WO 2007/ 027202 PCT/ US2006/ 013119 1 SYSTEM FOR DI VERSE PATH ANTENNA
SELECTI ON BACKGROUND 1. FIELD [0001] The present invention relates

generally 'to ;he0 og)oerati on of conmunication devices, and nore
parti cul ar I‘Xp WPE% gyst em for diverse path antenna sel EET/PEWOT/?)‘””

receive signals in a comrunication devi Cﬁ. H. DESCRI PTI ON OF THE
RELATED ART [0002] Wreless comuni cation networks are currently in
W despread use to allow nobile termnal users to wirelessly
communi cate with each other and other network entities.

| ncreasingly, nORSYSTENTUR DEVERSE PAFRCAN PENNE SLECTTON! c@
communi cati ons and data services. However, during operation, nobile
termnals may experience the effects of Rayl eigh signal fading and/or
ot her transm ssion distortions that reduce perfornance. For exanple,

Rayl ei gh signal fading can occur BA€GKGROUNP out - of - phase versi ons
of the same signal arrive at the receiving antenna. The out-of - phase

versions ten t%ml each other and yield a degraded received
signal. [0003] hni que used to reduce the effects of signal

fading utilizes M0 pl eltentpessoes irvenidre delates ppemaally amdthdi vperation of
receiving paths, GESRRGIANS Yeviced! a&dhﬁlofeegﬁﬁxm&}gy, qﬁvzf %&emTP& &Oérsé’“gaﬁ
are physically space apag%,from each, other, and 'the prinmary receive

path processes si GRENRE JECHPR QJeqsivestp@alsiip 8 pommynigaion dgMice-e t he

di verse receive path processes signals received by the second

i octe of B gnarEeaRIRRION BICKAEAELRTEIERICCF ) Phe second
antenna may be i H%2hor gygéeﬁsrﬁo@m%aﬁ%élﬁﬁ@ﬂ@f arg [garrenilyi inevidespasadiuse
be | ess visible. tdulldweobié exminiPuseRoo et dtnaittatel Wit ssa Gk abd
O e e 2l oA A0 Sy Bkl L BLEL 02 LT i
sensitivity) thanbethevaife Semmppiesions and detesepvicesar lowewste duidngy apdration,
[0004] As the avaidodik kdrininalf m¥y ERJeflSfceIRE KIfERS o RY el GleARSE@ing | ahd/or
woul d be desirable f an%r%is%%l &b Qubecel ve andegr 0Cess I _tlgﬁl e leich
i nfor mation si gnals A AiSHESIop digtortions, thatradue performang plg‘gﬁ‘ plesRvleig
mobi | e term nal t ggpaldedingcangicewr vleein|nsyltiplp agt-ofgphass sasjess, ofdix sensnsignal
mul ti medi a servi casive aDtheROEIiALRItEHIa S THB BhBof-SHAE v@Sions tend to cancel each
other and yield a degraded received signal.
[0003] One technique used to reduce the effects of signal fadihg utilizes
multiple antennas coupled to primary and diverse receiving paths, respectively,
at the receiving device. The antennas are physically space apart from each
other, and the primary receive path processes signals received by the first
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 antenha 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 term nals
havi ng a WD 2007/ 027202 PCT/ US2006/ 013119 2 static diverse receive
path and generally utilize that path only to process signals to
reduce traMM8¥9%BM2ef fects, such as signal fading. Fur PHEPSEPE13HAe
to cost constraints, the second ant enna may not offer the

per formance of the prinary antenna. Thds, current devices are
generally limted to processing only one information signal at a
time. As a result capabi.liti.e

terninal s having s‘&t\? eésep feeqive p]?ath gn@#ﬁeljaﬁgﬁﬁ%& ét tg%ﬁeés})g}é torq}gée}sfs#%nals
and/ or underuti |tz»ee|duc{a @@mlssrweqaf&ctss euc i Small @dlms E@ghqfra@reed%wr@ﬂe

a systemthat utidohg®gnts,Re sebore raﬁt%nﬁaeﬁ@y wet $ridrithé pe@orﬁﬁﬂmsﬂ maipnmary
device to provide addltls,&ual funtlonalté/ 1d 4 Xibilit g}
exanple, it woul GTEEN e anTErerhdeice dis eengRlly fmited 1 prapesping ionlyone
signal s at the sanformatie signa atratbmrlee Aeeiresult, BeNppabilaRy and Gocgpnality of
one or nore enbo t b e& s eRR& Ghiten
i's provided that qg{)[;%%at?{engﬂ%%mgg g‘d{\B Sg%we:%r prsl ﬁ%rﬁlf§gﬁ d di \?Ses;élgieyq
recei ve paths in 3% Wigedon device. For exanple, the systemis
suitable for usg000s]a eréﬁrd,efrmmlalbetdnsiadw@w bdve 4 systenmtblat tidlizes the
receive and pr Oce(ﬁ§ T emflzée%\%l ?m tl%ﬁ \}ﬂdemfo ﬁrgﬁﬁgbé’ d1t1ona1

provi di ng additi onal func a exi % evi ce.
[0007] In one entfBectioanlity apgier @9&%@&& oEferrfa&a@ & & \ﬁ%@ aé‘e@@b@rtamrocess
operating nodes @ ok hdte dfcraianbmsigalld 2 thedhate tignaiay rhabliledevits.| i ze its
di verse recelve path processing. For exanple, in one operating node,

referred to as "optim zed signal” de= éﬁe’gsystem operates to
sel ect between primary and secondar S to receive a desired

signal with a sel[eomﬂd aiabad ¥r hﬁ)v@lembardimamst E%ystémeOBTM\Qﬁberlﬁt}eSntbmla
flexibly utilized diverse rec

v [QCesaLN
comuni cati on deVFEEIO%E tpﬁovt‘&d g’latgoﬂ%?tgﬁ Féat g %WE?&nﬁFy L didiRETse
transm ssi on ef freesi, pashscin aagonyhgmedtion dlemg F@rseﬁampte@ﬁwryﬁtpmnasultable
systens. [0008] I3y QBe iR ZORELAR Hrmidl 1 0bNed he t@ﬁ]ﬂﬂéld@dref:@{'/e BRE Proteity

a signal in a cation device havi first con nt.ennas.
The met hod conprer'éIEgll Svftn 'S‘eéalflP Fges &%f%qyoﬁroﬁﬁlr{gh% to@ﬁ n té‘?“ﬁg%'
the first antennandendexibiiteiothadevicesecond version of the signal

using the second Gﬂﬁﬁnnarn %n{%&%ﬁt iHls ?aelﬁ%arate%%‘&p@%egévem Bkriing

first qualit inlcator a second
a y modes 50 that a communication dléwce niay fully utilize its diverse receive path

processing, For example, in one operating mode, referred to as “optimized
signal” mode, the system operates to select between primary and secondary
antennas to receive a desired signal with a selected quality level. Thus, the
system operates to ﬂexibly utilized diverse receive path processing in the
communication device, so that it is not limited to simply reducing transmission
effects, such as signal fading, as in 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 ante_nnaé, wherein the first antenna receives



i ndi cator 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

qual ity i nWocwpTe23202[ 0009] | n anot her enbodi ment, apparBE€TESI086/013119
provided for receiving a signal in a device having first and second
antennas, wherein the first antenna receg ves WO 2007/ 027202
PCT/II82006/013119 3 the signal and produces a first version of the
signal, and the second ant enn recei ves .t he gnal roduc

second version ofthe §igna @Wal?loguleﬁ% adHphyestion of nﬁﬁqa%eaélg R%WCPE aniénna
coupl ed to recei vecdites the sigial andlpodocesd seamsiversionodf thegigsalgihe aprmdusa
control stgnal, Vgl § QR bla0 fRERAMe iy afd s%eaﬂdvv%ksyorﬁ%? Hlegighar

of the first an versi o to receivin

based on the corddd C@itf@hﬁgﬂal;mberﬁlﬁﬁh@ atviteh ‘éﬂ’%ﬁescf@rﬁﬁkf’%\?éy 6%‘%?35? 81113 of
| ogi c that operats fir§t arduiepsiid bEreioa® wf 1t sﬁ;hagrtd rebving logle basednoi he

s gnal qual ity I ndh el opsn aohackahehs AL Hobhe.d | batoraNghe SRE0N s 1o

versions of the s7%
is provided for ratmitiheepntiol sgngphbssed nneommmmhquabw :aéw@@ aswwngi

first and second g 8RARS and SRonERRALRY MfSheC@emIi ses means for
receiving a first version of the signal using the first antenna, and
nmeans for receiving a second version of the signal using the second
antenna. The appd06tt]s alnssilcampier sedodisent apparatue iseprovided jorreréivigg 2
qual ity indicatorgang iR ,SEGRRehitHRh @é(qdenﬁjdvﬁ%t ffst a&§§%b<§fde%ﬁnlast hﬁle

first and secon %Heapm ons of the S%ﬂ% respectivel yf rg f.or
sel ecting one of APR&ratup |°P’§‘Pn§ﬁélne§% JeCFRing {HEE yersiofd &egﬁﬁff Pﬁmg the
process based on firsteanténns.tand mbane furneceiviuah istopnd Nelisioatofitle sig@ vdihg e

still another entﬁggdnﬁeﬂlttenné‘ Pg ngézﬁgt‘ﬁgrexlsﬂgzgﬂigﬂkéé%éaﬁs R610dt & Rfhing st

tangi bl y enbodi es program o I ne-rea i nstructl ogls
executable by a ‘Iﬁab‘thI& icafpr, aek; & spepnd MBUWY aipdisaten assesipted il heiffeigrnd
for receiving a ssegﬂﬂl veisiord of Gifngigtil caspecivelic uhd eeldvion gelédtingtonanfi the

second ant ennas. %E:&)?lﬁ ve&?dm ! # ﬁ{eerg?%n%p@rﬁ&egy BasBd of BRSHN B Boond

first version of ffrﬂ usin antenna, and recelving a
second versi on ofquell indigaterP. usi ng t he second antenna. The net hod

al 30 conpri Zes olqooﬂt]i ONfm @il SRkRE Baibodigheat, fa ﬁgﬁamebain'gtmedlmﬂh@qwﬁded
and a secon ua at or. associate

ver si ons of '? he tb?tdﬁréﬁnﬁy F@B%‘E? P\%(Wam Oﬁgl ac}tuf’ aﬁable (l)nﬁe ng %)?ecﬁ lee
and second ver si diys &gital processingrrabareiys for pectoss ab%fé@ﬁl fghrepﬁ@mg@rsgnalan@
second quality indifdin®afion device having first and second antennas. The method

comprising operations of 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 operations of 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.

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



BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0012] The foregoi ng aspects and

t he attendant advantages of the enbodinents described herein wll
becone nore readil g%apparent by reference 'to the followi ng detailed
descri pti oWWHEHYERen in conjunction with the acconpaRyTH§208¢/ed 1 Hgs
wherein: [0013] FIG 1 shows a device in a conmunication network that
i ncl udes one enbodi nent of a diverse path selection system [0014]
FIG 2 shows a diagram of one enbodi nent of a diverse path WO

2007/ 027202 PCT/ US%?{)G/Olf’SllQ 4 selection system [0015] FIG 3
shows one embodi n& Mt hod for provi ding diverse path

sel ection in a cdeflfli caFIGn3 devviscene embbpdimetsy annethod famprpkidingediverse

enbodi nent of a Tt]hgéqlecfl%mpc{&\{ﬂﬂ_llﬂ’f&u@h\ﬁ@%g@eand)at h selection in a

conmuni cati on dev DESCRI PT] 00 e f.ol

detai | ed descri pt@@ﬁﬂdﬁﬁ‘?‘b‘gg‘%@ﬁ erﬁlﬂ?%g“&grf’%é‘]d?wgﬂq goro?rogdlf‘%v%“(%%e
path sel ecti on sysiteseldction insecommunicationdevicsat i on  devi ce. For

exanpl e, the systemis suitable for use in wrel ess comrunication
devi ces that operate to recej ' ces. [0018] FIG
1 shows a conmuni cati on devi bﬁiﬁhﬁﬂ@ﬁﬁ%ﬂ?i&@ﬁ net wor k 100
that includes ongoertjodi Tent follbwingdideedile@ dedctips@l eddscribessyat eor Hofe.

The network 100 GO 363, o ARSI WicdR dhah SOIWY £2baRubchbn

the device 104 over a wre fi cat 108.. L
comuni cation | |4W10§O@>frﬁé9mﬁlénﬁbﬁs¥%efﬂé$ fieitabledonpsern VdtelesH comEyAistion

reverse communi Cc&bic@mat@afh@@,re&mtvroweaﬁ&astaeérsmesaagl ng channels,
and/or ~any ot her [\%@ﬁje ﬁgl(ga%a Qs %Oatsm Cncfcatl n'&éé‘cé%ﬁ 32[1@8 uy.agﬂo

comuni cati on net P1sE ARy ﬁ‘%/ CORbI nati on
and/ or wirel ess rr@twwrklaé’otthﬁétlmhiﬁﬁy 0@@#@ ll‘mtlfeOfoa/éWefae mthéplggtgon SYStem

comuni cation |infye, mlﬁ%rﬁqoéeémaﬁses aQﬁEB)ﬁdtﬁ@rleﬂzttHa’i'domI@ﬂ%afe}m@th
of devi ce capabl ehof r.ec mng % ess trangmls1 .

mobi | e t el ephone, PHEgAre Ver AoV iEHGES COTEHBERen 1o Sl&i@it g% ﬁ?ﬁfué;zr‘ won
or radio. [0019] lffke tR8/i ey 1Gempuspr f@rwsrda t@mmtlmaﬂtoenrrélamle(bs t hraerse
operates to rec&lofeniGNah Shdnh@8Sntlbrehanh Q8 JaBfie dakthe bMWbKankOcther

over the wireless |i n}<
type of data or voice communication channel. The communication network

may comprise any type or combination of wired and/or wireless networks that
may communicate over a wireless communication link. The device 104 may
comprise virtually any type of device capable of receiving wireless
transmissions, such as a mobile telephone, pager, PDA, notebook computer,
desktop computer, or radio.

[0019] The device 104 comprises a first antenna 110 that operates to
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 houéing 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



108. The device 104 al so conprises a second antenna 112 that operates
to receive signals transmtted fromthe data network 102 over the
wireless link 108. In this enbodi nent, the antennas 110 and 112 both
recei ve si gedog7/o2rzoansnmitted by the network 102, howevePCT/D82004/618119
enbodi nents, the antennas 110 and 112 operate to receive signal
transmtted fromdifferent sources. For 5exanple, the antennas may
receive positioning signals, radio signals, or any other type of
transmtted signal. [0020] In one embodinment, the first antenna 110
is | ocated outsi d@tqnn@anqo{mtqv@a&c 1ieeYdevi ce 104 to provide opti mal
signal reception.[00fg SehosE ensotipieng theldevice 10d catprisesidiverss patheselection

o ot et M RGeS T LR ) s
antennas 110, 1121100##2.i Jhe ainerssupathy selectiop Jegic §~p§é>0m@ﬁé€f§ea pOmayFEFai Yy

of WO 20071027202,,RCH H@&QQ@&@?&%@% 31§11afsrﬂfr&ﬂrtﬂe &indll/a@fenfd 1 BOINThe primary
technol ogy. [0021] ILn o

d 104
di verse path sel &€t 61P2 %Bﬁ?wsff)%ﬁ’tﬁﬁ o%grpg\flrlg‘gye]f%my gaggreﬁieﬁhe diverse
process signal s redeieletiobjogih#0@nisenomprised 2@liverstor sTenmddiyvieseies prdt 9

sel ection |ogic 108,60 r'rééeéséi 951& ﬁ%ythé @&%h&ﬁntemtﬂzt OrHe &R RiirdéEroddivt
process signals fromt I rst 110 The ggliggé recei ve path

conprises spl i tteﬁathl@ﬁnlgﬁﬂs P¥if F’i?"ei:ec?lﬁ‘@rl The diverse
path sel ection | dg022]1106The spiittbnrmnma@nsesolamyesusteblcrs1gnabspiﬂa7mg/logic and

recei ve athto ;
L35 T3 er 2o FEAENE L AR R RS et g i

recei ver | ogi ¢ 1290 S[&W@]EZTM'FF@“EB‘] tPttheIPn@% ICSHYSF | Apddb sahd18
signal splitting THeowitcArnds d@ﬁ@h@éseﬁiytwitﬁlﬂ@ewum gl apdadpefatas o tribreive a

f
irst antenna 110, agplﬁ%g,l{ht steQ?Hd Eﬂt&%?bll'z g%tsgégals&&ﬂq% gb,g@%hlgg’eand

input to the primary recerver e “SWi.t C _
sw tch 118 conpr idesst q?worsthpqea%g@lsswzt ShitahtRut Ahad l%ﬁ’@Ptaioe@e {dgyerse path

receive a signalrefdi@ng idpec $20;OBfhed RF €A olsighaRrifpa t6 idgnaitchridSinidyebe

splitter 114, and  direct one. qr those sianal o
that is input to PHR¥GOTLPEE g AP qiéseelﬁ\ﬂgr‘i‘gcoﬁtr&%cg%ig@%%%ﬁ&g% pal
two signal s i nputre¢edving dogioililé andithe rih\gﬁrsﬁepaﬂbmogmng tagif dPQ comprigehany

out put based on ay,GaNt kRle oFir8)ing (deld to rEetevePdrdBrboesP Bilhals kR6wed biithe
logic 116 and the di Vﬁrse ath reﬁgb ]&29 | ogi ¢ 120 conprise any
(1

suitabl e type of HEAEFPIOZd ARgHAs eive and process signals
received by the [0023t aDurisgoperdtiem tendivsrsd path seleztion logic 106 allows the

device 104 to operate in a variety of modes to process and receive transmitted
signals. For example, in one embodiment, the device 104 may operate to
process two information signals at the same time. For example, the device 104
may process a voice call and a GPS signal simultanéously. In another case, the
device 104 may receive a multimedia signal and a paging signal. Thus, the
operating modes provided by the diverse path selection logic 106 allow the
device 104 to operate with enhanced functionality and ﬂexibility. It should be
noted 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



[ 0023] During operation, the diverse path selection |ogic 106 all ows
the device 104 to operate in a variety of nodes to process and
receive transm-tted signals. For exanple, in one enbodi ment, the
devi ce 104woooo@eziate to process two information si gnedEUSd004/618119
sane time. For exanple, the device 104 may process a voice call and
a GPS signal sinultaneously. In another gase, the device 104 may
receive a multinmedia signal and a paging signal. Thus, the operating
nodes provided by the diverse path selection |ogic 106 allow th

devi ce 104 to opePraEaSSiRE tWo derpanceldhs veict ?aglrﬁéaq W%WCFQP&HI%%IWJ gualify
shoul d be noted édhae idaRvED! OWiNgope, abe fisst antendtl) feevéd the stanatitted

and that other proces f
embodi ments. Di vel'8E I?%‘{{ h‘g’k‘g‘c)fg?"[‘(‘} glt{% 2%%2} gm{)ﬁécg%azﬁ perh% Sléng?
sel ection | ogic 1lben Hpws & 8 prisnaay MWVPH%IC ééﬁ/ia’@e%@llbtt @rﬁlétEHOO@SS@nW
process two versi Qng 164ic tah&eii@ﬁ@e $04) "Ble sebstd an@nai My B alsé RReives the signal,

pr ocassed by t o HRUAYEG HEGEHEriR Aok PURI-G UBa 1 NGB ST PRt antoma
receiver to overlidneTlehsecafdf antnaa 312 inpufs itee Hgnadththe switoleld® The control
transm ssion condj %rl ‘Pg@tl Q/}S ﬂ%? s ARAQHARR TR o'a%[{t %ﬁ%%%@l’@&ﬁ%%ec&d antenna

processing two ver yoice ¢ hat  ac
signal quality cH? Bdhediveise g rP‘??l‘feﬁié nib%gwf’ﬁ% Pt rg‘fe“é?ﬁlﬁgﬁ ﬂ?&’ci%?)s ,
recei ves the trankis diged andlfgmdrdsatmel signalitcs be tpracesseth dysipsetiane rprdcbesing

the primary receiye e gﬂg' { | £
receive |logic 1161\6318%@%%4[%-1'3% 6# X thw"?@%@é% éllﬁ%ﬂ% tﬁgwrglogso
the device 104. The saaesigaaki hpecasied o wguseethsiss §tst‘%§efa‘§‘¥‘%ﬁaqv°r Sher
however, the signalveiss t@tdmiofiop bffses k¢ e tHeevategedl canebe coteitlctad withean
first antenna 110, ntenna 112 inputs the signal to the
switch 118. The caocﬁ %?ea&%%pﬂvg(al) controls the switch 118 to
output the signal fromthe second antenna 112 to the diverse path
receiver 12@4111{[{51@5%\5%@3 path recei ver 120 processes this signal -
and forwards the gLgnal oce eban LN l,oql
at the device 104[.Bb$;§|us, ﬁ{p@% 0%1 %Tfﬁeﬁiofzg “-ow @P\%VS\%? g‘lggér?s
of the sane signkd toa;ecbezepmdmdssedals ripeabassing. hBordramplies a it Sigaaligay

and/or other advgr 1%§e1rvécﬁﬂr§mss§sb%t§j {vaRtaSvsie ERtand neseuaidcegxcaahﬁa N
be conducted with an t abl e ﬂuab]e é %evel | tiple Si % ?'%
[0025] I'n nulti Iy iBft I8 eroctaier] vt GBS enal off (e B oS ghang R
devi ce 118 is controlled so that signals received by the second antenna 112 are routed
to the diverse path receiving logic 120. As a result, the primary receiving logic
116 operates to process the first signal received from the first antenna 110, and

the diverse receiving logic 120 operates to process the second signal from the
second antenna 112. Thus, the device 104 is able to receive and process two

different information signals.

Optimized Signal Mode
[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:a,s a result, the



104 to receive nmultiple signals for processing. For exanple, a first
signal may be received that is associated with a voice call, and a
second signal may be received that is-associated with a GPS signal.
I n one enbd #BTHE27282he switch 118 is controlled so t haPCHU§I984/@13119
recei ved by the second antenna 112 are routed to the diverse path

receiving logic 120. As aresult, the primary receiving logic 116

operates to process the first si gnal received fromthe first antenna

110, and the diver, r.ec t t he.. .

second si gnal fro“ﬁ’(lfcﬁeu §§‘:‘,twt£‘gé %rfﬁoén ﬁ'fzto %’%gtlk(gtogﬁégﬁg%%fﬁ%%wmg
able to receive aogicp20cds shamithbe noted grastite prasessingof he signghby the diverse
Optim zed Signal 8ccafiQAGle th@pﬁrﬁ@ry%ﬁﬁx'ﬁb@e@éis HeIARk of Reigferdnh8gdaM t Ch

by the i ver se. r 0P ngTHEG0E. 12, diFere chilippaectan adess o€ %fawssed
such as a GPS si graimurieyioheleviee & vpataterin kotumbet € niddes to prodids gbo mubst
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shown generally a recel ve pat gener al

at 204. [0029] | FtepAR isd Wiglip thethqasipg piige 90%8@?%1@“&5 ige-2f9a restl,

conprises a the first antenna 228 and the primary receive path 202 operate to provide
superior performance over the second antenna 230 and the diverse receive path
204.

[0030] Signals received at the first antenna 228 flow through the duplexer
206 and receive amplifier 210 to the splitter 214. The splitter 214 comprises
any suitable logic, circuitry or other technology that operates to split an input
signal into two output signals. The splitter 212 operates to split the signal at it
input into signals that are input to the amplifier 236 and a first terminal of the
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
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



dupl exer 206, transmt and receive anplifiers (208, 210), signal
splitter 212, anplifier 236, filter 214 and primary receive |logic
216. The diverse receive- path 204 conprises filter 218, recei-ve
anplifier S2Mooferzeer 222, switch 224, and diverse recPCTESI00§016119
226. It will be assuned that the primary receive path 202 is coupled
to a first antenna 228, and that the divwerse receive path 204 is
coupled to a second antenna 230. In one embodi ment, the first antenna

228 is located outside the housing of the conmmruni cation de\ﬁkfe
the second ant eni® Ph theosignaly aki ¥ inPuish Basse ) AgCfrot fitgnal B Gne
comuni cati on devéfkodiféntacon@dlildgic 234e: the rdsticaptoyitea tiR? Boravoll sighsl 232.
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[0033] In one embodiment, the diverse path selection logic 200 comprises a
signal—béaring medium tangibly embodying a-program of machine-readable
instructions executable by a digital processing apparatus to perform the
functions described herein. For example, instructions may be loaded into the
selection logic 200 from a computer-readable media, such as a floppy disk,
CDROM, memory card, FLASH memory device, RAM, ROM, or any other
type of memory device or computer-readable media that interfaces to the
selection 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

g

embodiments of a diverse path selection system as described herein.

[0034] It should be understood that the elements of the selection loglc 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 processoss.



| ogi ¢ 200 sel ects how signals are routed to the diverse receive |ogic
226 based on the operating node of the device. For exanple, if the
operating rode is set to diverse path node, then the control |ogic
234 contr oM 2008052t ch 224 to route the signals recei PETUSHOE/ 18119
antenna 230 to the diverse receive logic 226. If the node is set to
nmul tiple signal node, then the control l®gic 234 controls the swtch
224 to route the signals received on the antenna 230 to the dlve[ﬁ:n
receive | ogic 226. 51t h ttootlm n (gg
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of a diverse path[08BECt |Amrmcfsksmﬁrﬂh@%ﬁé@s’%ﬁfa&}%@d@ﬁrst%leetedl %?%J{%%e the
shoul d be under st god .t Eﬁ{l njod€ js se?engag B.ﬁ;\?zrtg{%?deggﬁ gg{eh%fr}e two versions of the

shown in FIG 2 repres ] us
i mpl ement ati on of SaMfesigrad |secthitiothe| wagiions200y douirdcebeedaiohétheted tountRahe

| el ement s.
of any nunber of &%c&dﬁddil@garﬂk@%ilﬁfdég‘racﬁ@"ﬂnsfnﬁ%h OV\AL’] coul d be

For exanpl e, sone al | unct ements s
i npl emarrlr}toed in ha[rogweg é‘l% ﬁP 30% f‘ﬁ?ﬂi‘sgfo%ﬁéﬁ}o&ﬁﬁm@&‘@ﬁ? ER1tesl togndvesse
more processors. Rath MW#IOZP@O@G@@IH U@M%Oﬂz@hi@a 9 ﬂo@%ﬁ]z fol @era% in
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recei ving syste vé r. use i H‘a coggggl cation .
operates to allo %e il fre it F‘é%“é‘f%é@ﬁlt&ng%aT@S AaHows siprals receive
di verse path by the second antenna to be routed to the diverse receive logic 226.

[0040] At block 310, signals received by the second antenna are routed to

the diverse receive logic 226. This allows the terminal to perform diverse path
processing because the diverse receive logic 226 receives a version of the same
signal that is receive by the primary receive logic 216. The method then
proceeds to block 312 where the received signals are processed accordingly.
[0041] At block 314, multiple signal mode is selected. For example, the
terminal may operate to process a voice call and a GPS signal. The multiple
signal mode is selected to allow the terminal to recejve 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
contro] 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 pérform multiple



node or multiple signal node. The nethod 300 is suitable for use by
one or nore enbodinents of the diverse path receiving |ogic 200
shown in FIG 2. [0036] At block 302, a first signal is received by
t he devi ceWs108H02320ri mary receive path. For exanpl e, PEHUSI0pEY13119
signal may be a voice call signal that is received via the first
antenna 228 and processed by the primarylreceiver 216. [0037] At

bl ock 304, an operating node for the device is selected. For

exanpl e, |ogic at %‘HQ %‘és?fiﬁ%%%a%gé Stheaﬁw%‘%@rré‘éed}iglo deGt f%ca(fé)své %?fferent
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signal 232 to cogiabile, Qﬁé%e@&{dts?ﬁaﬁ%ﬂy%Qr&@v@@BngﬁﬁértoT%t%oa-ﬁ ﬁas and
allows signals r ®e| ved, b Qf% alr; 5‘@2 to be route

the diverse recei V& POyt I{‘ W/f\t Dt tosb%rec%‘?’ %ﬂ@era@@évﬁl@ét
by the second antmnwdesamhebetwuqmmo the diverse receive |ogic 226.

This allows the tgpgnal At BioPE4dE 2 BwWidh id RE & select the first 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 1. This causes signals
received by the first antenna to be routed to the diverse receive logic 226.
[0049] At block 408, the desired second signal is received by 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.



WO 2007/ 027202 PCT/ US2006/ 013119 10 signal processing because the

di verse receive logic 226 receives a different signal than the
primary receive |ogic 216. The nethod then proceeds to bleoeck 312.
[0044] At MOUWRT/@IA2 the signals are processed by the deOT/E820pE&EHI0ON
the selected operating node. It should be noted that the nmethod 300
s just one enbodinent and that changegj additions, deletions, or
rearrangenents of the nethod 300 are within the scope of the
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routed to the di v@eﬂ@cmlwbek lao g-leand wer bEEd Bn Agnab neaghkitule8, THuseany

desired second si s%@]k ?gn%lz@%ﬂﬂ’fgmg% oEJ‘fha 'b%%ﬁed ?d“&&&?r?né‘@ﬂwh%fe%ﬁa §

t he di verse receive
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strength indicator | cat
det er nmi ned. receiving the desired second signal W1th better quahty, the method proceeds to
block 420.

[0055] At block 420, the second antenna is selected to receive the desired
second signal. For ekample, the diverse receiving logic 226 indicates the
desired switch setting to 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 2. The method then proceeds to block 424.

[0056] At block 422, the first antenna is 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.

[0657] 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.



[ 0051] At block 412, a switch is set to select the second antenna to
receive the desired second signal. For exanple, the control |ogic
234 sets the control signal 232 to control -the swtch 224 to sel ect
swi tch posMQ 207/¢2720Ehi s causes signals received by t heP€EBUSIB6/013119
antenna to be routed to the diverse receive logic 226. WO

- 2007/ 027202 PCT/ US2006/ 013119 11 [0052]12At bl ock 414, the desired
second signal is received by the second antenna and routed to the

di verse receive | Qgi.g, 226. .[ 0053] At, bl ock 416,. a .second qual it
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420, the second ailg{ggmgﬁ W cﬁ?s's@?foﬁﬂdﬁleﬁ”cﬁﬁ% chiig desired second
signal. For exanple Iverse recelVving %I C 226 indicates the
desired switch setting to the control Ioglc 234 via the signal at
238. The control |logic 234 then set$dh&IMontrol signal 232 to
control the swtch 224 to select swtch position 2. The nethod then
proceeds to bl ock 424.




[ 0056] At block 422, the first antenna is selected to receive the
desired second signal. For exanple, the diverse receiving |logic 226
indicates the desired swtch 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 select3 switch position 1. The

met hod 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. &ABYISck 428, the device
processes the received first and second signals as desired. WO

2007/ 027202 PCT/ US2006/ 013119 12 [0058] It should be noted that the
nmet hod “00miethof distrecriang abipdalneatcomndinidatian doharigesg fastdint isetdad antennas,
del eti ons rearr.angenments of the net 0 are. within the scope
of the UeLEAToBSGMRHROH FherLee “taﬁé]%%z% ?atpﬁgalﬁwﬁm a0t mRTR{e6e
conbi neshtimikdll a1 RlodEovRrdil ﬂfetdcﬂﬂfsoﬁéfatﬁqg% 018 PO WM thdIpNrdliBEof modes
scope of the descri bed embodi nents I n anot her enbodlnent t he
met hod QOWIiSes FWFALE dtheoptimdgedisigaal fﬁ?‘#W’}P“éWEé?ﬂ?&“@@ fiysg vgnswa@ﬁ the
sel ect | r i C.
226, For® e anet ge A ahSaEE KTy FLROR] virdoh U Mok ARF B SLUf 6
opt i m zetermimgnah ﬁmbqealltss inglidator anéd Seqoﬁ@ﬁﬁe]lltﬁlrdllwmrﬁssopﬁateﬁ veitit tha fiest and
selectlon S, sten1f ting signals to be SS by.a diver
path1 o s et vt Ree e B ding oBSar PR R BAT 5Bl Reigts e
whi | e CH‘@lano PTO¢e8s sagb@dn RSt M stdvdd duMay sRiidedrh ppeleehihd BB firgYeisRof
have been illuystrated and described herein, it wll be appreci at ed
that VA7 gl IEhAHEEY E&HY BePiRareing ha wiscisronephatisstand prsged versions of

depar t i{pgsibhAM 4 E’&:’oﬁdar? Rickiver; Qhd @étér‘?lﬂhé 2k £ Asackish s %B%lgo%geéﬂg}l%ggéf&?ed

t he di scl oSures and descriptions herein are [nten

i |1 ust raaeiofghe fysitandseconid ivetsiong of i stehel. scope of the invention, which
is set forth inthe following clains. I CLAIM 13 CLAIMS 1. A nethod
for receiving a signal in a comunication device having first and

second 2afthemea®d of than ietvhadinabefirst sid@corRpeFadrisig theki g9;1a$&dcﬁ(2:b§1ﬁri§krhe
of a plurality. of nodes conprising an optimzed signal node; erein
t he acfoﬁﬁuﬁdé?%TPWﬁ’$ﬂ’ ‘he sel ected one of the plurality of nodes

conprises operating in the optim zed signal node conprising receiving

a first version of the . _
3. The method of claim 1, wherein the first version of the signal further comprises a second

information signal.

4. The method of claim 3, wherein the first and second information signals comprise different

ones of a GPS signal and a voice signal.

5. The method of claim 3, wherein the act of operating in the optimized signal mode further

comprises determining the second information signal based on the first version of the signal.

6. The method of claim 1, wherein the plurality of modes further comprises a diverse path mode
and wherein the act of operating in the selected one of the plurality of modes further comprises
operating in the diverse path mode comprising: receiving a first version of a second signal using
the first antenna; receiving a second version of the second signal using the second antenna;

processing the first version of the second signal in a primary receiver; processing the second



signal using the first antenna; receiving a second version of the
signal using the second antenna; determning a first quality

i ndi cator 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 s$ignal to process based on the
first and second quality indicators; processing the first version of
the signal in a primary receiver; processing the selected one of the
first aWﬂﬁgeéﬁméSveﬂéﬁ@n§IoﬁSﬂﬂﬁémngnahnmmdddsenmn@aﬁycmebeﬁvmaumand
determ f n bas on.the. selected one of

t he f|rggwﬁb%kﬁ%hgﬁﬁngégg%%ﬁ§e§rgf%@“ﬂSO?gpseﬁm fﬁ@ met hod of claim
I, wherein the first and second versions of the signal each conprise

a co |nfor i naI . The. nme claim1, wherein the
ot vBrE e ey AL B o dess Ve CoBE et A

si gnal . méde dlaevieREin ek Rt ofbRkdNing in RAERERI Bﬂ@offthé §turaﬁﬁ§30§1%6@é@qurther
information signals conprise different ones of GPS signal and a

voi ce s§ajipaises sperathig indherpdtiple sianal mede Cq}%’f?ékséllgnre?ﬁémﬁ@tthm sigp@ raing e
in the r C I n e

|0 e BBE LR b (RS M e EOIE 53, AL SIS HIS, s

6. The sngtah@s:lng)fhe(séqnmahtennmgﬂerann thlaefomthm@ail tq,mm‘isemcﬂ@sthfmfdrﬂnemon signal;
conpri ses z q wherein the éI of oEeratln

Che selEs S /fE B PRt R PEmef) adtViotiatesr i v gl dbs stebndely

oper at i Reeivdd; ddi@mhhive feahP@idforeden SRAMIHaSddNG the 8¢RI sVdnad afd HétbSdining the
versi on of a second S|qnal using the first antenna; receiving a
g

second 9B/ nSermstiop gign é@&ﬁHﬁgﬁeﬁ&FmG§¥ﬁb the second antenna;
processing the first version of the second signal in a primry
receiver; processing the second 14 version of the second signal in a
secondaf-y ¢0elmeiw'e€rt'r0naiﬁmi0déa\éngﬁwﬂ wgeiae saibi)rtm: demfcocompiising: aspromal antenna;

s R S5 B P i BEEP S RBER Y v
conpri g@st aad mhctdnaloet;ﬁnt gm,l a sWT@onﬂllpdsM@@lfﬁslt mﬁuhporaeéupqﬁd tORIRY Bidst AGpiitn
t he selecH&%ﬁFw of the plurality of nodes further conprises

oper at ifY§ U P BFSONE UG AT CoHRiRY te Bifprer QA anfednai A Q4P U4 PoThi ang an
si gnal i¥sicRendd1Portf WhGtinahd @)@i%@e%ﬂe@y £l :pha@ oh&bf fle $i-39R4 s&gﬁ@[ng C&)ﬂ%

third information signal; receiving a fou signal using t
ant ennd9 thelpaimit port Iheseﬂ ourtsigns| Yribd mpairq@ntrsla@rtawmm tdglq eofnqrivatg aproutput

I
si gna éoortr?;r ?@'@E?' tﬂg chniglloﬁ 90r§| gtrlllggWItC rpplrﬁalrrr)g(r: FIV%I‘ coua@g éc% meﬁe%ad

proces our t inas
the t hIOIud)ut pérooftht B]@ln:te%,l zglldail sebasled r@fbxid‘ﬂ@oﬂiﬂ%d td tisd @npdt; po&ﬂﬁthe switch;
determning the fourth infornatjon S|gnal based on the fourth

si gnal VISTTNhe Spiieficts el AHetinEBaneays A gParaipna e park ob dieruralipyeof modes.
device conprising: a prinmary antenna; a secondary antenna; a
splltter conpr|5|n? an input coupled to the primary antenna, a first
out put 9 P devigsdlalaim o Athsueqrenrisiir ¢ hougingywvhertin dlonpimaiy agteand isr st

i nput ngl{lo&glémeﬁg ptaﬁlatl l?%xielrl{zﬁ to t‘ﬂg%gﬁjsﬁng, and wherein the secondary antenna is

incorporated within the housing.
10. The device of claim 8, further comprising logic to determine, in a diversity path mode, an
information signal based on first version of a signal received from the primary antenna and

second version of the signal received from the secondary antenna.

I1. The device of claim 8, further comprising logic to determine, in a multiple signal mode, a



port of the splitter, a second input port coupled to the secondary
antenna, an output port, and an input control port, wherein the
swtch selectively couples one of the first and second i nput ports

to the output port based on a signal at the input control port;
control |ogic conprising an output pois coupled to the input control
port of the switch; a primary receiver coupled to the second out put
port of the splitter; and a secondary receiver coupled to the output
port of fishinfaymjatiemsignajthasedion a fiyst tigng! reseispd Gopdbhprimpey agianni.taafesepsny
operati QL f rali T vi ce of
cIain18ﬁﬁ?h?§ﬁ£?g%%%%%Fé%Egmghﬁéﬁ%%%ﬁ?a&ﬁgggﬁEm%%ﬁn%ygﬁ%ggLantenna IS
positioned at |least partially external to the housing, and wherein

t he sec ry_antenna i i,ncorporated within the housing. 10. The
dovi ce. o 10 GRS Pm £ Gpt S SRR Rebigh B Pun e anp R zef Signdl Mode:
di ver si iyt p&drmati®de gnabaseddvhor fired i@l fcgRed roRIedp@Rark iahfhn¥@he hstord
a signal received fromthe primary antenna and second version of the
si gnal PECERURILS 81 RAEHON St 5REA Pe e A signal recphed deom the Psimagy anterna
8, furth@r, SAMIighN@ctiof) fohQ SREEHBhESS thh Brifh i ! de,
a 15 firé& infgﬁ%%tigﬁ sig%al based on éﬁ???sﬁgg?gﬁgk%nggﬁﬁééﬂ?rom
the primary antenna, and a second information signal based on a
second sj gnal I, I the.primary. antenna. 12. The devi ce of
oharm e AR FRELNE U OT 881 B BT seeiy oMo s 61

si gnal opedeingn a fdlecsdd drefodrarphirbiony of h@gdad cdaasBthgQR otiizedtsighmade;
receivedhfton1the prinaré¥antenna; and a second information signal
based ofeiciadiedpeany f%rr%’_e Ing I‘l‘bthFiS?IE‘Ete PRfrfithe R Elibeef Mmedsmeomarisss imeans
ant ennafor Gt oS ARt i IR sa BRBHY & frisHD ReBEGGERN iRDE itk vERRN of the
primary and secondary antennas. 13. A communication device, the

devi ce segwapysing the firstiapignnas mpaseloo e elriteenisasnd veedersofitbe sigog esigitlngseiond
a sele l. i | 8] optim.zed signal
mode: * pparGitieoty i dBlehyle Y081 o JRAPRRARP L IR0 RMU AR UG S0
pl ur al iwiyh bt finnded scconprérsiess ofaa signdl ofesppoevedy;inigné fortsblectofpt dndiof €@ first
si gnal de ¢ rising,means for receiving a_first version of the

i gnal URFT TG NSRS SF AN AR ProRES T PB BT B e CREURTYReron
of the rsda@@)r pttsesihd M€ fisRGORMn AMLNAARI inBRISarl Bce AL dTh DD YrRessing
first guallt indicator and a second quality indicator associated
with t Hee selscled onpaf dedbpiding spapne yersighs phidie siggldn 2 spaespary treagiley;;andemass
for selgCiddifh ; i rSi f ignal to
br ocess bkan B PRGN halibd Shnal BREATRALRIRHTRERE LR frichfo ST s
processif Hy signel.fi rst version of the signal in a prinmary receiver;
means for processing the selected one of the first and second
versions of the signal in a secondary receiver; and means for

det er mineTia davicstof thfrdN BBLhQEin $hIMd! aldaseshdoRrstdh8 of HeQfdnBlRR €oRbridche
first and second versions of the signal. 14. The device of claim13,
wher ei RONAENfTfPEPatigRsiEBbond versi ons of the signal each conprise a
comon i nformation signal

15. The method of claim 13, wherein the first version of the signal further comprises a second

information signal.

16. The method of claim 15, wherein the first arid second information signals comprise different

ones of'a GPS signal and a voice signal.

17. The method of claim 15, wherein the means for operating in the optimized signal mode



15. The method of claim 13, wherein the first version of the signal
further conprises a second information signal. 16. The nethod of
claim15, wherein the first arid second information signals conprise
different ones of a GPS signal and a voice signal. 17. The net hod of
claim 15, wherein the neans for operatithg in the optim zed signal
node 16 further conprises means for determning the second

i nform ﬂn si gnal baseg on the first version of the signal

met hod ft %qcemﬂrlfes MG L AT REnpg the se5ong lréﬁr%@aélgﬂeﬂrttaﬁ@rorbfaﬁﬁﬁtye@on
a di versmehdgby. mode and wherein the nmeans for operating in the

sel ected one of the plurality of nodes further conprises neans for
operating in the diverse path node conprising: neans for receiving a
first f ' B tenna

recel vi g 10t BRIB R GBRE A B ERhe MElDE oMo Pt B - DRBGR 4"

ant ennanodeemdsvifeosin greonems Ifcngiplaletlﬁg irsthe yedécsédmeaff thidguaBgatanodes gmﬂhler
ina pri mar%r ecei veor means. f Eroces ing. the second verS| on of t

second SHAEFS TH"S soé’(‘?E?ﬁ‘B%t”ﬁ/ SEEIS SRt s RERRSINE ey s (R REHYIRG 2 st
second \}eﬂsfl@’(Mﬂe@éhcﬁd@ﬁ@bs@éiﬁﬁmrﬁﬁn*éﬁﬁi‘ nlielaﬁs for kdc®vifNPse8 8&PMGsion of the
versions of the second signal. 19. The nethod of claim 13, wherein
the pl UeeMidsyenst usipeids seqond Rrtenis msanssies pracessingihe fisst geigival of throweonsnd
wher ei

o modow iR RLe OB h B, bRy I SEEerh fnd Ep L HER N Y
si gnal srondaiyorgEivesi ang:mempafig dberminggei secargl iaformhiioncsigriaghaded osibog thde

first ten erein naI conprises a third information
si gnal ; S angﬁgco}qg rPELRP gﬁlﬁée%m?& P®h signal using the second

antenna, wherein the fourth signal conprises a fourth information
signal ;. neans for Er ocessing the third signal in a primary receiver;
means fidr 1 pt Bewedp gfatTh&3.reisreim thei Rgvralityiod Hé)d%%theraﬁowmew waltiplagieneb
for detgsdwinl %eretuhﬁewaﬁgfdr @E% HQH'e &'l&%long%f altltg%fgrmdgffurther
signal; and neans for determ ning fourth et | On Si gha

based sAMpHeesfiarans forspepating in2de lmltmpmaémdeadapm@ngmmﬁauﬂfwaemgivliﬂg/a
enbodyi r machi ne-r ead b .nstructi.ons cutabl.e by a
di gi taltﬁgdr %%lgaslgfgn meoffmt LIS £16 ﬁﬂr%\s‘%‘é"i' FEUPEESE 3t ‘E(glr@‘?rﬂﬁltlon Signat;

si gnal sndans for caRViY x%rtﬁﬁlgﬁiel\/us&@ th@.s/dcﬂlgj dritérfil, \aﬁ@eﬁ@l@@@drtﬁ@igﬂﬁlnas
sai d nmet hod co% sl operations of, operating in a selected one of

a pl ur &PPPYSSH &bgn BWBP‘F $iZha)> MAENS 50 HfP“zeéﬂ“%Fh(jrﬁ%}F SigRyd & 2 IRBARI n
the acteRfvePRSdanl fd?%rdc@ssﬂ@h@ %ﬁﬁts?glapﬂﬂ% onntd%g J@éé‘r'véﬂ thEdhs B ({Epe(?ﬂﬁqmg

conprises operating in the optinized signal e conpri sing
recei vitlighad fﬂf@@matl\@éﬁ@nelrbaéffd arhige diigragnaljsid eanshier féterstiniagttienfoasth

recei vi 0 he signal using the second antenna; .
1rﬁgrlﬁatl%ﬁ(§%ﬂg a%aﬁ% |F%UFE %

na

determnin di‘cator and a second qual ity indicator

associated with the first and second versions of the signal,

r espec&' vel Y sel ecéi ng_one of the fir gt and second versions of the

si gnal {) computer-readablé’medium tangibly embodying a program of machine-readable
instructions executable by a digital processing apparatus to perform a method for receiving
signals in a communication device having first and second antennas, said method comprising
operations of: operating in a selected one of a plurality of modes comprising an optimized signal
mode; wherein the act of operating in the selected one of the plurality of modes comprises
operating in the optimized signal mode comprising 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



17 process based on the first and second quality indicators;
processing the first version of the signal in a prinmary receiver;
processing the selected one of the first and second versions of the
signal in a secondary receiver; and determne a first information
signal based on the selected one of thg first and second versions of
the signal. 21. The conputer-readabl e nedi um of claim 20, wherein the
first and second versions of the signal each conprise a conmon

i nf or nalrenss Bisghan thexrst andescemdpuelkity 1 ndieaders] moerselngithedirstolession ¢fohe signal
wher ei n._t he. Fj SO i | further .conprises a second .
i nf or mat' iagﬁ“‘gr% ?\%CFM&[Z %?O%Sgggcthgrgﬂgcé%%gﬁé g}b fgrgtrfaélg isﬁgﬁqgfvegfoélis §§?,S'gnal n
wher ei m $chendary steiaadasbdoerchined Hrstratforantisn gped] dased@nphid secthidfdne o€ tie
ones offatGﬁS shgnal.and voicF signal. 24. The conputer-readabl e
medi um 8F DAZPRD Y ersigns PN 908" act of operating in the optini zed
signal node further conprises determ ning the second information
signal based on the first version of the signal. 25. The _

conput efl- FBaaBPEeivsalabis Bediemaf glaim 20viesrain the fist idupeegridtversidnspb thes
furtherg i : i : : nd wherein the act of
operati%%%?%aﬁﬁgﬂgg é%%%ﬁﬁgﬁgmgﬁ Fﬁgg@B$Urality of nodes further
conpri ses operating in the diverse path node conprising:. receiving a

first versjion of a se d _si.gnal. usi the first antenna; . receivi a
second er if o RRERCRRARDT shim 2ot tiieip Hie ol Viiciomig L ignal furlfer
pr ocessdongribdten debdrat inkemaiionsigialt he second signal in a prinmary

recei ver; processing the second version of the second signal in a
secondary receiver; and determ ning a second information signal

based on s &b.ﬁ&ﬁert&%&ﬁgleaﬂshigrﬁ%@egw@ﬁ,s\bm& ofe ﬁr@@and%@&%%ﬁ%mﬁ _nisiignals

26. The conput er-readabl e medi um of cIa|n126, wherein the plura

of nodesmpripe diderentorgsioif ¢ €9 Sesignal tridd wisd ggrall. node and wherein the
act of operating in the selected one of the plurality of nodes
further conprises operating in the multiple signal node conpri sing:

r ecei vizagThecdniputdt-rsadgb il medSimof tlagn b2 neterdmtieniase f opaeitiab m thbeplifizkd
signal conprise third information 18 signal; receiving a fourth
si gnal S@Pln'ao‘?ar@rtg‘ércc@ﬁﬂ’”éﬁst i Be spqong fEOMRROP §1gRlgiasd dbike T es

a fountRidnnfrerd@giapn signal; processing the third signal in a
primary receiver; processing the fourth signal in a secondary

receiver; determning the third information signal based on the third
signalerﬁQQin% .y %ﬁﬁ hof or mat j,an, signal. b Si@ﬁ n the
Four th 23 BRG L BR AR BE A S G LB AT R BB TR at on
devi ce chaypiisey aliveste mridmsécanidvizntiennar of dfeeatingtihtd scloom®d bsd Hdhe
oper at i in selected one of a pluraljty of nodes conprising an .
optimi fﬁgalg_y aﬁwgwﬁaﬁergomw&we%ap&”h%agwaﬁa Pathypde;comprigingrigeeiving a
node; \WagKeisiontdT@ s8éind @fgnal using the first antenna; receiving a second version of the second
signal using the second antenna; processing the first version of the second signal in a primary
receiver; processing the second version of the second signal in a secondary receiver; and
determining a second information signal based on both the first and second versions of the

second signal.

26. The computer-readable medium of claim 20, wherein the plurality of modes further
comprises a multiple signal mode and wherein the act of operating in the selected one of the
plurality of modes further comprises operating in the multiple signal mode comprising: receiving

a third signal using the first antenna, wherein the third signal comprises a third information



operating in the selected one of the plurality of nodes conprises
operatingin the optimzed signal node conprising receiving a first
version of the signal using the first antenna; receiving a second
version of the signal using the second antenna; determning a first
quality indicator and a second qualitygindicator 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

t he firsgnagieceiyeg aihenrduagnat Wlmm@pée&ood sntepyropbesimibe fhvethfsigngt comprises a

versi Onfoﬁﬁth irngrlﬁdtgﬁglgnh 8?089 g‘?ﬁey thlira%{{eé %(eFl a Snrlmagf?e%gllvglg g}ocgss d‘% & %O?Igh

one of t Irst sions 0
recei vedignal amjsedemcmynenever fietesininp ftior thiatl mﬁ‘nmsatlgnalgnb)la&edj @nthe |t'lﬁrd signal;

selected one of .th nd second i ons t.he signal; wherein
he actdReGpBIts i Ty RETOeRaeTE BReT 8F el TRES Ly of modes
further conprises operating in the diverse path node conpri sing:
receiving a flrst version of a second signal using the first

ant enna?’- ASEENYT Ry recebdebnhi s i swn@ﬂnncafeonwwﬁaa@ng A5t and pesgnd ﬁ”léemas
d in
secon th@ﬂlte%ﬂ_%ompﬁgﬁgsc?e&gin%g : %éééc?éd ofelof b(Bﬂler %Pﬁlfoﬁgshc%nrg)rﬁln %ﬁ

a primary receive essi second Ver si b eco

si gnal dptinmazeslecgmatimoge, rateirsegrath @mnde aieit@mnlltlplers@nal medmrv@ermmﬂteranmﬁ on
signal based on, both t t _an ecaond

21 onal PR g S R p R PTRRG FR B Safaidelf mBe T8 e
pl ur al Isﬁghablﬁqod@&&ﬁprfdlﬂgtﬂ&ed’mﬁ@ﬁ”ﬁ”fr;{;t&e&ldﬁnﬂﬂ‘l’tlﬁsllg]@tl bding thR€irsNahtchpd; @eceiving a
signal node conprising: receiving a third S|9nal using the first

ant ennaSCUHeCEIn QRS Sigpal uging ihsrsarondowisnna s eantnm%ﬁehwﬂl%mmﬁtor and a

si gnal 1seéd?n‘élqu&l'lt?gn&czftwsg&la%cg@ﬁﬁ tHésﬂrE'tgmB R&oRECARMNs Qf‘gh@@%ﬁal VRSB

the fourth signal conprises a fourth information signal roctessi ng
t he t hiselgeting epeall thenfirgt gndispeany vierstawis wé the spanelte psiassp tidsed drothetfinstandynal

pased oe PRa Ky T i O SR OB IR e on R b AT G e o

si gnal prixasse the sélb&&ed o dfhhsfighald second versions of the signal in a secondary receiver;
and determine a first information signal based on the selected one of the first and second versions
of the signal; wherein the act of operating in the selected one of the plurality of modes further
comprises operating in the diverse path mode comprising: receiving a first version of a second
signal using the first antenna; receiving a second version of the second signal using the second
antenna; processing the first version of the second signal in a primary receiver; processing the
second version of the second signal in a secondary receiver; and determining a second
information signal based on both the first and second versions of the second signal; and wherein
the act of operating in the selected one of the plurality of modes further comprises operating in
the multiple signal mode comprising: receiving a third signal using the first antenna, wherein the
third signal comprises a third information signal; receiving a fourth signal using the second
antenna, wherein the fourth signal comprises a fourth information signal; processing the third
signal in a primary receiver; processing the fourth signal in a secondary receiver; determining the
third information signal based on the third signal; and determining the fourth information signal

based on the fourth signal.



