THERE 1S NOW A STRONGER CASE FOR USING THE CGENUINE
DIGITALLY MODULATED SIGNAL AS A STIMULUS.

Test Stimulus For Power Amplifiers
Gains In Cellular/PCS Designs

Cﬂ DE-di'.-'iki-:m-mu|l:i|_'.'|-!E*-:|E*1.'l::~5 (CDMA) systems

are placing new demands on component manofaciurers, fest

equipment, ond mensurement echiniques. Requirements for

the suppression of adjpcent-channel power (ACE) have |

become more stringent than those reguired by the older
andlog systemes, Ghobal System e Mobile Communications
(GSM) systems {15-54 or 15-130) use constant modulation
envelope formats, and the digial dme-division-multiple-
access (TOMA ) and CDMWA standands in North America use
quadrature-phase-shift-keying (QPSK) formsis.

While QPSK formats have greater spectral efficiency. they
are non-constani-envelope signals and are subject to
spectrum regeneration from nenlinearity i the (ransmil
SYEIEmE.

CDMA, a5 implemented in 15-93; has increased the
capacity of wircless networks due 1o s code-division
multiplexing and frequency reuse, In order 1o reduce possible
capacity degradation, digital cellular and personal
communications services (PCS) place high demands on
power-amplificr (PA) nonkinear effects. Since the CDMA
syatern relies on onhogonal codes that are not peesdorandom
in natare, the additive summation of the combined raffic
chanels will not have Gaussian distribation of amplinides,

The cumulative distribution function (C13F} of the I5-97

CDMA base-station signal depends on the Walsh-code
vitlues selected for transmission. As @ result, mobile-phone
amplifeers will pow need 1o contend with CEFs that are more
chiallenging than those of AWGHN stimulus, Since 15-95
measurements are intended to predict perlotmance in a6
operaling network, it is necessary o provide the device under
fest (DUT) with signals that have similar amplitude
distmbuteons 10 the system signal. There is o now a dronges
cose for wsing the penuine digitally modulnted signal as a
stimulus,

CPsE foomats offer greater spectral efficiency. b they
are pon-constant-enyelope signals. The non-constant
envelopes are subjected to spectrum regencration from
nonlinearities in the ransmit systeme. This regenerution of
power outside the ransmit channel gives tise o interfering
signals in other channels, or ACP. This same phenamenn
creates in-band interference that cadses errors in the symbaol
vechors, The rool-mean-squane (RMS) sum of thess errors
is pefemed to as erme vector magnitude (EVME The EVM
is usually coleulated on the full MNyquist filtered envelope.

The challenge 1o the PA designer is to design 2 Jow-
distortion pmplifier with a kigher efficiency.

Thers are simudation techniques at the system level which
concentrate only om the envelope distostion and huve been
sucoessful in predicting intermodulaton distortion (IMIDY] 0
raulticarricr systems. These methods have also been applied
i spectral-regrowth simulation of QPSK signals for

tdealized amplifier charscteristics, Software packages are
available that implement this method using power-series
representation of the nonlinear amplifier charsclensucs,
More accurate and robust methods than the sraditional
power-series curve fitting have besn proposed by using
bounded and arthogonal bazis functions. Inferences m PA
design are formulated based on the predictions musle on
various measured characteristics and oonlinear circnil
miodels, Zebrn enables the PA mamsfacturer o pdd measunsd
ACP and EVM characteristcs with nsal stimulues
EVM is cobculated by summing in RMS error wectors of
the output constellation. The outpul constellation is usually
obtained by applying the radio-common-carrer (RCC)
filter amd sampling the ervebope waveform. In the cellular
band, the ACPE rbio s defined as the ratio of chinnnel power
in the operating bandwidth (1.23 MHz) w0 an adjocent
channel, measured in a 30-KHz basdwidih.
Measurements of the probabilitics of exceeding 2
particalar peak-io-nvernge rabo can vary by a factor of 100:1
hetwezn nadse (AWGN) and 2 Walsh-coded CDMA channel,
Experiments have show that the peak-to-average ratio of
Walsh-coded signals can depend i only on the number of
codes used, ot alse on the aciual chedce of codes, This,
in furn, leads to variations i ACP results due to the
dependency of penk nmplinede on the code sebection used,
Walsh codes 0, 4, 5, 16, 24, 32 40, 48, and 56 have
greatest similarity, Use of these channels will create RF
envelopes with higher probatality of large peak-to-average
ratigs. The wrong choice of Walsh codes can result in an
ervor in ACP-ratic { ACPR) measurements up o 13 dBe.
The CDMA source that exists in the market is an
infegrated part of an expensive phone-lEsing Squipmens or
tied a5 an option o an expensive AWM signal generator.
In most of the phone-testing equipment there is not any
access 10 baschand in-phase (1) and quadratwee (£ signals.
Febea 15 asimple multiple COMA channel source with a
bunlt-in [5-95 filter. The CDMA& chonmels are precizely
combined using a digital combiner, The Zebea is available
with up w0 16 code channels, Zebra provides independent
conteol of the gain and Wolsh-code spreading for cach
channel. As the channels are digitally combined a stmu-
lus—well-defined BF envelopes per 15-97—can be gener-
abed, Tn sddition, the output of Zebea cun be combined with
an external noise signal. This enables greater system-
Iacling zimuelation while respecting worst-case nxdulation
peaks by choosing adverse Walsh mixing with AWGN.
Febra also has options 1o modulade acieal dota packets. WD
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