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Generating and analyzing cdma2000 Signals:
Solutions from Rohde & Schwarz

Application Note

This application note describes measurements compliant with the cdma2000 standard described in
TIA/EIA-97-C and TIA/EIA-98-C.

The primary focus is on solutions for generating and analyzing cdma2000 signals with equipment from
Rohde & Schwarz. The special characteristics that make the signal generators and signal analyzers
eminently suitable for this purpose are detailed.
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cdma2000 as described by Third Generation Partnership 2 (3GPP2) is an
access method intended for use in the IMT-2000 proposal for Third
Generation (3G) cellular phone systems. The system is based on spread-
spectrum codes and provides high and variable data rates.

This Application Note opens with a brief introduction to the cdma2000
standard. Its main focus, is on solutions for generating and analyzing
cdma2000 signals using equipment from Rohde & Schwarz. The features
that make the SMIQ signal generators and the FSIQ and FSP signal
analyzers eminently suitable for this purpose are detailed.
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2 cdma2000 — Basics and Background
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General

cdma2000 is an evolutionary development of 1S-95 (cdmaOne) and its
development has been divided into 2 phases (cdma2000 — phase | and
cdma2000 - phase II). The major distinguishing features of cdma2000 are
the maximum data rate and the way in which the air interface is accessed
Direct Sequence (DS) or Multi Carrier (MC) access methods are used in
the forward link. DS methods, at 2 spreading rates, are used in the reverse
link.

Frequencies
cdma2000 distinguishes between 2 frequency groups:
« Band Class 0, also known as “cellular band”

« Band Class 1, also known as “PCS band”

The corresponding frequency ranges are listed in the table below:

Band Class Transmitter Channel numbers Frequencies
(BC) [MHz]

0 (Cellular) Mobile station (RL) | 1..777,1013 ... 1023 | 824.7 ... 848.31

Base station (FL) 1..777,1013...1023 | 869.7 ...893.31

1 (PCS) Mobile station (RL) | 0 .. 1199 1850 ... 1909.95

Base station (FL) 0..1199 1930 ... 1989.95

Data Rate and Chip Rate, Radio Configuration

cdma2000 is based on Code Domain Multiple Access (CDMA) to the air
interface. This means that the individual channels are separated from each
other by individual codes (the codes used for cdma2000 are known as
Walsh codes).

The basic chip rate, on which all other data, symbol and bit rates are based,
is 1.2288 MHz. A rate three times as high as this, 3.6864 MHz is also used
for cdma2000-11.

cdma2000-I is compatible with cdmaOne and supports only DS access at
1.2288 Mchips/s.

cdma2000-II supports higher data rates and offers new possibilities in
coding. MC Forward Link access at 3 x 1.2288 MHz is used along with
Reverse-Link DS access with a chip rate of 3.6864 MHz.

The basics of the air interface are described by the Radio Configuration
(RC). RCs differ in the data rates they support, in the mode of access to the
air interface (DS or MC), modulation type, and error protection coding
methods.
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The various radio configurations are outlined in the table below:

RC 1 2 3 4 5 6 7 8 9
@ FL 1x 1x 1x 1x 1x 3x 3x 3x 3x
" | RL 1x 1x 1x 1x 3x 3x - —
v LFL Y Yo Yy Y Yy Ye Yo | YalYs | o llg
RL| Y Y% Ya Yy Yy Yy
< LFL | BPSK | BPSK | QPSK | QPSK | QPSK | QPSK | QPSK | QPSK | QPSK
S |RL| 64 64- | BPSK | BPSK | BPSK | BPSK | ---
array | array
1200 [N
1350

14400

19200

28800

38400

57600

76800

115200

153600

230400

307200
460800
614400
1036800

I | RL RL+FL | I I

DwithR=% 2)withR=Y 3)withR=1

Key:

FL / RL = Forward Link / Reverse Link

SR = Symbol Rate (1x = 1.2288 MHz, 3x = 3.6864 MHz)
R = Rate of the code

Mod = Modulation

W = Walsh code. The suffixed index is the number of chips per sample (=
spread factor).

This table is no more than a rough guide to the code channels and channel
configurations. More information can be obtained using WinIQSIM. This IQ
simulation software computes possible channel configurations quickly and
easily. It is available as a free download from the Rohde & Schwarz
homepage (www.rohde-schwarz.com).

4 Rohde & Schwarz
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Test Models

Unlike the test models developed for the 3GPP standard, cdma2000
describes a nominal base station model. It is similar to the model described
in the original 1S-95 text, and leaves code number selection undefined.
Individual manufacturers have developed test models based on their own
needs. This loosely defined model can lead to variations in distortion
measurements, such as Adjacent Channel Power (ACP), when performed
with varying code selections. This requires that the test equipment selected
must be capable of simulating a broad range of varying test conditions.

The nominal test model defined for base-station tests is structured as

follows:
Channel No. Fraction of power Comment*
linear log
Pilot (F-PICH) 1 20 % -7.0dB W'
Paging (F-PCH) 1 471% | -7.3dB w, %
Sync (F-SYNC) 1 18.82% | -13.3dB W
Traffic (F-FCH + 6 9.412 % | -10.3dB each | Full rate, equal power

F-SCH)

each

*The comment is primarily a designator for the code. W3, for example,
stands for the 32nd Walsh code of the Walsh code group, used with a
spread factor of 64.

An example file for WinlQSim is supplied (BSMode.igs).

Rohde & Schwarz
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3 Rohde & Schwarz Solutions for cdma2000
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Signal Generation

The SMIQ signal generators are particularly suitable for generating
cdma2000 signals. High-performance modulators are used, so the
baseband signal input to the SMIQ can be modulated with minimal
distortion into the RF band.

The SMIQ can be used for channel simulation, as a result of the wide range
of options such as a fading simulator and additive white gaussian noise
(AWGN) generator. Channel simulation is required, for example, for
receiver sensitivity measurements and is often needed for customer-
specific measurements.

Baseband signals are generated by the SMIQ’s internal Arbitrary Waveform
Generator (ARB) (SMIQ-B60) with the WinlQSIM simulation software. This
combination can generate cdma2000 signals of any configuration and
superimpose faults such as fading, clipping, etc. Excellent values for EVM
and ACP are characteristic of this solution.

The AMIQ modulation generator is an alternative to the internal ARB in
SMIQ. With its high-end technical specifications (100 MHz clock rate, 14-bit
D/A converter, 16 Msamples memory depth, differential outputs, digital
outputs), AMIQ provides improved performance for receiver test, baseband
test and out-of-standard applications.

The various options for signal generation are listed in the table below:

Parameter

SMIQ + SMIQ-B60

SMIQ + AMIQ ¥

Frequency range

300 kHz ... 6.4 GHz

300 kHz ... 6.4 GHz

Level range -140 ... +13 dBm PEP -140 ... +13 dBm PEP
Memory depth 512 ksamples 16 Msamples
Memory depth [frames] 2 | 1...2 1..40

Chip rate R

1 keps ... 40 Mcps

10 cps ... 100 Mcps

Spreading rate

1x (SR1), 3x (SR3)

1x (SR1), 3x (SR3)

Carrier spacing 0..2MHz 0...10 MHz
Radio configuration FL: 1-9, RL: 1-6 FL: 1-9, RL: 1-6
Channel power 0...-60dB 0..-60dB
Data sources 4 4

Data pattern

All O, all 1, PRBS, pattern
(-79 bits), file

All 0, all 1, PRBS,
pattern (-79 bits), file

Data rate

All in standard

All in standard

D with AMIQO4

Frames with 80 ms, 1x DS mode
3 Oversampling 2 is sufficient for SMIQ-B60 due to the hardware filter, AMIQ requires >4

oversampling

Rohde & Schwarz
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Signal Analysis
There is a choice of several devices for signal analysis:

When modulation analysis is not required, the FSP spectrum analyzer is an
ideal choice. Its many features including fast ACP measurement and
CCDF measurement enable the FSP to cover a wide range of RF
measurements, particularly for mobile stations.

The FSIQ signal analyzer offers similar functionality (without CCDF
measurement) plus modulation analysis and Code Domain Power (CDP)
measurement. Its excellent dynamic range and comprehensive modulation-
analysis capability make it particularly suitable for measurements of either
the forward or reverse link.

Its measurement rate is high (approximately 2 measurements per second)
and the traffic-to-noise signal ratio is very good, so it is ideal for use in both
development and production.

The various options for signal analysis are listed in the table below:

AN-Page |[cdmaOne | CDMA2000 Analyzer
Measurement % o Forward Reverse

FL |RL 2 g Ix | 3x Ix |3x |FSIQ |FSP

S © |DS |MC+DS|DS |DS

Channel power 8 15| « . . . . . v v
ACP 8 15| » . . . . . v v 3
Occupied BW DAY . ] . | . | v v
Spurious 10 15| « . . . . . v v?3
CCDF 12 | 15| » . . . . . v
EVM 12 | 16 | » . . . v
Rho 12 | 16 | . . . v 1
1/Q offset 12 | 16 | » . . . v 1
CDP 14 | -- . . o v 2
Phase error 14 | - . . . v 2
Timing error 14 | -- . . . v 2
Frequency error | 14 | -- . . . v 2
«/ v Possible
b Only with signals of known constellation (QPSK, 8-PSK, 16QAM)

2 With FSIQK71 only RC 1-2, max. 9 active channels, forward channel

R Dynamic rage of the FSP is sufficient for reverse link measurements and many
forward link measurements. FSIQ may be required for the more demanding BTS
measurements.

Y Measurement independent of the standard, see Operation Manual of the Instrument

7 Rohde & Schwarz
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4 Requirementsfor the Hardware

Signal Generators

The hardware needed to generate cdma2000 signals:

Baseband Signals (1 of this 2 instruments required)

e AMIQ with cdma2000-option AMIQ-K12.
Memory depth up to 16 Msamples.

» SMIQ-B60 option for the SMIQ with cdma2000-option SMIQ-K12.
Memory depth up to 512 ksamples.
(If the SMIQ-B60 option is used, the analog baseband IQ data are
available at the 1Q outputs of the SMIQ.)

RF Signals

e SMIQ receiving the baseband data either from of the IQ inputs or the
internal SMIQ-B60 option.

Signal Analyzers
The hardware needed to measure cdma2000 signals is either:
« FSP

* or an FSIQ. With options FSIQ-B70 (DSP and IQ memory extension)
and FSIQ-K71 (cdmaOne BTS analysis firmware), limited cdma2000
code domain power measurements are possible.

5 Forward Channel M easurements

1MA34_Oe

ACP, Channel Power

The cdma2000 standard uses measurement techniques and limits similar
to those of cdmaOne. The stipulations for the cdmaOne standard and the
spurious measurements for cdma2000 signals, can be used to obtain
settings suitable for measurement, especially near the carrier. The
procedure is as follows:

* FSIQ:
Select [MARKER — NORMAL] [<] to access the submenu for extended
measurement. Select [CHANNEL POWER] to measure channel power
and [ADJACENT CHANNEL POWER] to measure ACP.

* FSP:
Select [MEAS] [CHAN PWR ACP] to access the submenu for ACP
measurement. Select [CP / ACP ON] to measure channel power and
ACP.

8 Rohde & Schwarz
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SR3 (RC6-RC9) and DS (Direct Sequence)

From the |
« FSIQ:

ist, select

“CDMA2000 DS” in menu

[POWER MEAS SETTINGS] [ACP STANDARD]

.« FSP:

“CDMA2000 DS* in menu
[CP / ACP STANDARD]

and press Enter to confirm your choice.

ACP offset, BW and limit are then set as follows:

Channel Offset BW Limit
Main 0 3.75 MHz
ACP 2.65 MHz 30 kHz -45 dB
ALT 1 3.75 MHz 12.5 kHz -80 dB
ALT 2 5.94 MHz 1 MHz -80 dB
B s L e oz e vw w0
-18 dBm 992. 50000000 MHz Swr 2s Uni t dBm
T odz. so00qoot e
T T = 27 e s
AP Lol -84 76 (B
T Bl NG B
ATL Lpw -9¢. 30 fiB
AT2 Lhw :: 55 : A
1 T PHEC PASYED
13
e
I’} 4 I
. Y
et i Sy
a
? Center 1 Gz 1.5 MHz/ Span 15 Mz
IDat e: 13. NOv. 2000 11:18: 26
Fig. 5-1  ACP measurement for SR3 and DS

SR3 (RC6-RC9) and MC (Multi Carrier)

From the
 FSIQ:

list, select

“CDMA2000 MC” in menu

[POWER MEAS SETTINGS] [ACP STANDARD]

. FSP:

“CDMA2000 MC3” in menu
[CP / ACP STANDARD]

and press Enter to confirm your choice.

ACP offset, BW and limit are then set as follows:

Channel Offset BW Limit
Main 0 3.75 MHz

ACP 2.13 MHz 30 kHz -42 dB
ALT 1 2.50 MHz 12.5 kHz -80 dB
ALT 2 3.23 MHz 1 MHz -54 dB

Rohde & Schwarz
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® Marker 1 [T1] RBW 30 kHz  RF ALl 5 dB
Ref Lvl -105.85 dBm  VBW 300 kHz
-18 dBm 995.75000000 Mz SWI 2s Uni t dBm
-1
VIIIT ~Ip5 85 dBr|=
off5. 75000000 M|
CH [P} - 53 dBi
Al A VWW 73 -71 90 a8 [[5*
'l AC® || o1 -10.71 dB
T “ AT O —§0. 03 dB
ALTY Lpw -39.13 dB
Al = 88 dB
ALT2| Lgw -19.84 a8 [
Ll [ CHEIK: PA$SED
13
cf2
c
c
cu3
e
1 ", 4
mW clft
v | Wl
cufl
11
@
11 |
Center 1 GHz 850 kHz/ Span 8.5 Miz
IDat e: 13. NOV, 2000 _14: 27: 50

Fig. 5-2  ACP measurement for SR3 and MC

SR1 (RC1-RC5) and DS (Direct Sequence):
From the list, select

. FSP:
“CDMA2000 MC1” in menu
[CP / ACP STANDARD]

« for FSIQ, this function is not available as predefined standard. You
have to set up the measurement parameters yourselve according to the
table shown below.

and press Enter to confirm your choice.
ACP offset, BW and limit are then set as follows:

Channel Offset BW Limit
Main 0 1.2288 MHz

ACP 750 kHz 30 kHz -45 dB
ALT 1 1.98 MHz 30 kHz -60 dB
ALT 2 2.65 MHz 30 kHz -54 dBm

Custom ACPR measurement can easily be defined for the FSP and FSIQ
by manually setting channel BW, Adjacent Channel offsets and Adjacent
Channel BWs. Data entry for channel BWs and offsets are found in the
channel power setup menus.

Spurious

Standard 4.5.1 specifies compliance with the spurious mask for Band Class
0 and Band Class 1 for the base station transmitters.

The limit lines are defined in relative and absolute terms and differ
depending on output power, and this means that several limit lines are
required.

The procedure for loading the limit lines and using them in the device is
described on page 25.

10 Rohde & Schwarz
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Band Class 0 Transmitter (TIA/EIA-97-C, 4.5.1.3.1)

The limits defined for the various output power ratings are as follows:

Upper [MHz] | -oo -3.125 -1.98 | +0,75 | +1.98 +3.125
Limit

Lower [MHz] -3.125 -1.98 0.75 +1.98 +3.125 + 00

<28 dBm -13dBm | -55 dBc -45dBc | -45dBc | -55dBc | -13dBm | R+A+L

28 ..33dBm |-13dBm |-27dBm |-45dBc | -45dBc | -27dBm | -13 dBm | R+A+M

>33dBm -13dBm | -60 dBc -45dBc | -45dBc | -60dBc | -13 dBm | R+A+H

Meas. BW 100 kHz | 30 kHz 30 kHz | 30 kHz | 30 kHz 100 kHz

The column headed “Limit” contains the limit lines. “R+A+M”", for example,
means:
Switch on CD451BOR, CD451B0A and CD451B0OM.

Band Class 1 Transmitter (TIA/EIA-97-C, 4.5.1.3.2)

The limits defined for the various output power ratings are as follows:

Upper [MHz] | -oo -2.25 -1.98 +0,885 | +1.98 +2.25 Limit
Lower [MHz] | -2.25 -1.98 0.885 +1.98 +2.25 + 00

<28dBm -13dBm | -50dBc | -45dBc | -45dBc | -50 dBc | -13 dBm | R+A+L
28..33dBm | -13dBm | -22dBm | -45dBc | -45dBc | -22 dBm | -13 dBm | R+A+M
>33 dBm -13dBm | -55dBc | -45dBc | -45dBc | -55dBc | -13 dBm | R+A+H
Meas. BW 1 MHz 30 kHz 30 kHz 30 kHz 30 kHz 1 MHz

The column headed “Limit” contains the limit lines. “R+A+M”", for example,
means:
Switch on CD451B1R, CD451B1A and CD451B1M.

1MA34_0e 11 Rohde & Schwarz
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CCDF

Complementary Cumulative Distribution Function measurement (CCDF)
indicates which amplitude values are present in the signal, and how often
they occur.

.« FSP:
[MEAS] [SIGNAL STATISTIC] [CCDF ON].

REL 1@ MHz Marker 1 [T3]
B .aa157a47 SELECT
Ref -6 dBm Atk 3@ 4B EHUT 500 ms 9.32 db HARKER

=

! ‘\ o PERAK
1sa [0.01 o
UIEN \

FE- CENTER
2 5h \\\:3\\
VIEN |4F 4 = HKR FREQ
380 L4F g \ REF LEUEL

R \ \‘ \_‘ = HKR LUL

Center 1 GHz Z dBe Mean Pur + 20 4B

Complenentary Cumulative Distribution Function HEXT PEAK

Sanples i

Trace 1 Trace 2 Trace 3
Mean Pover -22.54 dgw  -7B.37 dBn  -21.61 dBa HESINIIDEY
Peak Power -18.6@8 dEm -18.6@8 dEm -18.66 dBm
Crest Factor 12.33 dB 9.77 dB 1@.95 dB
SEARCH
LIRITS &
PEAK
EXCURSTON
HKR-> TRACE|
SPECTRUN | HETUORK | GSH-NS | SCREEN Bl

Fig. 5-3 CCDF measurement with the FSP

Modulation Quality

Use modulation quality measurement to determine important parameters of
IQ modulators, such as I/Q imbalance, rho, phase & frequency error and
EVM.

Modulation quality can only be measured for signals corresponding to a
constellation that can be demodulated by the FSIQ (in this case QPSK or
16QAM). cdma2000 constellations compliant with this requirement are
described below:

Pilot only (F-PICH)

Device settings:

Device Parameter Value

AMIQ File ForModO01.igs

FSIQ Digital Standards CDMA2000
SR1/DS FWD

1MA34_0e 12 Rohde & Schwarz
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o 1 Gz Meas Signal
®RE! Lvi SR 1.2288 Mz Constel lation
0 dBm Denod QPSK
1.
| MAG A
+ +
T1
+ +
-1
-4.1666667 REAL 4. 1666667
cF 1 Giz
Ref Lvi SR 1.2288 Mz Synbol/Errors
0 dBm Denod QPSK
Synbol Tabl e
o 00011101 00100111 01000111 11011110 01101100
40 11010110 00100011 10001110 01011110 01101011 =
80 11101010 10100101 10011110 00110010 00101110
Error Summary
Error Vector Mag 1.29 % rns 2.35 % Pk at sym 64
Magni t ude Error 0.87 % rns -2.07 % Pk at sym 170
Phase Error 0.54 deg rns -1.34 deg Pk at sym 64
Freq Error 878. 91 ntz 878.91 ntz Pk
Anpl i tude Droop 0.27 dB/sym Rho Fact or 0.9998
1Q O f set 0.26 % 1 Q I mbal ance 0.07 %
Dat e: 30. NOV. 2000 _14: 49: 51

Fig. 5-4  Modulation Quality — F-PICH

Rho Measurement: Pilot only

Rho is defined for pilot-only signals in both cdmaOne and cdma2000. The
F-PICH signal maps to a QPSK signal as shown in Figure 4. Rho
measurements can be made for RC1 - RC5 forward link signals. RC6-RC9
rho measurements on multi-carrier signals cannot be made with the FSIQ.

Pilot (F-PICH) and Synch (F-SYNC)
Same power for both channels

Device settings:

Device

Parameter

Value

AMIQ

File

ForMod02.igs

FSIQ

Digital Standards

CDMA2000

SR1/DS FWD

Digital Demodulation

16QAM

<3 T Gk Meas S anal
Ref Lyl SR 1.2288 Mt Constellation
0 dem Denvd 16QAM
1
| G
+ o+ [+ o+
m
+ + |+ +
+ 4+ |+ o+
+ + |+ +
-1
-4. 1666667 REAL 4.1666667
o 1 G
Ref Lyl SR 1.2288 Mtz Synbol /Errors
0 dBm Dend 16QaM
Symbol Tabl e
0 00000000 00110000 00001100 11111111 11111100
40 00001111 00000011 11111111 11111111 00110000 B8
80 11001100 00000000 11001111 10011010 01010110
Error Summary
Error Vector Mag 1.41 % rms 2.83 % Pk at sym 378
Magni tude Error 1.22 % rms -2.81 % Pk at sym 378
Phase Error 0.60 deg rms -2.11 deg Pk at sym 342
Freq Error S1.17 Hz S1.17 Mz Pk
Aml i tude Droop 9.45 dB/sym Rho Fact or 0.9996
3 fset 0.33 % 1Q I mbal ance 0.04 %
IDat e: 30. NOV. 2000 15:19:31

Fig. 5-5  Modulation Quality — F-PICH + F-SYNC

13 Rohde & Schwarz
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With this setting only the points in the diagonals of the diagrams are
mapped.

Code Domain Power (CDP), RC1-RC2
To measure Code Domain Power (CDP):

* Pilot (F-PICH) must be activated

* No more than 9 channels activated

« The DCCH channels must be switched off

cdma2000 signals are measured using the measuring functions for the 1S-
95 standard (= cdmaOne) of the FSIQ (FSIQ-K71).

Start Code Domain Power measurement by selecting [MODE] [CDMA ONE
BTS] [CDP MEAS].

You can view the results in a number of modes selectable in the [DISPLAY
MODE CDP] submenu:

 CDP: Code Domain Power, absolute
 CDP RATIO: Code Domain Power relative to total power
e« TIME ERROR: Timing error per channel

PHASE ERROR:
ERROR SUMMARY:

Phase error per channel

All results in tabular form

In addition to whichever graphical display is selected, you can use the
marker for a channel to view all the information (CDP, CDPR, Timing,
Phase).

The WinIQSIM file BSModel.igs contains the standard test model described
here. The diagram below shows the corresponding FSIQ analysis:

3 Tae or
FRQCH S o -

[dBm | [dB] | [aB)

START: CH 0 5 oDV SToP. @ 63

lpat e: 14. DEC 2000 16: 20: 43 pat e 1.DEC 2000 10:13:26

Fig. 5-6  CDP and error summary standard test model

14 Rohde & Schwarz
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6 Reverse Channel Measurements

1MA34_Oe

ACP, Channel Power

The requirements are the same as for forward link, see page 8.

Spurious

Standard 4.5.1 specifies compliance with the spurious mask for Band Class
0 and Band Class 1 for mobile station transmitters.

The limit lines are defined in relative and absolute terms, so several limit
lines are required.

The procedure for loading the limit lines and using them in the device is
described on page 25.

Band Class 0 Transmitter (TIA/EIA-98-C, 4.5.1.3-1

The limits are defined as follows:

Upper [MHz] | -0o 3125 | -1.98 +0,85 | +1.98 | +3.125
Lower [MHz] | -3.125 | -1.98 0.85 +1.98 | +3.125 | +o00
Limit -13dBm | -54dBc | -42 dBc | -42dBc | -54 dBc | -13 dBm

Meas. BW 100 kHz | 30 kHz 30 kHz 30 kHz 30 kHz 100 kHz
OR

Limit -13dBm | -54 dBm | -54 dBm | -54 dBm | -54 dBm | -13 dBm
Meas. BW 100 kHz | 1.23 MHz| 1.23 MHz| 1.23 MHz| 1.23 MHz| 100 kHz

The following limit lines are required:
CD451M01, CDb451M02 and CD451M03

Band Class 1 Transmitter (TIA/EIA-98-C, 4.5.1.3-2)

The limits are defined as follows:

Upper [MHZ] | -0o -2.25 -1.98 +1,25 +1.98 +2.25
Lower [MHz] | -2.25 -1.98 -1.25 +1.98 +2.25 +00
Limit -13dBm | -50dBc | -42dBc | -42dBc | -50 dBc | -13 dBm

Meas. BW 1 MHz 30 kHz 30 kHz 30 kHz 30 kHz 1 MHz
OR

Limit -13dBm | -54 dBm | -54 dBm | -54 dBm | -54 dBm | -13 dBm

Meas. BW 1 MHz 1.23 MHz| 1.23 MHz| 1.23 MHz| 1.23 MHz| 1 MHz

The following limit lines are required:
CD451M01, CD451M02 and CD451M03.

CCDF

Measurement is the same as for forward channel (see page 12).
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Modulation Quality

Use modulation quality measurement to determine important parameters of
IQ modulators, such as I/Q imbalance, rho, phase & frequency error and

EVM.

Modulation quality can be measured only for signals corresponding to a
constellation that can be demodulated by the FSIQ (in this case QPSK, 8-
PSK or 16QAM). Constellations compliant with this requirement are
described below:

Pilot only (R-PICH)

Device settings:

Device Parameter

Value

AMIQ File RevModO01.igs
FSIQ Digital Standards CDMA2000
SR1/DS REV
TF T Gz Meas S gnal
® Ref Lvl SR 1.2288 Mz Constellation
0 dBm Denod QPSK
1
| MVAG A
+ +
T SGL
+ +
-1
-4.1666667 REAL 4. 1666667
EXT
CF 1 G
Ref Lvl SR 1.2288 Miz Symbol /Errors
0 dBm Denod QPSK
Symbol Tabl e
0 01110110 11100011 01110100 10011110 00011101
40 11100000 01011111 01100001 11000111 10001000
80 10110100 01101101 00111000 10111000 10101110
Error Summary
SGL
Error Vector Mag 1.27 % rms 2.50 % Pk at sym 400
Magni tude Error 0.73 % rms -2.11 % Pk at sym 407
Phase Error 0.60 deg rns -1.43 deg Pk at sym 400
Freq Error 0.00 pHz 0.00 pHz Pk
/i\/ litude Droop 0.22 dB/sym Rho Factor 0.9998
%b fset 0.33 % 1Q I mbal ance 0.06 %
Dat e 27. NOV. 2000 10:18:28
Fig. 6-1  Modulation Quality — R-PICH

16
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Pilot (R-PICH) and Fundamental Channel (R-FCH)
Same power for both channels

Device settings:

Device Parameter Value
AMIQ File RevMod02.igs
FSIQ Digital Standards CDMA2000
CF 1 GHz Meas Signal
® Ref Lvl SR 1.2288 MHz Vector
0 dBm Denod QPSK
-
| vaG
T1 “’ e
/‘ N\
m\‘«
s B \
ivi EW
-1
-4.1666667 4.1666667 BT
CF 1 Gz
Ref Lvl SR 1.2288 MHz Symbol /Errors
0 dBm Derod QPSK
Synbol Tabl e
o 11010001 00011100 01000111 01100001 11110111 -
40 10010011 10011111 01011110 00101100 01000110 B
80 11101101 00101100 01101111 01110100 01010011
Error Summary sa
Error Vector Mg 1.27 % rns 2.43 % Pk at sym 179
Magni t ude Error 0.71 % rns -1.88 % Pk at sym 265
Phase Error 0.60 deg rms -1.37 deg Pk at sym 179
Freq Error 0.00 pHz 0.00 pHz Pk
Anpl i tude Droop 0.20 dB/sym Rho Fact or 0.9998
1Q O fset 0.46 % 1 Q I mbal ance 0.04 %
Dat e: 27. NOV. 2000 10: 25: 52

Fig. 6-2  Modulation Quality — R-PICH + R-FCH (1)

Pilot (R-PICH) and Fundamental Channel (R-FCH)
R-FCH lower than R-PICH by 7.5 dB

Device settings:

Device Parameter Value
AMIQ File RevMod03.igs
FSIQ Digital Standards CDMA2000
SR1/DS REV
Digital Demodulation 8-PSK
17
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=3 T Gz Weas S gnal
Ref Lyl SR 1.2288 Mz Constellation
0 dém Dermod 8PSK
1
| vaG
+
+ + SGL
T1
+ +
v Ew + +
+
-1
-4.1666667 REAL 4.1666667
ExT
CF 1 GHz
Ref Lyl SR 1.2288 Mz Synbol /Errors
0 dBm Denod 8PSK
Synbol Tabl e
o 11110100 11110010 11000110 00011001 11011010
40 11010000 10011011 11010110 01110000 00011000 B
80 10110010 11100110 01010010 01101000 10101111
Error Summary
sa
Error Vector Mag 1.41 %rns 2.94 % Pk at sym 70
Magni t ude Error 0.68 % rns -1.83 % Pk at sym 376
Phase Error 0.71 deg rns 1.67 deg Pk at sym 491
Freq Error 292,97 nHz 292.97 nHz Pk
Anpl i tude Droop 0.21 dB/sym Rho Fact or 0. 9998
1Q O fset 0.47 % 1Q I nbal ance 0.11 %
Dat e: 27. NOV. 2000 _10: 29: 19

Fig. 6-3  Modulation Quality — R-PICH + R-FCH (2)
Pilot (R-PICH), Fundamental Channel (R-FCH) and 1st Supplemental
Channel (R-SCH 1)

Same power for all channels

Device settings:

Device Parameter Value
AMIQ File RevMod04.igs
FSIQ Digital Standards CDMA2000
SR1/DS REV
Digital Demodulation 16QAM
CF 1 Gz Meas Signal
Ref Lvl SR 1.2288 MHz Constellation
0 dBm Denod 16QAM
1
| vaG
+ + |+ +
T1
+ + |+ +
+ 4+ |+ +
1VI EW + + |+ +
-1
-4.1666667 REAL 4.1666667
EXT
CF 1 Gz
Ref Lvl SR 1.2288 MHz Symbol /Errors
0 dBm Derod 16QAN
Synbol Tabl e
o 01101110 01110110 10101011 00101001 01010111
40 11101001 10101010 01100101 10010010 01001001 B
80 01011000 11101011 00100110 01011001 10100100
Error Summary
Error Vector Mg 0.73 % rns 1.84 % Pk at sym 43
Magni t ude Error 0.41 % rns -1.22 % Pk at sym 30
Phase Error 0.69 deg rms -2.15 deg Pk at sym 563
Freq Error 1.17 Hz 1.17 Hz Pk
A | j t ude Droop 7.25 dB/sym Rho Fact or 0.9998
1Q O f set 0.11 % 1 Q I mbal ance 0.07 %
Dat e: 27. NOV. 2000 10:13: 39

Fig. 6-4  Modulation Quality — R-PICH + R-FCH + R-SCH 1
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7 Measurementsunder Fading Conditionsusing SM1Q-B14

Measurements under fading conditions are specified as part of the receiver
tests of both mobile and base stations. The specified profiles are easily
implemented with the SMIQ fading simulator SMIQ-B14.

The profiles used for mobile and base stations are the same, even though
the designations differ. The individual profiles are listed in the table below:

Configuration | Il 1] \ \% VI

Base station fading configuration
according to 1 2 3
TIA/EIA-97-C, 6.4.1

Mobile station fading configuration
according to 1 3 4 5 2A 2B
TIA/EIA-98-C, 6.4.1.1

Speed [km/h] 8 30 100 | 0 30 14
No. of paths 2 1 3 2 2 2
Power, path 2 [dB] 0 0 0 0 0
Power, path 3 [dB] -3
Delay, path 1 [us] 0 0 0 0 0 0
Delay, path 2 [us] 2 2 2 2 2
Delay, path 3 [us] 145 | -

General Settings

ANALOG MOD
VECTOR MOD
DIGITAL MOD
DIGITAL STD

GNORE RF CHANGES < 5¥ OFF| ON

ARB MOD TANDARD . . .
HOISE/DIST PEED UNIT n's neh
NSERTION LOSS SETTING MODE LOH_ACP
BERT OUPLED PARAMETERS. ..

LF OUTPUT

SHEEP
LIST

ATH 1 2 3
ET DEFALULT »

£
o
Ll

Configurations

Configuration |

This configuration corresponds to the predefined standard “CDMA 8”:

ANALOG MOD ESET »
VECTOR MOD GHORE RF CHAMGES < 35 DMA 30

PEED UNIT ARG 8
ARE MOD MSERTIOM LOSS SETTING MODE
HOISE/DIST OUFLED FARAMETERS. ..
SM TYPICAL URBAM 3. & PATH
BERT ATH €M TYPICAL LURBAM 50. & FATH
LF OUTPUT €M HILLY TERRAIM 100. & FATH
SHEEF €M RURAL AREA 250
LIST ¥ GEM EQUAL TEST 50

ET DEFAULT w»
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Configuration Il

This configuration corresponds to the predefined standard “CDMA 30

DIGITAL STD

CONFIGURATION

ARB MOD MODE CDMA_ 3D
NOISE-DIST RESET » CDMA 100

FADING SIM IGNORE RF CHAMGES < 5 HADC 8
BERT STAMDARD . . . MHADC 50

LF OUTPUT
SHWEEFP
LIST

MEM SEQ
UTILITIES
HELFP

SPEED UNIT
INSERTION LOSS SETTING MODE
COUPLED PARAMETERS. ..

HADC 100

GSEM TYFICAL URBAN 3. 6 PATH
GEM TYPICAL URBANM 50. & PATH
GSEM HILLY TERRAIN 100. & PATH
GSM RURAL AREA 250

GEM EQUAL TEST 50

PATH
SET DEFAULT w»

Configuration llI

This configuration corresponds to the predefined standard “CDMA 100;

DIGITAL ST
ARE MOD
MOISE-DIST
FADIHNG SIM
BERT

LF OUTPUT
SHEEP

LIST

MEM SEQ
UTILITIES
HELF

INSERTION LOSS SETTING MODE
COUFLED PARAMETERS. ..

GEM TYPICAL URBAN 3. 6 PATH
GEM TYPICAL URBAN 50, 6 FPATH
GEM HILLY TERRAIN 100, 6 FATH
GEM RURAL AREA 250
GEM EQUAL TEST 50

FATH 1
SET DEFALULT w»

Configuration IV

This configuration has to be set manually:

DIGITAL STD|* PATH 1 2 3 4 5 6

ARB MOD STATE ON ON OFF OFF OFF OFF
NOISE/DIST | PROFILE PDOPP PDOPP RAYL  RAYL  RAYL  RAYL
DISCRETE COMP ON ON OFF OFF OFF OFF
BERT

LF OuTPUT FREQ@ RATIO 0.00 0.00

SWEEP

LIST SPEED 72,000 72,000 72,000 72,000 72.000 72.000 kn/h
MEM SEQ DOPPLER FREQ 66.7 66.7 66.7 66.7 66.7 66.7 Hz
UTILITIES PATH LOSS 0.0 0.0 0.0 0.0 0.0 0.0 4B
HELP DELAY NS =2.00 0.00 ©0.00 0.00 O0.00 Ps

The profile (PROFILE) has to be set to pDOPP and FREQ RATIO setto 0
so that the speed can be set to 0. The speed setting is of no significance.

Configuration V

This configuration has to be set manually:

DIGITAL STD [* PATH 1 2 3 4 5 6

ARE MOD STATE ON oN OFF OFF OFF OFF
NOISE/DIST PROFILE RAYL  RAYL RAYL  RAYL  RAYL  RAYL
DISCRETE COMP OFF OFF OFF OFF OFF OFF
BERT

LF OuTPUT

SHEEP

LIST SPEED EEMGGHE 20.002 72.000 72.000 72.000 72.000 km/h
MEM SEQ DOPPLER FREQ 27.8 27.8 66.7 66.7 66.7 66.7 Hz
UTILITIES PATH LOSS 0.0 0.0 0.0 0.0 0.0 0.0 dB
HELP DELAY 0.00 2.00 0,00 0.00 0,00 0.00 Ps

The speed steps in which the fading simulator can be set depend on the RF
frequency, so in some instances the specified speed cannot be set
accurately. In these cases the fading processor selects the value closest to
the specified speed.
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Configuration VI

This configuration has to be set manually:

DIGITA

£ 5

ARE MOD ON oM OFF OFF OFF OFF
NOISE/DIST RAYL RAYL RAYL RAYL RAYL RAYL

ISCRETE COMP OFF OFF OFF OFF OFF OFF
BERT
LF OoUTPUT
SHEEP
LIST PEED 14.000 JERuils] 72.000 72.000 72.000 72.000 km/h
MEM SEQ OFPPLER FREQ 13.0 13.0 66.7 66.7 66.7 66.7 Hz
UTILITIES ATH LOSE 0.0 0.0 0.0 0.0 0.0 0.0 4B
HELP - PELAY 0. 00 2.00 0.00 0. 00 0.00 0.00 Vs

8 Notes

Enabling the WinlQSIM Option for cdma2000

The AMIQ-K12 or the SMIQ-K12 option as applicable must be enabled
before you can generate cdma2000 signals with the AMIQ or the SMIQ-
B60.

Enabling the AMIQ-K12 Option

Connect the AMIQ to the computer using the IEC bus, start WinlQSIM and
proceed as follows:

1. Open the dialog box for remote control of the AMIQ:

(ACIvl SHAI0 [ARB] Window Help
Transmizsian. ..
Lopy Directary to AMIG HD...
Signal Statistics and Quantizatior...
Prepare for &MI0 Lowpass Filter...
ontrol and BERT .

Marker Setting...

Settings for SMIA 'Low ACP Filter' Comp

2. Select “Test and Adjustment”:

bdare

Hardware Setting | File Management |

BERT | Test and Adjustment |

3. Select the cdma2000 option “AMIQ-K12":

Install AkIE Option
Option &MIGET4 [TD-SCOMA.] v|

Key Code AMIG-BT [BERT) stall |

adjustment -

ot AMIOK1S (OFDM Sig. Gen]

|Jzer Comection

4. Enter the enabling code and click on “Install”. The option is installed
and is immediately usable.

1MA34_0e 21 Rohde & Schwarz



cdma2000

Enabling the SMIQ-K12 Option

In order to install the option in the SMIQ, select the following submenu:

1.000 000 000 O su=

DIGITAL STD|SYSTEM |[OPTION TO INSTALL. MIQB21 BERT

ARE MOD REF OSC|INSTALLATION KEY MIQB42 I£95
NOISE/DIST |PHASE MIQB43 WCDMA
FADING SIM |PROTECT |aMIQ CTRL VISIBLE MIQBAS WCDMA/3GPP
BERT CALIBE MIQB47 LACP

LF OUTPUT DIAG MIQB48 EMHCH
SWEEP TEST MIQB49 DYNFAD
LIST MOD KEY MIQBG6O ARE MOD
MEM SEQ AUX 1/0 MIQK11 I8€95
UTILITIES BEEPER
HELP INETALL * GMIQK13 3GPF TDD

Enter the installation key.

Loading WinlQSIM Files onto the AMIQ

This Application Note includes a number of demo files with predefined
cdma2000 signals. To load these signals onto the AMIQ, start WinIQSIM
and proceed as follows:

1. Open the dialog box for loading settings:
Syztem! Data  Modulation  [mpairments [
| Mew ChieN

Chrl+0

Save Seltings As... Clrl+5

Save for AddMulti Carier Mixed Signal...
Save Mod. Mapping...

Save Mod. Filter...

Save Receiver Filter...

Save Bandpass Filter...

Show Bepaort...

Exit Clrl+

2. Select the appropriate file:

Load Configuration File H
Directary - - " =
i I DACDMAZO004 il DSim J
Suchen in I —d WinlSim j

] File03.igs
Fila04. g

D ateiname: IFl\eEII]E iqs Load I
Dasiye: [l 2l sbrechen |
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3. Select the option for transmission to the AMIQ:

SHIG [ARB] ‘window Help
I...

Copy Directory ta AMIG HD. .
Signal Statiztics and Quantization...
Frepare for AMIGD Lowpass Filter...
Bemote Control and EERT .
Marker Setting...

Settings for SMIG Law ACP Filker' Compenzation...

AMID Interface and Tranzmizzion Options...
SMIO Interface and Control Optiors...

4. Select the destination for the waveform:

|AMIA Transmission

 Source
@ Internal fwfin IGS14)]

& File: o \WWINIRSIMShade. wy |

I Destination
& AMID Rak

fa AMIGHD

¢ &MIO Batch Floppy

" File oINS IR ealizieh TP est2 vy

™ Compensate Output Signal for sinfx)/x Distortion
W AddWinlQ5IM setup to waveform file
M 10 swap

Transmit | Cancel |

- “Destination — AMIQ RAM”: The waveform is loaded directly into the
AMIQ’s main memory.
- “Destination — AMIQ HD": The waveform is copied onto the hard disk.

Note: You cannot generate cdma2000 signals unless the AMIQ’s
cdma2000 option is enabled.
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Straightforward Setups in WinlQSIM

WinIQSIM has an easy-to-use interface for conveniently configuring

cdma2000 setups.

1. Select “CDMA2000 Configuration” from the Block Diagram window:

Block Diagram - CDMAZ000

13 Impairments:
-
off [ on

Phase Distartion

Phase Noige

off [ on

Sidebands

off [ on

I_ Bandpass Amplifier Dist. Powet Ramping Multipath
of I8 on off [ on off [l on [™= o [ on

Offzet
off 17 on

Moise

off ||

Intesferer
CW Interferer

off [[F9 on

an

Add Signal

off [[F9 on

L Receiver Filter Guantization Smoothing
off [ on off [IF on off [ on

IF Generation

oft 7 on

2. Select “Predef. Settin

gs™

COMAZ000 Configuration

—General Setting
Link Direction % Forward Link!
Chip Rate % 13 (1.2288 MChips/s]

Mode ¢ &

Carrier Spacing 5 1.2500 MHz

€ Reverse Link
£ %4 (36864 MChips/s)
& Diect Spread

Chip Rate Yariation ﬂ 1.2288 MChips/s ¥

A8

Sequence Length ﬁ 1 frames (B0 ms] Filtering

Clipping Level gWDD % [¥ Different start values for PRBS

—Bass Station Confia

Fleset Al BS | Adjust Equal Symhn\Er\ergyl Adjust Total Power muua|

Predef, Settings|

I Select BS to edit

BS 3

0ff || f& On

BS 4

off | I On

BS 2

o off | I On

Copy BS

Source [BS1 W Destination BS1 ¥
Copy
“walksh Code Dffsst =0

CEDF-Test | Close |

3. The combo box shown here appears on the screen:

Parametenizable Predefined Settings

Radia Configuration ACS5 %

¥ Use Pilat [F-PICH) ¥ Use SYNC [FSYNC) Number of Paging Channels [F-PCH) ﬂ 1

Number of Traffic Ehanne\s—ﬁ 4 L

¥ Use Dedicated Contral (FDCCH) W Use Fundamental (F-FCH)

Mumber of Supplemental [F-5CH) 511 | Frame Length 20,0 ms " Data Rate 1.8 kbps ™

Crest Factor & Minimum £ Average £ warst

ak. | Cancel |

Simply check the boxes to set Link Direction, Chip Rate and Mode in order

to generate a suitable signal.
This feature is available for forward link only.

See Section 12.2.2.4 of the WinIQSIM User Guide for a detailed description

of the various parameters.

24

Rohde & Schwarz



1MA34_Oe

cdma2000

Loading and Using the Spurious Limits

The procedure for uploading the limit lines to the FSIQ is as follows:

1.

o~ 0w DN

© © N o

Copy the file called “CDMA2000.LIA” enclosed with this Application
Note onto a diskette.

Insert the diskette into the FSIQ’s drive.
Use [MEMORY — RECALL] to start input of the loading parameters.
Select [SELECT ITEMS TO RECALL] — [DISABLE ALL ITEMS].

Move the cursor to “LINES”, click on a units button (e.g. [Hz]) to
confirm and use [CLR] to exit the submenu.

Use [*] to return to the next highest level.
Click on [EDIT PATH] and type “A:\", then click on [Hz] to confirm.
Click on [EDIT NAME] and type in “CDMAZ2000".

Click on [HZz] to load the limit lines.

After loading the limit lines, use [LINES — LIMITS] to open the table of limit
lines. The list shown here will appear on the screen:

i SELECTED LIM T LI NE

Nane: CD451ML3 Limt: UPPER

Domai n: FREQUENCY x-Scal i ng: RELATI VE

Unit: dB y-Scal i ng: RELATI VE

Commrent : T 4.5.1 BC 1 low freq

- LIMT LINES

NANVE COWVPATI BLE |[LIM T CHECK TRACE | VARG N
CD451B0OA / of f 1 0. 000 dB
CD451BOH / of f 1 0. 000 dB
CD451B0OL / of f 1 0. 000 dB
CD451BOM / of f 1 0. 000 dB
CD451BOR / of f 1 0. 000 dB
CD451B1A / of f 1 0. 000 dB
CD451B1H / of f 1 0. 000 dB
CD451B1L / of f 1 0. 000 dB
CD451B1M / of f 1 0. 000 dB
CD451B1R / of f 1 0. 000 dB
CD451MD1 / of f 1 0. 000 dB
CD451MD2 / of f 1 0. 000 dB
CD451MD3 / of f 1 0. 000 dB
CD451ML1 / of f 1 0. 000 dB
CD451ML2 / of f 1 0. 000 dB
CD451ML3 / of f 1 0. 000 dB
Dat e: 11. DEC. 2000 09: 15: 53

You can activate or deactivate lines by moving the cursor to the entry of
your choice in the left column and clicking on a units button (e.g. [Hz]).

You can switch the limit check on or off by moving the cursor to the
appropriate entry in the “LIMIT CHECK” column and clicking on a units
button (e.g. [Hz]).
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9 Frequently Asked Questions

Some frequently asked questions relating to the generation and
measurement of cdma2000 signals are answered below:

1MA34_Oe

Why is it that | cannot run CDP measurement? PN Correlation Error
appears on the screen, and all channels show the same power.

- Is RF power applied?
- Is there a cdma2000 signal?

- Are |l and Q swapped? (Make sure that “IQ SWAP” is activated on
the SMIQ and in WinlQSim — this parameter is under “WVECTOR
MOD” on the SMIQ).

Why does measurement stop sporadically with a PN Correlation
Error message, and the timing error is much too high?

Connect a frame trigger to the trigger input of the FSIQ and switch to the
external trigger setting. The frame trigger can be provided externally (by
the base station for example), or it can be generated by the AMIQ via
one of the 4 marker outputs. You must open the “AMIQ — Marker
Setting” menu in WinlQSIM and select “Frame Clock” for the channel in
question.

Why is it that code power of the unused channels is too high, and
Bad S/N Warning is issued?

- The send signal is being filtered by a reverse filter. In WinlQSIM,
switch to the filter for cdma2000 1x Forward Link.

Why is it that | cannot find a cdma2000 reverse filter in WinlQSIM: |
can find only “CDMA2000 1x” and “CDMA2000 1x + Equalizer
(LEVM)”

The standard is open to interpretation in this respect, and for this reason
there is no reverse filter as such, only a forward filter and an equalizer
filter that is used in conjunction with the forward filter in the reverse link.
Consequently, you should use the following

— “CDMA2000 1x + Equalizer (LEVM)” for the forward link
— “CDMA2000 1x” for the reverse link.

Why is it that when | set a fading speed of 30 km/h, the SMIQ
switches to 30.002 km/h?

The speed is set in steps and the width of the steps in which the fading
simulator can be set depends on the RF frequency, so in some
instances the specified speed cannot be set exactly. When this happens
the fading processor selects the value closest to the specified speed.

Why are there so many filter selections in WinlQSIM for cdmaOne
and cdma20007?

The cdmaOne and cdma2000 standards recommend forward and
reverse link filters. However, many manufacturers have elected to use
custom filters to optimize adjacent channel performance. These filters
can cause degradation of 1Q waveform quality, resulting in higher Error
Vector Magnitude. Rohde-Schwarz has created filters for WinlQSIM
that are optimized for best ACPR performance when used for ACPR
measurements, and also includes the standards-defined EVM optimized
filters. It is recommended that EVM optimized filters be used when
creating signals for vector signal evaluation. WinlQSIM can also be
used to create manufacturer-specific filters for proprietary applications.
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10 Appendix

Abbreviations

Abbreviation Meaning

DS Direct Sequence — mode of accessing the air interface
MC Multi Carrier — mode of accessing the air interface

RC Radio Configuration — assignment of codes to classes
FL Forward Link — base station -> mobile terminal

RL Reverse Link — mobile terminal -> base station

CDMA Code Division Multiple Access

BC Band Class — classification by frequency ranges
CCDF Complementary Cumulative Distribution Function
ACP Adjacent Channel Power

Enclosed WinlQSIM Files

File name File description

ForModO01.igs Forward Channel 1x DS, F-PICH

ForMod02.igs Forward Channel 1x DS, F-PICH + F-SYNC (0 dBr)

ForACP.igs Forward Channel 3x MC, 6 channels on

RevModO01.igs Reverse Channel 1x DS, R-PICH

RevMod02.igs Reverse Channel 1x DS, R-PICH + R-FCH (0 dBr)

RevMod03.igs Reverse Channel 1x DS, R-PICH + R-FCH (-7,5 dBr)

RevMod04.igs Reverse Channel 1x DS, R-PICH + R-FCH + R-SCH1 (same power
for all)

RevACP.igs Reverse Channel 3x DS, 6 channels on

BSModel.igs Base Station Test Model according to standard
(TIA/EIA-97-C, Section 6.5.2)

In order to generate a correct cdma2000-signal, please make sure that
IQSWAP is selected in both WinlQSim and the SMIQ (in the sub-menu
[VECTOR MOD]).
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11 Literature
» Digital standards 1S-95 and CDMA2000 — Supplement to SMIQ, AMIQ
and WinlQSIM, PD 757.5908.21

« cdmaOne Base Station Tests — Application Firmware Module FSIQK71,
Operation Manual, 1126.4498.02

* Recommended Minimum Performance Standard for Base Stations
Supporting Dual-Mode Spread Spectrum Cellular Mobile Stations,
ANSI/TIA/EIA-97-C

» Recommended Minimum Performance Standards for Dual-Mode Spread
Spectrum Mobile Stations, TIA/EIA-98-C

» Physical Layer Standard for cdma2000 Spread Spectrum Systems,
IS-2000-2

12 Ordering Information

Modulation generator

AMIQ and Max. 16 Msamples | and Q 1110.2003.04
AMIQ-K12 cdma2000 option 1122.2503.02
Or

SMIQ-B60 and Max. 512 Ksamples | and Q 1136.4390.02
SMIQ-K12 cdma2000 option 1105.0435.02
WinIQSIM (Version 3.50 or IQ simulation software 1110.3600.02
later)

Vector signal generator

SMIQ02B 0.3..2.2 GHz 1125.5555.02
SMIQ03B 0.3...3.3GHz 1125.5555.03
SMIQ04B 0.3..4.4 GHz 1125.5555.04
SMIQ06B 0.3...6.4 GHz 1125.5555.06
SMIQ-B14 Fading Simulator 1085.4002.02
Signal analyzer and options

FSIQ3 20 Hz... 3.5 GHz 1119.5005.13
FSIQ7 20 Hz... 7 GHz 1119.5005.17
FSIQ26 20 Hz... 26.5 GHz 1119.6001.27
FSIQ40 20 Hz... 40 GHz 1119.6001.40
FSIQK71 cdmaOne BTS test 1126.4498.02
or /and

FSP3 9 kHz... 3 GHz 1093.4495.03
FSP7 9 kHz... 7 GHz 1093.4495.07
FSP13 9 kHz... 13 GHz 1093.4495.13
FSP30 9 kHz... 30 GHz 1093.4495.30

ROHDE&SCHWARZ

ROHDE & SCHWARZ GmbH & Co. KG " Muhldorfstrae 15 - D-81671 Minchen - Postfach 80 14 69 - D-81614 Munchen -
Phone (089) 4129 -0 ' Fax (089) 4129 - 13777 ' Internet: http://www.rohde-schwarz.com

Utilization of this Application Note and the programs supplied with it is permitted subject to acceptance of the Terms of Use
as stated in the download area of the Rohde & Schwarz website.
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