- 1 Milti-node Receiver with Adaptive Mdde Selection Field of the
Application The application relates to receivers having nulti- node
capability, specifically including single antenna and 5 nultiple antenna
nodes. Background As part of the constant evolution of the GSM EDGE Radi o
Access Network (GERAN), the | egacy GSM-EDGE recei ver has been enhanced by
t he Downl i nk Advanced Recei ver 10 Performance (DARP) technol ogies that are

bei ng standardi zed _ by the 3CGPP. The sp-called | e regejvef.is a one
antenna recei verM"EH‘é’c"&‘b%?i%%c?'bv%bgk"'(‘%a%ﬁ%@élg%?ﬁ%d?e T 3‘)’£1%dul ation
and GWSK (Gaussian M ninumshift keying) 15 nodul ation. One of the advanced

t echnol ogi d&igld ff dhaePRRIEALIKHGl e Antenna Interference Cancel | ation
(SAIC). This has been inplenmented in the so-called DARP-1 receiver that is

already in the 3GPP T 45 005 standarth JdS GPPFOACH ORd Yn 2P @PRhiBsi L 0

GWBK (Gaussi an m ni num shift keying) nodulation. The RF receive chain is
subst ant i alrodd hesanel idsy i repdwi fieghbty rreckideng f sbnake np erianged
ant enna._ However,. so advanced signal processing techni ques are enpl oyed
to nake5ttﬁgiﬁﬁﬁﬁ§wﬁn rm?ié%ave nul ti pl e antennas, referred to 25 as
virtual antennas since in fact there is only one physical antenna. This is
achi eved | Bfxdrdindver-sanpling the received signal. Mre specifically,
two sanpl es per received synbol are taken instead of just one. - 2
Anot her of these technologies is referred to as
As pé&t of the constant evolution of the GSM/EDGE
Radio Access Network (GERAN), the legacy GSM/EDGE receiver
has been enhanced by the Downlink Advanced Receiver
10 Performance (DARP) technologies that are being standardized

by the 3GPP.

The so-called legacy receiver is a one antenna
receiver that applies to 8PSK (8 phase shift keying)
modulation and GMSK (Gaussian Minimum shift keying)

15 modulation.

One of the advanced technologies is referred to as
Single Antenna Interference Cancellation (SAIC). This has
been implemented in the so-called DARP-I receiver that is
already in the 3GPP TS 45.005 standard. This approach only
20 applies to GMSK (Gaussian minimum shift keying) modulation.
The RF receive chain is substantially the same as in the
legacy receiver featuring a single antenna. However, some
advanced signal processing techniques are employed to make
the receiver appear to have multiple antennas, referred to
25 as virtual antennas since in fact there is only one physical
antenna. This is achieved in part by over-sampling the
received signal. More specifically, two samples per

received symbol are taken instead of just one.



Mobile Station Reception Diversity (MSRD), and this is in the final phase
of the standardi zation. This approach uses two receive antennas, and
applies to both 8-PSK and GVSK 5 nodul ati ons. Over-sanpling is al so
performed with this approach. Summary According to one broad aspect, the
application provides a receiver conprising: two antennas; a plurality of
10 receiver processing functions conprising at | east one receiver

processing function QL pICesSiviEd Mditlol JLER vied iy ate @ntenna of
the two antennas and at | east one receiver processing function for

processi ng Msilgral Statdes Racepidron HY. weaws idnt elMfRP) amnd)thil Hrighdi power

15 detector_,oper.abl.e to det 1.he ower . .of h si | e each
ant enna an&l-beg Aee tphh‘gsﬁov?gf; g£| hoef Sé%é’:‘g %%qlgznaéﬁeiaq%d deﬁﬁfgmarﬁﬁ%%g}%ysl S an
i mhal ance igyd he AWy sintenrddis rghalps] and/wr dytia S@gelatd aMsiet ect or
operable to determne a correlation between signals received gon the two 20
ant enna®, WeshEiat ioRs -+ e eS0T dt @43 S QrNed Eddt Vi Sr ocessi ng
function b éﬁ@aﬂ:@l into account at |east one of: the inbalance in the
powers of t signals and the correlation. According to another broad
aspect, the application 25 provides a nethod conprising: receiving a
respecti ve Ssimgreety on each of a plurality of antennas; determ ning a power
of each signal; determning a correlation between the signals; selecting

Functi one, ot Teast QN PebaleR DS i Tchcion T BTacatbi ng a
si gnal recqingd daeera rene iante i i § hey pluwal ddtyernfasntenpiascanid ptof east
one - %O receiver processing functions comprising at least one
receiver processing function for processing a signal
received over one antenna of the two antennas and at least
one receiver processing function for processing signals
receiver over the two antennas; and a) a branch power
15 detector operable to determine a power of each signal
received by eéch antenna and compare the powers of each
signal to determine if there is an imbalance in the powers
of the signals; and/or b) a correlation detector operable to
determine a correlation between signals received on the two
20 antennas; wherein the receiver is operable to select a
receiver processing function by taking into account at least

one of: the imbalance in the powers of the signals and the

correlation.

According to another broad aspect, the application
25 provides a method comprising: receiving a respective signal
on each of a plurality of antennas; determining a power of
each signal; determining a correlation between the signals;
selecting a receiver processing function of a plurality of
receiver processing functions, at least one receiver
30 processing function for processing a signal received over

one antenna of the plurality of antennas and at least one



recei ver processing function for processing signals received over at |east
two of the plurality of antennas, by taking into account at |east one of
an inbal ance in the powers of the signals and the correl ation; and

produci ng an output 5 using the selected receiver processing function.
Brief Description of the Drawi ngs Enbodi geats will now be described with
reference to the attached drawings in which: 10 Figure 1 is a bl ock

di agram of ,aR SXAIP G0 B3GR EuNEdURE o Hrddiash fiAgmmofradiegary
receiver processing function; Figure 3 is a block dilagram of a DARP-I
receiver bvepr etedsiasg fruoc iforrheFipdums 4 tivs of Bndengisagtamterk i@ gvsRD

receiver processing function; .and Figure 5 is .a bl oc agr

exanpl e noBAE at‘]:éiﬂ%@é a%olﬁé’tsécl PEF Fs @ prieH B hlie§1 %r%%géjﬁbweeﬁ{ss%%e
advanced t e¢hn@liQEias GRARRNe ¢ rMERRD)i daveind iddupimd ian tattmrs and do
not always perform significantly better than the | egacy receiver. In

addi ti o, UBARR [thend e0e FEIORAV T REEFA TR TUANTINLC ™Mo not  al ways 25
performequally well. Specifically, the DARP-I receiver only works for
GWBK nodul ation and it works well in interference dom nant - 4 scenarios.

In AWGN (additive white Gaussian noi se) dom nant situations, the DARP-I
receiver actually causes |losses conpared to the |egacy receiver. The MSRD
recei ver r@nief ®esordiptdcaptaforfhe Drawings

Embodiments will now be described with reference

to the attached drawings in which:

10 Figure 1 is a block diagram of an example

receiver;

Figure 2 is a block diagram of a legacy receiver

processing function;

Figure 3 is a block diagram of a DARP-I receiver

15 processing function;

Figure 4 is a block diagram of a MSRD receiver

processing function; and

Figure 5 is a block diagram of an example mobile

device.
20 Detailed Description of the Embodiments

The advanced technologies (DARP-I and MSRD) have
their own limitations and do not always perform
significantly better than the legacy receiver. In addition,
DARP-I and MSRD receiver processing functions do not always

25 perform equally well.

Specifically, the DARP-I receiver only works for

GMSK modulation and it works well in interference dominant



5 antennas. It works well when the two antennas are gain bal anced and
de-correl ated. When the two antennas are highly inbalanced (e.g. one of
themis malfunctional) or are deeply correlated, its performance i s worse
than that of the |egacy receiver or the DARP-1 receiver. 10 A set of
conprehensi ve techniques built into a -receiver are provided that selects a
recei ver processing function with the best potential perfornmance for a
certain scempani9osThese AR gues 152N Wb taPRIhRE iR $loikk)buicatinankr ont
end power 1 nbalance determ nation and correlation 15 detectors In sone
enbodi nent sitabtibestr che GARPhE recsilver dsdfugld Yneewsess Uessesdone,
signal s recei ved on, t regeption__ant.ennas are processed to identify

whet her th8°W€ﬁﬁePe5é¥3&P iﬁgaggpﬁﬁﬁﬁaﬁﬁg’or not. More specifically, one or
both of 20 the following are perforned: A) The receive power of each
antenna is determ nedhas MSRDTResWi&esf dollialsance thet weeredtieornt wo ant ennas
inorder to identify the situation_of highg¥ i nbal anced antennas. B) A

correl abi oANEGENFISc] it W9etiRedit 1di gihans TecdMe NG AfS &ft'dhnas is
conput ed 't %a'l%gl;&fta'df }éntdh%ies—g;oliqie'l%Qe@c. GeRR X HOR! alidmnienias. The

correlation ¢ icient and/or the inbalance are processed to determne
whet her or hrhighltyo idicsdkineeiche e .MBRPEeedl wdrem |is anadifauidtiieneddnyie asighen

the gain 5  inmhal ance, asured for anpl e by. a ratio t Qwer.

recei ved oflSEReYt \f&?rgﬁrlg’%ﬁég l%? éjregzé fan 2 MIst® ‘{%ﬁarn\ggﬁlor%tg,ovﬁr%elvsRD
receiver i ie@iai?blx%%eilv@ramﬁt here Dol eseodieredt.ne correl ation coefficient
exceeds a second 5 threshold, the MSRD receiver will be disabl ed.

10 A set of comprehensive techniques built into a
receiver are provided that selects a receiver processing
function with the best potential performance for a certain

scenario. These techniques can be applied burst by burst.

Front end power imbalance determination and correlation

15 detectors

In some embodiments, at the front of the receiver
before much has been done, signals received on two reception
antennas are processed to identify whether the MSRD receiver
is appropriate or not. More specifically, one or both of

20 the following are performed:

A) The receive power of each antenna is determined as
a measure of imbalance between the two antennas in order to

identify the situation of highly imbalanced antennas.

B) A correlation coefficient between signals received
25 on two antennas is computed to identify the situation of

deeply correlated antennas.

The correlation coefficient and/or the imbalance
are processed to determine whether or not to disable the

MSRD receiver. 1In a specific example, when the gain



More generally, there may be two or nore antennas. The receive power
and/or correlation coefficient can be used to select between one of a
plurality of receiver processing functions and/or to select between one
and all of the 10 antennas and/or receiver processing functions, or to
select particular subsets of antennas-amdfor receiver processing
functions. It is of particular use to de-select any receiver processing
function that-pPrAcESSRSaBULELPE raRkaRpae BiyJRakstiangdethaknr gbivegson gain
bal ance and/low correlation 15 to achieve good results. Recelver

processi ngregrévednosekbet ton basednos nddulbiepssr toamae FALSéme

enbodi nent when,t.he ceiver, | t 4. ed, ;an e DARP-1 or
t he Iegacy%Péggﬁeégé &AFFQEE 2 Cgéyfgaggddéégéﬁgbﬁg gﬁ gﬁgk%%zulation
format. |negaspeeifivheBxanpl eorachagacy reedifieiecns esekeetiedaf aec8nBSK
nodul ation, and a DARP-I receiver is selected for GQvBK nodul ati on. Mre
gener al Py, thkeFBOlHe £BEcMVBE FGRANSHayiHavee GA€3biefultiple different

nmodul ation formats, the nodul ation 25 fornmat can be used to sel ect or

de-sel ect on or noreyvhLeeehYek Bl 9GeSSheGel BAG RNEwo BrOGRIS BGt@RANAS .
conmpari son Both the DARP and the RD recei vers have an adaptive

space-ti meTReDrecktiwe befvere aohdnmelcogqedbitian oreffigisad tan &ramsid
Fi 3 d 4.d i bed bel ow. The i t .- i | -.t 0-NnQi N SNR
S T

and the ou St ne [t er aré déterm ne

nmetrics (i gudBribae ahbgoki kbekelthe bekierenngngaiand @ itthe fdithier ence
between the output SNR and the input SNR This difference is a neasure 5
of thelfer ABERBACE PREY EFekERLLVRLT BAGCES SHY It HEMBARSIS o0T to select

particular subsets of antennas and/or receiver processing
functions. It is of particular use to de-select any
receiver processing function that processes multiple antenna
signals, and that relies on gain balance and/low correlation

15 to achieve good results.

Receiver processing function selection based on modulation

format

In some embodiments, when the MSRD receiver is not

selected, one of the DARP-I or the legacy receivers will be
20 activated depending on the modulation format. In a specific
example, a legacy receiver is selected for 8-PSK modulation,

and a DARP-I receiver is selected for GMSK modulation.

More generally, where the received signal may have
one of multiple different modulation formats, the modulation
25 format can be used to select or de-select on or more

receiver processing functions.

Processing gain comparison

Both the DARP and the MSRD receivers have an
adaptive space-time 2-D filter before channel equalization.

30 See for example Figures 3 and 4 described below. The input



MBRD receiver. As a function of this filtering gain, the output of the
DARP-1 or MSRD receiver processing functions will be de-selected in favour
of a | egacy receiver processing 10 function output or not. For exanple, if
the gain is less than a threshold, the | egacy receiver processing function
out put may be selected. Assum ng a DARP-& receiver processing function is
enabl ed, the DARP receiver processing function will perform 15 poorly in
AVGN domi nangngondbthenseaga@ppOIBHRY O andl ehbenanpatdgNRN@at ivoBdi thens.
The AWGN conditions will result in poor filter gain and the subsequent
sel ecti on &Pacehkimggadylr dditesr agrocessiragrednési 8 tadesut{inadBowtor
filtering gabneyaLL [ eiheclk;Roar. Rer LATHRNCE (AeNBdlkbkonkl BRtkeA0tne
necessary (0 kiiow the cause of the poor performance, but of course, it may
have been dueptio AMBNaddnithantinpaan@iNRi.on§hikndaddetreace tilki s appsoaeh can

be used _to provide side information for the sel ection/de-selection of the
MBRD 25 r@%eFU@rpEF%8§§§Pﬁ6 F@ﬁEPW@W?nﬁb98%§8§8FF90§VI%%eiﬁAE%ﬁé or
enbodi ment ggrbheckkht,eiNng gain is used in conbination with the antenna
gai n i nbal ance and/or correlation coefficient to decide whether or not to
de-select MSRD in favour of the |egacy receiver processing function. 30
More general |y, wher&sndl fuplcéipaceitvéhnigr §éd§SrAGT PaAdyi &R SYEPE&ch

processi ng ene, or paBEe T geeued signals - L7, dparaldel . ;ane o qoRg of
t he procesg?ng gungglons can %e gelectgdpopcge?sgﬁgcfeg on theé basis of
filtering garBedtctedeiar fawparobit he lkgaey e cprioees progessiok ons.
Post - equal i zati on conpari son . .
IQ0 function output or not. For example, if the gain is less
than a threshold, the legacy receiver processing function

output may be selected.

Assuming a DARP-I receiver processing function is

enabled, the DARP receiver processing function will perform

15 poorly in AWGN dominant conditions as opposed to
interference dominant conditions. The AWGN conditions will
result in poor filter gain and the subsequent selection of
the legacy receiver processing function output. A low
filtering gain will reflect poor performance generally. It

20 is not necessary to know the cause of the poor performance,
but of course, it may have been due to AWGN dominant

conditions.

In addition, this approach can be used to provide
side information for the selection/de-selection of the MSRD
25 receiver processing function. More specifically, in some
embodiments, the filtering gain is used in combination with
the antenna gain imbalance and/or correlation coefficient to
decide whether or not to de-select MSRD in favour of the

legacy receiver processing function.

30 More generally, where multiple receiver processing

functions are each processing one or more received signals



5 In some enbodi nents, two or nore of the receiver processing functions,
are executed on the received signals, and a separate channel equalization
is applied to the output of each receiver processing function. In the
specific exanple of Figure 1, equalization is applied to MSRD and 10
Legacy receivers, or equalization is apptied to DARP-I and |egacy

recei vers, but DARP-1 and MSRD are not inplenented together. Mre

general ly, 1h1hgapaiibeul 8heCOPDIBALI 6R 6fhe E@@ebg@ﬁﬁgf@unwhﬁehsequalbéation
is perforned is inplenentation specific. The best equalization output 15
accordi ng seleohednerrie-selsetedt ed. the besdSerbodikERTINInBRENt RAN one of
the receiver, progessing [HOCLLADS Bre exeauLey 2udcaspaspective
equal i zat i B} oufpu pr oduced. € best“receiver “processing function is
then selected. In this case, the best result is 20 always achieved, at

| east fronpbbe-pauapéecttvenototmnperiebni ¢ used. | n sonme enbodi ments, the
qualities of the soft decision outputs of the equalizers are used as the

metrics_ that are coppared. Th qual i zer _out put havin ft i.Ssi ons
with the highest qualit§org ?@ES?%@&HE§’tﬁgOO§Fpu reopgtﬁgergégFgggk One of
i ndi cators QBcbggiH%gEhh?étQEnbbear&OE&e@@%b&i @RS the tleeeciieel isabhalSeft

deci si ons Ebunt (USDC) which is described in commonly assi gned co-pendi ng
U.S. appl bodt Rorenaratle/ 56an0s3 paVadisatien. 1302rPdd6dhérehpeagutput

i ncorporated b eferen in.i ntir . e n | 1 ; met hod of
deternininﬁgtﬁécéu5§F§§%§F EﬁggégﬁéﬁﬁzgpthgQBdu?§U?§%cg egé%g#ployed.
However, tBeakfDe e@nrhegumer @, eaqupltiabitdoal iat Bpgdtiede tandSEOnsinst ent t han

other nmethods, e.qg., the trainin uence hased R i i
10 Legacy r%ceivers, or eq%aﬁ%%atQOn qs app Eede%g %%ﬂﬁQQ %%% SNR

legacy receivers, but DARP-I and MSRD are not implemented
together. More generally, the particular combination of
receivers for which equalization is performed is
implementation specific. The best equalization output

15 according to some metric is selected.

In some embodiments, more than one of the receiver
processing functions are executed, and a respective
equalization output produced. The best receiver processing
function is then selected. 1In this case, the best result is

20 always achieved, at least from the perspective of the metric

used.

In some embodiments, the qualities of the soft
decision outputs of the equalizers are used as the metrics
that are compared. The egqualizer output having soft

25 decisions with the highest quality is selected as the output
of the receiver. One of indicators of the quality of the
soft decisions is the Unreliable Soft decisions Count (USDC)
which is described in commonly assigned co-pending U.S.
application no. 11/564,953 filed on Nov. 30, 2006 hereby

30 incorporated by reference in its entirety. More generally,

any method of determining the quality of the equalizer



estimation. In sone enbodi nents, this approach can be 5 enabled or disabled
as a function of whether or not the additional conputational |oad of
executing two or nore receiver processing functions is acceptable. In sone
enbodi nents, one or nore of the receiver processing functions is

el imnated using one of the nethods 10 described previously. The equali zer
out puts of the renmaining receiver processing functions are conpared. In

one speci f iy t8XPlen ﬁorée_ek,@@ag@@c.ei YRfwe el ivvpratecth f tRireper f orm ng
the gain inbalance analysis and or the correlation analysis. Wen this is
the case, chepgdaltiioned % toRhcthiacegud icoadisitgidl $hsrodided Byethesis egacy
and DARP receiver praocessing function Qgﬁ%r s t etter
quality reSu s F&b?&&%“ﬁﬁggﬁﬁ%%§¥“§%§€1 f%gg§gnp e?ggﬁéﬁﬁ?ﬁﬁp has not

been di sableed ims@daey. pPreCessicN@niddietdrarsredHis papaldaelh 200 Wet h t he
MSRD, and the best output is selected based on uality. In

lizati
anot her Sspésifiledepamplieabdfd & forfersitidie % é@%uﬁ%rz%gggg functi ons
may be el | 1akad sl Ml o ABEasSIde G ANl ARPIAaGTdesc | bed

above. In on ~specific exanple, the DARP receiver or the MSRD receiver
out put may reeecdliviem metoest safitgr fperdtdrariang & reeqemdedslsing  gain anal ysi's.
There is no need to examne the quality of an equalized signal produced by

an elimnated receiv processing function._ 30 1t js t%ﬁat :
general, the trapsni?#bfogﬁég A _%ﬁﬁ%fﬁ(éhﬁa%ﬁMﬁ%gﬁﬁJ%uﬁi r%ggﬁﬁﬁgk
processi ng griddedsdmd Functidie NG igTplneimetet il ddernecef wite dddimder,
that is not to say that.recelverqprocessing function sehgction has no
10 described previously. he equalizer outputs of the
remaining receiver processing functions are compared. In
one specific example, the MSRD receiver may be eliminated
after performing the gain imbalance analysis and or the
correlation analysis. When this is the case, the qualities
15 of the equalized signals produced by the legacy and DARP
receiver processing functions may be compared, and the

better quality result selected.

In another specific example, assuming MSRD has not
been disabled, legacy processing is performed in parallel
20 with the MSRD, and the best output is selected based on

equalization quality.

In another specific example, one or more of the
receiver processing functions may be eliminated using the
processing gain analysis approach described above. 1In one

25 specific example, the DARP receiver or the MSRD feceiver
output may be eliminated after performing the processing
gain analysis. There is no need to examine the quality of
an equalized signal produced by an eliminated receiver

processing function.

30 It is noted that, in general, the transmitter does

not need to be aware of what receiver processing function is



ef fect upon network operation. Typically, receivers feedback information
to the network to allow selection of 5 transmt paranmeters such as transmt
power, channel coding and nodul ation format anmong others. An exanpl e of
such feedback information is downlink channel quality. The nethods

descri bed herein can result in an inpreved-effective downlink channel
quality that, when fed back to the network, 10 can allow the network to

transmit %Eﬂn@e%g%m@g\ﬁ%a 1%”%41@ r Rt f | Cickiveahanmele Gedineg ard
nodul ation formts™ al whi ch may inpact network capacity for the

better. A specithiat a;uelceulvtert paro ciesedingso farned ign  serl ad orgiidvde Néhbodi nent s

w |l now be r| bed w ef erenc 1 t ennas 300, 302
are shown 185% |0H§I°Iny |tr%'f’“7é)rrconﬁ)eragcd‘ %6 a%ﬁa%%a% rE% cr(;%prel ation

detector 30@4dphke antrernas 1300302 har ereddwa K tmctammi Isyeladummrﬁwect ed

with a combiner 310 through a switch 306. The switch 306 is contyolled to
be openSor tERHSEE ta®ax PG TRESCSUGH & SN DHPsHFRted Og&?nf“r‘?el Eroé{?éw power

and correlg gj] dg]qta%%gglr f%%g“a%s R L ek Y. cg{ht rBlan@Atd F0Gugarryi ng

control sig he conbi ni ng perforned by the conbiner 310 is
controlled faed@abmuuf@mmftlmsulst siowlodlltédldsyletlhequﬁlartm p&her and
correl ation d tector 304 as, 25 indicated ontrol path 31d e%ecq:t Ut of

the combi nBEEPES §e8GHHEE e §46 Boi ™ fﬂ acyl I §Cei VEr processing

function (Bwhﬁl& MG nBARPHua IRy bt TReUtRIM 1ofck he leganedfr3l2 is
connected throu g switch 316 to an equal izer 320. The output of DARP 30 I

recei vé0 320 & n e @ StAICE g e Os WA TS T8 Yid-TarF e BHfissl IPRYE B2 ANAER% ches
316 and 31%10?%V%f%q%'1en%p%a%@%l JRBe shit AR &A% fanctdon of

resulting -
which may impact network capacity for the better.

A specific circuit that incorporates all of the

above embodiments will now be described with reference to

15 Figure 1. Two antennas 300,302 are shown functionally
interconnected to a branch power and correlation detector
304. The antennas 300,302 are also functionally
interconnected with a combiner 310 through a switch 306.
The switch 306 is controlled to be copen or closed as a

20 function of results produced by the branch power and
correlation detector 300 as indicated by control path 307
carrying control signal sl-1. The combining performed by
the combiner 310 is controlled as a function of results
produced by the branch power and correlation detector 304 as

25 indicated by contrel path 311.

An output of the combiner 310 is connected to both
a legacy receiver processing function (Rxp} 312 and DARP-I
Rxp 314. The output of the legacy Rxp 312 is connected
through switch 316 to an equalizer 320. The output of DARP-
30 I receiver 314 is connected through switch 318 to an
equalizer 322. Switches 316 and 318 have their open and

closed states controlled as a function of resulting



processing gain of the DARP-1 Rxp 314 as indicated by control path 315
carrying control signals s2-1L and s2-1D. Equalizers 320, 322 have
respective outputs connected to a nmultiplexer (MJX) 324. Also showmn is a b5
control path 321 carrying control signal s3-1L between equalizer 320 and
the multipl exer 324, and a control path 1823 carrying control signal s3-1D
bet ween equal i zer 322 and the nultiplexer 324. The output of the

mul ti pl exep,3245k3ngCHRRBCHE tAe BARPRAURO 3MUl Lispliexacad4d bWl tipl exer
324 10 operates to paSs the output of a selected one of the equalizers
320, 322 oncbotirhé pakhi pléxerr3¥AngTkON&mCenFdg 306, 362 1dr éng $¢-1D-
functionally connected to MSRD Rxp 326, and to respective | egacy Rxp

328, 330 through swit e it i l].e a function
of results produced %gyutéﬁgz%}gng%‘ﬁ'ﬁg\%g %%2[3 Srcef)\s%%té:lrtgtv:eo% tué%t or 304 as

i ndi cat ed byneertead tpathmdQ®ipdesey NYUEONG2d. sirdmal sdlow2y iBhe MSRD Rxp

326 has an output connected thrqugh switch 334 tq a ual i,.zer 338. The
two | eg&cy CRRESOI282880 3Kdv £3r&Y) iCPE &H@nfa @gﬁﬁgbg’éﬁd—'“ﬁ?q nputs of a

combi ner 332.,,The combioNGhL 4 RHRAUEAT 131 QdPul2 4t hatnd & caE1eghAdH ough
switch 336 to another equalizer 340. "Switches 334 and 336 have their_ open
and cl osed 32Batces ryomgr oloingd cds sd dhadc tsilord Dofoatiegir eebsdlilvgr gad ard t he
MSRD Rxp 3 as _i.ndi cat ed cont.r al h.3 C j s r ignal s
s2- 2M and gg‘ezﬂ“.‘llﬁﬁé’;ﬁx?& ?%38, ?E(? t?gl\alt urtes%geg%evgr{%ﬁlg%te%o%rﬁec Sgd to a
mul ti pl exechMd¥teddds Ansanpheowtd swa tigdrided Jat.h 3IBQ toigrirepiery Xt r ol
signal s3-2M between equalizer 338 and the nul tipl exer % and a control
pat h 38034 pPexai@isn§oc BFStolthe GhaPud3 off et s A 8% and the

mul tipl exer, 343, ;Ihe aylRuh 0l R MHld iRl18§S1 34% 134,

The antennas 300,302 are also functionally
connected to MSRD Rxp 326, and to respective legacy Rxp
328,330 through switch 308. The switch 308 is controlled as

15 a function of results produced by the branch power and
correlation detector 304 as indicated by control path 309
carrying control signal sl-2. The MSRD Rxp 326 has an
output connected through switch 334 to an equalizer 338.

The two legacy Rxps 328,330 have respective outputs

20 connected to inputs of a combiner 332. The combiner
produces an output that is connected through switch 336 to
another equalizer 340. Switches 334 and 336 have their open
and closed states controlled as a function of the processing
gain of the MSRD Rxp 326 as indicated by control path 335

25 carrying control signals s2-2M and s2-2L.

Equalizers 338,340 have respective outputs
connected to a multiplexer (MUX) 342. Also shown is a
control path 339 carrying control signal s3-2M between
equalizer 338 and the multiplexer 342, and a control path
30 341 carrying control signal s3-2L between equalizer 340 and

the multiplexer 342. The output of the multiplexer 342 is



- 11 connected as an input to multiplexer 344. Miltiplexer 342 operates
to pass the output of a selected one of the equalizers 338,340 on to the
mul ti pl exer 344. Miltipl exer 344 operates to pass the output of one 5 of
the multiplexers 324,344 on to a main output 345. Control path 346 carrying
control signal sl1-3 fromthe branch powdr -and correl ation detector 304 is
used to control which nmultiplexer output is passed on. In particular, if

swi tch 306cbsinekesgdaandnswhpeh 8083 tapaexet-hem at.he voutppl eke rof342
mul tiplexer 324 is selected by multiplexer 344. If swtch 306 is open and

swi tch 308cpsretesedic phea the output odf amsedliesitederngs2fi §bgel ect ed by

mul tipl exer. 344. Wth feren b.gu b anppl,e of a typica

| egacy RXpeggﬁsﬁgngdgﬁgfé#?o%%4%% Eggl%@é§18§%§%§1gaﬁétched filter 404
perfornmed as a function of channel estimation 402. Mre generally, a | egacy
recei ver processi ngMulndpilexew 344 ppleaddeat tloegstssa timet omegufti lotferoneand
channel _esti mati on, _not necess§rilé connect ed exact | a%& ?9 wn. 20 An

exanpl e’of CEh&PBARPLELBLEEELS] g 4ir S 48hGhin ton 2 Bgy &Y3. cific

i npl ement aticR b3 Pashr RREd Cal rys AFTRRINY 1R3Sisd /@G 1C @ 1PSNdirdeh WYhd
application no. 11/420,254 filéd on May 25, 2006 hereby incorporated by
ref erence bmanichs pemeirr eng. ctiirs Liamniony e tgsrtoratiodn iF1mses [tewse iy o2s

SRl orwzen Mihehla Ee BeBubuns pybede LY T s AN hatne

estimation mul t1-"chan téring
general |l y, san+3Al Gopr agesdiorgd huac tswdit,chof30shiich cpeDARRHenr dde \oertput
processing function_is a_specific_exanple, can be _used. .30 Itl%hould be

appar eAf t Rat MELiphExggedit s selected by multiplexer 344.
switch 306 is open and switch 308 is closed, then the output

of multiplexer 342 is selected by multiplexer 344.

With reference to Figure 2, an example of a
typical legacy Rxp consists derotation 400 followed by a
15 matched filter 404 performed as a function of channel
estimation 402. More generally, a legacy receiver
processing function will include at least a matched filter
and channel estimation, not necessarily connected exactly as

shown.

20 An example of the DARP-I processing is shown in
Figure 3. A specific implementation is described in
commonly assigned co-pending U.S. application no. 11/420,254
filed on May 25, 2006 hereby incorporated by reference in
its entirety. This involves derotation 410 followed by

25 space-time 2D filtering 412 as a function of joint filter
and channel estimation 416, followed by multi-channel
matched filtering 414. More generally, an SAIC processing
function, of which a DARP-I receiver processing function is

a specific example, can be used.

30 It should be apparent that for the specific

examples of Figures 2 and 3, the derotation function 400,410



exanpl es of Figures 2 and 3, the derotation function 400,410 - 12 could be
i npl emented once in a systemincluding both | egacy and DARP-I receiver
processing functions. An exanple of the MSRD Rxp is shown in Figure 4.

This involves de-rotation 420 followed by space-tine 2D 5 filtering 422 as
a function of joint filter and channel- 1esti mati on 426, followed by

mul ti - channel natched filtering 424. The parallel lines in Figure 4

(out put Ofcéﬁ Ber 2h 1eﬁ@ﬁt88noﬁééahheb gy@%émlmnEuqdlag(gutauuegac910)
~indicate t|p e signal paths frommultiple antennas as opposed to a 10
singl e si gantl pARB-Ir oaraisengbeocantenng. tNbcéigeferal |y, the conponents
may not necessarily be connected exactly as shown. In operation, digitized
baseband signals fromthe ant enna Og r n).a n
respectively. The §5p8m3F9§§ 8%d%ﬁ eﬁgggreggt%%nggé%&eéﬂ ?ggﬁ%%ohbranches
are cal cul ahed hnvbmeebraacbopam@bnamdocabaebaeuobydepacEamia@42Das P=1
YIx1(n)l2, P2= x2 (n)12 (1) N"=0 N.o 1 N1 - %ézgﬁ A 0(2) )
PPZ 20 Ghefélberang P22ape ?héuEsﬁéPne§€|ﬁﬁﬂPGnélaFthé erg&land R12
Is the COV&SF%@F@EDEShbﬁatEeﬂlggbwegg hﬂ@tQL%ﬁ%B%%l Maitshehe inwaben %
sanpl es aval e 1’n a blrs Tp (assuming P1 < P2, and Tp is a
predet er m ned. thmbehpbdpllehelsmﬁschn3ﬁﬁgmset&rd@@t@ﬁt(§ﬁ-120) versus

the non-parallel lines in Fig. 3 (output of 410) indicate

multiple signal paths from multiple antennas as opposed to a
10 single signal path from a single antenna. More generally,

the components may not necessarily be connected exactly as

shown.

In operation, digitized baseband signals from the
two antennas 300,302 are x;{(n) and x;(n) respectively. The
15 power of and the correlation between the two branches are

calculated in the branch power and correlation detector 304

as:

LS, B=tY nmp (1)

=— n)yl” , = x,(n

Nn:O XI 2 Nn:() :

1 & .

NZx,(n)xz(n)
R, = = (2)

RP,

20 where P, and P, are the power estimations of the branches and
Ry, is the correlation estimation between the branches. N is

the number of samples available in a burst.

If P,/P; < Ty, (assuming P, £ P, and T is a
predetermined threshold), the switch 306 is turned on (sl-1
25 = 1) and the switch 308 is turned off (s1-2 = 0). This is
the case where the two antennas are deeply imbalanced and

the MSRD processing is considered not necessary. The



25 = 1) and the switch 308 is turned off (sl-2 = 0). This is the case where
the two antennas are deeply inbal anced and the MSRD processing is

consi dered not necessary. The - 13 conbiner 310 in this case picks the
stronger signal for further processing. If Rl2 > Ti, where Tr is a
predeterm ned threshold, the two antenri® paths are highly correl ated and
the MSRD 5 processing will not bring any gain. The positions of the

switches apgmbhecsangoasnt hoSe A skheipREereOMatnget eag@alalfewe. In this
case, the conbiner 310 perforns a sinple summation of the two branches

assum ng t hertherbraeckésiage coherent and the initial phase difference is
corrected. The 10 signal-to-noise-ratio (SNR) will be inproved by 3dB after

the combining. 'n theccase ofpan BEa mdykated. shopaln ALY ArosAERAY
recei ver processing WI| %e ca‘r’rl e& out tc 316 Is turned on
(s2-1L = 1xhendwswahtkndhs pashsuared hdigh 15 ezl ted)andTdd e@aﬁy Rxp' s
output is fed to the e alizer 320 which gener S the soft d ions for
the next BEOCRSHLEGe¥d; g“f’f—EE%r&élcgo@inﬁg,g % t case of

a GVBK- nodulatedesi gral th@otsfamfeh%s lregRey ﬁxmﬁel omd: td&ﬁlp'%&%‘dn Repe314

will be operational. 20 If the processing gain of the DARP-1 (the gain of
" the out put aBNRegvednt ﬁémSnp@tseSNRh@f qorrr@wﬂl%p@)rﬁogrr@elao\ﬁwple

predeternlned threshol u f 4%?%94 R 44 zﬂfd by
turning of £ FHE "G tch %W% t‘f%%trlc&e % 19 daey B Ot?t put Wi
t hr ough theoel@ltélnltz%mdamdlet Qr]I:LhtG.aZ.5 ghiarsad dmf_tﬁaaﬁenda her wicxeredimtch e
swtch 316 and switch 318 be turned on (s2-1 &di égﬁ? ftéﬁ and t he
respechpveSlRf‘ﬁloGtoptﬁ‘Pésﬁl‘lqatB@ i i i"@&lbﬁeeq‘ﬁ%]ﬁof ¥

the combining.

In the case of an 8PSK-modulated signal, only a
legacy receiver processing will be carried out. The switch
316 is turned on (s82-1L = 1) and switch 318 i1s turned off
15 (s2-1D = 0). The legacy Rxp’s output is fed to the
equalizer 320 which generates the soft decisions for the

next block processing (FEC decoding, etc.) (not shown).

In the case of a GMSK-modulated signal, both the

legacy Rxp 312 and the DARP-I Rxp 314 will be operational.

20 If the processing gain of the DARP-I (the gain of the output
SNR over the input SNR of the DARP-I Rxp) is below a
predetermined threshold, the output of the DARP-I Rxp 314 is
discarded by turning off the switch 318 (s2-1D = 0) and the
legacy Rxp output will go through the equalizer and to the

25 final output. Otherwise, both the switch 316 and switch 318
will be turned on (s2-1L = 1, s2-1D = 1) and the respective
Rxp outputs will be equalized by equalizers 320,322. Only
one of the outputs from the equalizers 320,322 will be
selected by comparing the quality of the soft decisions

30 generated by the equalizers. The one with the higher
quality (for example the one with the lower USDC as



one of the outputs fromthe equalizers 320,322 will be selected by
conparing the quality of the soft decisions 30 generated by the equalizers.
The one with the higher quality (for exanple the one with the | ower USDC
as - 14 described previously) is selected as the final output 345. The
control signals s3-1L and s3-1D shown 4 mn4he figure represent the quality
of the outputs generated by the equalizers 320, 322 respectively. 5

Sim | ar Seb%%ﬁcir%e|dog;ir%;ﬁi%u@!1% i ded faredthel MBRRhd gGeIaleoureeessisng t hat
occurs when switch 308 is closed and switch 306 is open. The two separate
| egacy Rxp&he328n330lprsigesd s eSpddt iane! $igrid! showemirhdhenwd 18énnas

300, 302. The outputs_of the.t.wo | , QR ned in
conbi ner 3§fpr\(ﬁﬁ§ﬁ1ttﬁ esﬂﬂa&é‘ltr}( P&g%ﬁ%@%&é&%ﬁ%%& ow a

predet er m ReghatifRsRoI30,t IR s widsgle33Grelfyar | egacy Rxp is on (s2-2L = 1)
and the switch 334 for MSRD Rxp 326 is off (s2-2M = 0) and the output of

the combiner 332 only is fed to equalizer, 340. O herw se both sw es 15
334, 3365are turned ofididathETRTTHCTOAIHE NERD T for tfr]'éedVMS{;R(H|

equal i zer 338, i3/ QU PhLORINSs 3321 Sadh tIequaldzereB40. The
quality of the soft "decisions produced by equalizers 338,340 is eval uated

anfl t hF onang tswitudt 386 dumldpen . s Thee tiaemaiate i @9gsasdetPodnly the 20
mul ti pl exer, 342, ai n the USDC can be .used ] ey t i ich
&@%S%G a%&%ﬁ?ﬁﬁwﬁﬁﬁ?%;-%ﬁ? %; é&érf%&gtheiﬁdgiéﬁgbﬂﬂbym

case contr Wil on ure 1 represent the USDC

val ues for sgte 390ft mRCIRItPIR Pioft hthd iweduedd 2erfx< 388 B30 rmtie above
description, there are many 25 references taq sel ecting a receiver . This

can nmedd semkdriasy ighe P ingeril2 out Rttt S HrIbdds
Rxp 326 is below a predetermined threshold, the switch 336

for legacy Rxp is on (s2-2L = 1) and the switch 334 for MSRD
Rxp 326 is off (s2-2M = 0) and the output of the combiner
332 only is fed to equalizer 340. Otherwise both switches

15 334,336 are turned on and the output of the MSRD Rxp 326 is
fed to equalizer 338, and the output of combiner 332 is fed
to equalizer 340. The quality of the soft decisions
produced by equalizers 338,340 is evaluated and the one with
better quality is the final selection passed only the

20 multiplexer 342. Again the USDC can be used in the
evaluation in which case control signals s3-2M and s3-2L
shown in Figure 1 represent the USDC values for the soft

decisions of the two equalizers 338,340.

In the above description, there are many

25 references to selecting a receiver Rxp. This can mean
selecting one of several outputs that are all produced by
respective receiver processing functions operating in
parallel or in sequence. An example of this 1s performing
selection based on the equalization metric - a respective

30 metric is produced for at least two receiver processing
functions both of which are executed, and a single output is

selected. This can also mean selecting one or more of



respective receiver processing functions operating in parallel or in
sequence. An exanple of this is performng selection based on the
equal i zation nmetric - a respective 30 netric is produced for at |east two
recei ver processing functions both of which are executed, and a single
output is selected. This can al so neanh I&el-ecting one or nore of - 15
several receiver processing functions to produce one or nore outputs, and

that the reg@giRing reeeeiviel HREaESNRY fulndRGlonens Are ddiwabled de Relre
operate. An exanple of this is the disablenent of the MSRD processing

function oputpats,basids thett hdec emeliatingn receg&iar iHASASHTEI No output s
ever produced for that receiver proc i f tionf t l.eGtd on
%unctlons arehglgﬁﬁhedge eggﬁogﬂ§¥ﬁ¥yé. 'An(gﬁéﬁﬂie d%?t%ﬁ%

peri od. |In~any éevent, t a ‘particu recei ver
processi ng ikureki i sAkdRmehitaloft e MIBRIUprafcddrding engiotdrorprooc &dsi ng
function is kept for 10 further processin nptmﬁthstanding whet her, ot her

receiveP PAEEEs SfnGhPURCI G T8 GiFerdt IMPER el NHRUETHE Sel ect ed.
The overal lev%ré:?gﬁ%ﬁu%feds%lo%ctﬂh%&_ GRG0 dBY iR i @RDSaB @hawhi ch

may invol ve el ecting 15 particul ar receiver processing functions. A
de- sel ect edeleetaione peprioces silmg afynetvieort /i $he ifdineel ek faadrhdseiafy aa
candi dat e tor%tod ce the final aqutput.. lnéi?ﬂﬁjﬁﬂ??ﬂ%ﬁﬁ?%ﬁi Qﬂlre is a
process of PEETHONAE orf SHTdredy PESTCA T 1 AR Guss "5 Uit & e- sel ect
one or nor @uikeRRl VT thla@Cessidig 30 Jrotddans; Antttien ioneeapt mare ot her
technigues are used to select froman qg{eceiver processi ng

' y remainin
functi éfs. fPaithexampiose @b raieh PEenHRY CBIF eI I Vet EdorCan  be
used 1o Perfarmsa ;g %%Jn%gtﬁlgg%e%gree: L@eg;eé\@%%cpri%%%%ﬂglelf,uwﬂ bt W th ot her

approaches "being used to n
selected.

The overall process of selecting can involve

multiple steps some of which may involve de-selecting

15 particular receiver processing functions. A de-selected
receiver processing function is eliminated from being a
candidate to produce the final cutput. In some embodiments,
there is a process of elimination whereby certain techniques
are used to de-select one or more receiver processing

20 functions, and then one or more other techniques are used to
select from any remaining receilver processing functions.
For example, the branch power and correlation detector can
be used to perform a de-selection of the MSRD processing
function, with other approaches being used to choose between

25 legacy and DARP-I.

In another example of de-selection, the processing
gain in the DARP-I or MSRD receiver processing function can
be used to effectively de-select that path. In that case,
for the particular example of Figure 1, there will only be

30 one remaining path that gets selected by process of

elimination.



25 |l egacy and DARP-1. In another exanple of de-selection, the processing
gain in the DARP-I or MSRD receiver processing function can be used to
effectively de-select that path. In that case, for the particul ar exanple
of Figure 1, there will only be 30 one remaining path that gets sel ected by
process of elimnation. - 16 Specifi-c l&anpl es of receiver processing
functions have been descri bed above. Mdre generally, the techniques

descri bed herein canspecappki edahpiany ofegeiceerepr peessisadngl doakicabas Each
receiver processing function is operable to 5 produce a si%nal f.or
equal i zat i BaveTheespeaepfrébesanpPds -of Moreggrasraliya itheol-FERERaHRE|

estimation I 0 1.0 r Qi fil.t ne Lisaati;on) and
mat ched fPéggfﬁhaa(ﬂéggﬁhcgﬁbeﬁgigﬁgﬁ&%P Eﬁl%ﬁyiﬁgﬁ%g?%, gn ? gxangles of
Fi gure 3 afmdnétibakudeEspaceetiedwe2Dpirickcearsiing. 1@ chione ishepegedileetto

processing functions are _described._ags being f processi.ng certain desired
types oP BFGAYFE, & pipBatoipg @ﬁH@#&F@G&OPhat%hgi§@e§H§h re%aWPgFFeP nce

CO”PO“entSF%g%réksg,g?HaEE%o@%%S%Bhnnéheegt&hgkﬁ%men%% GRMRORSRNE 1Winkhi
desired PSK or GWBK signal 15 may include other PSK conponents and/or GVBK
conponent sor Thést fédseverngr cbassiedg eiSihidEitdnd ) déser Mséghiesc| ude: the

MSRD r ecei ver _processing.function.capahl e _o I Q i t nor e
ant enna siéﬁ&FgrﬁﬁgtﬁgFel oﬁﬁpfggtlgp gﬁd%gﬁRéNE%E%ghp3ﬁ2ﬁ¥§{ nor e
general | y, egapokshere F2guireca werd pr deedsideg shumet-itdne: capahllecofing.
processing two or nore antenna signals that are conposed of 8PSK or GWBK
conponents may be provided; no

nore generally still, one Qr. | gpggffeceiver
process$fng functionswééﬁﬁngeoFe§%6€€§éi gegesrg tunction
described as being for processing certain desired types of
signals, it is to be understood that noise and/or
interference components are also usually present. The
interference components within desired PSK or GMSK signal

15 may include other PSK components and/or GMSK components.

These receiver processing functions described include:

the MSRD receiver processing function capable of
processing two or more antenna signals that are comprise
8PSK and/or GMSK components; more generally, one or more
20 receiver processing functions capable of processing two or
more antenna signals that are composed of 8PSK or GMSK
| components may be provided; more generally still, one or
more receiver processing functions capable of processing at

least two signals are provided;

25 the legacy receiver processing function capable of
processing one PSK signal or one GMSK signal; more
generally one or more receiver processing functions capable
of processing one PSK or one GMSK signal may be provided;
more generally still, one or more receiver processing

30 functions capable of processing a single signal are

provided; the single signal may be from a single antenna,



| east two signals are provided; 25 the | egacy receiver processing function
capabl e of processing one PSK signal or one GWSK signal; nore generally
one or nore receiver processing functions capable of processing one PSK or

one GWBK signal may be provided; nore generally still, one or nore
recei ver processing 30 functions capabl é7f- processing a single signal are
provi ded; the single signal may be froma single antenna, - 17 or be

produced b}zsrC%bg%agcgul biyPem®Ahe M reil NS, ah®ennexaipha1ky gelection
or adding; the DARP-1 receiver processing function capable of processing

one GVBK segagblenbyesgéaetalny oropelddndiore 5 recei ver processing
functions may be provided that are capable of processing one GVBK signal;

t he single signal ”@Xeb%Aﬁ@Q&‘%eﬁkﬁg%% AR MR dreduced By o

> . £
conbining multiple antenna signals, for “exanple by selection Or adglng;
10 the conpirpatissingf ohegatigKr edeinadr; poaeegenegalflynciinensrt etreeach

process_a respective 8PSK or K signal, and a conbj ner for conbining
| egacy Pecéﬁﬁ@ﬁveﬁr8€8§§?ﬁdn95%5PF6ﬁo Hﬁﬁéggn@ﬁﬂﬁﬁﬁqgoﬁpggtP&@Iy al | ow

for processiagief cRULLbBLEs8REKP EMBIK Tigmahs. IhelhRanEithedgndascribed
have been shown in the context of specific nethods of selecting between
these spewili ber éceinver spngdes eNEgNN@ncOroRs, PVRCECGEN EYaldopbining s to be

under st ood_t hat. _the rticular _receiver. pr i f i.ons j.ncluded is
inplenentapﬁg%l?%gcFB?g%h%hﬁggﬁgé%zo%ﬁﬁb%ﬁ%%%égr%%'gﬁgggﬁh%%%é¥nor all of
t he specif eldi@eei ver processing functions referred to above. Furthernore,

the techniques described nay be applied to different
10 the combination of legacy receiver processing
functions that each process a respective 8PSK or GMSK
signal, and a combiner for combining legacy receiver
processing function outputs and that collectively allow for

processing of multiple 8PSK or GMSK signals.

15 The methods described have been shown in the
context of specific methods of selecting between these
specific receiver processing functions. More generally, it
is to be understood that the particular receiver processing
functions included is implementation specific. This may

20 include zero, one or more, or all of the specific receiver
processing functions referred to above. Furthermore, the
techniques described may be applied to different
permutations of the described receiver processing functions

than those specifically disclosed.

25 In the illustrated examples, the receiver
processing functions are implemented as hardware. However,
more generally, the receiver processing functions may be
implemented as hardware, firmware, software, or any
appropriate combination thereof. Moreover, it is to be

30 understood that the components described herein may be



pernutati ons of the described receiver processing functions than those
specifically disclosed. 25 In the illustrated exanples, the receiver
processing functions are inplenented as hardware. However, nore generally,
the receiver processing functions nay be inplenented as hardware,
firmvare, software, or any appropriat-e Igorbi nation thereof. Mreover, it
is to be 30 understood that the conponents described herein may be - 18

i npl enent edas chandwar as hiartare, Fafdnane, @orfdMhredPRIORMyat e

conbination thereof. In the illustrated exanples the selection is
performed sPppobyistepcombinatdonotdeggduts controlling 5 various
switches, and no centralized control. In another enbodi nent, a control

function, inplenenteqni@hga&qW%% Al e S twane. it Prvided fhats t akes sone

or all of the decisidn Vvariables (antenna gains, correlations, processing
gai ns, equpealrifzaidean sqeal byl esepand ifdr tiaxiipatse outputse crakinegd ldng 10 or
makes, the decision gn the receiver processing functian el ection. Mbile
Devi ce Phe VR&ELEMPePWait oGy &H&P@sé%%%%e??af LGl et ST a

nobi | e devieg®odRalehl i RO WA Fugwts o, ikDIShRAMEdS it Hatkdicagam of
an exanpl e nobil e device 100. The nobile device 100 is not shown with

conponent s sgféeialtiec  itso piriew ideckeithert diaksyi tsaiesdrosdd Iedr dihe glssvigion

however, it __is.to _be _understood that, t r iver cireujt. nmpy
ol rent ed P B e ey Jea 00 Ct STyt £ S S0 ¢ ha
t he nobi | ecd@wilaeat@@n sushawl o)t RinderartSipdgisies det aHes rfakirexaml e
pur poses only. A processing device (a_m croprocessor 12%} IS ,

10 or makes, the decision on the receiver processing function

selection.

Mobile Device

The receiver circuit disclosed herein may be
implemented in a mobile device. Referring now to Figure 5,
15 shown is a block diagram of an example mobile device 100.
The mobile devicé 100 is not shown with components specific
to the receiver circuit disclosed herein above; however, it
is to be understood that the receiver circuit may be
implemented in the mobile device 100. It is also to be
20 understood that the mobile device 100 is shown with very

specific details for example purposes only.

A processing device (a microprocessor 128) is
shown schematically as coupled between a keyboard 114 and a
display 126. The microprocessor 128 controls operation of
25 the display 126, as well as overall operation of the mobile
device 100, in response to actuation of keys on the keyboard

114 by a user.

The mobile device 100 has a housing that may be
elongated vertically, or may take on other sizes and shapes

30 (including clamshell housing structures). The keyboard 114



shown schematically as coupl ed between a keyboard 114 and a display 126.
The m croprocessor 128 controls operation of 25 the display 126, as well as
overall operation of the nobile device 100, in response to actuation of
keys on the keyboard 114 by a user. The nobile device 100 has a housing
that may be elongated vertically, or-map take on other sizes and shapes

30 (including clanshell housing structures). The keyboard 114 - 19 nmay

include a pode; el fGLT QNnkaY, s8f cothsh ﬂ@?g“’@&ep@hersﬁéﬁrﬂlﬁé@ef ek swi t ching
between text entry and tel ephony entry. In addition to the m croprocessor

128, ot herspatware5fof shétabbhbebdévees te8tacatskorfidséRémRIPEEl |y. These
i nclude: a conmuni cati ons subsystem 170; a short-range conmunications
subsyst em $85 Yt he keyboard 114 and the display 126, along with ot her

i nput/ out put devices including a set of LEDS 104, a set of auxiliary 1/0O
devi ces 106, a 10 serhahdpettiohO8op ahepedkevpidbteasdralliBer ophemepat®s as
wel | as nenory devices includinﬁga flash nenor 116.angéa Raﬁgpnl Access

Menory PRARF tls: makdleafPBiiscotREr 246y FeevEus e 3128 - THESHEhI | e

devi ce 100.; ve_a : 0 speVeL tchihe 7aGt bvanek-eneahgof the
nobi | e dev%ggxfggf %hggﬁggﬁﬁéa%ééggvfce goeis in sgne eﬁbodingﬁts a

t wo- way radbomfinégaenoys EREpyetrmuAlEat the devbeerkdatildgandi ¢&eand dat a
comuni catigQn capabilities. In.additiaon, .the i deyvi 1 i
enbodinentQlﬁBiaghgbéapﬁgPPQtVl? 8% nﬁgngm%%t %tosﬁgﬁ%ﬁgnggfgﬁdég t ens

via the | ngecpet or20EGBenati, ng syst of sekiivase yexdoudedikest 96, a
m croprocessor 128 is in sonme enbodinents stored.,in a persistent stare,
such a30t heetiiashpeEioA$8116, ShERkedy lgd and a microphone 112; as well

as memory devices including a flash memory 116 and a Random
Access Memory (RAM) 118; and various other device subsystems
120. The mobile device 100 may héve a battery 121 to power
the active elements of the mobile device 100. The mobile

15 device 100 is in some embodiments a two-way radio frequency
(RF) communication device having voice and data
communication capabilities. 1In addition, the mobile device
100 in some embodiments has the capability to communicate

with other computer systems via the Internet.

20 Operating system software executed by the
microprocessor 128 is in some embodiments stored in a
persistent store, such as the flash memory 116, but may be
stored in other types of memory devices, such as a read only
memory (ROM) or similar storage element. In addition,

25 system software, specific device applications, or parts
thereof, may be temporarily loaded into a volatile store,
such as the RAM 118. Communication signals received by the

mobile device 100 may also be stored to the RAM 118.

The microprocessor 128, in addition to its
30 operating system functions, enables execution of software

applications on the mobile device 100. A predetermined set



stored in other types of nenory devices, such as a read only nenory (ROV
or simlar storage element. In addition, 25 systemsoftware, specific
device applications, or parts thereof, may be tenporarily |oaded into a
vol atile store, such as the RAM 118. Communi cation signals received by the
nobi | e device 100 may al so be stored t-0 Zthe- RAM 118. The m croprocessor

128, in addition to its 30 operating system functions, enabl es execution of

software gppki¢at/iaers 2ep1tkatrehis endevieatked. bAsgredetdre ned set - 20
of software applications that control basic device operations, such as a
Voi ce conmmupecations., nﬁ@@heaESQAV@ﬁéeaCqmmﬂﬁkﬁﬁﬁﬁﬁﬁﬁ%ﬁFF%ﬁ§ fodd @B,

ry be i nstalled Qn, e TR 6 eon HAD ) B, TRAULAGL e kAU L] on

a 5 person ormati on franag apgl i cdtion e 130C may al so be
installed gabiihe aekile dewv mﬂ@@ dwnuf@cima:lwf adumaeidmi@npl M application

is in some enbodi nents capable of or an|z an agin t.a h
as e- mai | PeEsrssdar ndeERed 1 o eeaesy oLF g Q % %H“ﬁ&§kﬁ%§’|teﬁgc

The PIM apglla'[yc%ltl' QN pleS 1%'5%%1'1%(15%'%9 t@{@%kﬁﬁ@ Sdev(iaﬁaah.'@ Qfursenrdi ng and
receiving data itens via a wmreless network 110. In some enbodi nents, the

dat ahi t ens rmgwma‘gaﬁﬂtubye t h‘@ePlPlWh;amploazatm@rar@ s‘léarﬁ%le}“hq'ﬁwsed
synchroni ze updat ed vi a _t he reless W t vice 15
user's corF@§ﬁ%ﬁ§ i 85953%Féﬁ§'§Wbr319ﬁ9 00|a eﬁkgm Srhl‘ﬂgiség%conputer
system Aspaghl,, c%(i@n'fdactn%lve‘iﬁfst Waic M s,  dgdaisttmedres ,asarath otaede
sof tware nodul e 130N, na instal |l ed durjing manufacture. One or nore of

the nod@l estersoA T36B, @pfé@r@a&fl%ewr |3 gL o FRGHTIRR 5
configured f%aﬂl@'o%”%%dl%gf epldnes Ofvihe dRGLI M&Ins RFACes Stk fdnet i ons

descri bed n above

network 110. In some embodiments, the data items managed by
the PIM application are seamlessly integrated, synchronized
and updated via the wireless network 110 with the device

15 user's corresponding data items stored or associated with a
host computer system. As well, additional software modules,
illustrated as another software module 130N, may be
installed during manufacture. One or more of the modules
130A,130B,130C, 130N of the flash memory 116 can be

20 configured for implementing features of the receiver

processing functions described herein above.

Communication functions, including data and veoice
communications, are performed through the communication
subsystem 170, and possibly through the short-range

25 communications subsystem 120. The communication subsystem
170 includes a receiver 150, a transmitter 152 and one or
more antennas, illustrated as a receive antenna 154 and.a
transmit antenna 156. In addition, the communication
subsystem 170 also includes a processing module, such as a

30 digital signal processor (DSP) 158, and local oscillators
(LOs) 160. The communication subsystem 170 having the
transmitter 152 and the receiver 150 can be implemented to

include components for the receiver circuit described herein



Communi cation functions, including data and voice conmunications, are
performed through the comuni cati on subsystem 170, and possi bly through

t he short-range 25 conmuni cati ons subsystem 120. The comuni cati on
subsystem 170 includes a receiver 150, a transmtter 152 and one or nore
antennas, illustrated as a receive antemgia 154 and a transmt antenna 156.
In addition, the comrunication subsystem 170 al so includes a processing

modul e, Su%%o?r% & Hledbgikale i3l gaal il 466 SR 1A 2t58n @7 thecal

oscillators 0. "The conmmuni cati on subsystem 170 having the
transmtt ecohb@nandtibe sebsinseer1 30 0cdr sepansearenped e i ncl ude

conmponents for the receiver circuit described r.ei_n . va.. The
speci fic dESTEHAGE D SRENOES it SF 4 e t%go%%ﬁﬁgatd;egﬁjcseug@sgesm 170 is

dependent YpeRNWRY tCOHIHGRAL.I OFJICianip lid) et ledneiminkitierdevi ce 100 is
intended to operate. For exanple, the communication 5 subsystem 170 of the
mobi | e Gevisesyetemay THe ofedingn@®hid-e slfaiidie WG mavhdavslsitidncd i aTaCT”

or Ceneral Backet, Badh0 cr3eRilae LEPRT), Iphid-e dald LauHLaldOmantyor ks
and al so signed to operate wth any of a variety of voice conmuni cation
net wor ks, sualvias Ade®sgechdiibid elaRzorenbirSeratice (MNP ksTiang BIMESsi on

Mul tiple Access (TDVA), Code Division tipl e Access. CDMA, _ Personal
Conmuni cat 968 InS&F o OREPESE A bANYs eam“faorrleﬁyt?bicife YSHifuni cat i ons

(GSM, et C.oohhsli daHies e daldand e Gas Nelvrdksd Mile separate and
integrated, may also be utilized with the 15 nobil e device 100. Network

access lifay Seari cgep@ittiSig dpere theritsisem dful eemfi Mt s onl 'R em CE

XA & ISP ST AN h LA TAY nedvsen B R e are

Service (PCS), Global System for Mobile Communications
(GSM), etc. Other types of data and voice networks, both
separate and integrated, may also be utilized with the

i5 meobile device 100.

Network access may vary depending upon the type of
communication system. For example, in the Mobitex™ and
DataTAC™ networks, mobile devices are registered on the
network using a unique Personal Tdentification Number (PIN)

20 associated with each device. In GPRS networks, however,
network access is typically associated with a subscriber or
user of a device. A GPRS device therefore typically has a
subscriber identity module, commonly referred to as a
Subscriber Identity Module (SIM) card, in order to operate

25 on a GPRS network.

When network registration or activation procedures
have been completed, the mobile device 100 may send and
receive communication signals over the communication network
110. Signals received from the communication network 110 by

30 the receive antenna 154 are routed to the receiver 150,
which provides for signal amplification, frequency down

conversion, filtering, channel selection, etc., and may also
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device. In GPRS networks, however, network access is typically
with a subscriber or wuser of a device. A GPRS device therefore
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In addition to processing communication signals,
the DSP 158 provides for control of the receiver 150 and the
transmitter 152. For example, gains applied to communication
signals in the receiver 150 and the transmitter.152 may be
adaptively controlled through automatic gain control

algorithms implemented in the DSP 158.

In a data communication mode, a received signal,
such as a text message or web page download, is processed by
the communication subsystem 170 and is input to the
microprocessor 128. The received signal is then further
processed by the microprocessor 128 for an output to the
display 126, or alternatively to some other auxiliary I/0
devices 106. A device user may also compose data items,
such as e-mail messages, using the keyboard 114 and/or some
other auxiliary I/0 device 106, such as a touchpad, a rocker
switch, a thumb-wheel, or some other type of input device.
The composed data items may then be transmitted over the
communication network 110 via the communication subsystem

170.

In a voice communication mode, overall operation

of the device is substantially similar to the data

c



In a data communi cati on node, a received signal, such as a text nessage or
web page downl oad, is processed by the conmunication subsystem 170 and is
input to the 20 m croprocessor 128. The received signal is then further
processed by the mcroprocessor 128 for an output to the display 126, or
alternatively to sone other auxiliary-l/2Q -devices 106. A device user may
al so conpose data itenms, such as e-mail nessages, using the keyboard 114

and/ or some,2h.Rt RSt i 8HXhbHal Y ekbOodevhae 1QBeiseahsagnalkodghpadrpacr ocker
switch, a thunb-wheel, or sonme other type of input device. The conposed

data itenstomy theakbe Llansehtt edgoads fhe tEomslidiS6aCNoRTReORDEK2EED Vi a
the communj cati on _subsyste 17 30 Ln.a_vol C i.gat i node, over al
operation bgfatﬂécﬁggﬁ§8eigh30bg gﬁgngﬁges%ﬁﬁﬁgr%gggpﬁg%dggg - 23
communi cat kgpsdemsexeaph bbak Kecekveadssiagralrecareiogt pubsystea, spegker
111, and signals for transm ssion are generated, by i m crophone 112.

Al t er nabi velogi be drPagARBLRAOONs GBSy BPbAde SE¥H C5s W Woi & ﬁg@&&d@nr

recordi ng %ﬁgzgg%ggkggﬁ%ggm%gigégg Laphenented qn the Jobidkeudeage oh00. I'n

addi tion, so be utilized in voice comunication
nmode, for ewdepl éort exdimppleay tohdiisgdaty theofidenddltlyi vf apsetyinghe
duration of a voicg cgll, or ot her voi.ce cal.l 2&1%&%%11%%82£PE536- 10 The
short - r angB2EbMMUMPEaLHGAS 18IS seC1Gs Cardnl & C5MRTni"Cation bt ween t he
mobi | e devig§51R8 aRdosrRbiRebnRr oxi mate systens or devices, which need not
necessarily be simlar devices. For exanple, the short- range

communi cati ons subsystem nmay include an infrared 15 d%yice anq_%§sociated
circui £8 and conponefits§, shpri-range communications subsystem 10 |

enables communication between the mobile device 100 and
other proximate systems or devices, which need not
necessarily be similar devices. For example, the short-
range communications subsystem may include an infrared

15 device and associated circuits and components, or a
Bluetooth™ communication module to provide for communication

with similarly-enabled systems and devices.

Numerous modifications and variations of the
present invention are possible in light of the above
20 teachings. It is therefore to be understood that within the
scope of the appended claims, the invention may be practiced

otherwise than as specifically described herein.



Bl uet oot h' L" conmmuni cation nodul e to provide for conmunication wth
simlarly-enabl ed systens and devi ces. Nunerous nodifications and

variations of the present invention are possible in light of the above 20
teachings. It is therefore to be understood that within the scope of the

appended cl ai ns, the invention may be practiced otherw se than as

specifically described herein. - 24 -, LILAIMS: 1. A receiver conprising:

two antennas; a plurality of receiver processing functions conprising
| east one receiver processing function for processing a single signal
at | east congTMecei ver processing function for processing at |east two
signal s; —and~at | east one of: a) a branch power detector operable to
determ ne a power of each signal received by each antenna and conpare
power of jeach psigpali Wit Bk pei poMer of each other signal to determne

a
a

a

measure of inbalance in the powers of the signals; and b) a correl ation
det ect or oper ghle t,@cgkg:m ne a correlation between signals received on
the two antennas; wherein the receiver is operable to select a receiver

pr ocessi ng { uncon.y | aki:ngo kol 0o AC5AURLs Bind GASIciaRRO! - | the Measure of

i mbal ance in t powers~o

e signals when conpared to a threshold and

t
nd

t he

t he correlaariomsinigeat dempar edet veaciveeshiotersAngrfancgéenyéerof claim 1

e e aint®h bing?BOLBhE1  0nd L e e SR YR REO0ESS NG
processing function for processing at least two signals;

and
at least one of:

a) a branch power detector operable to determine a
power of each signal received by each antenna and compare
the power of each signal with the power of each other
signal to determine a measure of imbalance in the powers of

the signals; and

b) a correlation detector operable to determine a

correlation between signals received on the two antennas;

wherein the receiver is operable to select a receiver

processing function by taking into account at least one of:

the measure of imbalance in the powers cf the signals
when compared to a threshold and the correlation when

compared to a threshold.

2. The receiver of claim 1 wherein the receiver is
operable to select the receiver processing functions by de-
selecting at least one of the receiver processing functions

when the imbalance is above a threshold.

3. The receiver of claim 1 wherein the receiver is

operable to select the receiver processing functions by de-



selecting at | east one of the receiver processing functions when the

i nbal ance i s above a threshold. 3. The receiver of claim1l wherein the
receiver is operable to select the receiver processing functions by de -
25 selecting at | east one of the receiver processing functions when the
correlation is above a threshold. 4. The receiver of claim1 wherein the
receiver is operable to select the_ rgceiver processing functions by de-
selecting at | east one of the receiver processing functions when the

i mbal ance is above a threshold and by de-selecting at |east one of the
recei ver qyeeessigngtf usettosse WhENtidere €orrer atricer siss ngb@vacaibhseshol d.
5. The receiver of claiml1l wherein the receiver. |js further operable to
sel ect t i aeddiovEPTERABESSNNGS f ¥ARYE o LAl ecting at | east one
recei ver processing function as_a function of nodul ati on type. 6. The
recei ver of clTiemrECRERE AL FhelRetetRRrein Thf t1R6°05&r a6l e to sel ect the

recei ver processi ng Lungtiopnby sebesii ngrhataeeny fiumst ;and pyeaend

recei ver processing functions of said plurality of receiver processing
functi onsedectihgneti drast apdubht tlod regpevdy Prades@iingg fuRetippst

receiver processing, fynction ,waen, . the ap é%AQﬂuf¥§Pck§s%1B§§aP§”d
sel ecting He s&cond-recerver processi ng function when the nodulation type
is GWBK. at THEetr ecei w€r the ckaenvdr whesed ssindef ureddioner whenf atheher

operable to select the _receive rocessing function by de-selecting a
recei ver SPr& §PﬁglFuﬁ%?VSnaoﬁhg%f%°§$UraIity of receiver

5. The receiver of claim 1 wherein the receiver is
further operable to select the receiver processing function
by de-selecting at least one receiver processing function

as a function of modulation type.
6. The receiver of claim 1 wherein:

the receiver is further operable to select the
receiver processing function by selecting between first and
second receiver processing functions of said plurality of

receiver processing functions as a function of modulation
type by:
selecting the first receiver processing function when

the modulation type is 8-PSK; and

selecting the second receiver processing function when

the modulation type is GMSK.
7. The receiver of claim 1 wherein:

the receiver is further operable to select the
receiver processing function by de-selecting a receiver
processing function of said plurality of receiver
processing functions as a function of processing gain for

the receiver processing function.

8. The receiver of claim 7 wherein:



processing functions as a function of processing gain for the receiver
processing function. 8. The receiver of claim7 wherein: - 26 the receiver
is further operable to select the receiver processing function by
de-selecting a receiver processing function of said plurality of receiver
processing functions as a function of processing gain for the receiver
processing function by: determ ning ggrocessing gain for one of a first
and second receiver processing functions of said plurality of processing
functions; and de-selecting the one of the first and second receiver
processi ng funeki @aseifet hes dederis netbquraddes siongedach tBe bel ow a
threshold. 9. The receiver of claim1 further, operable to select the

recei ver I5C6&€Ei RGOFEAELPINTBRCC 1R fOF ASTESIE&ETVEr 2pF5E8SEFhg usi ng at

| east two, Qfceskhfql @6REYEHn PEOCESSH el friNGHd RS, rieeefioeri Nng a respective
equal i zation on an output of each of the at |east two receiver processing
functi onrosesgivduéenatierpeet | & el Wiftlal Iz &f SFOFEES1aAdI8eRef R ning a

quality Q%%rEgcgggega@poggggiﬁgegﬂl { Pty sel ecting the receiver
c

processing function according ~to the quality nmetrics. 10. The receiver of

claim9 wherei qual i L C. J abl f L$i Count
(80 . 11 THE Felafvls {PEFartry T Fthier Sperdre fo colect the

recei ver spicotes siengifancpironebyingefforimiong reecsiaier rproeéssivngfusi ng at

| east two of . .
processing functions; and

de-selecting the one of the first and second receiver
processing functions if the determined processing gain is

below a threshoeld.

9. The receiver of c¢laim 1 further operable to select the

receiver processing function by:

performing receiver processing using at least two of

the receiver processing functions;

performing a respective equalization on an output of
cach of the at least two receiver processing functions to

produce a respective equalized output; and

determining a quality metric for each equalized

output;

selecting the receiver processing function according

to the quality metrics.

10. The receiver of claim 9 wherein the quality metric is

Unreliable Soft decisions Count (USDC).

11. The receiver of claim 7 further operable to select the

receiver processing function by:

performing receiver processing using at least two of

the receiver processing functions;



t he receiver processing functions; - 27 performng a respective
equal i zati on on an output of each of the at |east two receiver processing
functions to produce a respective equalized output; and determning a
quality netric for each equalized output; selecting the selected receiver
processing function according to the quality metrics. 12. The receiver of
claim1l wherein the plurality of recgjver processing functions conprise: a
recei ver processing function for processing one BPSK signal or one GvBK
signal; a receiver processing function for processing one GVSK si gnal
usi ng singl e grt-enraingt er fespacei cansgld aidaiorant aat ouepst ofie recei ver

processing function for_processing two GVSK signals or two 8PSK signals.
13. The F&&E Wér tHF étalRrfed WHRr ??ﬁlY?ﬁaR%ﬂﬁ§gﬁﬁngpﬁééé§§PH5 FBnction for

processi R hRe 8PSKspaRBle08q0NE: AP SiNal HRNpPrises a | egacy receiver
processing function; the receiver processing function for processing one

GVBK si gnal ugin@ rsliRghg angﬁamﬁty ket f £ ence Galicelduatiiiorg conprises a
DARP-1 receiver processing function; and the at | east one receiver for
processi mytfurtdti on for processing two GVBK signals or two 8PSK signal s
conprises an NMSRD receiver processing function. 14. The receiver of claim
13 wherei n t heedecitéast tbaeset ecesderepr b HIRFFIFIET EHNESEOPr ocessi ng

t wo GNBKaégéygyﬁ% QL twa gg§ﬁi§§gﬁg£§iéyyther conprises two or nore - 28

12. The receiver of claim 1 wherein the plurality of

recelver processing functions comprise:

a receiver processing function for processing one 8PSK

signal or one GMSK signal;

a receiver processing function for processing one GMSK

signal using single antenna interference cancellation; and

at least one receiver processing function for

processing two GMSK signals or two BPSK signals.
13. The receiver of claim 12 wherein:

the receiver processing function for processing one
8PSK signal or one GMSK signal comprises a legacy receiver

processing function;

the receiver processing function for processing one
GMSK signal using single antenna interference cancellation

comprises a DARP-I receiver processing function; and

the at least one receiver for processing function for
processing two GMSK signals or two 8PSK signals comprises

an MSRD receiver processing function.

14. The receiver of claim 13 wherein the at least one
receiver processing function for processing two GMSK

signals or two 8PSK signals further comprises two or more



| egacy receiver processing functions for processing the two GVBK signals
or two 8PSK signals and a conbiner for conbining outputs of the two | egacy
recei ver processing functions. 15. A nobile device conprising the receiver
of claiml1l. 16. A nethod conprising: receiving a respective signal on each
of two antennas; determ ning a power of each signal and conparing the
power of each signal with the power_.ofgeach other signal to deternine a
measure of inbalance in the powers of the signals; determning a
correlation between the signals; selecting a receiver processing function

of a pl ureyadyy rekeieeei pebc@wm@smgcﬁmlm pQ@rﬂjél’slsilnl@gtab Least one
recei ver processing function for processing a | e signal and at | east
one recei prieeedsi R FUACEFOR S%%ﬁaﬁﬁd%5§§1ﬁ§’ NEgadPrt wo signal s by

t aki ng '@dalb%%téntoutahtgea@ tRBecRb | 1ddecyeasidie,of gridkalsaneg in the
powers of the signals when conpared to a threshold and the correlation

when coﬁbamédom@ a threshol d; and produci ng an out put using the sel ected
receiver processing function. 17. The nethod of claim 16 wherein selecting
the receidber Pprobddsi Agvianceroprisitherheomprdises: ofelcdeting-t he recei ver
processing function by de- selecting at | east one receiver processing
function l&s a2 fneirbbidononbrasdoyati on type. - 29 18. The nethod of claim

16 wherein selecting the receiver processing function further conprises:
receiving a respective signal on each of two antennas;

determining a power of each signal and comparing the
power of each signal with the power of each other signal to
determine & measure of imbalance in the powers of the

signals;
determining a correlation between the signals;

selecting a receiver processing function of a
plurality of receiver processing functions comprising at
least one receiver processing function for processing a
single signal and at least one receiver processing function
for processing at least two signals by taking into account

at least one of:

the measure of imbalance in the powers of the signals
when compared to a threshold and the correlation when

compared to a threshold; and

producing an output using the selected receiver

processing function.

17. The method of claim 16 wherein selecting the receiver

processing function further comprises:

selecting the receiver processing function by de-
selecting at least one receiver processing function as a

function of modulation type.



executing one of the plurality of receiver processing functions and
determ ning a processing gain achieved by the receiver processing
function; selecting the receiver processing function by de- selecting a
recei ver processing function of said plurality of receiver processing
functions as a function of processing gain for that receiver processing
function. 19. The nethod of claim 16 mherein selecting the receiver
processing function further conprises: performng receiver processing using
at least two of the receiver processing functions; performng a respective
equal i zatigan ameame@bbpubfoflasachs ofhdéhei mtsdleadti ngwtheeceiceérepr ocessi ng
functions to produce a respective equalized output; and determning a

qual ity mE¥GS3Ed 5&BﬁtéaﬁagFEEﬁeroEﬁTRﬁ%Sﬁﬁﬂ ecting the selected receiver
processing function according to the qyalit metri.cs. 20. The,nmethod of

ol ai m 19 wher GHFHSLERTPRENGL A duab 1151 Tt 1 RESTriSe S TAGEEF I Ai ng an

Unr el i abl & 2@filondeghdl B8 e r@Hhg (S dce Zdind Jlt-hedrGerfeul siyNgher eCei Vi ng
a respective signal on each of a plurality of antennas; selecting a

recei ver [RGeessi pyorgacinenterehi @i plurality of receiver processing
functions conprising at - 30 |east one receiver processing function for
processing a ssilegitensi §hal rageiaer| rEete vHE T daviatdrompycéssi ng functi on
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of reéeiver processing functions as a function of

processing gain for that receiver processing function.

19. The method of claim 16 wherein selecting the receiver

processing function further comprises:

performing recelver processing using at least two of

the receiver processing functions;

performing a respective equalization on an ocutput of
each of the at least two receiver processing functions to

produce a respective equalized output; and

determining a quality metric for each egualized

output;

selecting the selected receiver processing function

according to the guality metrics.

20. The method of claim 19 wherein determining a quality
metric comprises determining an Unreliable Soft decisions

Count (USDC).
21. A method comprising:

receiving a respective signal on each of a plurality

of antennas;

selecting a receiver processing function from a

plurality of receiver processing functions comprising at



a) correlation and gain inbal ance between antennas; b) the processing gain
resulting fromone or nore of the receiver processing functions; c¢) the
equal i zation quality of equalized outputs of at |east two receiver
processi ng functions.
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least one receiver processing function for processing a
single signal and at least one receiver processing function
for processing at least two signals as a function of any

one or a combination of:
a) correlation and gain imbalance between antennas;

b) the processing gain resulting from one or more of

the receiver processing functions;

c) the equalization quality of equalized outputs of at
least two receiver processing functions.



