WD. 98/ 13944 PCT/ US97/ 17056
HOMODYNE CELLULAR BASE STATI ON PCTRUSHAGEEEROUND

OF THE IR§EN?F%“ Technical Field of the Invention 5 The
present i nvention relates to cellular radi o base stations, and nore
partlcularly to a cellular radio base station utilizing honodyne
conversion of received cellular band, si gnals to conpl ex baseband

si gnal s. 10 Description of Relate&'Art Presently

exi sting cellular radio base station require a great deal of
expensi ve hardware for receivin% both the control channel and the
traffic channels utilized HOMODZNE CHLLYIAR BAGENHWAREGHns technol ogy.
The control 15 channel carries signals controlling the cellular voice
signal s passing between the cellular radio base stations and nobile
.units. The tragﬂngBQENPepg CHEr yNVEY T/ e transm ssi on data between
base stations and nQEbhglggl_glgld_gf_IﬂgLngggﬂﬁkkpant equi pnent cost

associ at ed W th % convent | onal receivers used cel | Iar radi o
base . > stations B?eBFF§e?ﬁc+%%%%p%?ﬁe{ﬁﬁﬁgﬁquRMQﬁ%}q nLFAE Hrbase
cel lul ar technstagyons, bané smbati parhdeulgxdiygnid iscartllljular rad@sase

har dware requir ' qﬁgg ggst g ene t bot h
the cellular s gg?géﬁpggg}ggggyan %%%%%%ﬁéPg °§y%§§é#%?8c% iLH%U

servi ces. bandSgVIRNRYsOFoTEEMP¢ENPa@¢band signalkhe present invention
di scl oses a nethod and apparatus for providing a honmodyne cel |l ul ar
base station 30 t hat recelves the control channel and each of the
traffic 10 channg : gilgnal using a honodyne

receiver in CO“JUHCkaQeWtub ae&h@@&%gﬁh%ﬂﬂﬁhﬂkﬁcew#aio base'ﬂﬁtéﬁﬁﬁh
station includes apn antenna fo& CEIVIH% % I%ylar nd signals and
an aSSOCI at ed r?%é{'eaﬁdgr‘eat ea ensive araware or re e1v1ng

both the control channel and the traffic channels utilized
by cellular communications technology. The control
15 channel carries signals controlling the cellular voice
signals passing between the cellular radio base stations
and mobile units. The traffic channels carry the voice
transmission data between base stations and mobile units.
The significant eguipment cost associated with
20 conventional receivers used in cellular radio Dbase
stations greatly increase the costs involved to users of
cellular technology. A base station having significantly
less hardware requirements and equipment costs will
greatly benefit both the cellular service providers and
25 customers paying for cellular services.

SUMMARY OF THE INVENTION
The present invention discloses a method and
apparatus for providing a homodyne cellular base station
30 that receives the control channel and each of the traffic
channels of a cellular band signal using a homodyne
receiver in conjunction with a single channel receiver.
The base station includes an antenna for receiving
cellular band signals and an associated filter and
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Yg{98/13944 tfier for processing received cellular band s»gnals@ﬁ .
Coupl ed to tﬂﬂﬂantenna through a pair of buffers are a @FHV dt.|ona
si ngl e-channel receiver for receiving the ~control channel and a
honodyne receiver for receiving the 5 traffic channels. Cor
The honmpdyne receiver consists of a quadrature ~downconver e
for mxing the ceIIuIar band S|gnal W th a'2- | ocal OSCI||atO{ SI%E
to downconvert L Q out put signa e

legﬁ g %rrSIQ nel
|l at aFT 8% PrPregsdmgy r@&erlé@&)mﬁ-ltldatrh@aanhtsxgnaﬂrmn
L?ggtegiglofa OEOHP%EMaunﬂthéaanbendasmgﬁ@h h é”bé&ﬁﬂ§?'Sﬁf?EEngégfsets

it hi I de on]y mnthl
channel . A hi g pace FiPPar R YRl Srfcadver For conpeiwans wie t he

control channelCPPBﬁ?%h%haan§<ﬁﬁqﬂﬁ hdmbdyneStg&&hv@& kBe géadsaly i th GSi ng

er f the signal is then digitiz
gﬁmgﬁgrggﬂio dlggfgfiénahggﬁééﬁverter The digital signal is next processed

by a digital IREnaPOPeRREsoFeCEEMT artbrmist of dfhe at r hfa'd(i'ature
channel s are exdé@méﬁmbéfﬁé&tfﬁ&C%Q&ihée hé'ggfhufikngégafﬁégpégl étée?ect

filtering si ngl e channel receiver

only the controt® %ﬁ%ﬂﬁﬁﬁl tPﬁéS&SPP&IEP gavacenyert tHencellular highal
channel is f|ItmmednfﬂomQJUMEp@maklgﬁaﬁeSS@%éndéégi °S$ﬁlfsepﬁr5%gaal

ha nel and 25
recei ver.jgOnce doSe& nt&ol ¢
traffic channéﬁ?g are processgan e contrep| fhgrpebafvequancynoés

necessary. the GF#EFiﬁESCRnﬁTbmﬁnal1?ETEB§MEN€Sles allt%% ﬁ?ggéﬁt
lete unders&@u’tdirngcﬁé thegnetppdrany us
Fgcgntlon may b;' by refer%nce B qg%%l t S éiﬁeﬁ+%ﬂln the

De tion mhéﬁ”?ﬁFQnCPHHHEI %oﬁ&ﬂhﬂ@&$ﬂ1ﬂmkﬂerthemaoesnﬁﬁ?yoagoﬁfggtngs
wher ei h comporklidGrk I Bboekod BAARLAI USkr AtNg (e process

per f or megs by t@§9%3E08¥”§hee&&&éﬁétﬁﬁgEééﬁéﬁééﬁéégér The remainder of
the signal is then digitized using an analog to digital
converter. The digital signal is next processed by a
digital signal processor (DSP) and each of the traffic
channels are extracted from the digitized signal using
20 digital filtering.

The single channel receiver is configured to detect
only the control channel of the cellular band signal since
this channel is filtered from the signal processed by the
homodyne receiver. Once detected, the control channel and

25 the separated traffic channels are processed by the
cellular base station asg necessary.

BRIEF DESCRIPTION OF THE DRAWINGS
A more complete understanding of the method and
30 apparatus of the present invention may be had by reference
to the following Detailed Description when taken in
conjunction with the accompanying Drawings wherein:
FIGURE 1 is a block diagram illustrating the process
performed by the homodyne cellular base station on the
35 channels of a received cellular band signal;



35. channel s of a received cellular band signal; WO 98/ 13944
PCT/ US97/ - 3- GURE 2
is a blogézgﬁgaran1of t he honDdyne cel lul ar base staf?gﬁmgeﬂnfa
FI GURE il lustrates sectorized ant enna configuration. 5
DETAI LED DESCRIPTICN OF THE DRAW NGS Referring now to the
drawi ngs, and nore particularly to FIGURE 1, there is illustrated the
process perforned by the honDdyne ceMul ar base station on the

vy S S bl g

.pair of receivesase Csteatniomheam@cel vers perforns a honodyne
conversion on the c éﬁé? bapd s co ; ste e
signal to a conplexq% aseban 1 igfaé%g?ge%he ﬁonn§¥ﬁgg%5%%grsigﬁ%gpkghe
.cel lul ar basebmmmﬁiguratﬂgmal will be nore fully discussed in a nonent

Wi th res&?@fAf&E'%??TmN oF THE BR&weREB! €x baseband signal is
digitized at step 14 a digital to anal og converter and processed
at step 16 by R%F%ﬁ%ﬁﬁﬁﬂnoﬂuﬁﬁuﬁhe Frawésgsy . and TReredpgrtarulardifal

20 processortper i curs mhaanelrese.l@arﬂtmmﬁtéd\em@rw%&ess perfobaéaband
cel Tl ar band Sode hatebdte, tE1 Lafat PA0E  Seapion ofl RE ERARRELS of
recei ver tuned a(rakﬁuiar @andtepgmal Inlth@lbmnta(ﬁekﬂumanﬂband shgnal

CE||U|arIBandfﬁéyyﬂiﬁégég t stréki@rﬁ%gg?ﬁfgéég EEQ%J Zan&hﬁgﬁcéésed

illustrated a _ I agr al ase s I on enmentl ng
t he procdns alipscis st ngagivespectOne ¢f GLRE m.acah'eecel parfprms a

base station hag,mkaid emv%%l%r%ei Vheg &@iiw@f Ranh  signadi 9BAKS
froma plurality of 'nobile units ﬁnot shown) he 30 recelved S|gnals

are passed thr GRIFVEBandEpaAEER i et s:.gnalt &9 ef e W% §AEPSABENher

than the cell ulgilgr3@nd meli hemodyne wBhiessgonlsf The ¢élieled babkbhag
via an _a I|f|er 24 and .t hen assed througp a

SLorany 15° AMRienal wilt, BE nnRnao i cRiarustea dih Bl AL

respect to FIGURE 2.

The complex baseband signal is digitized at step 14
by a digital to analog converter and processed at step 16
by a digital signal processor, The digital signal

20 processor performs channel separation of the converted
baseband signal to extract each of the traffic channels
in the received cellular band signal. The second receiver
is a single channel receiver tuned to detect at step 18
the control channel in the cellular band signal.

25 Referring now to FIGURE 2, there is illustrated a
block diagram of a cellular base station implementing the
process discussed with respect to FIGURE 1. The cellular
base station has an antenna 20 for receiving cellular band
signals from a plurality of mobile units (not shown). The

30 received signals are passed through a band pass filter 22
to reject any signals other than the cellular band mobile
unit signals. The filtered cellular signals are amplified
via an amplifier 24 and then passed through a pair of
buffers 26 to a homodyne receiver 27 and a single channel

35  receiver 29. The buffers 26 limit the possibility of



35 receiver 29. The buffers 26 Iimt the possibility of WO
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-4- WOsHd¥Ine downconversion oscillator |eakage int erPFgfqﬁ%{m’“

with the reception of the single channel receiver 29. In a preferred
enbodi ment the buffers conprise high isolation buffer anplifiers
and/or ferrite isolators coupled to the 5 I nputs of the honodyne
receiver 27 and the single channel redei ver 29. A

quadr ature downconverter 28 (I, Q m xer) mxes the recei ved cel |l ul ar

band si gnal withomofiynal dgwprAnversiogepscildatey aledkage osatiarfesinm t o

downconvert the,iPh th&l g8akptifn 8f Eﬁgpkﬁﬁ 18a3eBaRd] krece@ved 3Rl In
The downconverter 28 and |ocal oscil ? 30 conpri se, the

honodyne recelv%rpﬁq.eq?ﬁﬁrﬁﬁﬁﬁﬂhﬂ?qﬁeééFvéPfﬁ?r§uF?%PElse hlghrkﬁﬁ%@ﬁéon

wel | - known pr obbertet &ﬁbﬁfﬁ@@ arm/tdie flerr@te isolatbpet cdugnalds tef thke
downconverter 28 as descr.i b 5,241,.702.to0

appl i cant,” whi ch"PREReP b@he *°4¥ﬂﬁnﬁﬁﬁ%hﬂ§6 25 F@FN?gﬁcg pgls Fhapnelnc

offset wwthin receitvBe R2.Q output signals are of a |arger magnitude than

th d I h h
fo? Iosmgrg(r:mm\;gkl(r:]ﬁ gHéeS|ré%Q of%%%@%§¥g e Eeﬂ?ulg ﬁéggEQ”Herﬁ the

present. recelvné pF@BI]-élﬁqaé’f bengf f ségaails si&hcore d@@@rldu r$g-9c1’3(§11
this invention SynaehlieRg E}‘ea| Q%@alosr%éiﬁié’fo§03©0 Hd'€downcon98PB the
frequency as the_frequency of the ntrol channel assigned to the

cell in tWe cel $4@BRIhakB. 2 THERIELX5 baseRangd p| & sifceStHBLont r o/The

fChannel is a f:asﬁni:bﬁqaenﬁy 28 an@hawil Bycﬁmai:dsg Bh)ﬁ d:@;ﬁph@lécidgdeatolr
requency equa o_the.contr. n uency, the_cqntrol. channe
mpe o ZAPBORYREBRer IR IDAL - | AU ES Toce) DETahandChAg S

t hus, the contrﬁromhannelweklthnonnlprbbéqmemﬂyImnanﬁéseﬁé in ither fer &

wi th by unwante 1 qﬁgg{ copye

Since all of thgug§hgf%2%%%anngﬁz are dis fééié?%?r 28, Q¥ B?ggg%bed in

traffic cdifannel UbSndRRg§ERtaWsy 5 @fﬁlDGOQH@ appllﬁl%ﬁfl‘(fhéﬁbnﬁél degieby
protected fromipterferaned By te&Ference herein. The DC offset within

the I, Q output signals are of a larger magnitude than the

received cellular signal components. Thus, the potential

for losing or masking a desired portion of the cellular
20 signal 1is present.

The problem of DC offsets is overcome according to
this invention by setting the local oscillator 30 to the
same frequency as the frequency of the control channel
assigned to the cell in the cellular band. This is

25 possible since the control channel is a fixed frequency
channel. By setting the local oscillator frequency equal
to the control channel frequency, the control channel maps
to zero frequency or D.C. in the complex I, Q baseband and
thus, the control channel is the only frequency channel

30 interfered with by unwanted DC offsets from the quadrature
conversion.

Since all of the traffic channels are displaced by
at least one traffic channel bandwidth away from DC, the
traffic channels are protected from interference by the

35 DC offset. The traffic channels are further protected by



35 DC offset. The traffic channels are further protected by WO
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- 5- WO P$/13944 i ng the signal fromthe quadrature downcohGEUSRY179%
through a high-pass filter 32 to renove unwanted DC of fsets and
control channel energy fromthe signal. H gh- pass filtering of the
signal also prevents a nonentary 5 non- power controlled nobile unit
from maki ng a random access on the ceéntrol channel and overl oadi ng

t he honodyne recei ver 27. The filtered I, Q outputs of the
homodyne recei viskltering Thensdomadi €remdthei AyadnasnarogovncanyRrSET 28

converter 34. 10hrodgg & gh;r%ﬁega%grmae%tb@n 1% 0¢ensed %v?arﬁi&itﬁb—
si gnal processor ital signal processor 36 perforns

channel separ at®hFehf ﬁﬂéi G%O@ttrgll SPARBRE.L{ BNeXEY ak¥Cddie signalof HAghyoi ce
channel s fromtﬂﬁsglﬂhlabrihgn@flﬁh@951gnal ﬁﬂﬁdﬁﬁrévéﬂﬁﬁ'ngomentary
functionalities encoded wth rlgﬁd(li igl tal, signal R‘@ cessor
The contrdl . chef?ﬁféTp?‘ge?eEé’Wé(T mabht G #nit Irom Rekingo dy| rEPF}&F‘e
channel recei vercd3sd wredHeo coherol channelramd cherhwldidy etisehoyodyneThe
control chann%e eaﬂp% traffic channels are then processed by the

At on

cel l ul ar base controller (not shown) to control
cel lul ar conmPheafibhersdt vee® thdhydse aff athenhamadymei kecaniver

In a GSM systemngy tfie e }@tlrtqlzeﬁhﬁg'i?xb QﬁCHHﬁégO@S dlgltai%'tzégge?l 9 on a
fixed frequency. Tra Ic signals occup tinme ots o
TDVA fraf perie dsd tigg 2§1gnaﬁelﬁréh%rﬁ§°¢ﬁﬁﬁ%ﬁ by ‘Hﬁ@ltgéﬁtalloﬁlsﬁéhnel

recei ver outpuUtprocessdf 36 &SNrrmésuq@ﬂt%lprﬁ@merﬁé@é@s&tiﬂstbsrea&ﬂgt of
the . digitall rwiheparat .trafflctcha nel s 9n ort b 8
(shown in phant Bt s lffeﬁe e n§§79na to ﬁﬁbﬁ@ﬂttf‘ﬁﬁ

sl ots of each tofaf tihe chamnel ¢anmebnsifrost 80e digitwbpedgsiagnabisingor

pr ocessi ng. Ilgzg@s,(céf kﬂqm@gg fur céaao%%a r&ﬁsﬁf% SRR ddewﬁ‘em“g he

When AMPS or are requency hopp|
is not IS pr@wﬂabr@mblweSWI@G% is requi red In an

al ternative enbodi mege Ofcdrfte-dIr €88AhnkAVEDL| Hbceived on a separate,

conventional single channel receiver 29 tuned to the

control channel frequency. The control channel and

traffic channels are then processed by the cellular base

20 station controller (not shown) to control cellular

communications between the base station and mobile unit.

In a GSM system, the control channel occupies cne

TDMA time slot on a fixed frequency. Traffic signals

occupy other time slots of the TDMA frame period, and may

25 be frequency-hopped. The control channel receiver output

in a GSM system is processed along with the output of the

digitally separated traffic channels by a signal sorter

38 (shown in phantom) which re-assembles the frequency-

hopped time slots of each traffic channel to reconstruct

30 de-hopped signals for processing. This is known as

“baseband frequency de-hopping”. When AMPS or IS854 (D-

AMPS) systems are utilized, frequency-hopping is not
present and no signal sorter 38 is required.

In an alternative embodiment of the present invention

35 involving a sectorized system having 120-degree sector



35. involving a sectorized system having 120-degree sector WO
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- 6- WO 93H3%M4nas within 3 cells (FIGURE 3), the hormody & TEERTAT056 -
frequency of the local oscillator of one sector is selected to be the

calling channel of another sector such as that the isolation between
different sector antennas 5 provi des additional isolation between the
honodyne and t he conventi onal receixer. Al ternately, the

| ocal oscillator frequency of a particul ar sector can be deliberately
chosen to be egntknnas witdia domaldls cHRENHERE oF) t rein¢i boondwnel cendg@¥ency

assigned 10  rio-ABQtPeroSeRHHY bkl aBsA¢laaeRE Dase SidtiQhess tikat
frequency will not be_ used in_that particular sector. Al t hough
an embodi nent ®fleFeedeihi® ¢ S5ddimsushannel gf pREtBRESER/CLRFVENCHoN

has been illusigat@dei RheNd solaticit WEHMYL Ngi PEaréigSsantogdesaitieheds n
the foregoing 15 . Detail.ed Description, 1t wll he ynderstood that the
i nvent i o% i s nBYOYifes ead"{‘i HORE eﬁ’ﬁg’giaﬁéﬂf" b?gﬂ??ﬁe&‘e B}Rmo yne ai“é{]ct%ﬂﬁabl e
of nunerous reeshesgeienas, revdiverati ons and substitutions w thout
departing from the APLLERSPLILN® cne 10kRYSILON AR Set eLOLLAA ST ned
particular sector can be deliberately chosen to be equal
to a control channel or traffic channel frequency assigned
10 to another sector or to an adjacent base station, as that
frequency will not be used in that particular sector.
Although an embodiment of the method and apparatus
of the present invention has been illustrated in the
accompanying Drawings and described in the foregoing
15 Detailed Description, it will be understood that the
invention is not limited to the embodiment disclosed, but
is capable of numerous rearrangements, modifications and
substitutions without departing from the spirit of the
invention as set forth and defined by the following

20 claims.



33- éel | ﬁl or band. SlbgrS]gJ SH“‘“Tml‘m'IHMHI lmhom)dyne convertreriifr:.;fsl;gl;fb\ggf'?: xigng

t he cetﬁﬁéggéggﬁd signal *to*a * conplex baseband signal, conpri sing:

a quadrature downconverter for m xing the cellular band S|gnal with a

| o¢al oscillator signal; and a local oscillator for
generating the local oscillator signal, whgrein the frequency of the
generated | ocal oscillator signal correspdfids to a control channe

frequency of t e d gnal such that all DC offsets in the

conpl ex basebaﬂﬁAg gh %Eé;gﬁg g%clated wi th the control channel frequency;
nmeans for digitizing.theAcospletarababendttsitgma comprising: means for
processing the dlgl&&ég ngpEEéFQ@iﬁgaﬁdc§ﬁ¥ﬁyaf(%and s1 arate traffic

channel s fromthe base Si gna gl'eé channel
recei ver for receuvmngna<ﬁﬂnrmﬂrﬁ¢xm¢mg wi thomedyme convenei®ulaf tehved

si gnal . ceflular [BEnBA88ARA! koM ObofiAleR badatizsld! stlg)%ﬁﬁns for

rece|V|ng furtfer rnel ant enna celVing the
cel lul ar band S|gnal“eans for digitizigpghihe FREPlEN hasehand &ismahyg

signals other than flhgnsekbyl ptobaBding theSddhakizadd complex baseband
signal to separate traffic channels from the baseband

signal; and '
10 a single channel receiver for receiving a control

channel within the cellular band signal.

2. The base station of Claim 1 wherein the means
for performing a homodyne conversion includes:
15 a quadrature downconverter for mixing the cellular
band signal with a local oscillator signal; and
a local oscillator for generating the local
oscillator signal, wherein the frequency of the generated
local oscillator signal corresponds to a control channel
20 frequency of the cellular band signal.

3. The base station of Claim 1 wherein the means
for receiving further includes:
an antenna for receiving the cellular band signal;
25 a band pass filter for rejecting signals other than
the cellular band signal, and
an amplifier for amplifying the received cellular

band signal.

30 4. The base station of Claim 3, further including
first and second buffers for coupling the means for
performing a homodyne conversion and the single channel
receiver to the antenna.
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8 an anplifier for aEihifying t he received ceIIuIar band

s nesmere, o UMMM ' v 2., ot e e

ns for perforn1ng yne
conversion and the singl'e ¢ Ehahnel receiver to the antenna. 4. The
base station of claim1, further including a high-pass filter for renoving
the control channel fromthe conpl ex baseband signal. 5. The base

station of claim11, further including signﬁr sorting neans for sequentially

selecting said separated raffic channel s cqrding to.a predeter
f r equency- hoppi ng sefuen % P& T attolc?réﬁ fﬁ{ﬁ 1‘ng t@?/eﬂob’b‘é u&?‘%@f ic

si gnal s. a MighApasd didrtenadicr heswosired i e coomprrsl nchannel from
an antenna for e i gnal ; a
mul ti-channel . h5%% f% %2%&%%%%H%gﬁﬁ¥§ﬁg?% t he antenna for

converting the received cellular band signal to a conplex baseband signal

t he honod h | yed
e honodyne receivey perfir | X%ﬁﬁl gnarhyeim el fné?&&#(&

cel lular band signal_to a conple such that a con
channel SiERienSPIEINgn BRRYST riRfie fOFUEREAF1 Y nseh@cswebaﬂ@ld

signal affecteddpsdAted trafPidsehsnnels accordlng td“ﬁ“ﬁ&é&ité&ﬁﬂﬁ@é'y
extracting traffic channﬁls fromthe baseband sig X

a single channdF SBERETERIEd BEILRBENt rfha ?B?E?ec§°VHﬂf%F%EWR}%I

channel . frequency-hopped traffic signals.
10
7. A cellular radio base station comprising:

a multiple-sector directiocnal antenna for
receiving cellular signals from a plurality of directions
and producing corresponding sector signals; and

15 a homodyne downconverter for mixing each sector
signal with a 1local oscillator frequency to produce a
downconverted quadrature baseband signal comprising I and
Q signals, the local oscillator frequency used for a first
sector being equal to the channel fregquency used in a

20 second sector.

8. The cellular radio base station of Claim 7
wherein the second sector is located within an adjacent

base station.

25
9. A cellular radio base station comprising:
an antenna for receiving a cellular band signal;
a multi-channel receiver coupled to the antenna for
digitally separating traffic channels from the received
30 cellular band signal; and
a single channel receiver coupled to the antenna for
receiving a control channel.
10. The base station of Claim 9 wherein the multi-
35 channel receiver includes:
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9 . 7. The base station of claim®6 wherein the honodyne receiver

further W drature domconvertepc-f-,gggm-mgmg t he
cel lul ar ban SI gnal “I mglll “lﬂml oscillator signal; and
a |local oscillator fo I ocal oscillator si gnal , Wherein a
frequency of the generated |ocal oscillator signal corresponds to a control
channel frequency of the cellular band sigpal. 8. The base station
of claim?7, further including a high-pass filter for renoving the control

channel frequency fr h Toe e
station of claim®6, “%E]rx{shgr%o?f% ng §‘:lgbrst ar?%r%ec%%%lc resrgo?oér} c%?n I ng
t he ‘honodyne rer@@qe\;érredanéetl&elérgnlaenéhaﬁmﬂ edeét vér t:empheXanbeﬁﬁhand

10. The base st3iyy@n ;of claim6, further including a signal sorter for
sequential |y sel&cting out puts of sajd nulti-channel receiver according to
-a predeterm ned fref§eRey EREPPEFYC SRR rfere |GPMRIES Dageprandsehgnpal; an

freqranYS BOpped t%aﬁﬁbﬁt?mfQigﬁ&loﬁroce581ng méﬂniﬁfdﬂﬂgéﬁh%ﬁﬁtﬂ§0@?§5|ng
a cellular ban nal , cant ai.ni,n an a contrpl channe
usi ng a hom)dyg? q/&l%}p rgzl%gzrtaffetc e%éa’mgf frequencies.

receiving a cellular band si gnal perform ng a honodyne

conversion of the ¢ IIuI b I S nd SI nal
ﬁ grfhe %e corr%lrﬁ Fase CI im lcd)rm,lee:;(elbr? [

such that all DC of fset St'gnal te thin
a frequency of folre pearftorgiinghandgimodyne conversmn Bt hades ng the v0| ce

channel s;d romthe C%mﬁﬂéé¥ééﬁm¥l&3wﬁ@§§@@?ger for mﬁ&g%@;tﬂgnkellular

band signal with a local oscillator signal; and

a local oscillator for generating the 1local
oscillator signal, wherein a frequency of the generated
local oscillator signal corresponds to a control channel

15 frequency of the cellular band signal.

12. The base station of Claim 10, further including
first and second buffers for coupling the means for
performing a homodyne conversion and the signal channel

20 receiver to the antenna.

13. The base station of Claim 11, further including
a high-pass filter for removing the control channel
frequency from the complex baseband signal
25
14. The base station of Claim 9, further including
a signal sorter for sequentially selecting outputs of said
multi-channel receiver according to a predetermined
frequency-hopping sequence in order to reassemble
30 frequency-hopped traffic information.

15. A method for processing a cellular band signal
using a homodyne receiver comprising the steps of:
receiving a cellular band signal;
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Eae e T REREA BN Shnney frm e received

band si
The met hO¥O8$ ¥4 m 11 Wwhefein thhesstep of preforming a hohﬁﬁ§ﬁg”5@ﬁ§ersion

further includes the steps of: selecting a |l ocal oscillat.or
signal having a frequency equivalent to the control channel
frequency to ensure all DC offsets are within the control channel
frequency; and m xi ng the-tdcal oscillator signal with the
cellular band signal to . generate the conpl ex baseband si gnal

13. The method of clpgricrming @ hepodoRugPRYEX ko taf tdre fqelltle\aiaﬁgbﬁné DC

of fset and contgQin£haggela f E8RPLER aWesd:ed s29RAheX Rasebandcsipnal pe
14. The method of” claim 11 _wheréeipn the step of_eXtractjing the voice

channel s furt h?LishY JeRELIMeWIERYR bhe control channelyigitizing the

conpl ex baseband si gwdra@ing the voice cHaghédl Ifrdm | bkl Nngohrereedpl ex
baseband si gnal to:f%P%;at tng . basgband signal into each of the
Voi ce chaﬁnels.comp e aseband signal; an

extracting the control channel from the received

cellular band signal.

16. The method of Claim 15 wherein the step of
10 preforming a homodyne conversion further includes the
steps of:
selecting a local oscillator signal having a
frequency equivalent to the control channel frequency; and
mixing the local oscillator signal with the cellular
15 band signal to generate the complex baseband signal.

17. The method of Claim 15, further including the
step of filtering the DC offset and control channel from
the converted complex baseband signal.

20
18. The method of Claim 15 wherein the step of
extracting the voice channels further includes the steps
of:
digitizing the complex baseband signal; and
25 digitally filtering the complex baseband signal to

separate the baseband signal into each of the voice
channels.
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