
,.3 s.....tio. or. mAP-hued AVM tyltelB

IB a CDMA I)'Item, tile most common forms of iDterfereDce iDcludel bIdqp'ound
noiIe, muItipath, IIId multiple ICCIII iftterfereace. However, for COMA iyItemI UIina tile
ISM hand, iDtafenDce .-y be clue to other CDMA .,.... or &om ctiIIimiIar modulation
formats, such u PM. AIIo there may exist adjacent channel interference fi'om other AVM
systems or other FCC part IS devices.

TDAP proceIIiDa ofDS-SS IiptIslllowl correlated lpeCtIaI enerJY to be utiJj~

evea when that comIatecl IpeCtral mqy is conupted by diuirilar interference. The
eneraY fi'om undesired IipaIs is discriminated because it is not spectral correlated with the
desired DS-SS signal.

The simulations arepr~ for partially overIayina AVM systems, in which one
system locates its main lobe over the sidelobe of a second system's spectrum. System
parameters used in the simulation are listed in Table 6.2.

Modulation types:

Maximum Data Rate:
Chip Rate:

Sample Rate:

Processing Gain:
Samples per chip
Code Repeat Rate:

Signature Sequence Lensth
Samples per data symbol

Training sequence length

Training time

FFr size

BPSIC and QPSK
31.2S kbitslsec (BPSK}, 62.S kbitslsec (QPSK}

2 MHz
4 MHz

64 (18 dB)

2

2 MHz

64

128

300

9.6ms

128

The proceIIiDa pin is dloIeft to be 8-64, i.e., there are 64 chips per ...s.. baud.
In order to maximiN the performance of the conventional DSISS demodulator, the 64
chip sequences employed ia the simulations have cbulcteristics similIr to 63 chip Gold
codes. The mnimum measured cross-comlation between any two codes is 22, the
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maximum autoeorreIatiOlllliclelobe of any .. code is 16. 'I1Jua, while the Jin&th 64
codes are not Gold cocIea in the strict .., they have cbaracteristics which are IimiJar to
lenath 63 Gold codes aenerated &om preferred and non-preferred pain of Ieneratins
polynomials. The maximum data me for BPSK is 31.25 kbitslsec or 62.S kbitllsec for
QPSK.

U.l AdJaceat dlaaael ......enace lCeIlariot

Given proper apectrIl Ibapina md equal pcJ\\W sip"s, the peek of the sidelobe
Jee'dftl into channel is It 1eIIt -25 dB down &om the peak olthe mainlobe in the primary
chInnel, cemered It 0 Hz. The power spectrum of both the primary and edjacem
dIannels is shown in Yagure 6.1.
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Power spectrum~primary"IMtilCel't chumeI

Fipre 6.2
StraDa a4jacent cJunmeI iDtafereDce lCrIIIIIio

RF propagation loss varies areat1Y from ODe user to another. Therefore the relative
power between the plimary and idjecent chaDnel can be 1arJe. Universel power controls
on all users for dift\nnt tyItems are not practical. Thus, u calculated earlier, the
maximum near-far power ditFerence could be u hip u 50 dB. n.efore, SO dB dynemic
l'UIe ofadjacent channel interference should be tIken in count. The power spectrum plot
ofprimary channel and adjlCellt channeJ for the worst scenario is shown in YlJUre 6.2. In
Ype 6.2, there is only one user in the current channel. It is ..... that there are 40
UI«I in the edjacent dtanneI, and the power ofthese users is SO dB stronger than the user
in the primary channel.
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FJIUfC 6.3 1IhowI of the power IpeCtrUm oCtile primary dIIMeI. It is
...&med that the cocIea UMd ill the ........ In total iDdepeIldent,
iDItead of coordiDIted. Bealu. of the exbemely hiP power of the adjacent tyItem, the
primary cbemeI ...... are ..eked by the iIIterf'ermce lipals U lIeeJl in Figure 6.3. The
Signal-to-interference ratio (SIR.) is -19.9 dB for this cue..

The 18 dB proewina pin of the DSISS sipal is clearly iDlu8icient to combat such
biah levels of interfennce. However, TDAP proceuina can effectively reject adjacent
dwmel interference. FII'R 6.4 is the power spectrum of output lipal after TDAP
processing. It can be IeeIl that TDAP processing the can remove nearly all the
lWTowband interference &-om the spectrum.
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For comparilon, both die COIIVIIItioaII IMtchId filtered .... and mAP proceaed
Iipal are preaenteel. Fpe 6.S Ihows the consteIIaticm cfiaIram after COIMlIItiODl1
matched filter proewina. FIpI'e 6.6 *"" the constellation cIi..-m for output IipI1
after TDAP procasina. The SNR. for matched filter procasiaa is 6.79 dB. For mAP
proceaed sisnaI, the SNll is 34.42 dB. Simulation results show that UIiDa mAP
processing can effectively increase the narrowband interference tolerance of CDMA
overlay systems.
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mAl proceslina ofDSlSS sipall aI10WI corr*ecI tpeCtlll enqy to be vtiliud,
even when the cormatecI spectral enqy is conupted by cIiJsi...l.r interts'eace, IIIch U

PM. In the ISM bIIld, the DSISS ..... wiD have not only UDdqo multiple access
interference but also narrowband interference from low-power Part 1S devices.
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Althouah the FCC requires theIe DII'I'01't'bIad ....... to have low power, the RF
propaption lou for CDMA may IIlow tIaeIe IIIft'OWband ..... to jim the CDMA
...1.. For ..mpIe ill Fipn 6.7, the DSlSS with the previously defined
pIl'IIDdeI'B is conuptecl by 20 DII'I'01't'bIad PM The budwidth of tbae PM
..... is 5 kHz, and the -ner-to-DOiIe-ntio (CNIl) is 30 dB for each of the twenty
11Im. The total SIR. for the DSISS IipIl before despreading is-43.6 dB and the SipaI·
to-DcHlC ratio (SNll) is 0 dB.

The reau1tI shown in the constellation diagram ofFapre 6.8 were proc:eued using
COIlVeIltional matched filter processina. The ccmstellation diagram shows the sipal is
completely conupted. However, if TOM procell" is employed to do iDterference
rejection, the PM iDterference has Jittle impact on the CDMA system performaDce. Fiaure
6.9 Ihows the constellation diagram for output after the TOAP processing. The SNll at
output is 25.14 dB.
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CaluriJaticlll diqnm tbr ouapat IipIl

after TDAP pnlC"'sjng

A Jarae JIlIDber of -"1IICe rejection~ are DOW becomiDI available for
UIe in mitiptina ........,. betWMft .,...... One puticularIy pnctiCil ad promiIiDa
technique is the UIe of TilDe Depeadeat Adaptive Fiberina. TDAP proceIIina ofDSISS
...... repreMIItI of potIIItiaI .. mr IMIlY COMA tyItemI. FIl'It, time
clepeDdlDt tilteriDI is to mitipte IMIIY... tbrma ofiDtederence common to the
mobile dwmel. Secoad, time-depentIa 8Ita'iaa requira DO bowled. of the other
UIel'S in the system in order to produce marked increases in UIer capacity. The simulations
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praeated here have Ibown that mAP proce.'" exhibits IipiftClDt improvement over
conveatioaal matched 8Iter procaliDa ill interterIIICe~ which are dominated
by dillimiJar modulation formats. It illIso very e&ective in IdjIceDt dwme1 interterIIICe
n;ection. These features make the TOAF highly attrIdive for AVM I)'IteIIII in the ISM
"band.
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