SYSTEM FOR DI VERSE PATH ANTENNA SELECTI ON BACKGROUND
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particularly, to a systemfor diverse path antenna

selection to receive signals ih a comuni cation

devi ce. DESCRI PTI ON OF THE RELATED ART [0002] Wrel ess

comuni cation networks are currently in w despread use

to allow nobile termnal users to wirelessly
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entities. Increasingly, nobile termnals are being

used to receive both voice comuni cations and data

servi ces. However, during operation, nobile termnals

may experience the effeBtPsCEiGﬁQ[kNBn signal fading

and/ or other transm ssion distortions that reduce
rfor% For exanpl e, Rayleigh signal fading can

otcur nul ti pl e out-of-phase versions of the sane
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di verse recei ve path processes sog S recelve
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recei VBothaidise cbﬂ]ﬁuﬁféaﬁ@ﬁss af dﬁﬂagﬁhcésad'fﬂﬂve‘v}én R®ing operation,
reduced. J;ll_épl cal | t he second an{ enna_nay
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first ey ive path. [0004] As
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it wou ddaie Ephudye,Utse tQniedugeothecrifactseotayignal fading utilizes
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antenna while the diverse receive path processes signals received by the second

antenna. By combining the signals on the two receive paths, the effects of
signal fading can be reduced. Typically, the second antenna may be
incorporated into the housing of the device so as to be less visible.
Furthermore, the second antenna and its associated diverse receive path
electronics may be constructed using less expensive components and offer
lower performance (i.e., less sensitivity) than the first antenna and the primary
receive path.

[0004] As the availability of wireless services have increased, it would be
desirable to be able to receive and process multiple information signals at one
time. For example, it is possible for a mobile terminal to receive voice calls,
paging messages, data and multimedia services, and positioning signals, such as
global positioning signals (GPS). Unfortunately, typical terminals having a



gl obal positioning signals (GPS). Unfortunately,

typical termnals having astatic diverse receive path
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signals to reduce transm ssion effects, such as signal
fading. Furthernore, due to cgst constraints, the

second antenna may not offer the performance of the
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i mi t sthticoliyrscessivmgatbang geresall yntdizedhataatison 40 prosess signals
time. ASedhck B3Hithi ssﬁ)ﬁ %ff@@t@as*ﬁblll g h@ﬁal%@m@u%frﬂl@x%rétdﬁe to cost

of rmb e tern nal aving diverseé path processin

be unifeBEEnts; thy seeamds aeniA drayr nefrRfEs he PP@%@“‘“P@%@@ primary
Ther efa@fe@na.l tTHRUEEdE ddeisey atkl @nb@lllyammed Y @t@ﬁﬁsﬁﬂgabnly one
utlllze%the dlver}g recei veqx{) tgl A fl O onality of
devi cdMOEMAHQR, SigBalA i P A ¥ [t ﬁﬁIaP? léfi’?oa/n prunctionatity

f 1 exi hhdbileyrerrhimalsehaning diyersd paﬁblplr@bebmnglwyﬂmbkrmecezssanly limited
process ,pn information signals at the sama

tinme |aﬁd%r%n‘gerfl{lﬁz ?w ce. SUMVARY [ 0006] In one or
embodilf@flls, Thepfrenit feuldiby desieablsatchhaiier @ AyRiem that i utilizes the

sel ectyiQid SepLAYigedl fmhat c@ﬁ%ﬁﬁﬁk@ﬁoﬁ Od&ﬁi&ee(%b Pﬁiv\i&erhddmonal
primary and di verse recelve

Gl o dmgrpa by s, ol SR P B HOME oS iy process
a nobidne ok efofd fidbrniaioalsigulstahhetsameitingd intaomolsiedeviceand
process multiple signals at the same tine, thereby

provi di ng addi ti onal functional |tBé(and/ or flexibility
to the device. [0007] | n SAAMMA ment, the system

oper 3:1[660(%] 0 PEEBLEGSEYRS ?{1‘)@%@% 'R %y@f@ﬁile forS@véB@hafh antenna

comrmuni cati on devl ce rray ut| |z ItS di verse
r ecel vielegaem iprrsedded 1t PRSFAES SsFlsct PRV BB pal diverse

node, ®£&ieS paHs irDa @§m;r'rﬁﬁldaﬂbli aelisd. gHa;i exdﬁqﬂ@ thé bgstem is suitable
system oper at es sel ect mar.

sec on[fgy ySanteh Ig Jepming \Pe etgl tglaméffa E alrec\ﬂvtehand process
sel ectmutigleabiphyls laevied sarfttisme, tﬁaeelgygtoewrdlmg; edditiesal t functionality
flexi baln}ﬁ/olftdek bﬁ%ﬁ tgkheecf&ﬁer ecei ve path processing in

the co €, so that it is not limted to .
si npl y{09%71u0| hyyong @m‘@@@@;l’ﬂoﬂl@éﬁ’ﬁ@@t@ﬂ%@ﬁ Prayidg gyefel operating

f adi g%o@e% sb Qhﬁ%%%ﬁﬁﬁrﬁ&ﬁﬂon%ﬁ%@ﬁfa 3P U8lizd # @ReErse receive path

enbodi ment provid for regeiy

si gnal PTP$Fssingo %n?x@ﬁ’cﬂib i i (tpgra}lpél\gl ) ef |rret?ﬂi%338 as “optimized
secondsigl’e ﬁﬂﬂﬁ, th'Ehglstmi bpda@@lmrsblsaeis beteveen \pringpra and secondary
first Vge]:rlf’x}: ??go gecelve a eé%{éé' Sl%ln gv]gtht E%ele&t% ugﬂté/elgog Thus, the

and r e\ Second Ver si
secondsysietrepperate¥he fetiblydutiized dyense | rg@ﬂ?,ved ooty moﬁﬁﬁﬁg?g in the

a firstonghalibinon el PhatRe St IRGRAo GBIy I¥ducing transmission
i ndi cator associated Wwth the first. and second

ver si ghtectss syches §}g@ﬁ]aﬁadmg, as 1n conventional systems.
[0008] In one embodiment, a method is provided for receiving a signal in a

communication device having first and second antennas. The method
comprises receiving a first version of the signal using the first antenna, and
receiving a second version of the signal using the second antenna. The method
also comprises determining a first quality indicator and a second quality
indicator associated with the first and second versions of the signal,
respectively, and selecting one of the first and second versions of the signal to
process based on the first and second quality indicators.

[0009]  In another embodiment, apparatus is provided for receiving a signal
in a device having first and second antennas, wherein the first antenna receives



respectively, and selecting one of the first and

second versions of the signal to process based on the
woizowto2zae second quality indicators. [0009] | RCamsiweni3119

enbodi nent, apparatus is provided for receiving a

signal in a device having firgt and second antennas,
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BRIEF DESCRIPTION OF THE DRAWINGS
[0012] The foregoing aspects and the attendant advantages of the

embodiments described herein will become more readily apparent by reference
to the following detailed description when taken in conjunction with the

accompanying drawings wherein:

[0013] FIG. 1 shows a device in a communication network that includes
one embodiment of a diverse path selection system;
[0014] FIG. 2 shows a diagram of one embodiment of a diverse path



enbodi nents described herein will becone nore readily
apparent by reference to the follow ng detailed
wdeswroepoez on when taken in conjunction with thecT/us2006/013119
acconmpanyi ng drawi ngs wherein: [0013] FIG 1 shows a
device in a communication netyork that includes one

enbodi nent of a diverse path selection system [0014]

FIG 2 shows a diagram of one enbodi nent of a diverse
pﬁ%hseblecﬁdrmysisystem [0015] FIG 3 shows one

enbodi of | [
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the dafg, 6)?1‘@5 WQirtalH) 2oy efypk hef V\ﬁé\ﬁ‘éee ScaphBl&Kofl Ol%ceﬂ;ﬁ% wireless

device 1 al so copp rlses second ant enn 12
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si gnal
receive signals transmitted from the data network 102 over the wireless link

108. The device 104 also comprises a second antenna 112 that operates to
receive signals transmitted from the data network 102 over the wireless link
108. In this embodiment, the antennas 110 and 112 both receive signals
transmitted by the network 102, however, in other embodiments, the antennas
110 and 112 operate to receive signal transmitted from different sources. For
example, the antennas may receive positioning signals, radio signals, or any
other type of transmitted signal.

[0020] In one embodiment, the first antenna 110 is located outside the
housing of the device 104 to provide optimal signal reception. The second
antenna 112 is located within the housing of the device 104, and because of
this, may offer lower performance than the first antenna 110. The first and
second antennas 110, 112 comprise any suitable type, size, shape, or quality of



transmtted by the network 102, however, in other

enbodi nents, the antennas 110 and 112 operate to
woeowioe®20si gnal transmitted fromdifferent souPCeRIS2066/013119

exanpl e, the antennas may receive positioning signals,

radi o signals, or any other type of transmitted

signal. [0020] In one enbodinent, the first antenna

110 is located outside the housing of the device 104
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device ]fed that the following processing modes are illustrative and that other

processing modes are possible within the scope of the embodiments.

Diverse Path Mode
[0024] In diverse path mode, the selection logic 106 operates to allow the
device 104 to receive and process two versions of the same signal. For

example, the transmitted signal may be associated with a voice call being
processed by the device 104. The diverse path mode allows the receiver to

overcome the effects of fading or other adverse transmission conditions by



may process a voice call and a GPS signa

si mul taneously. In another case, the device 104 may
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the operating nodes provided by the diverse path

sel ection logic 106 allow thegdevice 104 to operate

wi th enhanced functionality and flexibility. It should

be noted that the follow ng processing nodes are
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first aptemiaqdafly Vae second antenna 112 inputs the

si gnal tc}%‘ﬂeqsvmg?ceh 118. The control signal (Ctl)

controls the switch 118 to output the signal fromthe
saaend SahENdde 112 to the diverse path receiver 120.

The di th hi

R R R
pr oc esHidng réaivecmaltiplehe gbds/for eprcib@slsmg'rh oy exam)lc wofirst signal may
ant en%sre%%lged Y4 1§‘|als a&e\ﬁowgﬁr Sb(’ﬁ chi dldea §9€5‘ﬁ%1 0grnal may be

si gnal e processe to reduce e effects
and/ orreesived thatlisersseciated Hathi 5 5P8 rﬁlgfaf e&t g0 gmbpdimenh éhe switch

?’0' Cle s 1:s tc@ﬁ‘t?olté%i ébocﬁlgtl"sﬁ 6 0bdiledBy ﬁfécs%ﬂérﬁbz%tﬁerﬁlldeﬂlmaye routed
eve I pl e Signa

mode, toHG SuPiE PRBTETSYRE b AT B0 T DerEey Gakepne logic
recei VElGnaetdt@ ® mbgnatie firsrsigrad casbieddrontdre fexaapémma 110, and
afir Sthe ns%l reQ%\/ungelo 1%Clgb %grattf%ﬂ%réc%e@? ﬁ%céee&ﬁpmgf#l Brom the

a v0|ce ca recel ved
i s asswscomt attemia H2a TRS. shegdmce 104 J@rﬁ@leeﬁab@@@ﬁ@ gad process two

t he svm{rfggnggfﬁoﬂnﬁtl%g@;gqlgllsl ed so that signals received
by the second antenna 112 are routed to the diverse

path receiving logic 120. As a result, the prinary
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[0026] In the optimized signal mode, the switch 118 is set to provide an

optimal version of a signal to be processed by the diverse receiving logic 120.
For example, a desired signal, such as a GPS signal, may be received on both
the first and second antennas 110, 112. In one embodiment, the switch 118 is
set so that the optimal version of the signal is routed to the diverse receiving
logic 120. For example, in one case the second antenna may receive the signal
with the better quality, and as a result, the switch 118 routes the signal from the
second antenna to the diverse receiving logic 120. In another case, the first
antenna 110 may receive the signal with the better quality, and as a result, the



116 operates to process the first signal received from

the first antenna 110, and the diverse receiving logic
wa207op®0at es to process the second signal froRCThS2006/013119

second antenna 112. Thus, the device 104 is able to

recei ve and process two diffegent information signals.

Optim zed Signal Mde [0026] In the optim zed signal

node, the switch 118 is set to provide an optimal

ver si ewitoh 148 soxgaathetStgnblefrpmdbeils%canwna AE0 & thedéerse receiving

recei \ﬂ)glg 1&@9' ﬁl b€ ‘PiBteﬁ)%ﬁﬁ'Epﬂh@ r@cegé?lz% bf Qlesél?‘ﬂl@tby the diverse

such rec |ved E‘i
first paﬂuO@@esdﬁla ¢ BHmAYY nai@mewes ihg same Oéﬁf}’d” TeRt signal.

the swpbo2f] 118nésioset tﬁ@ Hﬁ/@fset hfatto pédleBkion v @6 &t 0r106f allows a
t he SI nal i.s ro

u diverse receiv l o
120. "SR TRABIGHHIOB, teviie JREPERLE Y AATELED A0 SR AN S age the most
recei \effitibgt pragesingwbf lonther betrt eecajual infgrmatiod signas, thereby

resul t rg‘ﬁ?i‘ﬁwxib(mp’ 148 géﬁb‘ﬁﬁaﬁxcé 06 K03k J 5091%:3%)81a1 devices.

second I'Verse receiVing
anot hdp028se, Fife X |Sh®7c/8 andiagram 190 omwm@@lanw eheliverse path

si gnalgejafith 1h8c Dob RE Lﬁéeﬁl' 3 Béonﬁﬁﬁlnc%ﬁoﬁ‘ de9®e! t For example, the
t heswi tch 118 rou@es romthe fir

t
110 t elepdoniqeis 400 eseeéﬁabfen%%a.aé oo giverse meoiicrige logic 106
not ed shbah ih TIGIIOCESS kelgrtioh Iopie 200gmatprizys b peintiry e¢ceéve path,

th whi t h.
et GhpraReltely o R, BT8Rl RoRC SR diErPO e 204.
path 460293t i ofn langi emiiement] dhes painwoyTTEediva patn 202 ogwprises a
to oDetfu%ie%ef B0G (MHIRG o 3 ore@&@@%rr‘rﬂéﬁl fieFOWlog e 210Ve sigRSL splitter 212,

efficie pr 0CESSI ng 0 ne or re recel v

i nf or rrapldier SBGnElter, 2Mn e BYmBROIACEVA O éﬁgbﬁhq Jiversg receive
per f orgrnge &S’-ih A Kiltad s, meﬁ@wmﬁiepnm fﬂﬁv zmwmh 224, and

0028] ..FI G di of
i ver ]s‘ié"%%ﬁ HEeRr IS B! B8 Dot GERF gy Recive patn 202
comuris catpled tdey ifice . anfma e228yping, thaththesdiverse iremeiveogith 204 is
200. ' % gﬁ eﬁ%’ laeseéoq{d,fﬁﬁg%n?aﬂ_hh gn gﬁeli\:( glf:nt%lsglﬁ%ﬁ'lp tﬁ%ﬁ%@%ﬁ@ﬂna 228 is
corrpr |19@€§§er qgtsﬂdﬁaﬂ;? hewsing of jhe Fomypsusrtigandyvige yndyithe second
202, apdda M@ﬁt&&wﬁtﬁﬁﬁhyﬁo@ﬁga taeemnﬁlafwﬁ@i aewl@a As aresult,

204. [0029 In one rimar C

path 2b2 Eatnﬁ‘?tP%‘@s Zif%&tge @ﬁ%% o e ti@h aperate to provide
r ecei vepaig pekfoemsnde 208; the k8jondsingsmab 23 land therdi@k; receive path
anmpl i fgr 236 filter 214 and primary receive logic

216. e diverse receive path 204 conprises filter

218, r[0030]ve Sigslalstroenivezd, the ifirstentepna 228 fiomc hraueh, the duplexer
and dijgRy SRl f866L YRpliRG £1028&5he! sbhi’bénJ i14b eTRS §plffﬁ§| 24 @bmprises

the primary receive path 202 1s cou to afirs
ant enrfly2pgablg egie nefcuitheopiper kehy e@f v@t Ba?fhte%@msvlg an input
coupl eglgrad ito 396 @ngiuaﬁgﬁmai‘aa Oplitted 202 @pexates do BEiittthe signal at it

the first .anptenn
input into signals

switch 224.
[0031] Signals received at the second antenna 230 flow through the filter
218, receive amplifier 220, and filter 222 to a second terminal of the switch

a? are 1nput to the amplifier 236 and a first terminal of the

224. The switch 224 comprises any suitable switch technology and may
include logic, discrete components, and/or solid-state circuitry that meet
desirable linearity requirements. The switch 224 operates to switch one of the
signals at its inputs to a switch output, so that the selected signal flows to the
diverse receive logic 226. In one embodiment, the switch 224 operates to select



| ocat ed outside the housing of the comuni cation

device and the second antenna is |ocated within the
waauwingosf the communi cation device. As a resBCT/USRI96/013119

first antenna 228 and the primary receive path 202

operate to provide superior pgrformance over the

second antenna 230 and the diverse receive path 204.

[0030] Signals received at the first antenna 228 fl ow

t hr ougimet b thtupigosler at206 iapefs rirsed o8 angsniol eiged @32 In one

the Sﬁnﬁﬁqﬁo erﬁléontr-gﬂ%%ci?l%hta% rthezglévﬁé)ﬁﬁfvicﬁﬁsth@@%ntrol signal 232.

suita gi c, CIrcui or oth er t echno %gﬁi

oper atldewevst.ohe contsd] signshi232 mpyaalsq bt Brav %‘thnmary receive
si gnaljgg lch R diveRE réddved REARES, droaBPbihtr 1ddee Sheaghg at the
at it 4 into signals that are input to the

anpl i f e8‘36236 and a first termnal of the switch 224,

[ 0031][0@B2inal Buriag epeetion} thehdivase patt fulﬂcanméogsamlqpmates to
t hr oqueﬁeé‘%?r%ef hJ)\;/ esrl%x‘?a cgfﬁr(réhﬁ' ﬁfe[hgrmt héésg%z%g%ozg%dr teed to the
SVVI t chdipgse nashmqet;@sloalnﬁ%u iHoa pramplpi in cre cadipdsnaythe selection

and ma%gl'c%b WeRcts FCsi 1§ He%ﬁteﬁqm%rﬁe r@@ﬂ/eQng 226 based
solid ate circuitry esirahl e _lLineari

e TRTBR ORI OE AT R ERTRE 16 GIFrRE Tgpde is set
the siignrigddesseqiatt fnddé, mmﬁ the t:OntBOISngt 234 onttyold the swittha24 to route

226, ° 1HE SHEle Mgt P Bk P01 UEHRBE FERINPIopRUSS. 1 he
sel ectmode of set e nsulgpﬂal sgral qu@ ihepube caa@@dloaw 434 controls the
contr °4w1ﬁ§hg%ﬂll 1P rsute kb %gﬁalg TRQGH O th& Qﬂt‘éfn?el 2B0Qb Ghe diverse
234 at t evi ce praovi

the control si gn? é@
Howev eteceiviosicctatr Jf thei mady is septoppiimigedsighal proge therythe control
by thejo mrcMnthﬁQ eHevilcBi2a s Ut ah bptiMhMersi6n bEE Sighsl received

I 2286, hes, | ogi | he d

| 0032] o ﬁé@ﬁ%ﬁ%g ﬁ?@m ?%“&g%fﬁgi ?@iﬁ%ﬁ%@%@ﬁlﬁ 26 For
0gi ¢ Satpbpef atselscted stphk isniend vébwn dogn aiteniras A28y then the

at t he %ﬂb?ﬁ%ﬁ%ﬁz\%ﬂ&é&q Fife Hid 4ts% tBQtethg ihYﬁfe? Guality version

path receive exanpl e,
enbodi efehe signdl és wufeddp rd@mdlwerg&? f,ecg@mgé@glé @@@ how

si gnal poasie r eubderhBodiltenid tneali o&sd ﬁ&@bé&@ctidﬁgbglc 286 comprises a

based on he oper at.j evi ce.
oxanpl Sn4-POyTE BRRRE ﬁg%d‘ﬁasof‘énl?%dy S RPe P &nashing-readable
node, f(nl;tmctlbhe exenitalié byogi digdtdl mocdssing Safpaeatesmto cerform the

224 to 0 . .

to the ac Scfgsc%éa%cei?l\%%nﬁ OFE%F %%%ﬁﬁe i?l %"EC%O%QW@E ?o%?ed into the
t o rul selgstien d0gin 00 rfpete, a p@mputﬁh@ad@hh mesidid, ogrle apufloppy disk,
cont r obBRIOM, ﬁﬂednbg,h c§1%4 Fms'rp e Qe ics nRAM VEOM V(ﬁ‘dany other
on the antenha 23

lverse r el ve
If thelYRodE MEMEBH FY}C% ;ﬁr. ?ﬁ%ﬂergtie@fﬁ%le ﬁ%‘@ %%4% éﬁtefﬁ%‘ées to the

cont r odelection logic 200. In another embodiment, the instructions may be

downloaded into the selection logic 200 from a network resource. The
instructions, when executed by the selection logic 200, provide one or more
embodiments of a diverse path selection system as described herein.

[0034] It should be understood that the elements of the selection logic 200
shown in FIG. 2 represent just one embodiment, and that implementation of the
selection logic 200 could be achieved in one of any number of ways using
greater or fewer functional elements. For example, some or all of the function
elements shown could be implemented in hardware or in a computer program

executed by one or more processors.



| ogic 234 controls the swtch 224 so that an opti nal
version of a signal received on both antennas 228, 230
wo207mat®e to the diverse path receiving | ogi cPRRAS2066/013119
exanple, if a selected signal is received on both
antennas 228, 230, then the cogtrol logic 234 w ||
control the switch 224 so that the higher quality

is routed to the diverse

[ th |
\r/:::Z: \? Eﬂ@gﬁ] og?@fd%ggihPWQwF qpboslijaent ngfod inpasied 391he°or operating a
G vt el 00O BB o Tl e
machi nearsg) Eéﬁ%s'{c?a %‘Frc{?&’{‘% %?é%{ﬁcé 8%953 1§ efheradiverse path
pr oces 91qeg cappatiple sigriab npelef Fhe mhdod 30€ s auigble for use by one or
descri bege B&p dlﬂlent]': s Of tmg%]xjsgpath g%%{vglfgt)l 10520'63 S\AOWH in FIG. 2.

| oaded 1 nto the selection

conput 90304 a4 bt Wogk:302 2 fgmr@é lsaeédlmnkiw e sleyicEDR@lYla primary
Menor y r&eive, A
Yr paFH— bt BRIRS1Y, ﬁ@‘ﬂr&em%rput A ly% daEﬁe B il signal that is

e LB TR B p ot D g e by oo 216,

errbodl (60371 t het bloskt 304} alo PperBig Peoddoonhieadedcd i Selected. For
resou

the Selefﬁﬁoﬂlg Mo gét th%oge seégapt%n %tgv@é{aélggllaﬂéq gglpgpwde selected

i nstructi eh execu
200, pf‘@@tl@mﬁh@h@ e mnmaémb@dl featc tab modbsvaes;elda&ﬂh namely;

sel ect §@Brsé ﬁ%%&%r%ﬁ?fe%@ahﬁ'bgé n% six(gﬁ??’ !){ed%]g 48 l@r modes

be understooq % e se f'PShH
200 shBRPOPHDIEEhmthe seoneof the ?fab‘tdl@ﬂlétsenbodl nent, and

that i [qoB&]m ntattilesk 306, tthtedﬁzefs@%ﬂpﬁoh@w 12, cpy &ample, the
ways using greater

be achj n u

or f e\/\gl‘r%,glg tﬂlngondells 3?%‘#%‘?1? sm%meég‘?%‘ﬁ [ recetyfrdWarvegsiqns of the
of t hesamen elgnainsoetferrem gesiomsrmay bk chrbeessatpiopamivt @6l dobnter the
har dwag i I ut ed one or

nor e f?eg(: %';og gékgéi gg! tﬁ%ré% gg}gli V\e}gl )élg.‘?}%loe rﬁgg% Prent of

a met h@g Qﬁ:ﬂi pigpala fighy e sereng anfenn@ewi roiited to a diverse
syst emdipfecdBRr. | Foﬁe%}gﬂi[é nineakliRA 228Vik G to E@s tliEg‘lt hod operate in

i gnal GVENE Bt ey s ampla KB oblogR 84 e tan ganiol signal

node. 2Reorentnddhd ﬁ)\@ltd:}SZZAJtd shcepdsdtionts e Thik aSPlBﬁ‘VS Qfgnals received

1’ h
200 s hB§ 96 T8 ncipa ‘E%&%@?@f SR abRrsgseive Pl ©
Si gnal 0040]; ec At blogk 310¢ signalevéciveddiyrtge aeqaundrmteyma are routed to
recei \the BakRe r&@fveQESgeTZIZS ThikEat{dw: Sthe ﬁa'n%ﬂ% F&?é/rtfcg‘% & verse path

voi ce call is received via

ant enrfa° Cfﬁ%n%ﬂ@agsfeotggggvgasegycqlwelo&q Prrgcaieased vassion ofthe same
[ 0037]sightal Maddk r@@dve By tﬁ@%@idr?geé%l(f 2168 PRYIGRhod then
5 Sk oI i SSe LR doeE Sl ect
the t E[p(Mlﬂ aI At block @14 ofultiplo signdesode ¢s stdcad. eBor example, the
nanel Y¢rminal may operate to process a voice call and a GPS signal. The multiple
signal mode is selected to allow the terminal to receive two different signals for
processing.
[0042] At block 316, the switch is set to position 2 to operate in multiple
signal mode. For example, the control logic 234 sets the control signal 232 to
control the switch 224 to select position 2. This allows signals received by the
second antenna 230 to be routed to the diverse receive logic 226.
[0043] At block 308, signals received by the second antenna are routed to
the diverse receive logic 226. This allows the terminal to perform multiple



di verse path node or nultiple signal node. It should

be noted that other nodes are possible within the
wecop@w2t he enbodi mnents. [0038] At bl ock 306PCThS2006/013119

di verse path node is selected. For exanple, the

di verse path node is selectedjpo allow the device to

receive two versions of the sane signal so that the

versi ons nay be processed toget her to counter the

ef f ect 8igptl Praegssigedivanuse Be HByersr grcatvenlgeicr 20 Ficspy g different

ef f ect §ignd1GRBPIhe Hrinkdrp @é‘ceﬁ%&ogﬁ'Zl%a|’ﬁqefrhétﬁb@tlﬁﬂ§96@éeds to block

antennglfre routed to a diverse path receiver or

exanpl ‘the switch 224 is set to position 2 to

oper at f0044] di vAtrisleclpail) th@eh@nalEQre proaegRt® by tiedevied baskd on the

ot enS1EE bRl SO pEhE L A 4 SRR IPE i s on
r ecei veabpdimehe aink b ¢hargesnadditionsb deletontse or treartangements of the
di ver s&e&ﬁﬁ@ou%ré ﬁmﬁ t@@&o é@%@lde&tﬂbgb elbodikints.

Bon

signal s received v% he se antenna are routed t

the di WASE r G- shayg enfzzelbomeéltaxf |ofsthod 400 for' operating a

t er m naivetse pﬁﬁlﬁ%&ﬁﬁh? lsyﬁélﬁefopaéennm Mﬁﬁﬁﬁlﬁﬁldﬂ%ai&e The method
rec 226. recei.ves Ver sSi

t he di
the sald BPyhEF % e e duiiRish Ty a¥iEe b pRaRy Pedlnd genals in
| ogi ¢ @temizdtheigmek tmodet Héwe methodddB is euitdbix Kordk2 byhemecor more

tAtheblr e&gb%@ﬂmeﬁﬂs%?ﬂesql%r& g:{ g&@&fg,g 1BGE2 ﬁgngggm 1@994211
exanpl B046he t@rhh%%ﬁ Jirss stamal is reesiwddvdbe devigopsivg a primary

cal | apdeide @8&1 SF&n@iampT@ Qhé'ﬂﬂﬂréﬂsﬁ)élﬁl FhayNEd 2 WBQ@ daB signal that is
selected to to recglve

T o BiEVed Ptk it R g o S By it Pgpaiceesiver 216.
the sw00df] i s MseilotlodPhshd omimized sigaglemadeisi saleoiett iHor @xample,

si gnal t %Qﬂ%ce “n%ﬁ/ q%x(%ggiltl %tég cg:%ne{ -Le J: \?\%g;{ %hz H}sg(e rtngssage The

t he control r ol
sel ect omumzw mgnal m¥dg & s&lelc@@stosallgwaﬂ}@ degiceity extebyy thioedifferent

secon dmgﬁﬁl@ Y Qh%%@c&rf?i anefl qyg@&nte‘a \tvﬁﬁ tﬁé Béh ?@aﬁ@ l¥Ble. For

| ogic 2 , rece
the seSHHP %.ﬁb% ?ﬁ?an% Flén?lda@éae f“&e’t"ﬁ% oa.ee,té?rs@ the & patennas, and

| ogi c ﬂlBG)ptﬁEﬁzeil @ladWode Al oWe e Hghal it® bpeddeBeon the antenna that
mul tipl esi ocessjng because the diverse receive

| ogi c Boy! d?%@‘&t@@%f%‘amyff erent signal than the primary

r ecei vVEOOHBLi c A ldockHds, asvwitcdistseetn selast thedisttantdnine ¢ receive the

312. [ Q0444 é%ton@ E%‘ﬁiﬁ %%? exe BQ B % C @543%?35&? doit¥ol si ignal

t he devi ce ase oper at

shoul d2¥Fetoneansgl fh?a%WIKheZMefprﬁ@lfcewtqlsp?swn bndhis causes signals
enbodi reive@byltheTatt ahaARY &She AUt @RSdiveled REEVE fogi®226.

(r)fe a{ rh:fbgggﬁnt y Oflgitzgggggﬁh}?? gesn‘e s%&r:oendwmtgrrl]elllnlstrggelﬁeci) %y the first
antenna and routed to the diverse receive logic 226.
[0050] At block 410, a first quality indicator is determined. The diverse

receive logic 226 operates to determine a first quality indicator associated with

the received second signal. In one embodiment, the quality indicator is a signal
strength indicator, however, any suitable quality indicator may be determined.
[0051] At block 412, a switch is set to select the second antenna to receive
the desired second signal. For example, the control logic 234 sets the control
signal 232 to control the switch 224 to select switch position 2. This causes
signals received by the second antenna to be routed to the diverse receive logic
226.



[0045] FIG 4 shows one enbodi nent of a nethod 400 for

operating a diverse path receiving systemfor use in a
woammmiowat i on devi ce. The net hod 400 oper at esPCoO/USRI06/M13119

a conmuni cati on device to process received signals in

optim zed signal node. The mejjod 400 is suitable for

use by one or nore enbodi nents of the diverse path

sel ection logic 200 shown in FIG 2. [0046] At block

402, d0PF2lst ditghesk #Hd, e dpsited ssgoncheigamvip geceiisidrity te second
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rressagﬂgnaTMrengﬂn iridietors ihgnabenomy bsitabld gotley indicator may be
al | ow § y jce to receive two different signals so

t hat secon gnal is received wth the best quality
possi bli0954]For Aé@mh #18, taiestsis rsnigrmpd) fa deterinp evhich antenna has

recei Vel @Het ﬂl%[re@fseddﬂﬁ i gl Wifheﬂl@%“etteﬂq{ialit?e For example, the
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oh ¢ nedSTTER ARG N G 200 (RGN BUPEF ik i second quality
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posi ti (gﬂlhgy inbi{iaforS aWsL éxﬁx'l[gé‘ aelrﬁl l{lﬁl%r\b?%cﬁ?{at@)ﬂg Qrfpafaleters may
antenn be routed to |Ver]§ie e|Ve

6.

[ 0049] bepgseqd [te, deterppige Whh rﬁ%eéYerde%g P@?’Félugilg’ %;Zor example,
(rjeCel Vi 18¥icthigy fdoksdt iabasd pawan Basredttinli‘ﬁi ﬁzﬂ thidhitude. Thus, any
i verse. r ej.ve C .226. 050 410 . )
1T ot STiPRR R SRR JR&PuotiRRY he sed W RErips Dich antenna s
r ecei vrovidlgigrth2 216sicgdeni gitab withahel bettarrguaktya If itris determined that the

qua' || Ul iRl 90 ARRARGT ﬁ{eeg?]s\f‘feh F&&i SR8 Yol BRePAflaity, the

n one e cator

SI gnal methpd pEedsednie blaskh fl22 héf/\lé\}é ﬁeteam}ieé Lﬁlil%tébe éecond ‘antenna is

qual i tpcdiDiisGRé BEsiidBettnddeiRl Withaktted QABTY, tA8 ntheakroceeds to
412, S&%%ﬁﬂ is set to select the second antenna to

receiv esired second signal. For exanple, the
cont r dl0058i ¢ A2Hlocked2), titfeesecond nntensd Frelec@82otreceive the desired

PI_gIngr g%aélgtg %Whltng:i:é)g%ég}g leégllleg(c‘ﬁve s‘@' fe%givﬂlgsio 052@ ntldlcates the

e secon
be roudasited ewitehesegfingspdhe ¢<ékt:f@i 19 B e dxesignd 52%38AtThe control

blhock et 230 e Q8isI8E cEREANELRI 2820 IcBntt61CHRE (QAkcR 224 to select

ARG N NG I e T

i ndi caipes6] s adatigocit A22l. thd ersdumetiieis selected to receive the desired
second signal. For example, the diverse receiving logic 226 indicates the
desired switch setting the control logic 234 via the signal at 238. The control
logic 234 then sets the control signal 232 to control the switch 224 to select
switch position 1. The method then proceeds to block 424.

[0057] At block 424, the desired second signal is received with the best
signal quality and routed to the diverse path receive logic 226. At block 428,

the device processes the received first and second signals as desired.



receive |logic 226 operates to determ ne a second

gquality indicator associated with the received second
weieuTak720bn one enbodi ment, the quality indi caPOT/UIS$008/013119

signal strength indicator, however, any suitable

qual ity indicator nay be detef{yn ned. [0054] At bl ock

418, a test is perfornmed to deternine whi ch ant enna
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it is % d nélﬁ/é a\;}{f%a?l? Ig gréog% %n %%g&?én?s %k Qﬁé( dA&%?Se V}%Jth selection
t he dewsweﬁhs\@cbﬂm Bogfresed and Hedsebed helqwallt twyll bf:h?@PreClated that
met hod, prae @ﬁzﬂ&eg aPbO ﬁﬁdé%pthe[e%méﬁs Wn‘ﬁ%ﬁt (fe%grtm%rf?om their

second antenna s selected to recejive desire
secondPaiiigPfapSseRtiyl AREARISHgicsy Heheariowy §1ee Risclopwes @nd descriptions
| 0gi ¢ R:26ni AdiigrRheal th@cdgaitrLitte Shid abt Beliting)®ftthe tdoepe of the

control |qgic 234 via e. s The contro
Iogic]§§%8&Weﬁ%§@f§s?ﬁ@%%gﬂ%egﬁogmﬂ%é?nﬁ%z to contro
the switch 224 to select switch position 2. The nethod
then proceeds to block 424 (f00f¢Gl At bl ock 422, the
first antenna is selected to receive the desired
second signal. For exanple, the diverse receiving

| ogic 226 indicates the desired switch setting the
control logic 234 via the signal at 238. The contro

| ogic 234 then sets the control signal 232 to contro
the switch 224 to select switch position 1. The nethod
then proceeds to block 424. [0057] At bl ock 424, the
desired second signal is received with the best signa
gquality and routed to the diverse path receive logic
226. At bl ock 428, the device processes the received
first and second signals as desired.[0058] It should
be noted that the nethod 400 is just one enbodi nent
and



t hat changes, additions, deletions, or rearrangenents

of the nethod 400 are within the scope of the

wdeswrietee enbodi nents. For exanpl e, the net ho#C2a82006/413119
be conbined with one or nore functions of the nethod

300 within the scope of the dpscribed embodi nents.

[ 0059] In another enbodi ment, the nethod 400 is

adjusted so that the primary antenna 228 is al ways
selected to provide its reCdiABMSignal to the diverse
receive logic 226. For exanple, the switch 224 is set

to pogition deiffgIEVREVIE LPRENNIE QL osIBRALatIIAARYIE having first
activated. [0060] A diverse path antenna sel ection

and sespnd yieaigs.dbe MsthodicQRWISEs be processed by a

di ver sReivaigh fildt ferSiondl teGainabDusitiethe fistiamsennecn

present ed. Accordjngl. ile one.or re enbodi nents

bt hEe ot et ol fiester 8] Gyt R ErpTaR A

i || ustetatneidingnal fide spraliethdivatoziand 4 seomndl |qubkity indicator associated
r.eck . ngas . made to the

SRBERRL A (BB AR S AOSBARAEAMBENTE E 1D o

essentéleqtingeae afttes fist japd secrmdrierséms, oftthe signgklooygpess based on

mixgﬁasl@rsbwnuqrgmi@aﬁ@moﬁu e intended to be

illustrative, but not limting, of the scope of the

i nvent,i on, ich, i et forth.,n.t foll ow cl ai ns. .

| "GoAn o Rsienod, dhedtist 1 dridfeibafic iy 3 igmpries
switching det firsnamiesacord ersiong of ihessigrah th seeeivmg ogicethatagperates to
ﬁlﬁﬁsd.rrgM&C}ﬁstcaﬂﬁgéé(%%'rc]ie%ﬂi{)@ﬁ&&(tbﬁg a first version of

e signal using t antenna; receiving a second
versign of the signal using the second antenna; . .
det er Ai ni nghameihogk offlaim Lywhergip dhg pP ghepcgivinghp dirst version of
Heakichy toiEhreRt aplibaRodieatiod Wirdibn tofethti dighial aftéms 8 G@cddve path
versi oBs %; t?e Si t%nal , respectively; selecting one of
AeCipier SHIRG L% AB%B Y er si ons of the signal to process
based on the first and second quality indicators. 2.
The mdt hodTb¢ m¢thddnof, clairerdeiwherdin the eyterofof distermining regmprises
4 i ﬁﬁsﬁfqé Wb G ahg irnlai%afo‘r 8l tAESRE gﬁ‘zﬁity ShALABSaRbciated with
the sigmmal to recel’ving logic that operates to neasure _
thee fifst rapd spsend deeiRnsqhIthe yignalditeeeiely.3whasi fhst Hig quality
A di €dt a4 i0a First B ktferigfte irfdli @Por G d RE fdcwhd guilli® iddi¢#ér is a second
v.eral on %_F.tcﬂet& gnal conprises splitting the first
TP TR MHE Y gnal from a recei ve path associ at ed
wth the first antenna. 4. The nethod of claim]1,
wher eBn t hdpgptramsofor detedying i signdompa idseise having first and second

antennas, wherein the first antenna receives the signal and produces a first version of the
signal, and the second antenna receives the signal and produces a second version of the
signal, the apparatus comprising:

a switch coupled to receive the first and second versions of the signal and a
control signal, wherein the switch operates to selectively couple one of the first and
second versions of the signal to receiving logic based on the control signal;

control logic that operates to output the control signal based one or more signal

quality indicators associated with the first and second versions of the signal.

6. The apparatus of claim 5, further comprising a splitter coupled between

the first antenna and the switch.

7. The apparatus of claim 5, wherein the one or more signal quality
indicators comprise a signal strength indicator.



determining the first quality indicator and the second

gquality indicator associated with the first and second
woenwicam®2 of the signal, respectively, wherei nPCNAIS2006/013119

first quality indicator is a first signal strength

i ndi cator and the second qualify indicator is a second

signal strength indicator. 5. Apparatus for receiving

a signal in a device having first and second antennas,

wher eBn t h&h¢ j apparatust efedaime Seiwhesein hide sicggidingalngic operates to

BERANHE Theorkiok Hor SlRAL aHﬂ‘y ihiatdtsgnal , and the second

antenna receives the signal and produces a second

versi gn of the si naI the apparatus co i ng;

svi LBl coupPBEatS IPREEPVEE HEERAE A oG g tovibe havine firs

umgdcemaménﬁah,ahea@mtuaadn@s‘mgatrol signal, wherein

the switch erates 0, sel ecti.vel u 0

e Stk eI IS o0, 8 SEAG L HE) SoOURh £ TSa Ol e

| ogi cnisaseldr owweiving xmeondyersioywithe scgmat vong ﬂ)@gﬁ@prldmatenna
oper a}xfeﬁné r%&e?ﬂﬁmh?% GRG0y Sh@BAb: Qﬁ&@dseg&ﬁl ﬁl‘éahty indicator

nore sign qu cators” assocl at ed
ﬁswgltatedn’atfsté@ SISy ao% ﬁ%qoeﬁ yergiong Rbthsisigal reseecthﬁBf
appar ﬁ{euﬁs ffr selb@in® Sne dfuné figdt 260 FWIon ivedichs iflthd §1gﬁa1 to process
% Q t ween the fﬁ@r’aﬁtenna and the sw tch.
Qﬁﬁ% & Gt andgecidg 81%}'n the one or nore
signal quality indicators conprise a signal strength
i ndi ca0.0r . She Tpparatppaf alairs Jofwhetedn theSneank doredetenniiping comprises
hifeGfrd rdrr&ln{cﬁﬂlgcc §taatn@SSe&91dd\%r§5ﬁg BEtERErAN R RlceiVRIClogic that

sl gna icators. 9. Apparatus for recelving
APFRIGH L MPRFUES té@ﬁmﬁﬁné 52908 qa@lw endigpiersng first and

second antennas, the apparatus conprising: neans for

f ecei 1ing 'cl“héizipﬁirawgf@ i f9, t kersingthal meisnfpr tiéeeiving the first

Vﬁrélo& 3ﬁltéqeg]lglgﬁl ﬁgl%?)ﬁgesslg%%ﬁg Ig %thr%t%e agggs%élnegts the Iglg%al from a
detiepath asgpcaatéd wih thpulast antenimadi cat or and a second
qual ity indicator associated with the first and second

versi gas ofrpl a?étgg‘ @# clalriy @p%&e‘ﬁ?hﬁé méF3 Sy (fk%rmlmnﬁ comprises
sel eCt| ng one irst_and second versions .o

gleghnifon fetpraiaEgs ﬂl?af:}é%l Pialitsh érdisaiet angh s seond Gty indicator
@%@bﬂaﬁe}d Wlﬂﬂﬂh@ #irQa8d sdddnd TbRicab pa Rt sighaDrespbaival g ,wherem the first

t
S RGeS P AR R DB caned B Sp B0y iicator s
saroné signyli shgngtbgndicdtbrat operates to neasure the first
and second quality indicators. 11. The apparatus of

cl ai my§, \MAeﬁgh:ﬂ %Qﬁnmﬁl‘%ﬁngﬁl‘i%ﬁ%cﬂﬂqﬁﬁﬁ ;frb%ﬁfn of machine-

version of t npril ses means pli t

fardallp pagirugiions; eatﬁcwbl@ e asqhgﬁ%h PIPGESHIS am@é%ti%o B%*{f]?m a method
B5S06divihed sydnahint Heorhmibicatddit @V having first and second antennas, said

method comprising operations of:

receiving a first version of the signal using the first antenna;

receiving a second version of the signal using the second antenna;

determining a first quality indicator and a second quality indicator associated
with the first and second versions of the signal, respectively;

selecting one of the first and second versions of the signal to process based on

the first and second quality indicators.



12. The apparatus of claim9, wherein the neans for

determ ning conprises neans for determning the first
wqued7ioey2oe ndi cat or and the second qual ity i ndi earmis2006/013119
associated with the first and second versions of the

signal, respectively, whereinjéhe first quality

indicator is a first signal strength indicator and the
second quality indicator is a second signal strength

i ndi cador . The. signadbgarig Mumgofnemmnﬁ%an@ﬁmry the operation of
85@99%ir%%0ﬁgﬁfs@@§ﬁ'f@hﬁf IR FRNE0 S8ARR! VRrdi B Lo e i8R to receiving

execut processi ng apparatus to

KEig @ﬁh‘i’ﬁi’ﬂﬁ%% n%aea%ne thesfirst gndgeandquphiby mdicators.

comuni cati on device having first and second ant ennas,

sal d ! ho¢heosigxfal$bmgom@erdaxm0dsls chiim me,cwmeng the operation of

rskbing g T deBion aF SROR e i S Srefiarot the signa
frevomtbceine pathassadstak witmthedfirat dntangb. qual ity i nd| cat or

and a second quality indicator associated with the

first gnd gge0q aY%Eérh&n%ééﬁuﬁah&‘ %1aﬂﬁah1 %éﬁﬁ{?tthé/ &p¥ration of

seI ectling one_ o fitst and second versi Ona t he
SetgainingocoipRsises selsauming the Hist qpaliy 1adigaioeap dhe second quality

ﬁilrd@daltdryadsﬁ&iht@at\ﬂﬁﬁ .tAet firdthends iseidall- Resiohd @f NRelisimanf respectively,
cl ai ter

1, .wherei.n the ni.n
E5Risth B, S REND g AchRh s, Bliigs ong the second
thaity inghedtortio a seved vigngl dteggth indiedtomper at es t o neasure
the first and second quality indicators. 15. The
si gnal - beari ng nmedi um of claim 21, wherein the
operation of receiving the first version of the signa
conprises splitting the first version of the signa
froma receive path associated with the first antenna.
16. The signal - bearing nmedi um of claim2l, wherein the
operation of determ ning conprises deternining the
first quality indicator and the second quality
i ndi cator associated with the first and second
versions of the signal, respectively, wherein the
first quality indicator is a first signal strength
i ndi cator and the second quality indicator is-a second
signal strength indicator.




