said panel further includes at least one additional array of antenna elements to generate
at least one additional antenna beam, wherein said at least one additional antenna beam is

electronically steerable with respect to said first and second antenna beams.

13.  The antenna system of claim 11, wherein:

said at least one first antenna element includes an array of antenna elements,

14.  The antenna system of claim 11, wherein:

said mount includes a ceiling mount.

11
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10 conprising: a panel having at |east one first

antenna el enent to generate a first antenna beam and
wanrooanisy2 of second antenna el enents to gener aP€T/aS2003/023702

second antenna beam wherein said second antenna beam

Is electronically steerable with respect to said first

15. ant'Eivtdi@akystan df elam U hf wheteiupl ed to said panel, to
nount said antenna systemin an elevated position 15
wi tSeidmauideciides agkdbmeufepl oynent regi on so that said
first antenna beam and said second' antenna beam are
directed in a generally downward direction within the

16. Net AR lakteARL SFfem ERPIsMADASvidiBg ishot-range Wikdes3tc€s8ao0 a network,
system of claim 11, wherein: said panel further

conjpiisingdes at | east one additional array of antenna

el enents, t @ gener at 0 at. | east..one di ti onal

o B SRS an el s SRR PO AR G ey of antenn
clerB&ite i) 2elR@AB) inSconflrREbh W & nhttisle Bekra MeBmibrier reaRL Clnultiple

to said first and second antenna beans. 13. The

simghansansantgnne baams, seitl aiwiiple similenesupantengiadeams ingliding@hlgast one
first. aptenna.gl enent includes an array of antenna

bea& téﬁelﬁ?‘@fztmr&%@fﬁeé’mé’k’@ﬂﬁa system of claim 11,
whey @iofnt, doupRitd s4T8 gﬁﬁel,' 13 GhHhE Sai @ art Gikrlal s &t Bh eletdtedBdsition
2004/ 015812 PCT/ US2003/ 023702 15. The antenna system

witlif agletark adcessiteployiment regiog sathansaid multipdesimaltardons anterma beams

R N TR —

5 a panel having an array of antenna el enents di sposed
thereon, said array of antenna elenents to generate,
17.i n "Buadntennt systenaiof blaan i) whestie: beam beanf or mer matri x,

mul t i.(f| e Si qu#ﬁtsaneﬁus ant enna beans, said nmultiple
si M DAY FRCUCHS A FTHISIAMEY nel uding at | east one
beamthat is electronically steerable; and a nount,

coupled to said panel, to nount said antenna systemin
18.an 'Biccarddnmd sysden bf claim 16, whérkinn a net wor k access

an BB AMR Ao gl PBRRed | n & gener al |y downvard
direction wthin the network access depl oynment region.
19.  An antenna system comprising:
means for generating a first antenna beam in a generally downward direction;
means for generating a second antenna beam in a generally downward direction; and
means for adjusting a direction of the second antenna beam with respect to the first
antenna beam for use in enhancing the m aximum d ata-rate c overage area ofa wireless

network access point.

20.  The antenna system of claim 19, wherein:

said means for generating a first antenna beam includes a first panel having at least one
antenna element disposed thereon; and

said means for generating a second antenna beam includes a second panel having at
least one antenna element disposed thereon, said second panel being pivotably coupled to said

first panel.
12



17. The antenna system of claim 16, wherein: said
mount includes a ceiling nount. 18. The antenna system
wobooaloaism2 16, wherein: 15 said nmount incl udesperuston3/023702
nmount. 19. An antenna system conprising: nmeans for
generating a first antenna beamin a generally
downward direction; neans for generating a second
antenna beamin a generally dowward direction; and
21. neahte énna gysienioh glagm dPr WhelEh of the second antenna
_beasm cﬁvlrntela?nsr ?o%pie%graﬁﬁ tahﬁrs{ 'm{d%fmaz oA iR s Qeﬂfgt faﬁra H? @ntenna
in & ancing the HaxT fum dat a-rat e ¢ overage area 3
cledeits dRp&RE upbEh'pRfid; @arcess point. 20. The antenna
system of claim19, wherein: said neans for generatin
a fsaidmeaptfongrmertingriserond datenpa heapsinclydaed sqeand Agaxgf antenna
1 IeQ§%.one antenga g;enent di sposed thereon; and 25
cleey ﬁg%ﬁgngpsg Hg?éting a second antenna beam
i ncludes a second panel having at |east one antenna
el ement di sposed thereon, said second panel being
22.pi vBheaditgnne syptmef climdPdwhereinst panel . 12 WO

2004/.015812 PCT/ US2003/ 023702 o Jh
of CHLRIDEor SEHEPIRR A Hen bt bramiand S AR AR g R socond

antérrhYeardRhORBIVAE MV Jahtfe! Al Bf antbinfasdleraértay of antenna
el ements di sposed upon a panel; and said neans for

generating a second antenna beam i ncl udes a second
array of antenna 5 elenents disposed upon said panel.
22. The antenna system of claim 19, wherein: said
nmeans for generating a first antenna beam and said
nmeans for generating a second antenna beam each

i nclude the sane array of antenna el enments. 13

13



