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different frequency band. In some wireless communications systems, different cells and/or
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20  carriers each with an associated frequency band, e.g., where the total available bandwidth in a

cell or sector is partitioned into different frequency bands, e.g., distinct frequency bands.

Wireless terminals (WTs), e.g., mobile nodes, may travel throughout the
communications system and establish a connection with a given sector/cell base station using a
25  particular carrier frequency and associated band, e.g., for downlink signaling. As conditions
vary, e.g., due to a change in loading conditions, e.g., more users, on the carrier frequency, due
to changes in levels of interference, or due to the WT moving, e.g., approaching a cell/sector
boundary, it may be advantageous or necessary for the WT to transfer to a different carrier and
attach to a different cell/sector/carrier frequency combination corresponding to a base station
30 transmitter. Typically, in known systems, many wireless terminal receiver implementations use
a single receiver chain and the wireless terminal remains on the same carrier until forced to
switch, e.g., by a disruption in communications with the base station. This approach is
undesirable since the WT experiences breaks in communications at boundaries and experiences

changes in reception quality, e.g., fading, as the WT moves throughout the system. Other
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SUMMARY
20
Various embodiments of the invention are directed to wireless communications systems,
e.g., spread spectrum OFDM and/or CDMA systems, using multiple carriers in the system, e.g.,
where the total available bandwidth is divided into different frequency bands, each band with an
associated carrier frequency, Different cells in the system may use different carrier frequencies;
25  different sectors of the same cell may use different carrier frequencies. In some embodiments,
the same sector of a cell may use different carrier frequencies, e.g., at different power levels,
providing additional diversity and additional base station connection alternatives, e.g.,

alternative attachment points for downlink traffic channel signaling.

30 Wireless terminal receivers accommodating carrier frequency selection methods in
accordance with the present invention in multi-cell multi-sector wireless communications
systems employing multiple carrier frequencies are described. In accordance with the invention,

a WT receiver may include a single receiver chain, .g., with a single RF module, yet be able to



systens enploying nmultiple carrier frequencies are described. In accordance
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node receivers, in accordance with the invention, use a single chain with a controllable filter,
e.g., a controllable RF filter, to receive and process a signal, e.g., composite signal from a
plurality of different transmitters, within a first selected carrier band, the signal including two
components, a first signal component identified with the first currently selected band and a

25 second signal component identified with a second alternative band. Separate quality indicator
values are obtained from the first and second signal components, compared, and a determination

is made as to whether the receiver's controllable filter should be switched to the second band.

Wireless terminals, e.g., mobile portable communications devices, implemented in
30 accordance with various embodiments of the present invention, include: a receiver antenna, a
controllable filter coupled to said antenna, a first signal measurement device coupled 1o said
controllable filter, a second signal measurement device coupled to said controllable filter, and a

frequency band selection module. Each WT's receiver antenna is used for receiving a signal,



30 accordance with various enbodi nents of the present invention, include: a
receiver antenna, a controllable filter coupled to said antenna, a first
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mul ti % € measurement device performs a second signal measurement on the second signal component to
generate a second signal quality indicator. In some embodiments, the first signal measurement
device can measure signal energy, SNR, and determine an error rate for WT specific signals,
e.g.. downlink traffic signals intended for the specific WT, as well as broadcast signals, e.g.,
assignment signals, pilot signals, and/or beacon signals; while the second signal measurement

25  device performs energy detection and/or SNR detection on received broadcast signals, e.g.,

assignment signals, pilot signals, and/or beacon signals intended to be received by multiple
devices. The frequency band selection module selects between operating in the first frequency
band and the second frequency band as a function of the first and second quality indicator values
and generates a control signal use to control, e.g., select, the one of the first and second

30 frequency bands which will be passed by the controllable filter.

A base station located within a communication cell, in accordance with various

embodiments of the present invention, includes a first transmitter, for transmitting said first
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20 component of a received signal.

In some embodiments, the first and second frequency bands are at least 1 MHz in width.
For example, the first and second frequency bands may be 1.25 MHz frequency bands as part of
a 5 MHZ overall system using 3 or 4 different 1.25 MHz bands throughout the system. In
25  various systems, using frequency bands of at least 1 MHz, the controliable filter of the receiver,
has a passband less than 2 MHZ in width.

In various embodiments, the controllable filter may be, e.g., an RF filter, a baseband
filter or an I/F filter. The filter may be a digital filter which receives information corresponding
30 to afrequency range larger than the selected frequency band and discards, e.g., does not process,

the information outside the selected frequency band.



has a passband less than 2 MHZ in wdth. In various enbodi nents, the
controllable filter may be, e.g., an RF filter, a baseband filter or an I/F
filter. The filter nay be a digital filter which receives infornmation
correspondiwg 2003Q04701 a frequency range |arger than the Perastedoisigquency
band and discards, e.g., does not process, the information outside the

sel ected frequency band. WO 2005/ 109781 PCT/ US2004/ 034129 -6 In sone
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20 component and the second frequency band associated with the second signal component as a
function of the first and second quality indicator values. In various embodiments, the first
frequency band is outside the second frequency band, e.g., the first and second frequency bands
may be distinct non-overlapping 1.25MHz frequency bands within a S MHz communications
system.

25

In accordance with at least one exemplary method of the invention, a first transmitter,

e.g., a first base station transmitter, which primarily transmits in the first frequency band is
operated to transmit the first signal component. The first signal component may be, e.g., a
downlink traffic signal, an assignment signal, a pilot signal, and/or a beacon signal. The method

30 further comprises operating a second transmitter, e.g., a different base station transmitter, which
primarily transmits in the second frequency band to transmit, e.g., periodically, the second signal
component in the first frequency band. The second signal component may be, e.g., a broadcast

signal such as, e.g., an assignment signal, pilot signal, a beacon signal, etc.



In accordance with at | east one exenplary nethod of the invention, a first
transmtter, e.g., a first base station transmtter, which primarily
transmits in the first frequency band is operated to transmt the first

si gnal conpmoeeus/i109ftee first signal conponent may be, e. @CTABS200803m39 nk
traffic signal, an assignnment signal, a pilot signal, and/or a beacon
signal. The method 30 further conprisé€s operating a second transnitter,
e.g., a different base station transmtter, which primarily transmts in

t he second frequency band to transmt, e.g., periodically, the second signal
conponent in the first frequepncy band. .The cond signal. co nent . may be,
e.g., a broad §Pm9§|ﬂéﬂé{}mg C‘Heé ,ttr@’.sa’.“,teréﬁggﬁ§F°§H§r§%?s"§'ftﬁrrﬁg$ ,ﬂ’cﬁ‘ﬁﬁg’t si gnal ,
a beacon gir@RAt sec@iCof tMRaARAEN, 1R IRLIEIGT LSRR 4l Rhsmitfed Bing ARt _
enbodi nents, the first transmtter and the second transmtter are |ocated in
di f f er ent ayere spespondipgtofirat seetpr the agme ¢ellewhile e sefopd signal sepoarant isi s
transnitt i f 4 J j samne
cel 1 i {ensRisatfhy o geind oGh I RRTRRP LB kebtoP ol e Shm BAE 3 b

ant enna cenbebpengitrefisarasmieoad seatdaranshittehae dxaed dedifferdnncedlo med the

enbodi nent.s, .the first transm.fter.and. second transnmitter e located in

G T Fer ont BbiET sbpanet € FGuted i Tusapes orasednehedit ol SRE s 1 ¢ oo
ant enna CcqkbRbygiadEdiSpdnentas rhfsilittadalsing\Wikdond ahRnnas@e@eBsbndingnah sécor@edent is
transmtted using a second antenna corresponding to a second cell. 10 In
some enbodi nents, the signal, e.g., the conposite signal fromtwo
transmtters, 4 } VERL . | i ‘ i : ..second
si gnaFIZb conponelqut% gmé?@%lr)égng{ng,etﬁé %‘?ﬂ ﬁﬁ%?ﬂ? géﬁ]ﬁ dég?%ggﬂ?rﬁ%n&;ﬁ%&&? st and
second si gneedmrpa paitdof ditre, andths Grsearehdecmhidrrignalbcompanerdsaie medeivedaency 15
wi dt h con&grred to the,wdth of the passband filter. For exanple, in sone
enbodi ment'&FEPHROTE Y™ 504 second frequency conponents have a frequency

wi dth at nost 1/20 the frequency width of the passband filter. In sone
enbodi nents, the first and second frequency bands are at least 1 MHz in
width, 20 andThedistsad serond signal campengptsiggs, i PmMe£arhodifeentse 83w, Hhirsqupaey | n

W dt hycIn Lt t L eced | i rak.ed to
Fecei vh, R bl @ e\l ithe lsbafi Ber, PPt SRR emRBIRG A RETRLC,
bet ween f andsecaddregeoopdohpagushaye a requescy width avetdsof20 ihe fegnencg vbdtliofrent s,
further c%nBr'ge% gontrol ling the passband filter to 25 pass the second band
i nst ead ofCPAECIAIUE hand when the second frequency band is sel ected.

Having switched into the second frequency band, the method can further

conprise operating the _ _ o
In some embodiments, the first and second frequency bands are at least 1 MHz in width,

20  and the passband filter may have a passband less than 2 MHz in width.

In addition to the receiver, e.g., the WT receiver, being operated to receive, pass,
measure the first and second signal components and select between first and second frequency
bands, the method, in some embodiments, further comprises controlling the passband filter to

25  pass the second band instead of the first band when the second frequency band is selected.
Having switched into the second frequency band, the method can further comprise operating the
passband filter to pass third and fourth signals components, said third and fourth frequency
components being within the second frequency band, performing a third signal measurement on
the third signal component to generate a third signal quality indicator, performing a fourth signal

30 measurement on said fourth signal component to generate a fourth quality indicator, and
selecting between operating in the first frequency band and the second frequency band as a

function of said quality indicator values. Then, if the first frequency band is selected, the



passband filter to pass third and fourth signals conponents, said third and
fourth frequency conponents being within the second frequency band,
performng a third signal nmeasurenent on the third signal conponent to
gener at e a whi2ead/1e47gnal qual ity indi cator, perform ng a Foavrseeos@sqgeml 30
measurenent on said fourth signal conponent to generate a fourth quality

i ndi cator, and selecting between opeating in the first frequency band and
t he second frequency band as a function of said quality indicator val ues.
Then, if pdssbahd filter dan deeemomtled anphss the Siedt freg@acy binel iW¥Be4100 el @O frequency
PCT/USZOOé/ 34129 -8 passband filter can be controlled to pass the first
frequency hd i nstead of the second frequency band. In sone enbodi nents,
the steps of receiving the first and second signal conponents, and 5
measuring first and second signal caonponents, nmay be r ated nmultiple
times, and thdnsemegmppdjmepts, t%glﬁ@e@éﬁmwmgéa@&ﬁ&@ndoﬁﬁ@mﬁwabwnaw apdt he
second qu i l,ue
For o prongturng NSl SR LoVihAla FRRRERCRs nliF br cushicd TR Hmkk S e Shictiy
nunber of Ofsthgsrabnctr&awumartmmd may'bhcls after tue:)seeondnlphwedlbatswaluﬂnmged@theﬁgstds_ in
response tol? 3 r %lc or hrta.nme1 qu e nstlgps lglhgﬁ %flterla
can be usaiPOpdERer walieler fBrrinernalingsyah fk gl e Wipam e

pr edet er muiekr bhéi ged eledsurahéies . THIOE dencxdPreventisharchial of bindg nmsponhmlaude
selecting the frequ ency band corresponding to the | ower signal quality val ue

when the ShoFytem ¢f @asumrtdquﬁcﬁte%rtcwer\wmésuqf—étﬂffészé%@ov Retween
predefgr nhafﬂ &Y BRGNQIH af R Bredile %ﬁﬁk@%&ﬂmﬂ%ﬁ&yaﬁm Jﬁmgle m@eaec'aﬂg RarSi gnal s
corrponent S gl cate sati Sf 6%0'[ ory condl ti ons, | ower ual i t e.Jg., | ower

power , baindludegseldsting dledrguencl bewd mresmdﬂng gch@hp lq)mmrgnblaqwhwdab@ wh@edhel5 by

anot her 4id feguency
correspondgh@%tsgc%n é]"elh rﬁ] cagor ?ab(%si ’fcefé/ 3fe gte ﬁgg] %Sﬂglfj PHe first and
second si gigdlecttdahteivil. VHiu&&Shdnﬂaobﬂdlgi'lMséto mmhanﬁmlael sithifehptehdidonstedy
selecting the better band when s nal qua tﬁ‘ 3% i ssue. The selecting
can al so [OMET Witk Eige W?{g")t"ﬁ%bé %bq‘%‘:@a‘iﬁé £5ing dhechislice ROWen 1 19 B8tused gnal
qual i ¥  Yidéthef RIDHRASER s@lé‘éﬁ Oééa%ls@%lnﬁﬁ'sﬁe&ﬁ%@ﬁ@fréd& cdiié dnHilﬁ Y@{nee

i ncreases over tinme and a ference in the first an second quallty
val ues chmgg@slgsalg:mainudaablamhqg onhefithe ﬁ@t mdrsed;cmslsxgnalet;uahwa«lalues isthedoal mg t owar d

the transp tter i naI n V) formt.h
transmtt %reﬁerﬁ n[eﬁ éhr% m%l %& gafa ne ] robaﬁ é’Sﬁg gﬁ @%’8“%%?" 58 %Fh (’_l;he
sel ect i NQgsetdceig t a%ltofmdflmﬂd Rlecitg ﬂhb @ecﬂhkﬁfrb(jtlﬁn@ ban@ whieft €aid Gesbki ghﬂ qualitybe

provided to a user, the selectlng fuynction changing in response to
i nfor mat i ¥AUG degreases ONE tine and said sécond signal quality value increases over time and a

20  difference in the first and second quality values changes sign indicating that the wireless

terminal is heading toward the transmitter of the second signal component and away form the

transmitter of the first signal component.

In some embodiments, the selecting step is a function of the quality of service (QoS) to
25 be provided to a user, the selecting function changing in response to information indicating a
change in the QoS to be provided to the user. This change may be implemented as a change in a

threshold value used by the selection module to select a frequency band.

In some embodiments, the selecting step is a function of communication system loading,
30  and the method further comprises receiving information indicative of communication system
loading, and modifying the selecting function in response to an indication in a change in
communication system loading. For example, in the case where a wireless terminal detects

heavy use of a first frequency band, the selection may alter a weight used in the selection



change in the QoS to be provided to the user. This change nmay be inpl enented
as a change in a threshold value used by the selection nodule to select a
frequency band. In sone enbodi nents, the selecting step is a function of
comuni cat iwo 26068600 | oadi ng, 30 and the met hod f urt herpcearpiolsgsor ecei vi ng
information indicative of comunication system |oading, and nodifying the
selecting function in response to an 49ndication in a change in

comuni cation system | oading. For exanple, in the case where a wireless
term nal @at@Ghation kteaweuwo%er preferdnSé for FIRGEEMANredadtly bhE FiRd rB&dive@n nay
alter a melggt_used,ln_the sel ection WO 2005/ 109701 PCT/ US2004/ 034129 -9
det er ni natgading infornatian is comamunigatrd o abase slatien Pogydevice, &g coNIl Feediviggfhey band.
The receiy ' i.af:ormation i s comunicated froma base station to a
devi ce, e&égﬂﬁggeﬁépgﬁéﬁélég the signal fromthe base station. 5 In various
enbodi ments, nultiple alternative carriers may be eval uated before a
selectfjon decjsign is rformed. and a change.in carriers is i.nitiated,
o 0., Defore anasatsHpdtmenty bl Earaniecamiar mpg e sualtpted befele agglaciiohe, | 1
an exenpl aésich i Perfétfed Ghd a Sham €M daridr¥is Whtidted, el ®Bford a Asbfiag 6Edhei er bands,
the first signal conponents may include signals,” e.g., beacon signals,

downl i nk €enarofiatde §lterragrurs. Benesamplegingn sxerapaty Jrigetar/cell sypiamsd MBzasingfthremn t he

currentl .ot 2t j t bein

Gonnt 1 nic’{2PBEAEH: ERARE S AR EGARGRR oy WA Blis B BealSE Rl
al t er nat eddvedlinkenfficsigialsepilatisipnals sassignmgent signdlé, etce itonbthacomrerglygoaheted f rom
adj acent sectors/cells transmtters, assigned other carrie enci es as
e v 1y § Bty Ao eptos ransap e beipegaed B p Gk v cuaibe ta Gndy & HiGibe

al t er nat i ¥RohPsenabthpdBniSRS) Merdatcebibich rQkived bigAd s ¥R diflGkRIbR adoR sgﬁa]ls,u at ed
and a set of second quality ‘indicator values is obtained, then a 1

conpar i soffomgdiseert seotase/cellstranspistersapsigned giher eagrienfesiquenciss ag teirPrimany a

deci si on i ngi. t j r.t.or -

oescrt i TR Aeie st AP Bt S i it D E bR RIS othiter, ¢ o
communi cakttaahsestypdinesis 8vydymned dnda setaflstéoptl qualay indeatr valpésigehtaimad, then a
accordance wth the inventigon and usi.ng nethods of fhe present . invention.

Fi gurggl 2 FAMPATRLRPHEOHe e‘ma‘ék%ﬁﬂ ﬁ‘t‘%l)t)%&g‘gatﬁ‘?ﬁ‘f%ﬁ“‘f?r&céﬁwgﬂd’i“ﬁ accor dance
with the ct?a'égiﬂ%ﬂ?e%@ieck&%%i%ﬁ&f&ﬂﬁd.%i ng nethods of the present invention.
Figure 3 is a drawing of an exenplary wireless termnal inplenented in

accordance with
BRIEF DESCRIPTION OF THE FIGURES

20 Figure 1 is a drawing of an exemplary wireless communications system supporting
multiple carriers implemented in accordance with the invention and using methods of the present

invention.

Figure 2 is a drawing of an exemplary base station implemented in accordance with the

25  present invention and using methods of the present invention.

Figure 3 is a drawing of an exemplary wireless terminal implemented in accordance with

the present invention and using methods of the present invention.

30 Figure 4 is a drawing of an exemplary embodiment of a receiver that can process two
components of a received signal from the same selected carrier band at the same time, each

component conveying different information, e.g., information corresponding to one of two



the present invention and using nethods of the present invention. 30 Figure
4 is a draw ng of an exenplary enbodi nent of a receiver that can process two
conponents of a received signal fromthe sane selected carrier band at the
sanme tinme, waetvsiaomponent conveyi ng different infornmatipgruseo0do34129

i nformation corresponding to one of two WO 2005/109701 PCT/ US2004/ 034129

-10 different carrier bands, the recelGer inplenented in accordance with the
present invention and wusing nethods of the present invention. Figure 5is a
dr awi Ing iﬁirfd&htlr@hﬁaﬂgams@mpraei):gbmd_ nsdnwdiiplagcﬁ:rcgﬁéa dviugtmwelzeﬁtah&dngw% ifd an ?
exenpl ary w rel ess terninal enbodi nent utilizing an exenplary enbodi ment o
the si ngI%SI“E"IEE‘E?%QMHHF%“'HEE@F'%W of Figure 4 in accordance with the
invention. Figure 6 is a flowhart illustrating an exenplary comuni cati ons
met hod of operati n% ‘a communi cations systemincluding an exenplary wreless
termnal util iEigyrgoana ésawing iHus}tragng\gﬂe@plqmbase@@noremgngwgmsaoei@@rlweﬂi af Figure
4 in co L t . . I i IS Log.Qf a

por 1 o op SRy Mrblds i RAIR B Rlinielt Gllenin cherbleg htoRineo G B,
accor dancecsivdrichiih eeceiveesithigure 4tilaccesdancerwitinthe indermipnan exenpl ary wirel ess
termnal in notion and is used for purposes of further explaining the
invention. 15 Figure 8 is a drawing of another exenplary enbodi nent of a

receiver inpl emgan& 8ds 4 ﬂowé}FaﬁQHﬁb?{!ﬁﬁﬁ% ¥ dxBmbhey finanenitatioRY Ao Bf opeting@cei ver
may be used in tThe wireless termnal shown ‘in Figure 7. 20 Figure 97is a

drawi ng i tamBenieationysysteanipFludips paeremplagy winglessiermpinaliutiligingian exemplprysiigieng
i ncl ugii ng r I . t ] . 1 he beacons being
transhy ¢ CSeraepan iR EERITELER 4 RecBiBRE Al MBS WiBhiod 12 Vet o

the signaling may be transmtted from the exenplary base stations shown in
Figure 7. 25 Figure 10 is. a drawing illustratin n exenpl.ary received
Signal at the HERE( ot AR 2 ROTIARS 20 GXamay Sleleos CRMUTICLIBRASIH gur e
7. Fi gur eimplerhchtedl il heddkdddcd Witk Blelimiehtish, tieaiRbaniXclif S niphiriivielesy ecei ver
processing of the exenplary received signal of Figure 10, and exenpl ary

band sel el€miaal in motiee andiigheed far pupesseofIortherexplainingihevedien. Fi gure 12 is a
draw g illustrating exenplary base station sector transmtter signaling

Figure 8 is a drawing of another exemplary embodiment of a receiver implemented in
accordance with the present invention, the receiver may be used in the wireless terminal shown

in Figure 7.

20 Figure 9 is a drawing illustrating exemplary base station sector transmitter signaling
including beacons corresponding to a sector transmitter, the beacons being transmitted into
multiple bands in accordance with the present invention; the signaling may be transmitted from

the exemplary base stations shown in Figure 7.

25 Figure 10 is a drawing illustrating an exemplary received signal at the receiver of the

exemplary wireless terminal shown in Figure 7.

Figure 11 is a drawing illustrating exemplary wireless terminal receiver processing of the
exemplary received signal of Figure 10, and exemplary band selection in accordance with the

30 presentinvention.

Figure 12 is a drawing illustrating exemplary base station sector transmitter signaling

including beacons corresponding to a sector transmitter, the beacons being transmitted into



I ncl udi ng beacons corresponding to a sector transmtter, the beacons being
transmtted into WO 2005/ 109701 PCT/ US2004/ 034129 -11 multiple bands in
accordance with the present invention, the signaling may be transmtted from
t he exenpl avg 283@76t ati ons shown in Figure 7 after theperyusbmsssser ni nal

has sel ected a new band and changed the attachnent point. 5 Figure 13 is an
Il lustration of an exenplary beacon silgnal with a timng offset with

respect to an adjacent sector, used for the purposes of further explaining

feat ures mfiltiple®andsii adorddince DEH' Helprlde AR 61T kN gdalifdnal by EbHshfihed fiéin Fi gur e
1 shows an exenplary w reless comuni cations system 100 orting multiple

carriers taﬁexerml%aasﬁeepmhowgwﬁugpwg? aﬂeﬁﬁmmlﬁswrmwahbwpﬁaﬁ%nm h the
pr esent 'Eh\ﬁ@@ﬁdaﬁn d‘lih@ ﬁﬁlgﬁpp],g.ﬁ uses apparatus and net hods of the present
i nvention. Fi gure |nc es a plurality of exenplary nulti-sector cells,
cell 1 102, cell 2 104, ceII 3 106. Each cell (102, 104, 15 106) represents

a wreless co area,for .a base st BS 2.1 BS 3
112), grespec;i? 19;3 a5 Tysdragn, “a??‘?i“@ A %g“a ‘g‘i’h i‘ ‘Fg%‘ %@4 106

i ncl udes iekyeerao S adjadent sector, sl for Rl JurpbsdsQ firthet exifsining Féairesofkidd, sector B
116, and sector C 118. Cell 2 104 includes sector A 120, sector B 122, and
sector Ci¥entiome|| 3 106 includes sector A 126, sector B 128, and sector C
130. In other enbodi ments, different nunbers of sectors per cell are

possi ble, e.g., 20 1 sector per ceII 2 sectors per cell, or nore than 3
sect ors pBETA# DE JTHEJNS may include different
nunbepﬁ of sectors Wrel ess term nal s (VWs) e.g., nobile nodes (M\s), nay
nove roughout the system and comrunicate with peer nodes, e.g., other
MNs, via wirelRgge I sidoss dnexBEplary ﬂlt@l&ﬂshoﬂthﬁﬁat?cﬁls%?mérﬁﬂﬂ@; sﬂxﬁﬁomr\@rmmi;&

134) are coupled to BS 1 108 via wireless |inks (133, 135) respectively.
In cel | 1caumyss awspespd peptram signaling ipplementsd igageqr Pé’él‘ht"@)e pesent NFENtiong

Wi reless Ty splﬁém(léézse Jaié&aramg %ﬁﬂﬁ&ﬁédﬁ%‘f&c dr&eﬁsh¢ena04%%ﬁ@@&muo€§;18 WI's

(140, 142) are cou 108 via wireless I1nks
r espect | vdhgplitylof emplarz md-secsestasHs, acll 2002, vaib2 (@4 41l 3469. Bach celb 008) KM, t o BS

205 s ) epieNs s hffekadcoened 4 (o L BRRSEY B B R Bt IO RSE A ©

151), resryaqe&tﬁw YnthhBxﬁﬁ?lhry%nfb@élme‘ﬁﬁeﬁdhrcem162404Vlmlﬁéﬂﬁcﬁas treldeci£ coupl ed
to BS 2 110 via wreles I nks (153, 155)
(A,B,C). Cell 1 102 includes sector A 114, sector B 116, and sector C 118. Cell 2 104 includes

sector A 120, sector B 122, and sector C 124, Cell 3 106 includes sector A 126, sector B 128,

and sector C 130. In other embodiments, different numbers of sectors per cell are possible, e.g.,
20 1 sector per cell, 2 sectors per cell, or more than 3 sectors per cell. In addition, different cells

may include different numbers of sectors.

Wireless terminals (WTs), e.g., mobile nodes (MNs), may move throughout the system

and communicate with peer nodes, e.g., other MNs, via wireless links to BSs. Incell 1 102

25 sector A 114, WTs (132, 134) are coupled to BS 1 108 via wireless links (133, 135),
respectively. In cell 1 102 sector B 116, WTs (136, 138) are coupled to BS 1 108 via wireless
links (137, 139), respectively. In cell 1 102 sector C 118, WTs (140, 142) are coupled to BS 1
108 via wireless links (141, 143), respectively. In cell 2 104 sector A 120, WTs (144, 146) are
coupled to BS 2 110 via wireless links (145, 147), respectively. In cell 2 104 sector B 122, WTs

30 (148, 150) are coupled to BS 2 110 via wireless links (149, 151), respectively. In cell 2 104
sector C 124, WTs (152, 154) are coupled to BS 2 110 via wireless links (153, 155),

respectively.



respectively. WO 2005/109701 PCT/ US2004/ 034129 -12 BSs may be coupl ed
together via a network, thus providing connectivity for WIs within a given
cell to peers |located outside the given cell. In system 100, BSs (108, 110,
112) are owopbosdosrer net wor k node 168 via network |inks pCti32004/65129174) ,
respectively. Network node 168, e.g., a router, is coupled to other network
nodes, e.g., other base stations, roudt®rs, hone 5 agent nodes, AAA server
nodes, etc., and the Internet via network link 176. Networks links 170,

172, 174, 176 BSiymdebe Rufled tdgether vid Rnktvokk, ﬂﬁﬁprcﬁﬁﬁné—&ﬁme&ﬂ»@ty 3 1WTs RGthiade
sectorized transmi tters, each sector transmtter us speci fic assigned

carrier f?é‘ﬂ%??é‘;mi’@ﬁ“ lcatedh autgide the given gl eI“gs)’Stc‘Bdm’II? 19$ 2MPi B2 gnal s
directed colich® ARE6K oeewéahnfmr@mrw?? ;&gﬁ hge%@&ub& el%t“ﬂﬂ nddee sector

transmitter"s assigned carrier frequency use nary si gna I'ng al so
conveys blafadgasrowérgiabeplediototies petwork r)odasmggrmﬂ'snbasestagnnﬂ.squtqjs,lhotn65| gnal s,

The | rvona-anooRan bieredr it B it B Mepas ROV BRATE T REVGRANES L)

downl i nk si0gnad, 474,906 hagde, €g. Ofiber ppliclinksj gnal s and/ or beacon signals within
the carrier frequency bands assigned to 15 adjacent cell/sector transmtters
for their ordinary signaling. Such downlink signals provide information to
the Wrs, e. 9. ,adfio3Pio, 1 GOLEEKCRAHPERshieR Bl At SorRsHRfe: HanpRl CN
carrier frequency to Select an correspondi ng base station

sect or / cetpecifio assignedicarsier faﬂqmamyrfemrdmmyl signalingeg \Wisynliskgraffiosigraalirected | ude
receiyers wth.t apabil it aces nfr m. _BSs 108.. 110, 112
Sectof0 1 rigteraes BRCOER A eaminte i etaiian R ot Reerters afied ¥retienci os
20 bands fréubndvBedfor oftithr§ ﬁgnmng IaB@bb’n&?ﬂbl’dﬁtlcﬁﬁtslgﬂﬁlls such &3, e.g.0l@8IRhinGiK

traffic channel signalin and that may be eIe the WI. Figure 2
i || ustrat %%"%P’é@!é@lﬁl&r%‘/‘g‘bé?@c% signHh f@@t)the § {1 fgﬂ%ﬂ@fﬂewraéﬁorfi@cas an
access  nofifihe! umélnﬁ&?@%Fﬁq)ag@st%%(%&@ﬂ%sﬁ%tfeptrﬁrﬂﬁutgra&éiﬁ@ﬁal BBME]EP}H s?é?ralsThe BS
is called an access no 5 because 1t serves as S point net wor k

attach rre ntuchag eqgr, @ﬂpﬂ@atsmdwb@cmessnalbwum theesiammer Iﬁreqﬂaney bamsle assigned en 200

Ctati bhe ot edhrRafinfieh ot e 66" GRhaBhG BPeF o s Sl Bun O 200

i ncl udes idforPaBSAD 3 WA 2. g. EWT: 132GRhich ghaly ©€ @iedad evddaré Al dedide avhichdafReer
206, a sectorized transmtter 208, a nenory 210, and an 1/0 interface 212
coupl ed tEwERto Hlert andkich faﬂwgmdlwﬁaéﬁst@w spalpT/erllto Bee & anAYAshmenhn

i nt er changg,datawefde bNWer T8, iude TRRivERGAIMRE cA3bilityroprebet EiflfdrRaton from

sectori ze
BSs 108, 110, 112 sector transmitters providing information on alternative carrier frequencies

20  bands that may be used for ordinary communications, ¢.g., downlink traffic channel signaling,

and that may be selected by the WT.

Figure 2 illustrates an exemplary base station 200, alternately referred to as an access

node, implemented in accordance with the present invention. The BS is called an access node

25  because it serves as a WT's point of network attachment and provides the WT access to the
network. The base station 200 of Figure 2 may be a more detailed representation of any of the
base stations 108, 110, 112 of the system 100 of Figure 1. The base station 200 includes a
processor 202, e.g., CPU, a receiver 204 including a decoder 206, a sectorized transmitter 208, a
memory 210, and an VO interface 212 coupled together via a bus 214 over which the various

30 elements can interchange data and information. The receiver 204 is coupled to a sectorized
antenna 216 and can receive signals from wireless terminals 300 (see Figure 3) in each of the
sectors covered by the base station 200. The receiver's decoder 206 decodes received uplink

signals and extracts the information encoded by the WTs 300 prior to transmission. The



antenna 216 and can receive signals fromwreless termnals 300 (see Figure
3) in each of the sectors covered by the base station 200. The receiver's
decoder 206 decodes received uplink signals and extracts the information
encoded by wbeaodsfiso’8D0 prior to transm ssion. The WO 20GgTh@R0dab34129

PCT/ US2004/ 034129 -13 sectorized transmtter 208 includes a plurality of
transmtters, a sector 1 transmitter -P&8, a sector N transmtter 220. Each
sector transmtter (218, 220) includes an encoder (222, 224), for encoding

downl i nk skatorizéddrnsiiRter Q08 indluded §piﬁﬂut:yl of GrahOiBters 2$eCidN @ tladsthitteIB) a sector
respectively. FEach antenna 226, 228 clgr rg{piponds to a di fferent ector and

i s nor mal NyTaasmidiee 229. FBChtSF‘é[ﬁ'é‘r‘ﬁ“’cS"‘i" inclydes,an ¢ngogeti (@42, 28, L5t enna
corr esponetfcoaﬁg daamnh@dakmm%orﬁaﬁ@ﬁ @@@lgdzt@’an %&%nﬁmz@ezzsf %gé&ﬁ@l yor may

correspond to different elements of a single nulti-sector antenna which has
di f f er ent Eeahtanienna 236 ARShewresponds 1¢f 4 different seefor andds neraally veiented to trassmitiinte er

(218, 220080030 y RO SREErBpbdsBinds SRABDGY R80T e S28 oshec nar ¥

si gnal T ng, ransm (218,
220) is C@e[pﬁdﬁte&:or(ﬁfaytcbﬁ:é@bhd td differdovaldments ofiagmglesmuléi-sgetor arﬁemmlgmrlmt
signal s, pil ot _signals, and/o nals in
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220), in Qsﬁfgﬁédj@a?&& quﬁéhcplasnd tbr&\é%@dlfepmdﬁamlgﬁaﬁﬁg@gt dodflhk i@l downl i nk

signals, e.g., pilot signals and/ or beacon Sighals Into other carrier

f requencySlsmhds Eagh gcctorttmsmlatmr@éii 220kiq gepable ob traniunittingidgmalink sigendy. agent
cell sfsec r h | | terface
212 oo LSehettiisdR G i A RSB o BRSO BRI AEE o, P
access noamgned@uﬁ@rf&quﬁéﬁbsm VB sectornmansagiaat (2181Qde) in anordhhve with the net . The

menory 210 includes routines, 23Q and, data/ nfor lon 232, The processor
202 execuliemiop, £56 Hansmyts o vﬁgéewvwﬂ(w 16-EnP! tﬁmﬂaﬁn%rzbﬁafmwaﬁemy
210 to  cRR &ifdr chbier f}&ﬁfeﬁéj %d@fegt hﬁ‘e%%é‘-fﬁh@én'c?Bar%ﬁQsdnﬁl‘Fchlﬂ@hd}ﬁbcﬁPhedU' ing

users on different carrier frequencies using different power |evels, power
control, qllnﬁsmgorefmtthm ordiperyrpignalieg. i the bmt@iogﬁ/é)mmgfacaabﬂ mah;amcshagmal i ng

" 20897 98066 M ob R NN  THReSROBIHUA GO ARY Ik ol Ao 436 -

e.g., a par carri
response ﬁadee, ans dednteimen 'nerrﬁmargdmmctdda MIUI&@QBO ami wﬁﬂﬁdmcen %2 The he

g userrobetos Db ckisuss R E A0 ek iR FREBIEn 267 bR EEOELA e m ha

300, sect @dnrblthe bpEhtidAbf 2R5oase Ghritsh 200 ifcMiding cheBEIRPBURLS R HiffdeRchaked W th
each sector and data transm ssion power |evels associated with each carrier

f r equencyfreduendies using diféeremsiowar lsvals. apwescoptrol iminigeqontrolegeramuyicationor mat i on
(carrher g!gﬂa'ﬁt@, and beacon signaling in accordance with the invention. The scheduling of a particular

user, e.g., a particular WT 300, on a particular carrier frequency, may be in response to a

selection performed by the WT 300, in accordance with the invention.

The data/ information 232 in the memory 210 includes data 234, e.g., user data to be

25  transmitted to and received from wireless terminals 300, sector information 236 including carrier
frequencies associated with each sector and data transmission power levels associated with each
carrier frequency within the sector, a plurality of carrier frequency information (carrier 1 info
238, carrier N info 240), beacon information 242, and system loading information 243, Carrier
frequency information (238, 240) includes information defining the frequency of the carrier and

30 the associated bandwidth. The beacon information 242 includes tone information, e.g.,
information associating beacon signals in each sector with specific frequencies and carriers, and
sequence timing associated to transmit the beacon signals. The system loading information 243

includes composite loading information on each of various carrier bands supported by the base



238, carrier N info 240), beacon information 242, and system | oadi ng
information 243. Carrier frequency information (238, 240) includes

i nformation defining the frequency of the carrier and 30 the associ ated
bandwi dt h. Weooseaoan i nf or mati on 242 incl udes tone i nf @CUASR@DHO34€297. ,

i nformati on associ ati ng beacon signals in each sector with specific
frequencies and carriers, and sequerb® timng associated to transmt the
beacon signals. The system | oading information 243 includes conposite

| oadi ng | fAINTADI SPst@n |RAME iMfori@ion QS mMARIbE trefisriaddiforh WiPisist edtidhy200he base
WD 2005/ 109701 PCT/ US2004/ 034129 -14 station 200. System | oadi ng

i nf or mat i % Yks30Pahiglemey usedhs infarmation, iR some embodingnts, jnfhe derision,progssgolars 300
whi ch mythU%éeéti'%ﬁofEﬁrHéﬂﬁBH&f‘%t{v hiaREwWaRQsNegENt S, in the decision process
of the selection of carrier band to set wthin the WI receiver. 5 The
data/information 232 in nmenory 210 also includes a plurality of W

datal i pf ormatiqQn 24 ets et for h, WI_: 1, dat.at | 246, WI' N

Gt ol 19t o Dap TaanfERions33 % meflont At bt tnud® A plBi g of WP %P0 Y o r 1,
adt er mf naﬂatﬂlﬁﬁ@ﬁﬁﬁ@ﬂ 244 sag, fxm b f?]i\EaémeaVThaﬁa/iafoaaﬁpwmglataagMBoiWT D
identifying the sector in ich W 1 is currently located. and carr.ier
frequenc ydfi%'H FéQ %ﬁt ‘P@Hdﬁé’éﬁfcﬂaﬁt‘f‘ ﬁ‘b“tWF_OTﬁ? b‘y Blﬁg@pﬂgﬁag*qqqug f@e%é?u@? used
for or di ngysy st%@orﬁi(ﬂ)[‘@kdcﬂﬂ-ﬂ)?’@e?ﬁfﬁﬁ?&k Q& tdr W IvhidE W E3Gs éd?@nﬂ?%cﬁ@&ﬁhﬁ‘éa?ﬁér' ons
routi nes 250, and base station control routines 252. The tonmuni cati ons

routines f&pengyintomuation dssociating AVE 1 consneeific sarrienisequeneyt used far ondivaty by t he

base $ atgig% % 0. The base station control routines 252 include a schedul er
15 nodul e lf 'nd signaling routines 256. The base station control routines
252 control base station operation including the receiver 204, transmtters

(218, 220), scheduling, signaling, and beacon signaling jh accordance wth
the present i nRASREAGIN rovme%ﬁhwﬂquﬁomm%uozwm %23,0- gnd Rasp #AUANERONIPL sed

for schedyting 285 Thd mmRSitoRERutifes250 RAMEMEA R QRS Edrifunit&ions r €l ess
termnals 300 for uplink and downlink co nications. Base station control

routines pPr&Rcals yeeddy theredse datient 2ialThe gasesintion eentb oulinescti2dosiudet schedyler
(001 Vg #0due OPuSBdRte R0nciaE HAANTLALR cSur dfinel 2 conleifiugpooder s

(222, I har enération, a an one hoppi ng, and
si gnal r eqatjuni operatidihiacludingaite tecaitdr 204, 28smiatks §218) 2@y detieduling hegrrliggand ng

routi nes 256, uses the beacon information 242 control t neration and
transni sswﬁ?wa@ﬁ%wcg?rgm gws_hﬁ{lc Bretest 'a&ﬂwenmff TR gﬁ Sfn?
accor dancgnhuduid?, ik Deedl 1BV QALABAE air Tnk RABureADOS R RIth HRAGAR, BSvirdgRal s, e.g.,
hi gh power signals which are relatively narfowin terns of frequency, nay be
terminals 300 for uplink and downlink communications. Base station control routines 252 also
20  include signaling routines 256 which control: the receiver 204, the decoder 206, the transmitters
(218, 220), the encoders (222, 224), ordinary signal generation, data and control tone hopping,
and signal reception. The beacon routine 258, also included in the signaling routines 256, uses
the beacon information 242 to control the generation and transmission of beacon signals in
accordance with the invention. In accordance with the invention, in some embodiments, beacon
25  signals, e.g., high power signals which are relatively narrow in terms of frequency, may be
transmitted in each sector in each of the carrier frequency bands used by that sector/cell or by an
adjacent sector/cell. These beacon signals are, in some embodiments, used by the WTs 300 to

compare alternative available carriers.

30 Figure 3 illustrates an exemplary wireless terminal 300, e.g., mobile node, implemented
in accordance with the present invention and using methods of the present invention. The
wireless terminal 300 of Figure 3 may be a more detailed representation of any of the WTs 132,
134, 136, 138, 140, 142, 144, 146, 148, 150, 152, 154, 156, 158, 160, 162, 164, 166 of the



transmtted in each sector in each of the carrier frequency bands used by
that sector/cell or by an adjacent sector/cell. These beacon signals are,
in some enbodi ments, used by the WIs 300 to conpare alternative avail able
carriers. J3R0BwguowsoBd illustrates an exenplary wi rel ess poaruseonahs43fn0, e.g.,
nmobi | e node, inplenmented in accordance with the present invention and using
met hods of the present invention. Thel5-wireless term nal 300 of Figure 3 may
be a nore detail ed representation of any of the WI's 132, 134, 136, 138,

140, 142, sydés, 10046FighdSl. TtROyirel&e terthival 30060c1udda @ recebier 3062 trahSfitted 503, f t he
WO 2005/ 109701 P /USZ&M/ 034129 -15 sgstem 100 of Fi gure 1. The wirel ess
terninal EBEsiNndfQdds P .andmeaordB cogpled togethes Yiap bun310 oyer whichdhes or 306,

e.g., CPLban%GéjelE‘iﬁéﬂ?srcYanq%rcﬁ%g@dﬁﬁ ash@8fEbiBtioy] @ @ bus 310 over which the
vari ous elenents can interchange data and 1nformation. 5 The receiver 302 is

coupled to an antenna 312 through whi ch downl i nks signals are received from

a plurality of bas or tr ers S ndl sect or

ant enn%s 226, Thff?f f‘% léc% vertoﬁbﬂm dg% ro%tg ﬁﬁﬁg&gﬁlr@( g%rter um

recei ver ebdivad fishdta pRirditpoioasestationl seetbt mmnmgawdlcefres’pbﬁdmg Eﬁtt(ﬁ'pﬁﬁﬁﬁhs
spectrum ' nchr ni zati on

ecej v chain 4 includes, a RF nodul e enc
circuit) %’éoﬁgoﬂbﬁ?%?frﬁ%%g“"fhﬂeféF‘F‘En‘Q Spisee tReFEym B?Eé'ﬁ’altff oo a5 80040 odul
320 incl Uéé?c%tx@h €dﬂ%l'1é?|3|1€bi‘rf°e sPﬁﬁ&E’ﬁz@@u&l rdceREr diih $19"ind 1848 Gt RAShdabRauenci es
outside a selected band e passing frequencies, e.g., the carrier

signal , fequangy s¥nchiionizatinn cs@mé)c&?@domrf@mmadmmmm oty @peratiord2 ThaRE al so

I d
N R A e T e Ly R e
pr ocessi ngleoedbhel Bk pa@sihglﬂameaclebee gdee caiier sipthl AFaling wdthimmhakélégredivindct or

nmodul e 328. .15 The dul e 320, recejiver .chajn itional nopdul es 322,
di gi t al &%%?nabwaeléeéﬁ e slspiarlydegin ‘%Fﬁﬁ?‘\%é’f‘ﬁ?gg‘g?e&& w&hﬁmahﬁs tion

modul e 33;%&@@@&6&1& 924 8E S ydepgﬁ de%ﬁ&gsmdete@i?tﬁﬁ%dtﬂgmﬁr‘lgigﬁm%lgﬂﬁlt i ng
various signals, including, e.g., assgnmsnt signals, downlink traffic

channel da:p@smmmpdﬁiea%mpbde@ dpsedes 32 andmsrmagmhsy detentyronodylesB8n si gnal s,

bei ng ommuni cated 20 by a plurality of cell/sector base station

transm tters using a currently selected first band associated with a

specific fir stI‘he&ﬂm@dulé X e eiopr. chaamddlaenha%ﬁiddmes Bmltdtgitﬂal signab pfocensingut s a
i ncl yded therein to

:lalggglt a @%‘&é’é‘? Voo u%gg eter—ﬁl@%gﬁ dgl?,gg[%qﬁg,',%ﬂf s dorgacsidee. decadinge d
signal cofpRRRaTY and¥valiafing NRicaekigrIE thehiidy &F., assignment signals, downlink traffic
channel data and information signals, pilot signals, and/or beacon signals, being communicated
20 by a plurality of cell/sector base station transmitters using a currently selected first band
associated with a specific first carrier frequency. Band selection controller 316 outputs a signal
to the RF module 320 and adjustable filter 321 included therein to select a specific carrier
frequency; the RF module 320 passes received sighal components within the selected carrier
frequency band and rejects at least some of the signals outside the selected carrier frequency
25  band. RF module 320 also performs additional processing, e.g., signals are mixed to baseband.
QOutput signals passed by the RF module 320 are processed, e.g., filtered by a baseband filter,
converted from analog to digital signals, and additionally filtered by a digital fiiter, by the
receiver chain additional modules 322. Then, signals are output from the additional modules
322 and forwarded to the digital signal processing module 324 and the energy detection/SNR
30  detection module 334. Some signal components, €.g., from a first base station cell/sector
transmitter corresponding to the currently selected band are processed by the digital signal
processing module 324; while other signal components, e.g., from a second cell/sector

transmitter corresponding to a different carrier band are processed by the energy detection/SNR



frequency band and rejects at |east sonme of the signals outside the sel ected
carrier frequency 25 band. RF nodule 320 al so perforns additional
processing, e.g., signals are mxed to baseband. CQutput signals passed by

the RF noduwe:@8Qowge processed, e.g., filtered by a bayeharsihodsiBr,
converted fromanalog to digital signals, and additionally filtered by a
digital filter, by the receiver chatlé-additional nodul es 322. Then, signals
are output fromthe additional nodules 322 and forwarded to the digital

si gnal préseset maditedsd. e'rﬁ%lgm@ghh@r&eﬁir@m&meeﬁauwcﬁm@@wﬁhﬁﬁtcsnon
nodul e 334. Sone S|M((;nal conmponent s ..froma first base station

cel | / sect ¥codedosympk fraiic S&@PF&%?MOMP?@IQWJQWF pane erergedetectietShiEnd are
prOces5eddc*?één&rhﬁo&‘u%lg'?,ﬁ@hoei'nG{‘ﬁlEludeP ek BSRIdIH H@Hlt 324; while other signal

conponents, e. roma second '/ secto m tter corresponding to a
different carrier band are pr ocessed by the ener gy detecti on/ SNR WO

2005/ 109701 PCJ/ U 004/0 Ctl 334, i gnal
o 0cessi ng modUitBiRs ALy st alish Feh B o BB 9By Sete- G RaRiR e Oo
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nodul e oes not. include suc ca uts,
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digital s &/ SNR
detecti on ) B3 %”?%“fyﬁgﬂiﬁf%"eﬁﬁ’?‘*‘égi‘é&?g“*;%‘)?ﬂﬁ*"ﬁ%"é‘ﬁﬁéﬁﬁ”ﬁ whi ch

control s inkentioel ecti on of the frequency band setting in the RF nodule

(f rqujancy synchroni zation circuit) 320, in accordance with the invention.
10 Transmtter 304 includes an encoder 336 and is coupled to transmtter
antenna 338. Toadsafiftgrf304 iludedan éncader 386 ankis cofpledabitraksmigtepdntenina 38%it | on may

be encode encoder 33 then transmtted throu ntenna 338 to base
station z'g a/y'i@rmﬁﬂen Mﬁﬁﬁg@éwlﬁ@m&% OFTBRfton ey b&f@cgfﬂd STt i on

342. The REPeHITMedINBugh Siéhna 398 (FBdse RARMW0ES the routines 340 and uses the
data/information 342 in nenory 308 to operate the WI 300 and i npl enent the

met hods of the present invention. Wreless term nal data/information 342

i ncl upstes user -dat 2a§ofr1?g?é‘m§§1des 't?n%%%%@f%ldoﬂfa{%%&?ﬁ%ngi@a'Ilhgf ch%%h}f% 346,

current sel ect er na rri orfrat i on

350, cel |4.gp£CPU, dxebnésthé roulineA0 add bses etie daradigfopmation 320 fimiopy 3084,

detected signal _information 356, and carerer sel ection information 358.
operate the WT 300 and implement the methods of the present invention.

Wireless terminal datafinformation 342 includes user data 344, user device/session
20  resource information 346, current selected carrier information 348, alternative carrier
information 350, cell/sector information 352, carrier frequency information 354, detected signal

information 356, and carrier selection information 358.

User data 344 includes data, information and files intended to be sent to/ or received

25  from a peer node in a communications session with the wireless terminal 300.
User/device/session resource information 346 includes, e.g., terminal ID information, base
station ID information, sector ID information, selected carrier frequency information, mode
information, and identified beacon information, The terminal ID information may be an
identifier, assigned to the WT 300 by the base station 200 to which the WT 300 is coupled, that

30 identifies the wireless terminal 300 to the base station 200. Base station ID information may be,
¢.£., a value of slope associated with the base station 200 and used in hopping sequences. Sector
ID information includes information identifying the sector ID of the sectorized base station’s

transmitter/receiver through which ordinary signaling is being communicated, and may



User data 344 includes data, information and files intended to be sent to/
or received 25 froma peer node in a conmunications session with the

wirel ess term nal 300. User/device/session resource information 346

i ncl udes, ewg29ostteq7od nal 1D informati on, base station POT/USc@ANBION,

sector ID information, selected carrier frequency information, node
information, and identified beacon i Rflermation. The termnal 1D information
may be an identifier, assigned to the WI' 300 by the base station 200 to

whi ch t hecodspna to the genigr of the deh @t wBidh tiewitdlése esminag300 1@@60@&8 Selegredhal 300 to
t he base station 200, Base stailon #D I nf ormati.on may b thg a val ue of

sl ope asstiEResdrequecy inforpatign includpsinformatiqrydeniifying the CPW%ch&n CifEe/8nces.

Sector | bhicRieRIBhbANle hitWebtfified, BERAL UBEd W hd ﬂsmrlciownnsk hig si gregD of the
sectorized base station's transnitter/receiver through whi ch ordinary

signal i ngtfafﬁc phanne} sigpal Mpdainfumatierddentifieywhatbeshe 9o7iess tPaTinalse B/ 034129
-17c %96’@&]/1%9 %}g sector of the cell in which the wireless term nal 300
i's Iocate Fect ¥ carrier frequency information includes information
identifying the carrier, e.g., the carrier to which the RF nodul e has been
tuned, being u downl
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carrier to €ln eva e “ener
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352 may i nclude infornation used t constr ct ho ces din the
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signal's, gdacbn s@ﬁﬁféoﬂm%bﬂﬁé’du%ncﬁﬁfohh&fonfﬁﬂ%h?ﬂﬁd{udeﬂﬁmﬁdn%so%%nge%h' ncl ude
i nformati on associ ating each ’“sector/cell the base stations in the

communi caierigrecliefdheshrsqitations i e spmmunications systam with @rspecilie cargerffreauenshior es,
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i nfornation udes cat or "associ atron
whi ch ass3f@i ailﬁoeﬁclm ualitaindicator mda:lmainonfomhtum 356 twhich Bpeidiés eacicqualityer

frequency, may, be selected the b sel ectjon ntroll 316. 20
Det ect ed ‘§f"§ﬁ8‘f Vql?ﬁ%lmfaeswcgseer UGBS W[ gﬁlaﬂy heseleglyd d by s taed FRetEB0. AR
i nformat i QRueg316€Sti mated error information 364, a 1st. quality indicator
val ue 366, and a 2

20 Detected signal information 356 includes signal energy information 360, SNR
information 362, estimated error information 364, a 1% quality indicator value 366, and a 2*
quality indicator value 368. Detected signal information 356 also includes synchronization

information 370 and broadcast signal information 372.

25 The detected signal information 356 includes information which has been output from
the signal quality detector 328 of the digital signal processing module 324 and from the energy
detection/SNR detection module 334 in the receiver 302. Signal quality detector module 328
may measure and record signal energy 360, SNR 362, and/or estimated error rate 364 of a signal
component from the first transmitter and determine a 1*' quality indicator value 366 indicative of

30 the quality of the channel, e.g., downlink traffic channel, between the first transmitter and the
WT 300 when using the carrier band to which the receiver 302 is currently set. Energy
detection/SNR detection module 334 may measure and record signal energy 360 and /or SNR

362 of a component signal from the second transmitter to determine a 2" quality indicator value



quality indicator value 368. Detected signal information 356 al so includes
synchroni zation information 370 and broadcast signal information 372. 25
The detected signal information 356 includes information which has been

out put fronmvoths/sezgnal qual ity detector 328 of the di gircalusangnsdize

processi ng nodul e 324 and fromthe energy detection/SNR detection nodul e
334 in the receiver 302. Signal quali-i8 detector nodul e 328 nmy neasure and
record signal energy 360, SNR 362, and/or estinmated error rate 364 of a

si gnal chi6giadiesiveof @ poteingal Chanatl, &.padewilinkeraffanchathed] eetweaethe sddondual ity

I ndi cator, val ue 3 cati ve of. 30 th ality of the channel, e.g.,
downl i nk ?"i‘"é?‘fteéa%cﬁyﬁnnﬁoo“ %@HV%W?‘?’F& transmtter and the W 300 when
using the carrier band to which the receiver 302 is currently set. Energy

det ection/ SNR det ecti on nodul e 334 may neasure and record signal energy 360
and /or SNR Jbpclypnigationriplomrasionsi’gmaly inluse insems &03M4 amhedimants, e.g.. pilot
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sonme OFDM embodinents, the synchronization information may include symbol

timng reRf6GREFE Bianady: §e.iDHAL OReAAGHEBAISI nf or mati on 372 may include, e.g.,
broadgpst related information used and/or obtained by the receiver while
processing signals, e.g., pilot or beacon signals. 10 Carrier selection

i nf or mat i on 33&amitrcklectem ipfomaﬁ(mrmmmﬂbdﬁklpmdﬂaindnédihmshdd idomBifidn 374, pre-

sel ected i terval I nf , te of ch | nf rmaion.3 qual ity
of servic¥ e(:@éﬂ erv %Pﬁi?‘f‘]"gﬁ%@ °f§ﬁﬂlg§ ngaé f %)F%'F"’r @d%SZ The
carrier Sﬂt&ﬁ.ﬁm@msonﬁrﬁr mqaadﬁ@&nfo%maﬁdhfm Mghé @zﬂneﬁs,eﬁacnorpfnfdrﬂﬁh&l 39gigits,
etc., used by the WF 300 in maki ng band sel ection decisions 15 when

eval uat i n'gfqrwen%@eepe&ny lypigs, eqcnfwlrbatﬂpeoWT 3004n makjagbandsglastiphdecisiongyal i t y
I ndi Cﬂ% Id Iér{]-?évw%az?’.ﬁgﬁthég %&?dn h |t BEH, % %e Bﬁiﬁarﬁ'%l @Eﬁxg%cﬁ&fﬂa fned

t hres or mat udes evél §'use alnst quality
i ndi cat or valna:l 16630 B'tﬁ'apalﬂﬁ&cﬁccatorrvalluc A68. Hradkter miiredithreshol dinéirmiators 3 74Hneludss| ect ed

It erval Ol b asb SER TR B 2o bR 0
t o defi nedaisions. Pre-selected interval information 376 includes time intervals of a fixed duration and
intervals of a fixed number of signal measurements, each which may be used to define a
20  predetermined interval in which a consistent condition should exist, e.g., second quality
indicator exceeds first quality indicator, before the band selection controller 316 changes the
selection for the receiver RF module 320. Rate of change information 378 includes criteria used
to identify when the first signal quality indicator value 366 decreases over time while the second
signal quality indicator value 368 increases over time and a difference between the first and
25  second quality indicator values changes sign. Quality of Service (QoS) information 380
includes information pertaining to the QoS provided to individual users, band selection as a
function of the level of QoS to be provided to a user, and changes in selection as a result of
changes in levels of QoS to be provided to the user. System loading information 382 includes
received information pertaining to system loading communicated by a base station 200 which

30 may be used in a function controlling decisions regarding band selection.

WT routines 340 include communications routines 384 and wireless terminal control

routines 386. Wireless terminal communications routine 384 implements the various
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I ndi cgt or val.,ues 3(?‘6 368, in accordance with the present invention. The
carri LASRRTINSE 2 B PTRSALINEEN®S. | n coordination with the band sel ection
controll er 316 uses the data/information derived fromthe received signals

i ncluding 151 and second quality indicator values 366, 368 as well as
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term nal aoediatien SEDAT Fgire dmeayHeAised as the receiver 302/ antenna 312 combination in the

20 WT 300 of Figure 3. Receiver 501 illustrates an exemplary embodiment of a receiver, in
accordance with the invention, that can process two components of a received signal included in
the same selected carrier band at the same time, each component conveying different
information, e.g., information corresponding to one of two different carrier bands transmitted by
different transmitters and/or different transmit antennas. The two signal components may

25 correspond to different sectors of a cell and/or different cells.

The receiver 501 of Figure 4 uses a single RF processing chain which includes a single
RF processing module (frequency synchronization module) 502, The receiver 501 is coupled to
an antenna 504 which receives downlink signals from a plurality of sector/cell base station
30 transmitters. The antenna 504 is coupled to the RF processing module 502. The RF processing
module 502 includes a selectable RF filter 506 and a mixer circuit S08. The RF filter 506 may
be implemented as a passband filter and serves as a frequency synchronization circuit. The RF

processing module 502 has been tuned to a carrier frequency selected by a band selection



conbi nation 500 inplemented in accordance with the present invention. The
recei ver/antenna conbination 500 of Figure 4 may be used as the receiver
302/ antenna 312 conbination in the 20 W 300 of Figure 3. Receiver 501
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conponent 519, e.g., originally sourced froma second cell/sector base
station transmtter is output to an energy detection/SNR detection nodul e

Synehr o zat| onC ity 3 reBBieaRg Ay IS Sused oy LY AR RN Seeeivd,
526. Thusdatdbethgyroaessedi ggatecqvabdoyaiink siguads| EDBIABas welt as@BDM anibodirhdnys
deCOdi.dq 9 al%é oh g]&;ﬁgte& sTt\lAéetgrlmingssynvéﬁronization module 522 in CDMA embodiments may be
implemented using known de-spreading techniques. The timing synchronization module 522 in
OFDM embodiments may implemented as a symbol timing recovery circuit using known
techniques. The decader 523 includes a broadcast module 524 for decoding received broadcast
signals, e.g., beacon signals, pilot signals, etc., and a mobile specific module 525 for decoding
25 received downlink data/information, e.g., downlink traffic signals, intended for the specific WT

300 to which receiver 501 belongs.

The signal quality detector 526 includes a signal energy measurement circuit 528, a SNR
circuit 530, and/or an error estimator 532. The signal quality detector 526 obtains a quality
30 estimate for the channel, from first base station cell/sector transmitter to WT 300, being used for
downlink traffic channel signaling. The quality estimate is based on the signal energy
measurement circuit 528 output, the SNR circuit 530 output which is a function of measured

signal energy, and/or a measured or estimated error rate of received data/information determined



specific information, e.g., information intended for the individual WI and
not other WIs. The tim ng synchroni zation nodule 522 is used for timng
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conponent; ﬁgrresponds to a signal of a first type, e.g., an OFDM signal,

and the sgcond si gnal component corresponds to a signal of a

20 In some embodiments, e.g., CDMA embodiments, the second signal component 519 is
processed through a timing synchronization module 520. The timing synchronization module
520 in CDMA embodiments may be implemented using known de-spreading techniques. In
some embodiments, e.g., various CDMA embodiments, the second signal component 519 is also
processed through a broadcast signal decoder 534.

25

The second signal component, which may have been subjected to the optional processing

described above, is input to the energy detection and/or SNR detection module 536. The
processed received signal component being evaluated by the energy detection and/or SNR
detection module 536 may be, e.g., in some OFDM embodiments, a detected beacon signal

30 transmitted from a second transmitter, e.g., an adjacent cell/sector base station transmitter with
respect to the first cell/sector base station transmitter which transmits the first signal component.
The processed received signal component being evaluated by the energy detection and/or SNR

detection module 536 may be, e.g., in some CDMA embodiments, a detected pilot signal



15 second type, e.g., a CDVA signal, separate signals and/or nodul es for
generating signal quality values for the first and second signal conponents
may be nore cost effective than using circuitry, e.g., re-configurable
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decode than mobile specific data due to the type of coding used compared to the case of mobile

specific data and/or the power transmission level of the broadcast data which is often higher than
20  the power transmission level of mobile specific data since the broadcast signal is intended to

reach multiple mobile devices.

The signal component quality information (533, 537) forwarded from the digital signal
processing module 518 and the energy detection and/or SNR detection module 536,
25  respectively, is used by the band selection controller 510 to make decisions concerning the
settings of the carrier frequency band to be used by RF processing module 502, e.g., which band
and thus, base station sector transmitter, should be selected for receiving downlink

communications.

30 In some embodiments, the receiver 501 in Figure 4 is a spread spectrum receiver which
processes a spread spectrum signal, e.g. CDMA and/or OFDM. In some OFDM embodiments,
the optional timing synchronization module 520 corresponding to the second component is not

used. In some OFDM embodiments, the broadcast signal decoder 534 may be used, while in



sinpler in conputational conplexity, e.g., either in nunber of gates or in
executable instructions, than the digital signal processing nodul e 518.
This is possible because, in many 15 cases, to generate the quality estimte
i nf or mat i orwoaesmsaependi ng to the second signal conponewcTUs2008/033919
necessary to decode the received signal conponent, and, in cases where
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traffic Ghaomeg, e, HrdihsyRFidhafRNYigyLs] e\8i, dser data, optionally pilot signals, and

beacon signals. The transmitters 602, 604 may use different antennas directed towards different

20 sectors or cells. Signaling from each sector transmitter includes ordinary signaling, e.g.,
assignment signals, optionally pilot signals, and/or optionally beacon signals, in its own
designated carrier frequency band and beacon signals in one or more, e.g., the other two, carrier
frequency bands used in a cell. BS sector A transmitter 602 transmits downlink signals 606
including, e.g., sector A downlink traffic signals, sector A assignment signals, optionally sector

25 A pilot signals, and/or optionally sector A beacon signals into a frequency band 618 with carrier
frequency fy 624, sector A beacon signals 608 into a frequency band 620 with carrier frequency
f) 626, and sector A beacon signals 610 into a frequency band 622 with carrier frequency f; 628.
BS sector B transmitter 604 transmits downlink signals 612 including, e.g., sector B downlink
traffic signals, sector B assignment signals, optionally sector B pilot signals, and/or optionally

30 sector B beacon signals into frequency band 622 with carrier frequency f, 628,. BS sector B
transmitter 604 also transmits sector B beacon signals into frequency band 618 with carrier
frequency fy 624, and sector B beacon signals 616 into frequency band 620 with carrier

frequency f, 626.



I nterface 507, e.g., to one or nore external devices such as a display
and/ or other WI' conponents. 15 Figure 5is an illustration 600 used to
expl ain an exenpl ary enbodi nent of the invention wusing the single RF

processi ng wodelsaegrecei ver 500 of Figure 4. Two transm tplgfs00@d341004.

e.g., from adjacent sectors A and B, respectively, of a cell, are
transmtting downlink signals includiag, e.g., ordinary traffic channel
signals, e.g., user data, optionally pilot signals, and beacon signals. The
transmtters 602, 604 may use different antennas directed towards different
20 sectors or cells. Signaling fromeach sector transmtter includes
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sector/cell base station identification signals, and/or pilot signals, in the frequency band used by
20  that transmitter for ordinary downlink traffic channel signaling and also transmits some
additional downlink signals, e.g., sectot/cell base station identification signals, and/or pilot
signals, int(; different frequency bands used by other, e.g., adjacent, sector/cell transmitters for
their ordinary downlink traffic signaling. The transmission into different frequency bands may
occur at periodic intervals and may correspond in duration to a small amount of time relative to

25  the transmission of signals into the sector to which the transmitter corresponds.

A receiver, such as single RF chain receiver 500 of Figure 4, in accordance with the
invention, is tuned to one frequency band, but receives downlink signal components from
muitiple cell and/or sector transmitters which transmit into the frequency band. The receiver

30 receives and processes a composite signal, the composite signal within the tuned frequency
band, the composite signal including first and second components from two different

transmitters. Information can be generated from the first and second signal components that can,



10 channel between BS sector A transmitter to receiver 630 using carrier
frequency fo 624 and frequency band 618. From second conponent 634 and
usi ng energy detection / SNR detection nodule 536, receiver 630 determ nes

a quality esbiomiiesrei a potential alternate downlink tr gcthiososnmne!

bet ween BS sector B transmtter 604 and receiver 630 using carrier frequency
f2 628 and frequency band 622. 15 | R%one enbodi nents of the invention,
beacon signals may not be used, and other downlink signals nay be received

and pr oceggas ubdd to Asieaifi uettl ifiicatl 6F infor@Aion EMteran@tivb Alterned@! Trey@édcgr an/ or
cell transmtter transm ts sonme downlink signals, e.g., assignnent signals,

sect or / celandp gach fragnencybandieorrespandingito a diffeganipignal spmpeienpi | ot signal's, in

t he frequency band used by 20 that transmtter for ordinary dowlink traffic
channel signaling and also transmts sonme additional downlink signals,
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i n accordance wt I nvention, 1s tuned to one frequency
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OFDM t hago Frequ Division Multiplexed) 5 enbodinent, a beacon
Si gnafsoi’ swﬁdﬁb&gilfewgg“‘igﬁé'rel atively high powered signal that is
transmtted as a narrow signal in ternms of frequency, e.g., using a single

or a fewtones. Wien a beacon signal is transmtted in the exenplary OFDM
enmbodi ment, ndBeccerdanerewith e Prasedilmventiony iherfirstand seroad sightl sampanestianaibeg
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Alternately, the first and second signal components can be transmitted and received sequentially.

20  Figure 6 is a flowchart 700 illustrating an exemplary method of operating a communications
system in accordance with the present invention. Figure 6 comprises the combination of Figures
6A and 6B. Operation starts in step 702, where the communications system is initialized, e.g.,
base stations are reinitialized and mobile nodes are powered on. Operation proceeds from step
702 to step 704.

25

In step 704, a first base station transmitter, which primarily transmits in a first frequency

band, is operated to transmit a first signal component in said first frequency band. Operation
proceeds from step 704 to step 706. In step 706, a second base station transmitter, which
primarily transmits in a second frequency band, is operated to transmit, e.g., periodically, a

30 second signal component in said first frequency band. In step 708, said first base station
transmitter is operated to transmit, e.g., periodically, a signal in said second frequency band,
which is different from the first frequency band. In some embodiments, the second frequency

band is completely outside the first frequency band, while in other embodiments there may be a



sonme enbodi nents, the first signal conponent 632 includes a beacon signal
conponent, 10 corresponding to a first transmtter while the second signal
conponent includes a beacon signal corresponding to a second, e.g.,

di fferent twaosmshdste®r which will normally correspond toper/udbdoi/esagnt sector
and/or cell. In one such enbodiment, the carrier selection is based upon
eval uation of the beacon signals. |In.mene enbodi nents, the beacon signals
are narrow in frequency width conpared to the band of the passband filter,

e.g., at Fmwsd oldri lﬁhﬁffrsteaqueewud fréq%em,dsahd@fxnts&ae BadsMARAs b HRE. I N
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proceeds dmefmnn st mnﬁ@élemne&oapspm&n gtz sscepl 06 ,Oparasxan prctedzia S@nsdtegt T08rto
trans tter ];ﬂhlch primarily transmts in a second frequency band, is

oper a d ¥P TWansni t, e.g., periodically, a 30 second signal conponent in
said first frequency band. In step 708, said first base station transmtter
IS operated to transmt, e. periodically, a signal in said second
frequency bandn stepAi@i m%bllﬁlﬂpﬂ%? BV iorneraiad tpirgcgtverasigrabineliding the firsth some
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first and second signal components, said first and second frequency components being within a
20  selected frequency band. The passband filter rejects signals outside the first frequency band. In

some embodiments, e.g., an OFDM embodiment wherein the first and second frequency

components are beacon signals, the first and second signal components are narrow in frequency

width compared to the width of said passband filter, e.g., at most 1/20 the frequency width of the

passband filter. In some embodiments, wherein the first and second frequency bands are at least
25 1 MHz in width, the passband filter has a passband less than 2 MHz in width.

Operation proceeds from step 712 to step 714. In step 714, said mobile node is operated
to perform a first signal measurement on said first signal component to generate a first signal
quality indicator. In step 716, said mobile node is operated to perform a second signal

30 measurement on said second signal component to generate a second signal quality indicator.
Operation proceeds from step 716 to step 718. In step 718, the mobile node is operated to select

between operating in the first frequency band and the second frequency band associated with



the first transmtter and the second transmtter are |located in different
cells. In such an enbodinent, the first signal conponent is transmtted
using a first antenna or antenna el enent corresponding to a first cell, and
t he second signal conponent is transmtted using a second antenna or

ant enna el en@ResgeaTlespondi ng to a second cel|. Operati ecTISe®aesis29f r om st ep
708 to 10 step 710. In step 710, a nobile node's receiver is operated to
receive a signal including the first-2%onponent and the second signal
conponent. I n sone enbodi nents, the signal is received over a period of

ti ne and shbseféndSteqaemsty semponensasgriahctioo wp eaid fitss amt ecorebmpialigdnditatolisf f er ent
points in 15 tine. | one eﬁg di ne , the first and second si gnal
corrponen?@peé?tgmrpé%cg?(g}e%”%tﬂel’ é)?af'Fﬁ?%ﬁi ne, e.g., on different frequencies
within the first frequency band. Then in step 712, a passband filter in said
nobi |l e node's receiver is operated to pass said first and second signal
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bands are at least 25 1 Mz in width, the passband filter has a passband

| ess t harshort famn qrfrangient ghangp &1 canfligiensr oceeds from step 712 to step 714. In
step pl4, said nobile node is operated to performa first signal

measurenent on said first signal conponent to generate a first signal

qual ity i ndi cdnesme ¢mbatimentd, 1 seleaiing inbhsetl sporoalpreilgeropnedtheeghald Par f orm a
second signal .3 asurenent, qn sai d cond signal, conponent, t enerate a
second o1 GREPIe.{Is e e Ra Balear ety FiihefdRRl cENPERFSE e B5% L " ep
718. I n signl qukfity vane winhithefiRoaid secona Righaligality dalved Bsth exdeed ¥en oper ati ng

in the first frequency band and the second frequency band associated with WO
2005/ 109 7Ryedetermungd shypsholgian  predetormined-intgrvab cHRg, Wheadhodhtignad 6opERE as a

function of.sakq: fal - i; L Ngl) : ' oceeds
From 5 opr URe &isblor} oBgfienE OBl Rlabiyte DINGR RIS, barhf i SleaA 070
filterindgresingghdtigherapnwenirad ue bevesad by snathy mabilg.14, 716 are repeated nultiple
times, and the selecting between said first and second frequency bands of
step 718 is perfornmed after the second quality indicator exceeds said first
qual ity Selection may involve selecting the frequency band corresponding to the higher signal

quality value when one of said first and second signal quality values is below said predetermined
20  threshold thereby selecting the better band when signal quality is an issue. Selection can also
involve selecting the second frequency band when said first signal quality value decreases over
time and said second signal quality value increases over time and a difference in the first and
second quality values changes sign indicating that the wireless terminal is heading toward the
transmitter of the second signal component and away form the first component transmitter.
25
In some embodiments, the selecting step is a function of a quality of service (QoS) to be
provided to the mobile node, e.g., user, said selecting function changing in response to
information indicating a change in the QoS to be provided to said user. This change may be
implemented as a change in a threshold quality used by said selection module to select a

30 frequency band.

In some embodiments, the selecting step is a function of communication system loading

and the method further comprises the mobile node receiving, e.g., from a base station,



indicator for a predetermned interval, e.g., a tinme interval of

predeterm ned duration or a fixed nunber of signal neasurenents. This is
done to prevent switching of bands in response to a short termor transient
change i n omadissiiener 10 | n sone enbodi nents, the sel ectechgsh@spraswd upon a
predeterm ned threshold. For exanple, the selecting can include: selecting
t he frequency band corresponding to t28e | ower signal quality val ue when the
first and second signal quality values both exceed said predeterm ned

t hr eshol dnfoerhatbonindicive bitdefuhibitdhy lstemllbbding ifodilihe Sidstidctispraaeimnt s 15
indicate satisfactory .conditions, the |lower quality . 9., lower power, band
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qual i ty \aleueweight used vvihe sqlertion determination deicre@e atstiengeh ptefererse ferishe seeonslct i ng
the bett band n signal quality is an issue. Selection can also involve
sel ect(:ailt n?r%qﬁgncgg\é\%ﬁd frequency band when said first signal quality val ue
decreases over time and said second signal quality val ue increases over

time and a differepnce in the first and second qual ity val ues changes sign
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25 In sonme enbodi nents, "the selecting step 1S a Tunction of a quality of

servi ce (IpSpds\da pannegiingwnoded 7123 te $iep TRdh howeveodithe secgnd fraquency banidds sel ect i ng

functjqon ngi I e e to i4f,ormation indicating a change in the QS
to befogros\(e;!ggtgd tF% dspgfaéloﬁglce%rgécdﬁ&ﬁsstepc éhge may be inplenented as a change in
a threshold quality used by said selection nodule to select a 30 frequency

Syt om | oadi ndh SARALA A RHSRBAIINGit ROHO LD PRGESTFOTGEDS BSOS FERBFY: ng.
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information indicati've of commuhications system | oadi ng and nodi fying said
selecting function in response to an indication in a change in

T R R e R e
al ter a vieqgéicybasdlisioperaize e Rhra it achirdi sipeal oompdriennintsaideeamt grequency bagler
pref er enclﬁ sIegE?B(S,ht%e ?i?s% ggs% station transmitter or a third base station transmitter, which primarily
transmits in the first frequency band is operated to transmit a fourth signal component in said
second frequency band. In step 732, the second base station is operated to transmit a signal in
20  said first frequency band. In step 734, the mobile node's receiver is operated to receive a signal
including the third signal component and the fourth signal component. Operation proceeds form
step 734 to step 736. In step 736, said passband filter in the mobile node is operated to pass the
third and fourth signal components being within the second frequency band. In step 738, the
mobile node is operated to perform a third signal measurement on said third signal component to
25  generate a third signal quality indicator. In step 740, the mobile node is operated to perform a
fourth signal measurement on said fourth signal component to generate a fourth signal quality

indicator. Operation proceeds from step 740 to step 742.

In step 742, the mobile node is operated to select between operating in the first frequency
30  band and operating in the second frequency band as a function of said third and fourth signal

quality indicators. Operation proceeds from step 742 to step 744.



5 frequency band. In step 720, operation is directed based upon whether the
first frequency band is selected or the second frequency band is sel ected.
If the first frequency band is selected, then operation proceeds via
connect i ng wodesA97@2 to step 704; however, if the secomrdtiusemyawenciy band is
10 selected, then operation proceeds to step 724. In step 724, the passband
filter is controlled to pass said see¥hd band instead of said first band.
Qperation proceeds fromstep 724 via connecting node B 726 to step 728. 15
In step 728, tlhetepFdhngpentisepotats based npmswlicthiee the finkt or hhegwetomi frdquericyansmni t s

in the second requ band.is operated to transnit a third si A
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transmits in the first frequency band 1s operated to transmt a fourth
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si gnal i protegds fagmistee 746 viadosnagting nado W ntstep@4t he fourth signal

conponent. Operation proceeds form step 734 to step 736. In step 736, said
passband filter in the nobile node is operated to pass the third and fourth

si gnal conponesfef i PareWsédonlishate ereaplarysighald @RS Bakisebctidibysdrkeghiry t he
nobil e node is operated to performa third signal measurement on said third

si gnal cofisgasserminal peiyeriaaggasdance with thegresprtinyeglet-t y i ndi cator. In step
740, td]e nobi |l e node is operated to performa fourth signal neasurenent on
said fourth signal conponent to generate a fourth signal quality indicator.
Oper ati on pr odégus 7 sh@wm spaporvdinteaesplery wikless comsluejpatiat® systéme 88@bi | e node

Is operated to sel ect between operati [ e. first.frequen 30 ,band and
operat 1 no PR Bl TSR Seestiom SEOV Sigbeic, ipplEBRAS fhacpiradi
fourth sigiiiathe peddartiinéniioliSgaEMase0 uﬁgeéaﬁémm?eﬂﬁd&n{ehwﬂss}ﬁtaﬁ 1683f to step
744, WO 2005/109701 PCT/ US2004/ 03412 -29 In ste§E744, operation Eroceeds

based upoFigydt Hagure {anglpdesa phprality of exsrplngy mplintesior gellspeail Q2. sl 28%4d. | f
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connecti ng no wever, It the“first frequency
sel ect ed, (BSA&A8, B§2:314; B813 §i2h cespetsivély oBSs808p8 104 812, anayttepx@mplarywher e t he

PSSP |l ko SRR g2l s oBU B 5 o R e oo
f rom st epand4Buplédtoativd etwoRgndtes endAhd Berhd. Hi @B exXéiiplary embodiment, each cell
802, 804, 806 includes three sectors (A,B,C). Cell 1 802 includes sector A 814, sector B 816,
20 and sector C 818. Cell 2 804 includes sector A 820, sector B 822, and sector C 824. Cell 3 806
includes sector A 826, sector B 828, and sector C 830. Figure 7 also includes an exemplary WT
801, implemented in accordance with the present invention. WT 801 may be an exemplary
embodiment of WT 300 of Figure 3. Exemplary WT 801's current point of attachment is the
sector 3 818 transmitter of BS 1 808. The WT 801 is moving toward BS 2 810 as indicated by
25  arrow 803.

Figure 8 is example of an exemplary wireless terminal receiver 901/antenna 902
combination 900 implemented in accordance with the present invention. The receiver/antenna
combination 900 of Figure 8 may be used as the receiver 302/ antenna 312 combination in the

30 WT 300 of Figure 3 or the WT 801 of Figure 7. Receiver 901 illustrates an exemplary
embodiment of a receiver, in accordance with the invention, that can process multiple
components of a received signal included in the same selected carrier band, each component

conveying different information, e.g., information corresponding different carrier bands



Figures 7-12 are used to illustrate exenplary signals and band sel ection by
an exenplary wreless termnal receiver in accordance with the present

i nvention. 10 Figure 7 shows a portion of an exenplary wrel ess

comuni cat ivedg00ssest7eim 800, supporting nmultiple carrier candzempomas spectrum
OFDM si gnaling, inplenmented in accordance w th the present invention.
System 800 may be an exenpl ary enbodid@ent of system 100 of Figure 1. Figure
7 includes a plurality of exenplary nulti-sector cells, cell 1 802, cell 2

804, 15 qainlsmﬁteseﬁmf’éa&dau@@nhuérsex?d/or&ﬁ)ﬁere.&%hsmne@m@met ThéFipufeed €SS coverage
area for a base station (BS1 808, BS2 810, BS 3 812), respectively.
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novi ng towar as i ndica arrow 803. Figure 8 |s exanpl e of
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conbi nat i @icesding M6duIO0Mhas @eerDiundd tglcarridr frEquehey électtd byafbahil geléction . Recei ver
901 illustrates an exgi;ol ary enbodi nment of a receiver, in accordance with
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di fferent %Jor mat 1 on ormati on corresponding different carrier
bands WO 2005/ 109701 PCT/ US2004/ 034129 -30 transmtted by different
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uses a si n | e RF processing chajn which includes a single
put from the RF processing module 902 and input to a baseband filtér 912. The filtered
output from the baseband filter 912 is input to an A/D convertor module 914, where analog to
digital conversion is performed. The resulting output digital signal is input to a digital filter 916
20  for additional filtering. Then the output of the digital filter 916 is input to a digital signal
processing module 918. The digital signal processing module 918 includes a timing
synchronization module 922, a decoder 923, a beacon identification module 927, and a signal
quality detector 926. Thus digital signal processing module 918 is capable of fully decoding
broadcast as well as WT specific information, e.g., information intended for the individual WT

25  and not other WTs.

The timing synchronization module 922 is used for timing synchronization of received
data being processed, ¢.g., received downlink signals. The timing synchronization module 922
may implemented as a symbol timing recovery circuit using known techniques. The decoder 923
30 includes a broadcast module 924 for decoding received broadcast signals, e.g., assignment
signals, pilot signals, etc., and a mobile specific module 925 for decoding received downlink
data/information, e.g., downlink traffic signals, intended for the specific WT 300 (or WT 801) to

which receiver 901 belongs.



RF processi ng nodul e (frequency synchroni zati on nodul e) 902. The receiver
901 is coupled to an antenna 904 which receives dowlink signals froma
plurality of sector/cell base station transmtters. The antenna 904 is
coupl ed t o waewRRogrepcessi ng nodul e 902. The RF processipag/usnadigds20902
includes a controllable RF filter 906 and a m xer circuit 908. The RF filter
906 may 10 be inplenmented as a passbdid filter and serves as a frequency
synchroni zation circuit. The RF processing nodul e 902 has been tuned to a
carrier frequency selected by a band selection controller 910. The RF

filter passes recel ved signal conponents within the selected carrier band
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synchroni zati on nbdul e 9 a decoder 923, a beacon identification nodule
927, and a signal quallty detector 926. Thus digital signal processing
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a broadcast nodule 924 for decodi ng received broadcast signals

assi g n rrermgnalsmgrgafl rseasmement cificuih 82 &output end/onthel SHRrrits it 83 Q@Bﬂtfwluchwlédul e 925
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frequency used for its primary downlink signaling. Each beacon signal nmay

be, e.g., a signal
The signal component quality information (933, 935, 937) forwarded from the digital

20  signal processing module 918 is used by the band selection controller 910 to make decisions
concerning the settings of the carrier frequency band to be used by RF processing module 902,
e.g., which band and thus, which base station sector transmitter, should be selected for receiving

downlink communications.

25 Receiver 901 of Figure 8 includes an I/O interface 907 coupled to digital signal
processing module 918 and the band selection controller 910 via bus 509 over which the various
elements may interchange data and information. In other embodiments, bus 509 may be coupled
to other receiver components, ¢.g., digital filter 916. The receiver 901 may communicate with
other elements of the WT 300 via /O interface 907 which couples receiver 901 to bus 312.

30 Decoded downlink traffic channel signals may be conveyed via interface 907, e.g., to one or

more external devices such as a display and/or other WT components.



5 occupying single OFDM synbol time with the total or nearly total sector
transmtter energy concentrated on the one tone. Because of the
characteristics of the OFDM beacon signals, the beacon identification

nodul e 927 vomemos/dmdmeli fy beacon signals, w thout having poTpsnogeaidhe
signals through the timng synchronization nodule 922 or the decoder nodul e
923. 10 The signal quality detector 926 includes a signal energy neasurenent
circuit 928 and a SNR circuit 930. The signal quality detector 926
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such cases, theé RF processing nodul e 902 receives and
20 BS cell 1 sector C transmitter 1002 transmits downlink signals 1020 using carrier
frequency fy 1008 within a 1.25MHz BW band 1010. Signals 1020 include downlink traffic
channel signals 1021 for WTs which are represented by small rectangles, and a beacon signal
1024 represented by a large shaded rectangle. Beacon signals have been depicted larger in size
than ordinary signals to illustrate that beacon signals have a much higher transmission energy
25 concentration on a per tone basis than an ordinary signal making such signals easy to detect.
Downlink traffic signals 1022, e.g., a spread spectrum OFDM signal, intended for the specific
WT of interest 801 have been shaded. In addition, BS cell 1 sector C transmitter 1002 transmits
downlink signals 1026 into a 1.25MHz frequency band 1014 with carrier frequency f; 1012.
Downlink signals 1026 include a beacon signal 1028. BS cell 1 sector C transmitter 1002 also
30 transmits downlink signals 1030 into a 1.25MHz frequency band 1018 with carrier frequency f;
1016. Downlink signals 1030 include a beacon signal 1032. In this exemplary embodiment, the
beacon signals (1024, 1028, 1032) and the ordinary signaling (1021) are transmitted by

transmitter 1002 at different times. Most of the time, transmitter 1002 transmits ordinary



passes a wide portion of the received signal, e.g., nmultiple bands, and the
digital filtering 916 and/or the digital signal processing nodule 918
selects a part of the received signal to further process and filter or

di scard t hewoeowsiwomg part of the received signal in acoqni@ssRonith a
control signal or-signals-received fromthe band sel ection controller 910.
10 Figure 9 is a drawing 1000 il lustr23-i ng exenplary transmtter signaling,
in accordance wth the invention. Assume that there is an exenplary
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ordinary signaling, with the total or nearly

timing sequence can be structured such that the transmitter 1004 cycles through beacons 1036,

20 1042, 1046, repetitively.

BS cell 3 sector A transmitter 1006 transmits downlink signals 1056 using carrier
frequency f; 1016 within the 1.25MHz BW band 1018. Signals 1056 include downlink traffic
signals 1058 for WTs which are represented by small rectangles, and a beacon signal 1060

25  represented by a large shaded rectangle. In addition BS cell 3 sector A transmitter 1006
transmits downlink signals 1048 into frequency band 1010. Downlink signals 1048 include a
beacon signal 1050. BS cell 3 sector A transmitter 1006 also transmits downlink signals 1052
into frequency band 1014. Downlink signals 1052 include a beacon signal 1054. In this
exemplary embodiment, the beacon signals (1050, 1054, 1060) and the ordinary signaling

30  (1058) are transmitted by transmitter 1006 at different times. Most of the time, transmitter 1006
transmits ordinary downlink signaling 1058, but occasionally, e.g., periodically, transmitter
1006 transmits a beacon signal (1050, 1054, or 1060) in place of the ordinary signaling, with the

total or nearly total sector transmission power being concentrated on the beacon signal. The



total sector transm ssion power being concentrated on the beacon signal. The
timng sequence can be structured such that the transmtter 1002 cycl es

t hrough beacons 1024, 1028, 1032, 5 repetitively. BS cell 2 sector B

transm tterw@@saverensni ts downl i nk signal s 1038 using Gefhisefsoisdquency f,
1012 within the 1.25MH BWband 1014. Signals 1038 include downlink traffic
signals 1040 for WIs which are repres@nted by small rectangles, and a beacon
signal 1042 10 represented by a | arge shaded rectangle. In addition BS cell
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1052 inclu eacon s exenpl ary enbod’’nent, the beacon
signals (1050, 1054, 1060) and the ordinary signaling 30 (1058) are

transmitted by tr jtter 1006 at different tipes. he ti ,
Lo e DhisaR N0 tepreserton chrabaste wesinad copy o Sieanle a2 Ja. Mg 104E°
occasi onaillidh wére GransnBE RfthinBahd/ 1010NASEer BequehBPH) 1008 $gHal $108 dABacon
signal (1050, 1054, or 1060) in place of the ordinary signaling, with the

total or inadedes pddidenal nejss tTransmitgdhenensi signabidd and erdinpry sigealing d82bd0dh t he
beacon s ihgvea’r.lﬁen m%CMQI)ZI(%gééeﬁqg Zt%‘lltﬁ)&gr 4:88%99 é)l Ratke gajn,_rgéhlting in received
signals (1024', 1021", 1022"). Transmitted beacon signal 1036 has been slightly reduced in
20  amplitude, e.g., due to channel gain, resulting in received beacon signal 1036'. Beacon signal
1050 has been significantly reduced in amplitude, e.g., due to channel gain, resulting in received
beacon signal 1050'. Similar to what is described with respect to Figure 9, signals 1024°,
1022’and 1021, 1050’, and 1036 of Figure 10 may be received at different time instants.

25 Signals 1110 represents a composite received copy of signals 1026, 1038, 1052 which
were transmitted within band 1014 with carrier frequency f; 1012; signal 1110 also includes
additional noise. Transmitted beacon signal 1042 and ordinary signaling 1040, have been
slightly reduced in amplitude, ¢.g., due to channel gain, resulting in received signals (1042',
1040"). Transmitted beacon signal 1028 has been moderately reduced in amplitude, e.g., due to

30 channel gain, resulting in received beacon signal 1028". Transmitted beacon signal 1054 has
been significantly reduced in amplitude, e.g., due to channel gain, resulting in received beacon
signal 1054",



ti mng sequence can be structured such that the transmtter 1006 cycles

t hrough beacons 1050, 1054, 1060, repetitively. In this exenplary
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recei ved ggmys 0024'Si1058 F055038mreshBrding bARahi o1, 1022, 1024, 1036, 1050"),
respectively.
20
Arrow 1206 represents additional processing, e.g., baseband filtering, A/D conversion,
and digital filtering, by the receiver chain components 912, 914, 916. Then, the signals are input
to the digital signal processing module 918. Beacon identification module 927 identifies beacon
signal 1024" as being associated with cell 1 sector C transmitter 1002 which uses carrier
25  frequency fy 1008 and band 1010 as its assigned band for downlink traffic channel
communications. Beacon identification module 927 identifies beacon signal 1036" as being
associated with cell 2 sector B transmitter 1004 which uses carrier frequency f; 1012 and band
1014 as its assigned band for downlink traffic channel communications. Beacon identification
module 927 identifies beacon signal 1050" as being associated with cell 3 sector A transmitter
30 1006 which uses carrier frequency f; 1016 and band 1018 as its assigned band for downlink

traffic channel communications.



were transmtted within band 1018 with carrier frequency f2 1016; signal
1114 al so includes additional noise. Transmtted beacon signal 1060 and
ordi nary signaling 1058, have been significantly reduced in anplitude,
e.g., due twoaddnemadr gain, resulting in received signal $crAdef/034p291058" ).
Transm tted beacon signal 1032 has been noderately reduced in anplitude,
e.g., due to channel gain, resultingén received beacon signal 1032'.
Transm tted beacon signal 1046 has been slightly reduced in anplitude,

e.g., due to cihgnRatifigPbdicod RfdHnhiisHandhd ReEnVsEchaRe@Ram 183@NAd 10504R . 10
Figure 11 is a drawing 1200 illustrating exenplary processing by receiver
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2005/ 109 7wacerseq bespo signd N7 and @eresponds to transmitter 1002 using carrier frequency fj.
Quality estimate information 2 935 is based on the energy and/or SNR estimates of the

processed beacon signal 1036", and corresponds to transmitter 1004 using carrier frequency fi.
20  Quality estimate information 1 937 is based on the energy and/or SNR estimates of the

processed beacon signal 1050", and corresponds to transmitter 1006 using carrier frequency f;.

Band selection controller receives information 933, 935, and 937, decides that the quality
of channel 2 is better than the quality of channel 1 which is better than the quality of channel 3
25  and that WT 801 should change its attachment point. At the appropriate time, e.g., to minimize
disruption in service, band selection controller 910 sends signal 1202' to RF processing module

902 to change the selection to frequency f|.

Figure 12 is a drawing 1300 illustrating exemplary transmitter signaling after the WT

30 801 has changed it band selection and attachment point. The WT 801 can receive some signals
from: BS cell 1 sector C transmitter 1002, some signals from BS 2 sector B transmitter 1004,

and some signals from BS 3 sector transmitter 1006. Assume that the WT 801 was previously

closest to transmitter 1002, but is now closest to transmitter 1004.



The identified beacon information and the beacon signals 1024", 1036", and
1050" as forwarded to the signal quality detector 926, where energy content
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but is now closest to transmtter 1004.

20 BS cell 3 sector A transmitter 1006 transmits downlink signals 1356 using carrier
frequency f; 1016 within band 1018. Signals 1356 include downlink traffic signals traffic signals
1358 for WTs which are represented by small rectangles, and a beacon signal 1060 represented
by a large shaded rectangle. In addition BS cell 3 sector A transmitter 1006 transmits downlink
signals 1348 into frequency band 1010. Downlink signals 1348 include a beacon signal 1050.

25 - BS cell 3 sector A transmitter 1006 also transmits downlink signals 1352 into frequency band
1014. Downlink signals 1352 include a beacon signal 1054.

Figure 13 is a drawing 1400 of an exemplary beacon signal 1420 with a timing offset
1418 with respect to an adjacent sector, illustrated for the purposes of further explaining features
30 of the invention. Figure 13 includes an exemplary WT 1402 implemented in accordance with
the present invention, e.g., WT 801 of Figure 7. Assume that the exemplary system is an OFDM
spread spectrum frequency hopped system, using beacon signaling in accordance with the

present invention. Assume that time line 1404 represents time at the WT receiver 1402, that the
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beacon signal 1420, e.g., it misses the last 10% of the signal. However, this relatively high level
of energy detection and relatively small amount of associated uncertainty is, in many cases,

20  satisfactory with regard to supporting a comparison of beacon signals from adjacent cell and or
sectors, In accordance, with the invention, in many OFDM embodiments, the receiver does not
need to resynchronize the receiver with respect to timing for each beacon signal being

processed.

25 While described primarily in the context of an OFDM system, the methods and apparatus
of the present invention, are applicable to a wide range of communications systems including

many non-OFDM and/or non-cellular systems.

In various embodiments nodes described herein are implemented using one or more
30 modules to perform the steps corresponding to one or more methods of the present invention, for
example, carrier band selection, digital signal processing, energy detection/SNR detection,
decoding, timing synchronization, signal quality detection, etc.. In some embodiments various

features of the present invention are implemented using modules. Such modules may be



present invention. Assune that time line 1404 represents tine at the W
recei ver 1402, that the WO 2005/109701 PCT/ US2004/ 034129 -38 WI 1402 is
currently attached to BS 1 sector C transmtter, whose carrier frequency
band is cuwoemshesrdiei ng used for downlink traffic chanpelrsc@wedsing, and
that the WI' 1402 has synchroni zed OFDM synbol timng with respect to the BS
1 sector Ctransmtter. Three succes3®ve OFDM synbol tine intervals (1406,
1408, 1410) are shown for BS | sector C5 transm tter comuni cati ons.

Si i | ar | YimpldiieaRd S6i6g 6w i€, HabdWdré ydxdimbinaien bhiotfwaed snd(heddware. Madylof thet16)
are shown for BS 2 sector B transmtter communications. Each OFDM synbol

time inteiboyg desqriisd methpds or megthgd stepsican be implementegysing maghingexeruttlle y t he same
durati on;; e S : t S1
sector C RGN Huch b R 1B e Ao RERURA sl e lrbrhory detes o
synbol tiag, RAMefloppy didkiets. oiaoning} aghdching, &g ugeanerbbpirposticompatey with oo

di fferences, bet ween t.he,base statio imn enerators ,suc s different

or et <5 Sepr iRl BiFrBF Saftb Al eb oo R iR E A P elrfa SRt neen
WI' 1402 an@neachioreaddess Aatodingly, maﬁgrbthérahin%ﬁ&cqﬁédentzne@afmﬁs Brecle Heacon
signal 1420 has been communicated to WI 1402 as 15 indicated by arrow 1422.
During tim#shingresdable medium moluding mashing exespiapledpstivrtirnderraysipgamachingo | s
present afo ,tagiecvsi t ﬁ%ﬁ&%se{&&edlﬂﬁawa@g ¥26rm Sl Sadrd6F N sieps Sichagie and

synchroni ze respect to BS 1 sector Ctransmtter, W 1402 only
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implemented as base stations which establish communications links with mobile nodes using
OFDM and/or CDMA. In various embodiments the mobile nodes are implemented as notebook
20 computers, personal data assistants (PDAs), or other portable devices including
receiver/transmitter circuits and logic and/or routines, for implementing the methods of the

present invention,



decodi ng, tim ng synchronization, signal quality detection, etc.. In sone
enbodi nents various features of the present invention are inplenmented using
nodul es. Such nodul es nay be WO 2005/ 109701 PCT/ US2004/ 034129 -39

i mpl emented using software, hardwargqgor a conbination of software and

har dware. Many of the above described nmethods or nmethod steps can be

i npl ewN ine executable instructions, such as software,

i ncl ud ED.I3: apl e nedi um such as a menory device, e.g., RAM
floppy disk, etc. to control a machine, e.g., general purpose conputer with
or 5 wthout additional hardware, to inplenment all or portions of the above
descri Hed nﬁttmnﬂmieat@nsmdﬂm@rﬂmmethmbcmm@deg; Accordi ngly, anong ot her

t hi ngs, the %ﬁesent Jnventi directed to,a machi ne-readabl e nmedi um
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met hodslgaalcboagmaems beingfwithiea first Srequericybend;i on descrl bed above w | be
apparent to t ose sk\FJIed in the art in vi g_w of the above descrlg

the inventi d?ﬁ RCTHREEN IR ’t‘i‘?asélfeén‘i"éol%éalé R SiEabeP P pHiorggaerd @ptg'S’of t he
i nventi 1 3Bty iBick@ds and apparatus of the present invention nmay be, and
in var |S%ﬂ C’eng dlﬂrarents are, used 15 with CDMA, orthogonal frequency division
mul ti pl exi nge(fé]ﬁﬁhtaseambﬂmrgmbmemsem&ﬂhen sdig peondfsignabeomyineatt to @aserate a

t echni ues whi c%ggé, a used to provide wreless communications |inks

bet wee e‘é’é‘éé%‘a BAa5AMe nodes. In sone enbodi nents the access nodes
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( PDASs) , NHP portabl e devices including receiver/transmtter circuits
and Io@i“éhté{ 6701 out i nes, for inplementing the nethods of the present

i nvention. -40- WHAT IS CLAINED IS: 1. A conmunications net hod, the nethod
conprising: receiving a signal including a first conponent and a second
component ;  dhemadthaidofacldiim 1,evheldin pdid Second drefjucirl bandlissansidelsadd frsal

conponents, said first and second
frequency band.

3. The method of claim 2, wherein said receiving, performing and selecting steps are
performed by a mobile communications device, the method further comprising:

operating a first transmitter which primarily transmits in the first frequency band to
transmit said first signal component; and

operating a second transmitter which primarily transmits in said second frequency band

to transmit said second signal component in said first frequency band.

4, The method of claim 3,

wherein said first transmitter and said second transmitter are located in different sectors
of the same cell;

wherein the first signal component is transmitted using a first antenna corresponding to a
first sector of said same cell; and

wherein the second signal component is transmitted using a second antenna

corresponding to a second sector of said same cell.

5. The method of claim 3,



si gnal components being within a first frequency band; performng a first
signal neasurenent on said first signal conponent to generate a first

signal quality indicator; performng a second signal neasurenent on said
second signal conponent to generate 3 second signal quality indicator; and
sel ecting between operating in the Tirst frequency band and a second
frequency band  associated with said second signal conponent as a function
of said firghergiysaidlshtransmyiter andpaid seegnd transmaltesase lopated ediftstanberllst cl ai m
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st eps @fsecelpantior med by a nobil e communi cati ons device, the nethod further
conprising: operating a first transmtter which primarily transmts in the
first frequbheipinthageqond signgheamponsyy iy trpnsnaifted YRR sewRd@ALAR2 and operati ng

a seco 11 ! primarily transmts in said second frequency band
to traQ%S@@%{os%%egw§$hnal conponent in said first frequency band. 4.

The met hod of claim3, wherein said first transmtter and said second
transm tter _are |located in different sectors of the sane cell; wherein the
first & gnailheBwwdadclaim 4 ransnitted using a first antenna corresponding to

a first Se%gfealﬁ%agcgﬁggalﬁﬂg%gﬁg&#éern}%ﬁﬁﬁgfﬁin@' second signal conponent

is transmtte second anten rresponding to a second sector of

said sanme celhkreibsaid fifst Bl fendEighdlxoMpdnentsidre rédearedial difftréht pbintd in time.
transmtter and said second transmitter are located in different cells;

wherein the first signal conponent is transmtted using a first antenna
correspondi to.a . first cell: .and rein the .second signal component is
Cranenttt ed gty sl Sheisifiia BET pEL Bshaf nEFa0nrbeBR eS8 e
met hod frefudilc #Width.compared to the width of said filter.

8. The method of claim 7, wherein said first and second signal components have a

frequency width at most 1/20 the frequency width of said filter.

9. The method of claim 3, further comprising:
operating the first transmitter to periodically transmit a signal in the second frequency
band.

10.  The method of claim 3, wherein the first and second frequency bands are at least 1 MHz

in width.
11, The method of claim 10, wherein said filter has a band less than 2 MHz in width.

12.  The method of claim 1, further comprising:
when said second frequency band is selected, controlling said filter to pass said second

band instead of said first band.

13.  The method of claim 12, further comprising:
operating the filter to pass third and fourth signal components, said third and fourth

signal components being within the second frequency band;



wherein said signal is received over a period of tinme;, and wherein said
first and second signal conponents are received at different points in tine.
7. The nethod of claim6, wherein said first and second signal conponents
are narrow in frequency width conpared to the width of said filter. 8. The
met hod of claim7, wherein said firsSt”and second signal conponents have a
frequency width at nost 1/20 the frequency width of said filter. 9. The

met hod of cPeiferugng f thirdeignal spgssuremant onoysist thindsignaheonpanent torsgneratetarthird t o

peri odi I : 1t.a signal in the second frequency band. 10. The net hod
of cl ais%ﬁél,éﬁ\%ﬁ{é’raiglafgh%)ﬁe first and second frequency bands are at least 1 M&
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than 2 MHz in width. 12. The nethod of claim1, further conprising: when

sai d sdewtsigna qualiy yndieater; pRA sel ect ed, controlling said filter to pass said

second bang..nst f said first .13, . Th hod of. claim further
conpri si ng: g%lﬁgrﬁlgteq%ﬂﬁ%nhoé’ equ}lngé'ﬁ a}egﬂgt;tgesqu%‘iyrbcfngﬁﬂn&}lﬁﬁgf%“%ﬁ%fwyg%%&ﬁent S,
sai d t hifusttiRRGS ksl iR af 0Ah sRARREARRtSdR@RAY W thin the second frequency
band; -42- performng a third signal neasurenment on said third signal

conponent to generate a third signal quality indicator; performng a fourth

si gnal lﬁeasﬁ?@'ﬁfeﬁ%foqczﬁxi’lldl n@‘lﬁ%?g@i{l?nal conponent to generate a fourth

si gnal "qual cat ]H%jn%et ween operating in the first

frequency bapdnand firfiereRemithahd efsepRed, BANbIIAS sadd flREd Qs fid sigded third
and fourth signal quality indicators. 14. The nmethod of claim 13, further

conpr i $iedgen wtead pf said sgoond|fregespepbantl.i s sel ected, controlling said
filter to pass said first frequency band instead of said second frequency
band. 15. The nethod of claim1, further conprising: repeating said

recei vijsg strap n@ﬁ%d@ﬂ@&timanq‘uﬁmgaﬁpﬂgﬁgpr enment steps nultiple tines, said
sel ecting between said first and second frequency bands sel ecting the second
frequency baeéngating said receiving step and first and second measurement steps multiple times, said
selecting between said first and second frequency bands selecting the second frequency band
after said second quality indicator exceeds said first quality indicator for a predetermined

interval,

16.  The method of claim 15, wherein said interval is a time interval of a predetermined

duration,

17.  The method of claim 15, wherein said predetermined interval includes a fixed number of

signal measurements.
18.  The method of claim 1, wherein said selecting is based on a predetermined threshold.

19.  The method of claim 18, wherein said selecting includes selecting the frequency band
corresponding to the lower signal quality value when said first and second signal quality values

both exceed said predetermined threshold for a preselected interval.

20.  The method of claim 18, wherein said selecting includes selecting the frequency band
corresponding to the higher signal quality value when one of said first and second signal quality

values is below said predetermined threshold.



after said second quality indicator exceeds said first quality indicator for
a predetermned interval. 16. The nethod of claim 15, wherein said interval
is atine interval of a predeterm ned duration. 17. The method of claim 15,
wherein said predeterm ned interval i'ncl udes a fixed nunber of signal
measurenents. 18. The nethod of clal r:?fl, wherein said selecting is based on
a predetermned threshold. 19. The nethod of claim 18, wherein said
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band corresponding to the higher signal quality val ue when one of said

first and second signal quality values is below said predeterm ned
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time and a difference in the first and second quality val ues changes sign.

22. Théndieating@ change igithg QoS whbe piovidsditeisaidpeest i ng step is a function of a
quality of service (QoS) to be provided to a user, said selecting function
changing in response to information indicating a change in the QS to be

provi ded. t 0 Thantbthtsiedf.cladm. 1, WiRrdiB 418 delodting! sedpTs 4 fuitioh&f Bomaiudlicagbect i ng
step is a function of comunication systemloading, the nethod further

conpr i Syvigm loading, thergethed Hirther Fomptifia8:cat i ve of conmuni cations system

| oadi ng; an di fwing. .said.selecting function in response.to an indication
in a _chang_eg?cﬁw% ‘%ﬂﬂ%&@ﬁﬂ‘bﬂc ?1)\//%ptﬁgrﬁlggaﬁc?‘tbqn?xgterﬁq”ga- ’ﬁ’Bg of claim 23,
wher ein sai gh afibdelcRfing YigicE6h irPREpIIGe todrinaREi ONin Schangeruni cated from
a base station (200) to a device receiving said signal from said base

st at i ogomnp@icafior gystamhiaadingons devi ce, conprising: a receiver antenna for
receiving a signal including a first conmponent and a second conponent; a
controllable filter coupled to said antenna for filtering said received

si gnal 2and 1@ method of claim 23, wherein said communication system loading information is

communicated from a base station (200) to a device receiving said signal from said base station.

25. A communications device, comprising:

a receiver antenna for receiving a signal including a first component and a second
component;

a controllable filter coupled to said antenna for filtering said received signal and for
passing signals in a selected one of a first frequency band and a second frequency band while
discarding as least some frequencies included in the other one of said first and second frequency
bands, said first and second signal components being within the selected one of the first and
second frequency bands, the first signal component being associated with said first frequency
band, said second signal component being associated with said second frequency band;

a first signal measurement device coupled to said controllable filter for performing a first
signal measurement on said first signal component to generate a first signal quality indicator;

a second signal measurement device coupled to said controllable filter for performing a
second signal measurement on said second signal component to generate a second signal quality
indicator; and

a frequency band selection module for selecting between operating in the first frequency

band and a second frequency band as a function of said first and second signal quality indicators



passing signals in a selected one of a first frequency band and a second
frequency band while discarding as |east sone frequencies included in the
ot her one of said first and second frequency bands, said first and second
si gnal conponents being within the s%£ected one of the first and second
frequency bands, the first signal coffponent being associated with said first
frequency . band, ,said second signal conponent being associated with said

secdond ¥H derigenesating A gontgolrsignal used 4o sentral sa anerd the st andbsesondhireqheney sai d
cont r oly,abl &nichWifibe 9§se9%§/fsﬁﬁﬁ’5%)ﬂﬂol§’abié figdy signal neasurement on said first
e a Si g

si gnal conponent to genera Irs nal quality indicator; a second
si gnal neasurenent device coupled to said controllable filter for performng

a second signal peasurenent on said second signal conmponent to generate a
second %% gnalhefigyice of clajm dp cwperein saiipegond: feeaveney bandris outsidg spiddistrodul e for

sel ecti E&h, operating in the first frequency band and a second
frequenff:la?)111 a ﬁg a function of said first and second signal quality

i ndicators -44- and for generating a control signal used to control the one
of the first _and secqgnd, frequency bands which will be passed by said

cont r old7abl eltrideyise of plgim Phewhergingaidsongipiable filjer paseasspid sseond
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band angndisebiced. at | east a portion of said first frequency band when said
second frequency band is selected. 28. The device of claim27, wherein said

controllable filter passes third and fourth signal conponents included
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gi
sel ect t he 'device conprisi ng:

measur esgaiponéits frluded Mlithéh thie 38cnd FRIREIRS Hand Whef) €418 kédodd Frelghiérics bahgial
quality indicator; neans for performng a fourth signal measurenment on said

f our t h s¢legted the deyiemBunther eomprésivg:at e a fourth signal quality indicator; and

means for selecti t n rating. in the first frequency hand and the
second fr eq%%a%‘%;t;&g}éa?tgnﬁ@%f tﬁﬁﬁé%%%lﬁ%% Su%eg}e&t ?%Farlg ﬂgrncgsqglba&lf%ﬂp%?e&ﬁg quality
i ndi catg@hgrate?agthjr&‘sf‘ggmil@ahu@aﬁ)r;syst em conprising: a portable
comuni cati ons device including: .
means for performing a fourth signal measurement on said fourth signal component to
generate a fourth signal quality indicator; and '
means for selecting between operating in the first frequency band and the second

frequency band as a function of said third and fourth signal quality indicators.

29. A communications system comprising:
a portable communications device including:

i) a receiver antenna for receiving a signal including a first component and a
second component;
ii) a controllable filter coupled to said antenna for filtering said received
signal and for passing signals in a selected one of a first frequency band and a
second frequency band while discarding at least some frequencies included in the
other one of said first and second frequency bands, said first and second signal
components being within the selected one of the first and second frequency
bands, the first signal component being associated with said first frequency band,

said second signal component being associated with said second frequency band;



i) a receiver antenna for receiving a signal including a first conponent and
a second conponent; ii) a controllable filter coupled to said antenna for
filtering said received signal and for passing signals in a selected one of
a first frequency band and a second frequency band whil e discarding at

| east sone frequencies included in the other one of said first and second
frequency bands, said first and second signal conponents being wthin the
sel ected one of the first and.second freguenc bands,,the first. signal
conponent bei ng dgiociaaﬁréﬁmﬁﬁ‘a[lI‘i“e?é‘i‘ramfliltr‘g’t“c?Féﬂﬂ%&ﬁ%/s%%ﬁ‘ﬂ‘,tmfllééééu@égﬁnd
signal conponent RefRAIRISHS] ab0d niableBhtbnSAROMG: SipRAYSAPYNERRPgenehps 111)
a first signal neasurenent device coupled to said controllable fl%ter for
performing a firstfisi ygedl qualityimdieator; on said first signal conponent to

generate a first. signal qual.ity indicator; iv) a.second, signal sur ement
devi ce coupl ed tdviai cFsc?ﬁ%fcfﬂg?%meéﬁfrppf@rdw’(%f%‘)‘plf’ fo o ?%&Wﬁﬁ@g‘i Bcond

si gnal measur ement | O¥op périorafeP R SecdhdBighal HORRRARKL orf E)ai@%bgh«ﬁﬁi%nﬁ second
signal quality indicator; v) a frequenCy band selection nodul e for selecting

bet ween oper at i ngcomponén to genegate fsecpudsignabquadityaindicatosecond frequency band
as a function of said first a second signal. qual i.ty. indicators and for
generating a cont¥ol sqg?%ﬁen%ﬂg@dt%{%c%}h?’fs’g@elf?fge@ﬁﬁn% etgen ?P?@tﬂngfdﬁ %econd
frequency bands ViCieqilehdy BdRAE 2QEcdNM fred@bdlyant Lok raRkidn bE LdigFirstand a

first base station, the base station being |oCated in a comunications cell,
the base st ati orsetond sigtiahgualiy indicators machfomigeneratingna cdntyol sigaalivsed tor ansmit s

inthe first frequenpcy,band r . transmtti.ng said firsg. si | co nent .
50. ' The. Syst em of B}t 985 of e fistaRd sraone. fiedpsiy ands Shich i e ofSrY b7
conprises: a firshiddanemble atbeang directed towards a first sector of said
cell for transmitting the first signal conmponent; a second transmtter

whi ch pri mara firgt basesttivn,ghé bassatatios deing dodatedon @vomninzmichtioos cell, tlentssé t t i ng
sai d se?(%nd .Si gélal_ conponent in said first frequency band during a fraction
of the SAHRNLUIESecond transnitter operates, said second transnitter

correspondi ng to Afdi fiRhfAér WIRER Bfimarily transmits in the first frequency band for

transmitting said first signal component.

30.  The system of claim 29, wherein said first base station further comprises:

a first transmit antenna directed towards a first sector of said cell for transmitting the first
signal component;

a second transmitter which primarily transmits in said second frequency band for
transmitting said second signal component in said first frequency band during a fraction of the
time said second transmitter operates, said second transmitter corresponding to a different sector
of said cell than a sector to which said first transmitter corresponds; and

a second transmit antenna directed towards the second sector of said cell for transmitting
the second signal component, the first and second sectors being located in different physical

areas of said cell.

31.  The system of claim 30,
wherein said signal is received over a period of time; and

wherein said first and second signal components are received at different points in time.

32.  The system of claim 31, wherein said controllable filter is a passband filter and wherein

said first and second signal components are narrow in frequency width compared to the width of



of said cell than a sector to which said first transmtter corresponds; and
a second transmt antenna directed towards the second sector of said cell
for transmtting the second signal conmponent, the first and second sectors
being located in different physical 4627 €as of said cell. 31. The system of
claim 30, wherein said signal is recgl'ved over a period of time; and wherein
said first a%ag cond si_égnal conponents are received at different points in
time. sadcontgll leﬁsféléemgf Brshand seeondygignal campanentchayingn wigh less thapepe half 5
passba I A I [ i.rst and second signal conponents are
narrowﬂ%ngalfsérﬁgg%ency O%%P%bg%%p%%;eg%ﬁ%rb the width of -46- said controllable
filter, said first and second signal conponents having a width | ess than one
hal f the passband width of said controllable filter. 33. The system of
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station located in a second cell, the second base station including a second
transm tter, said first transmtter and said second transmtter being

| ocat ed4i n Eﬁﬁﬁﬁ*@ﬁpfélélmg?’ UERECOMMing:el | including a first antenna for
transmttin fid i X NG i a
second ant e%ﬁg& (()irﬂage?%%tgdnqgl 1I:8 |t%(gﬁ{%%gglg%%erlllgﬁ%i SS%%% b}gﬁp&gﬂgﬁﬁd@g{é %%gbﬁsm;st em
of cl aitransiRittef, waid st tembmittes and saideanad trensnsiest badhg Iooated vediffiefait céllsansmi t t er
to periodically trapnsmt _a signal in the second frequency band. 36. The
syst em of clafdirssell yprdudinga fisyt aptepng fos Hanspitinedthe fey signal compmmentyprd at
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apparatus conprising: a processor configured to: receive a signal including
a first _conponent and a  second conponent; operate a filter to pass said
first daAd sddesystanghslain dAporbet comping first and second signal conmponents

being w thiga,l {‘orr%ntwlﬁﬂé' R Res P mitter to periodically transmit a signal in the second
frequency band.

36.  The system of claim 34, wherein the first and second frequency bands are at least 1 MHz

in width.

37.  The system of claim 36, wherein said controllable filter has a passband less
than 2 MHz in width.

38. A communications apparatus comprising:
a processor configured to:

receive a signal including a first component and a second component;

operate a filter to pass said first and second signal components, said first
and second signal components being within a first frequency band;

perform a first signal measurement on said first signal component to
generate a first signal quality indicator;

perform a second signal measurement on said second signal component to

generate a second signal quality indicator; and



performa first signal neasurenent on said first signal conponent to
generate a first signal quality indicator; performa second signal

measur enent on sai d second signal conponent to generate a second signal
quality indicator; and -47- select between operating in the first frequency
band and a second frequency band asStcCiated with said second signal
conponent as a function of said first and second signal quality indicators.
39. The communi cat i onselkpihatweansopsfatingan thedgst fignuentnbandiaad gseemd f r equency
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confi gue@ﬂldts(gnay@ﬁmit}sajd&a&ggond frequency band is selected, control said
filter (516) to pass said second band instead of said first band. 41. The

comuni cati ons apparatus of claim40, wherein said conmuni cations processor

Fourt h 2 gt ConEBRISREh bt frr AR, Msiein SR8 sy el R Boel ng

wi t hi n dubstdessatbfidt fre@rguenbandoand; performa third signal nmeasurenent on said
third signal conponent to generate a third signal quality indicator;
performa fourth signal measurenent on said fourth signal conponent to

generatg a rt I L.ty 4 ndi or: and.sel ect bef.ween operating in
Phe t Q1B oy midhahs ALY w8 Pl Bumaleit o RRRE o
sai d t iBog) igﬂﬁth@pwﬂﬂguﬁddgaal quality indicators. 42. A conputer readable
medi um enbodyi ng machi ne executabl e instructions for controlling a wreless

devi ce to i nicassistseeondelreayancy bangdinsalsctes corjrokisaid flieo{ Hén tepassroaiil seaondns

devi ce,,_the thod . rising: receiving a signal including a first
conponéﬁ?dHﬁgggogg%ﬁﬁg3$%W%onent; operating a filter to pass said first and

second signal conponents, said first and second signal conponents being
wthin a first frequency band; performng a first signal neasurenent on said
first dgilgnalThesamonuications apparates ef caifmi 405 wherein said communications processor

(306) is further configured to:

operate the filter (516) to pass third and fourth signal components, said third and fourth
signal components being within the second frequency band;

perform a third signal measurement on said third signal component to generate a third
signal quality indicator;

perform a fourth signal measurement on said fourth signal component to generate a
fourth signal quality indicator; and

select between operating in the first frequency band and the second frequency band as a

function of said third and fourth signal quality indicators.

42. A computer readable medium embodying machine executable instructions for controlling
a wireless device to implement a method of communicating with another communications
device, the method comprising:

receiving a signal including a first component and a second component;

operating a filter to pass said first and second signal components, said first and second
signal components being within a first frequency band;

performing a first signal measurement on said first signal component to generate a first
signal quality indicator;

performing a second signal measurement on said second signal component to generate a

second signal quality indicator; and



signal quality indicator; perform ng a second signal neasurenent on said
second signal conponent to generate a second signal quality indicator; and
-48- sel ecting between operating in the first frequency band and a second
frequency band associated with said_gecond signal conponent as a function of
said first and second si gnal quallty i ndi cators. 43. The conputer readable

medi um of cl wher ei n sai.d freq y hand is _ outside said
first frequéﬂﬁ‘?mg gweeglzppeqqglggd%%f ?qé‘ﬁ’&%‘{ gﬁ‘ﬁg?lﬁﬁ?%ﬂ frqauenpyband f yr ¢ her
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band is selected, controll | ng sard filter to pass sal secon and i nstead
of sai Qualltysmdlmm 45. The conput er readabl e nedi um of claim 44, further

enbodyi ng nachi ne executable instructions for: operating the filter to pass
third and fourth signal conponents, said third and fourth signal conponents

bei ng wit hi mht REmpREPRAIABIE HLAREY oPaRh 4R SiHeRinsAd s@c&lhlffequéﬂ@g%hd is

measurenment on sald third signal corrponent to generate a thir si gnal
qual i ty’utsniitlsadtfhstfrq;mcﬁqrbandg a fourth signal measurenent on said fourth
signal conponent to generate a fourth signal quality indicator; and

sel ecting between operating in the first frequency band and the second
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i ndicators. 46. A communi catl ons devi ce, conprising nt enna neans
recei viimruatiaisgoal including a first conponent and a second conponent
recei ved, si and

neans coupl e ai d enna r filter a'g
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second phrLRIYRAE ¥F R HrsBidE di scarding as least sone frequencies included
in the other one of said first and second frequency bands, said first and

second signal conponents being within the selected one of the first and
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instructions for:
operating the filter to pass third and fourth signal components, said third and fourth
signal components being within the second frequency band;
performing a third signal measurement on said third signal component to generate a third
signal quality indicator;
performing a fourth signal measurement on said fourth signal component to generate a
fourth signal quality indicator; and
selecting between operating in the first frequency band and the second frequency band as

a function of said third and fourth signal quality indicators.

46. A communications device, comprising:

antenna means for receiving a signal including a first component and a second
component;

means coupled to said antenna means for filtering said received signal and for passing
signals in a selected one of a first frequency band and a second frequency band while discarding
as least some frequencies included in the other one of said first and second frequency bands, said
first and second signal components being within the selected one of the first and second
frequency bands, the first signal component being associated with said first frequency band,

said second signal component being associated with said second frequency band;



sai d second signal conponent being associated with said second frequency
band; -49- first signal nmeasurenent nmeans coupled to said neans for
filtering for performng a first signal measurenment on said first signal
conponent to generate a first si gnal_4ggual ity indicator; second signal
measur enent neans coupled to said neans for filtering for performng a

second signal nepasurenent on said second signal conponent to generate a
second si gn%lmtﬁl?éf‘i GASUFGIRATE FegRs C%‘ﬁ&dﬁ@é"ﬁg GRS gﬁlrfrﬁ@fl%@ftﬁfgwﬁwg@&fﬁtati ng
in the i f AGEL.on of
ai d 1 T A ERNER G e Ry Rl RRARA, o e AR o a0 Gafy bl
control si gnedondsigial measardnicnt niches axpledfto sdié nidans fordildring caneribrmemgancy

bands whi Caﬁwg be passed b,% sai maalns for filtering. 47. The device of
cl ai m AONGAIENAT MEASHIENNE LB AY ﬁ?féﬁaé’r@? (RPNER 19 GERGTHE asgrendrsigngt quality
frequemcgg&ngnd 48. The device of claim46, wherein said neans for filtering
passes sai d Second frequency band and discards at |east a portion of said

first frequemays fmecviigbeatdh qeening if teditsntsquebanihndsandalseedndd. 49. The
devi ce of claim 48, wherein_said nmeans for filterjng passes third and
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performng a neasur enen cohponent to
gener atpassad bhissid nsdagn &dr ftedihgt y i ndi cator; means for performing a fourth
si gnal measurenent on said fourth signal conmponent to generate a fourth

signal quality indicator; and neans for selecting between operating in the
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third and fourth signa
frequency band.

48.  The device of claim 46, wherein said means for filtering passes said second frequency
band and discards at least a portion of said first frequency band when said second frequency

band is selected.

49.  The device of claim 48, wherein said means for filtering passes third and
fourth signal components included within the second frequency band when said
second frequency band is selected, the device further comprising:

means for performing a third signal measurement on said third signal
component to generate a third signal quality indicator;

means for performing a fourth signal measurement on said fourth signal
component to generate a fourth signal quality indicator; and

means for selecting between operating in the first frequency band and the

second frequency band as a function of said third and fourth signal quality indicators.



