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cdma2000 Receiver Tests Under
Fading Conditions with

R& S CMU and R& S ABFS

Application Note

This application note describes how to generate cdma2000 signals for wide ranging receiver tests under
fading conditions for cdma2000 450/Cellular/PCS/IMT-2000 mobile and base station equipment. The test
setup requires an R&S CMU200 / CMU300 Universal Radio Communication Tester with option R&S CMU-
B17 1Q-IF interface and a R&S ABFS Base Band Fading Simulator. The cdma2kFadLevCor program in-
cluded with this application note performs a semi automatic level correction of the power fed to the Device
Under Test (DUT).

ROHDE & SCHWARZ
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1 Overview

cdma2000 Receiver Tests under Fading with CMU and ABFS

The signal strength and quality of signals received by Base Stations (BS)
and Mobile Stations (MS) can be influenced by effects resulting from the
movement of the mobile, and the overlay of numerous delayed signals
caused by reflections. This phenonemon is called fading and is classified in
profiles such as Constant Phase, Pure Doppler, Rice, Rayleigh and Moving
Propagation fading. This application note describes how to connect a R&S
Radio Communication Tester CMU with 1Q-IF interface option CMU-B17 to
a R&S ABFS baseband fading simulator for generating cdma2000 signals
suitable for tests under fading conditions. The supplied program
cdma2kFadLevCor calibrates the hardware attenuation of an external fad-
ing simulator ABFS connected to the CMU 1Q loop. cdma2kFadLevCor can
also calculate the mathematical signal loss resulting from various fading
profiles and noise influence and optionally perform an automatic level
correction.

The following abbreviations are used in the following text for R&S test
equipment:

¢ The R&S CMU200 / CMU300 Universal Radio Communication Tester
is referred to as CMU.

o The R&S ABFS Base Band Fading Simulator is referred to as ABFS.
e R&S means Rohde & Schwarz GmbH und Co KG

2 Software Features

1MAG4

e Program and device configuration storage

o Auto detection of ABFS fading model and active paths

e Variable CMU GPIB secondary address setup

e Automatic calibration |Q hardware loss calibration routine

e Quick calculation of the RF power compensation factor affected by fad-
ing effects and Additive Gaussian White Noise.

3 Rohde & Schwarz
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under Fading with CMU and ABFS

3 Hardware and Software Requirements

1MAG4

Hardware Requirements

The software runs on a PC with

CPU Pentium 300MHz or better

RAM 128 MBytes or more

MONITOR SVGA color monitor 800x600 or better
IEC/IEEE BUS IEC/IEEE bus interface Rohde & Schwarz

IEEE-488.2 bus interface PS-B4,
1006.6207.04, or National Instruments AT-
GPIB, PCI-GPIB or PCMCIA-GPIB card.

Software Requirem

ents

WINDOWS 9X/NT/2000/XP

Microsoft operating system

NI-488.2 v1.6 (or above)

IEC/IEEE — bus driver from National Instru-
ments. See http://www.natinst.com for latest
revision.

NI-VISA v2.5 (or above)

VISA driver from National Instruments. See
http://www.natinst.com for latest revision.

MICROSOFT INSTALLER

Versions for Windows 95/98/NT are avail-
able at http://www.rohde-schwarz.com. Not re-

quired for Windows 2000/XP.

Note: In case only the NI-488.2 GPIB driver is installed but no VISA driver

the program will react as if
bus..

there were no device connected to the GPIB

Rohde & Schwarz



http://www.natinst.com/
http://www.natinst.com/
http://www.rohde-schwarz.com/

cdma2000 Receiver Tests under Fading with CMU and ABFS

4 cdma2000 Fading on Baseband Level (1Q) with CMU and ABFS

1MAG4

Connecting the Instruments

CMU and ABFS

Connect the controlling PC to the CMU and ABFS with a GPIB bus cable.
The ABFS is additionally connected to the CMU in the 1Q RX (mobile sta-
tion) or TX (base station) loop with a 1100.6993 cable. The DUT (mobile
telephone or base station) is connected to the RF2 connector of the CMU
which is set to bidirectional operating mode (input/output).

PC
Win9x/NT/2000

IEEE488

CMU with option
CMU-B17

1Q CH1

IEEE488 RF2

1100.6993
cable

/\
[ 1\

DUT

IN1Q

OUT11 Group A
ouT1 Q

ABFS

IN1T1 Group A

IEEE488

Fig. 1 CMU and ABFS Connection

Rohde & Schwarz
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cdma2000 Receiver Tests under Fading with CMU and ABFS

Basics of Fading Tests with IQ IF Loop

The ABFS adds fading and noise effects to the CMU signal on the 1Q level
(baseband). When an ABFS is inserted into the CMU 1Q loop by switching
the CMU-B17 option the signal power decreases due to the losses on the
switched path. The ABFS displays a general insertion loss depending on
the number of active fading channels and appropriate channel losses
which applies to the worst case (all channels turned on) to avoid overdrive
at the CMU 1Q input. In order to maintain a defined signal level at the DUT
the CMU generator level setting must compensate the hardware loss. This
can be achieved by setting the EXTERNAL ATTENUATION parameter of the
CMU generator to the value of this hardware loss.

The ABFS fading simulator support several cdma2000 fading standards
(CDMA 8, CDMA 30, CDMA 100) with multiple paths and profiles
(Rayleigh, Pure Doppler, etc.).

A power component (software loss) resulting from the sum of the power of
each path must be added to the hardware loss in order to obtain the cor-
rect total insertion loss of the ABFS.

Additive white Gaussian noise (AWGN) is added to simulate the presence
of communication traffic at the input of the receiver under test.

The following schematic shows the signal paths and their calculation.

CMU ABFS Fading Simulator
Radio Communication Tester
Generator B171Q-F Path, AWGN
1Q Out Hard- | " Loss
Output Level |__,| ware ||
Loss
Path2
| Loss
— L
Analyzer
Path;
| Loss
Ref Level || 1Qln ,
Path,
Loss
Software Loss
RF2
Cable Loss
DUT

Fig. 2 Fading with 1Q IF Loop

In the section AWGN Power Correction the absolute AWGN level is con-
verted into correction factor (AWGNPWRCOR) by which the External At-
tenuation must be decreased.

6 Rohde & Schwarz
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cdma2000 Receiver Tests under Fading with CMU and ABFS

Hardware Loss

The hardware loss (HWLoss) is defined in the program
CDMA2KFADLEVCOR.EXE as the attenuation of the ABFS IQ path without
fading or AWGN plus the IQ cable attenuation (approx. 12dB). It must only
be measured only once for a certain hardware configuration.

Note: The ABFS hardware loss is 12dB with INSERTION LOSS SETTING
MODE -> AUTO and can be varied from 6 to 24dB with INSERTION LOSS
SETTING MODE -> MANual.

Software Loss

The software loss (SWLoss) is the attenuation caused by the sum of vari-
ous fading paths. For standard fading profiles (at least one path with 0dB
loss) the SWLoss is usually negative, meaning a gain. The SWLoss must
be updated each time the fading profile is changed and is calculated as fol-
lows:

N —PnLoss
SMLoss =-10* Iog[Zlo 1oj
n=1

P.Loss = Loss of n-th path. Must be calculated as negative amplification.

The maximum number of paths is N = 12 for the ABFS.

Since the paths are switched together in parallel, the sum of the power
amplification factors (delogarithmized path losses) must be added and the
resulting sum logarithmized.

Note: The formula above applies to fading profiles consisting of non corre-
lated signal paths (usually Raleigh for all standards). The calculated result
will not be precise as soon as the fading profile contains at least two corre-
lated paths (e.g. CPHAS), since their calculation is voltage instead of
power based.

7 Rohde & Schwarz
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AWGN Power Correction

The AWGN Power Correction (AWGNPWRCOR) is the additional amount of
power applied to the DUT by adding White Gaussian Noise with a specified
signal to noise ratio to the faded signal. The following schematic and for-
mulas shows the functional layout of the 1Q path its calculation.

r""‘m 2 = Sa
vf A
7 g Y ~ . e
i ! loc = g B
./, \ oc : NDSIM AWGN e, v -
: Sys BW
v *. an®
PCMU “ ',‘. :..-l"
% Av .
CMU- % | FSM | | ¥| CMU- CMU D
B17 | | + |1 B17 ™ RF > U
IQ Out » IQ In Gen T
HWiss %, CDMA,
SWioss CFcomaz
IWW\'\
/ L
" M
Fig. 3 1Q Path

The CMU | or Q output supplies a peak voltage of:
Upp =0.5v

The corresponding level P« at a 50 Ohm terminated lead is:

2
P max =10*log __Upp®
50Q* ImwW

_10* Iog[o.zaNj

0.05wW
~ +7dBm= 0dBfs
The dynamic margin for cdma2000 signals is factory set to

DynMar =9.46dB

8 Rohde & Schwarz
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The cdma2000 IQ baseband power level Py at the CMU-B17 outputs is
factory adjusted to:

Pcmu = P max— DynMar
= 7dBm-9.46dB
=—-2.54dBm

The output power of the fading simulator FSIM (for) is calculated as:

Tor/dB = Pcmu — HWloss — SMoss

The power supplied by the noise and distortion simulator NDSIM (ioc) is
referenced to 0.5Vpp = 7dBm. The basic system bandwidth (SysBw) is
1.23MHz:

foc/dB _ Pmax+ AWGNIev—10* log| —22W_
1.23VIHz

The signal to noise ratio SNR is defined in the cdma2000 test standard
(e.g. SNR = 8dB) and depends on following formula:

NR =Tor —Toc
= Pcmu — HWMoss — SWoss — P max

_ AWGNlev+10* logl YW
1.23VIHz

The ABFS accepts only the (absolute) AWGN level so the formula above
needs to be solved accordingly (SWLoss for CDMA 100 fading profile with
3 paths = 3.98dB).

AWGNIev = Pcmu — HWMoss — S oss — P max— S\R
=-254dBm-11.9dB + 3.98dB — 7dB — 8dB
=—-25.46dBm

9 Rohde & Schwarz
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We need to change the absolute AWGN level into a correction factor
AWGNPowCOR which must be subtracted in the External Attenuation for-
mula, since additional power is added to the DUT input.

Tor foc
AWGNPwrCor = —lor —10* Iog[lo 0 110 ]

= —Tor —10* log(10*® +10%)
~ ~9.660B +10.3dB
= 0.64dB

Example: CDMA 100 fading profile and SNR 8dB. The Hardware Loss has
been measured according to the calibration routine (e.g. 11.90dB) de-
scribed in the section "Calibrating the Hardware Loss" and the cable loss is

usually specified by the manufacturer. The external attenuation is calcu-
lated as:

ExtAtten = HardwarelLoss + SoftwarelLoss
+ CablelL.oss — AWGNPowCor

-0 -0 -3

= [11.90—10* |og(1o10 +10W +1010j+1.0— 0.64}15

=(11.90-3.98+1.0- 0.64)dB
= 8.280B

This precise calculation method makes an additional power measurement
at the DUT input obsolete after changing the fading profile.

10 Rohde & Schwarz
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Cable Loss

The cable loss from CMU RF2 output connector to the DUT must be known
or measured separately. It applies for the CMU RF output to the DUT and
the DUT to the CMU RF input. The Cable Loss may be measured manually
with a power meter or simply by measuring the maximum EIRP (= 23dBm)
of a reference MS (golden device).

1. On the CMU press MENU SELECT -> IMT-2000 MOBILE STATION ->

CDMA?2000 PCS -> SIGNALLING

QPSK.

-> POWER -> MAXIMUM OuTpPUT O-

2. Turn the ABFS fading and AWGN path OFF (CONNECT CONTROL -> 2 ->
I/Q-IF -> 1/Q-IF INTERFACE -> RX/TX BYPASS)

3. Tweek the program's CABLE Loss until AvG. TOTAL POWER shows

23dBm.

J CDMA2000 ™

Total Power Waveform Quality
23.07 dBm 0.994 Cur.
23.02 uBm 0994 Aw
- 2281 dBm 0.990 Min.
23.20 dBm 0.994 Max.

Statistic Count
I 42,00 5% Out of Tolerance

Connect
Power Control
Settings <| | Max Outp.
[+ Meas. Control | 0_QPSK
Repetition Continuous
Stop Condition [<one H
Statistic Count 100 ﬁpp_ll-
+B5 Signal Level cation
COMA Power - 1040 dBm
F-PICH Level -70 dB Analyzer
F-FCH Level -74 dB Level
F-FCH Etut
F-SCHO Level off
F-SCHO Ebilt
F-SCH1 Level off
F-SCH1 Ebitt L
~Irrpairrnents B$ Signal
AAIGH Level off Level |,
ES Freq. Offset off 2
Injected Tx FER Off -
B Signal Settings B3 Signal
F-FCH Frame Rate  |Full $ettings
RF Charnel 00 -
RF Fren, (Fcl) 19550000 MHz
RF Freg. (Rew) 18750000 MHz
~Power Control

Overview | I Power Modulationl

Fig. 4 Maximum EIRP

1"

Code Dom. | Receiver
Power Gualit:

Rohde & Schwarz
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Installing the Level Correction Software

The following installation files are required to install the level correction
software CDMA2KFADLEVCOR on the controlling PC.

CDMA2KFADLEVCOR V1.XX.MSI
DisTFILE.CAB

Execute cdma2kFADLEVCOR Vv1.xX.MslI and select the installation directory.
A new menu item CDMA2KFADLEVCOR is created in START -> PROGRAM
FILES. The installation directory contains the files named below:

CDMA2KFADLEVCOR.EXE Executable
CDMA2KFADLEVCOR.CFG Configuration file
CDMA2KFADLEVCOR.CHM Online help manual

Before running cbMA2KFADLEVCOR assign at least one of the desired
CDMA SIGNALLING and NON-SIGNALLING function groups to one or more of
the 29 possible GPIB secondary addresses (1..29) on the CMU.

| Connect
PSK | g Control
B Setup
— Setup ISecondary Address [GRIB) Address 2 |,a
» SCRI Connection
¥ Primary Address [GFIEB]
> Secondary Address [GPE] Function Group Mode
Address 1 COMAZ000 PCS MonSignalling
Address 2 [ COMA2000 PCS Signalling
Address 3 Mot Mapped
Address 4 Mot Mapped |
Address 5 Mot Mapped
Address 6 Mot Mapped
Address 7 Mot Mapped
Address 8 Mot Mapped
Address 9 Mot Mapped
Address 10 Mot Mapped
Address 11 Mot Mapped
Address 12 Mot Mapped
Print Remote Comm. Optiohs Time Misc.

Fig. 5 CMU GPIB secondary address setup

12 Rohde & Schwarz
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Running the Level Correction Software

Start cboMA2KFADLEVCOR.EXE on the PC. The program’s purpose is to set
the CMU external generator attenuation to the calculated ExtAtten value so
the CMU generator output level display shows the power actually applied to
the DUT.

All program and device specific data can be saved and loaded from a con-
figuration file.

Eﬂuhdekﬁchwarz cdma2000 Fading Ls

File Dewices! Channel Simulator Cigl Help

Load Configuration 1001
S ave Configuration

kor

. COMa 1
pH
—D‘L"t = .—E ST ARIMY Flg 6 Menu Iltems

o LoAD CONFIGURATION - the default file extension is *.cfg. The configura-
tion file contains the following parameters:

X = last horizontal window position

Y = last vertical window position

CMU GPIB primary address

CMU GPIB sec. address of CDMA2000 PCS non signalling module
CMU GPIB sec. address of CDMA2000 PCS signalling module
ABFS GPIB primary address

Cable Loss

Hardware Loss

Calibration / Measurement Mode flag (0=Cal, 1=Meas)

SNR

e  SAVE CONFIGURATION - the default file extension is *.cfg. Similar file dia-
log as Load Configuration.

1MA64 13 Rohde & Schwarz
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Devices

In the DEVICES menu the primary (PAD) and secondary non signalling and
signalling secondary addresses (SAD) according to the CMU settings must
be selected. Initialize the CMU and ABFS by pressing the corresponding
INIT buttons.

"%, Devices B4

Communication Tester

m IHthe&S chwarz ChU 200-1100.0008.02,102652%3.21 [PAD

|_1 |"EDM.-*-.2KF'ESMS_NSig" SAD Mon Sign
|_2 |"EDM.-’-‘-.2KF'ESMS_Sig" SAD Signaling
=—— Fading Simulator
ﬁlﬁ IHuhde&S chwarz ABFS,100045/0002,1.12 PAD

Fig. 7 Select Devices

e CT (communication tester) PAD — GPIB primary address of the CMU.
Range: 0 to 30.

e CT SAD Non Sign — GPIB secondary address of the CMU option to be
used for Calibration Mode. Range: 1 to 29.

e CT SAD Signalling — GPIB secondary address of the CMU option to
be used for Measurement Mode. Range: 1 to 29.

e CTINIT — Checks for the presence of a device and displays the identifi-
cation string of a device found in the text field.

e FS (Fading Simulator) PAD — GPIB primary address of the ABFS.
Range: 0 to 30.

e FSINIT — Checks for the presence of a device and displays the identifi-
cation string of a device found in the text field. It also turns the fading
and AWGN option ON and sets AWGN system bandwidth (SysBw) to
1.23MHz.

After both instruments have been initialized correctly the identification
strings of the devices are displayed. By pressing OK the program returns
to the main windows and also sets the ABFS RF frequency to the same
frequency the CMU generator has in signalling mode.

1MA64 14 Rohde & Schwarz
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Channel Simulator Cofiguration

The menu CHANNEL SIMULATOR CFG provides predefined fading profiles ac-
cording to cdma2000 test specification 3GPP2 C.S0011-B. The abbrevia-
tion BC stands for Band Class.

warz cdmaZ000 Fading Level Comection ¥1.10

Channel Simulator Cigl Help

2 Chdll oo 3400 1 I Olale da® ™ol ABFS"

] |E=—-= Channel Simulator Configuration |

J : . Fadi
§4-EDM.&1DD,3F‘aths [ECO..11] e

-COMA 8, 2 Paths (BC 0...11]
-COMA 30, 2 Paths (BC 0.2,3.5.7.9.10.11)
-COMA 14, 2 Paths [BC 1.4.6.8)
-COMA 30,1 Path [BC 0..17)
- COMA 100, 3 Paths (BC 0...17]
-COMA 0, 2 Paths (BC0...17]
-COMA 3,1 Path (BC0..11)

Settin

| S
L o B R U 0 T L

Fig. 8 Channel Simulator Configuration

e SET - Sets the ABFS to the selected fading profile

e QuIT — Closes this window and returns to main window.

Please remember to update the SOFTWARE Loss and EXT. ATTEN. display
by pressing the CALCULATE button in the main program window after
changing the fading profile in the menu or on the ABFS.

Help
e HeLP — displays online help

e ABOUT —displays revision and copyright information

15 Rohde & Schwarz
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Controls and Indicators

In CALIBRATION MODE the HARDWARE L0OSS and CALIBRATE controls are
highlighted and the CMU ExTernal ATTENuation is turned OFF.

EHthe&Schwalz cdma2000 Fading Level Correction ¥1.11

File Devices! Channel Simulator Cfgl Help
RohdedS chwwarz, ChL 200-1100.0 RohdetSchwarz ABFS . 100043/0002.1.121

Analyzer Generator 5 S/M Ratic/dB| SpsBiw//MHz
RF Freq / MHz| RF Freq/ MHz| | INONE el i £.00 0.00
NONE Fading T
[ 1mwE0 | 193wE0 | ading Type e
Fef.Level/dBrm| RF Lvl / dBm |
| 000 | A Hardware Loss / dB)| AWGNPwCor /8 |
s | =4 11.90 + = | 0.00
[ |

Mode! -
Calibration (RFz->RF1) [T Measurement (RF2)

Fig. 9 Main Window Calibration Mode

e GET SETTINGS reads the following CMU generator and analyzer set-
tings.

0 Analyzer RF FREQUENCY
0 Analyzer REFerence LEVEL

0 Generator RF FREQUENCY (non signalling) or CHANNEL (signal-
ling). The ABFS is automatically set to the RF frequency corre-
sponding to the CMU generator CHANNEL in signalling mode.

o Generator CDMA POWER.

o MoDE — chooses between CALIBRATION and MEASUREMENT Mode. The
ABFS is automatically set to the RF frequency corresponding to the
CMU generator CHANNEL in signalling mode.

e HARDWARE LOss — Attenuation of the 1Q path as determined manually
or by pressing the Calibrate button (see section 'CALIBRATING
HARDWARE LOSS' on page 6).

e CALIBRATE — Performs full automatic calibration and update of the
HARDWARE LOSSs indicator.

16 Rohde & Schwarz
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In MEASUREMENT MODE the CALCULATE and SOFTWARE LOSS controls are
highlighted and the CMU ExTernal ATTENuation is turned ON.

EHthe&Schwalz cdma2000 Fading Level Correction v1.11

File Devices! Channel Simulator Cfgl Help

FiohdetS chwarz,CMU 20011000 | S—————RohdetSchwarz ABFS 100049/0002,1.12 | i

Analyzer Generator

FF Freq/MHz| RF Freq/ MHz |

\CDMA 100, 2 Path

\STAMDARD FAD

) 5/M Ratio/dB| SysBiw/MHz
Fading 5td ,W W

Feglig T
asing e 25,45 AWGH Ll/dB

| 1937.50 | 1937.50
Ref Level/dBm| RF Lvl/ dBm |

0o | -16.00
ExtAtten/dB || .28

Hardware Lozs / dB| Software Loss / dB | A GMNPwiCor /dB | Cable Lozs/dB
=3 180 + 3 398 - | 0Ed |+ 1.00

Calculate '

Mode -
Calibration (RF2->RF1) Measurement (RF2)

Fig. 10 Main Window Measurement Mode

e SOFTWARE Loss — Fading path loss inserted by the fading simulator. It
is calculated by pressing CALCULATE as shown in the section 'Basics of
Fading Tests with IQ/IF Loop' (page 5).

e CALCULATE — Reads the current fading parameters and updates the
appropriate indicators as necessary. SOFTWARE Loss is updated with
the calculated value.

e FADING TYPE — Displays the current fading type after pressing CALCuU-
LATE. Range: STANDARD FAD.

o FADING STANDARD — Displays the current fading standard after pressing
CaLCULATE. Cdma2000 fading profiles can be selected in the menu
CHANNEL SIMULATOR CFG or on the ABFS by pressing.

GROUPA FsIM

STANDARD

CDMA 8, 2 PATH

CbwmA 30, 1 PATH

CbwmA 100, 3 PATH
17
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e S/N RATIO — Signal / AWGN ratio prescribed by test standard.
e SYsBW - Indicator for AWGN systen bandwidth as defined in ABFS.

e AWGN LvL — AWGN level in relation to 1Q fullscale (= 0.5V,y). If it is
out of range (-50dBm <= AWGN level <= -17dBm) an error message
appears and the control turns red indicating an incorrect AWGN Power
correction value.

e CABLE Loss — the user specified attenuation for the cable from the RF2
connector to the DUT. The CABLE Loss is added to the level offset ExT
ATTEN.

e EXT ATTEN — Indicator for level offset which is applied to the output
power to compensate for HARDWARE L0OSS, SOFTWARE L0sS and CABLE
Loss.

ExtAtt = HWLoss + SWLoss + Cablel oss + AWGNLoss

The maximum value depends on the device specification.
CDMA2KFADLEVCOR displays the following error message in case the
CMU generator exceeds its maxium output level due to the EXT ATTEN
value. If this error occurs press OK and enter the correct parameters.

®a Warning

Level exceeded masimum device level

Fig. 11 Level Warning

Note: The ExT ATTEN display is automatically updated when the
CALIBRATE or CALCULATE buttons are pressed or the HARDWARE LOSS,
SOFTWARE Loss and CABLE Loss values are changed manually. In
MEASUREMENT Mode the EXT ATTEN value is immediately transferred to the
CMU.
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Calibrating the Hardware Loss

The hardware loss (HWLoss) is device dependant and must be determined
only once for an individual setup (CMU + ABFS + IQ connection cables,
see fig. 2). This measurement setup uses RF2 as output and RF1 as input.
The Calibrate button of the program cdma2kFadLevCor performs the pro-
cedure (which can also be performed manually) described on the following

pages:
™ e Rt - ':l
Ind |
ABFS
cMU B
200/300 m
-
||
s . -
L L] R -Nololricy

{

Fig. 12 Calibration Configuration

1. Switch the fading simulator to STANDARD... -> CALIBRATION MODE (1
path, CPHAS profile, 0.0dB path loss). This sets the digital loss to zero
and the measured value will only reflect the hardware attenuation.

1Loss a1 12.0 e

RF FREQUEMNCY
CHANNEL1#PATH 1 2 3 4

1.953 000 000D O GHz

5 6

AWGH STATE Ex OFF OFF OFF OFF oFF

CALIBRATE PROFILE CPHAS CPHAS CPHAS CPHAS CPHAS CPHAS

MEM SEQ DISCRETE COMP OFF OFF OFF OFF OFF OFF

HOP CONTROL

UTILITIES

HELP CONST PHASE 0.0 0.0 0.0 0.0 0.0 0.0 des
SPEED 2.000 £.000 $2.000 €.000 8.000 8.000 kw/h
DOPPLER FREQ 14.5 14.5 14.5 14.5  14.5 14.5 Hz

S PATH LOSS 0.0 0.0 0.0 0.0 0.0 0.0 dB

Fig. 13 ABFS Calibrating Mode
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2. Configure the CMU generator to CDMA2000 PCS non-signalling mode
and ModQual O-QPSK with the following generator settings.

<t CDMAZ200 Nét:n;er. Analyzer / Gen.

Bl CDMA2000NAPCS Connection Control g8

Fig. 14 CMU Generator Setup

3. Set the CMU analyzer to the same frequency (not channel) as the
generator.

<t CDMAZ200 Nét:n;er. Analyzer / Gen.

Bl CDMAZ2000nA.Pcs Connection Control 8 RF Generator On

[£1937.5000 iz

Fig. 15 CMU Analyzer Setup
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4. Setthe IQ/IF board to Bypass mode (Fig. 16) in order to obtain the ref-
erence Average Burst Power PRer (Fig. 17).

Connect
PSK | g Control
Bl CDMAZ2000nA.Pcs Connection Control 8 RF Generator On
—Setupih.@ - IF Interface |,a
Default Settings
Digtel VQ-IFinterface | R>/Tx Bypass |
{ } R FPath Bypass
1 ol TH Fath Bypass
KA
Lot
RF unit
Trigger 11Q-IF 1

Fig. 16 1Q/IF Bypass Configuration

| CDMAZ200 Nét:n;er. Analyzer / Gen.  opsx Ed t g::?::lt [

GRS Setlings (| [8 Mod.Qual.
I - 16.9 dBm MS Power [+ Generator Level | HO-OPSK 4
COMA Potweer - 16.00 dBm
WIST XS flaverorm Guality Cutput Powver - 16.00 dBm Appli-
a4 F-FCH Level - 1400 oE pf.
SRR NeNTF] Cartier Freguency Error F-PCH Level - 1200 dB cation
F-Sync Level -16.00 dE
| ——— Transmit Time Error F-PICH Level -7.00 dE Analyzer
OChS Lewel On Level Tr
I - 30.6 4B Cartier Feedthraugh » Impairrnents J= e

- Generator Settings
=527 aB Lower Sidehand Suppr. Generator Modulation |Auto .G.nal_yzer
-552 a8 \Upper RF Freduency 1937 5000 MHz $ettings

RF Channel  [B20] 150
F-FCH Channel g Geherator

» PN Offget ] Level
-W Statistic Count F-FCH Frame Offset |0 4

F-FCHFrame Rate  |Full

[ +100.00 » Outof Tolrance » Power Cantra Generator

- Analyzer Level Set. P.Ctrl
RF hode Auto -
RF hanual Mazx. Level (0.00 dBm

« Analyzer Settings
RF Fregquency 1937.5000 MHz

" Stop Display Statistic Side Band Ienus
(R | Conditionl Model Countl Freq. Offsetl [

Fig. 17 Power in Bypass Mode
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5. Activate the 1Q loop and send the signal through the fading simulator.

Connect
PSK | g Control
Bl CDMAZ2000nA.Pcs Connection Control 8 RF Generator On
—setup |I.I’Q - IF Interface |,a
Default Settings O
Digtel VQ-IFinterface | Fading Path |
} R FPath Bypass
ol T¥ Path FQ INFOUT
IF QLT + i I A
If2 QUT + —
1F2 I — 57
it
RF unit
Trigger 11Q-IF 1

Fig. 18 1Q/IF Fading Configuration

J CDMA2000 "™

Analyzer / Gen.

Average

I -28.8 dBm MS Power
m Mlaveform Cuality
Carrier Frequency Errar
l———— Transmit Time Error

I —-299 ygg Carrier Feedthrough

- - 123 uB |RUES Sideband Suppr.
» =123 uB Upper:l
P 55 statsticant

I +100.00 « OutOf Tolerance

Settings

0- e t Connect
PsK gy Control

5}

[+ Generator Level

COMA Potweer
Qutput Powver
F-FCGH Level
F-PCH Leveal
F-Sync Level
F-PICH Lewvel
OCMNS Lewel
» Impairments
- Generator Settings
Generator Modulation
RF Freguency
RF Channel  [BC0]
F-FCH Channel
PN Of fset
F-FCH Frame Offset
F-FCH Frame Rate
» Povver Contral
- Analyzer Level
RF hace
RF hianual Max. Level
« Analyzer Settings
RF Fregquency

- 16.00 dBm
- 16.00 dBm
-14.00 dB
- 1200 dB
- 16.00 dB
-700 dB
On

Auto

1937 5000 MHz
150

a
i
i
Full

Auto
000 dBm

1927.5000 MHz

b Mod.Qual.
NO-QPSK 4

Appli-
cation

Analyzer
Level

Analyzer
Settings

Geherator
Level ...

Generator
Set. poy

-~ Stop Display Statistic
(R | Conditionl Model Counll

Fig. 19 Power with Calibration Mode Standard Fading

Side Band
Freq. Offset

Menus

6. The resulting Average MS Power P,.s (Fig. 19) must be subtracted
from the reference power P (Fig. 17) to obtain the hardware loss

(HWLoss) of the 1Q path.

HWLO0SS = Prer — Preas

22

=-16.9dB + 28.8dB =11.9dB
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The cbmMa2kFADLEVCOR control HARDWARE LOSS can be automatically up-
dated by pressing CALIBRATE or entered manually. This value is valid for
signalling and non-signalling measurements.
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5 Testing MS Receiver Quality with FER-FCH M easurements Un-
der Fading Conditionsand AWGN

1MAG4

A criteria for MS or BS receiver quality is the frame error rate of the funda-
mental channel (FER-FFCH) which is specified in the cdma2000 test speci-
fication 3GPP2 C.S0011-B for base and mobile stations.

How To Use the Test Specification

The following example describes the relevant parameters for performing
the test case 3.4.2 DEMODULATION OF FORWARD FUNDAMENTAL CHANNEL
with RADIO CONFIGURATION 1 with CASE 1 (see table below taken from the
test specification named above).

Channel Simulator
Case | Radio Configuration Configuration Number
1 1 1 (8 km/h, 2 paths)
2 1 3 (30 km/h, 1 path)
3 1 4 (100 km/h, 3 paths)
4 2 1 (8 km/h, 2 paths)
5 2 3 (30 km/h, 1 path)
6 2 4 (100 km/h, 3 paths)

Fig. 20 Channel Simulator Configuration Table

The test parameters for this test case are summarized in the according ta-
ble A.2.2.1-1 and are highlighted.

Parameter Units | Test1l | Test2 | Test 3
Tor/loc dB 8
Pilot E. dB -7
lor
Traffic E¢ dB  |@):-16.1|@):-135|@): -11.5
lor (2): -16.2 | (2): -13.5 | (2): -11.5
(3): -17.2| (3): -16.0 [ (3): -15.2
Toc dBm/ -63
1.23 MHz
Data Rate Bps 9600
Traffic Ep/N¢ dB (1): 6.8 (1):9.4 | (1):11.4
(2:68 | (2:94 | (2:11.4
(3:5.7 | 3:6.9 | 3:7.7
Channel Simulator
Configuration 1
(1): BC5and 11; (2): BCO, 2,3,7,9,10and 12; (3) BC 1, 4, 6
and 8

Fig. 21 Table A.2..2.1-1
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Tor/loc is the Signal to Noise Ratio (SNR) between the CDMA Power I, and
the AWGN signal level l,.. This value (8dB) must be entered in the
CDMA2KFADLEVCOR program which automatically calculates the AWGN
LEVEL (see p.8 for details on its derival) and sends it to the ABFS. Since
the ABFS AWGN level allows only 0.05 dB steps there may be a difference
between nominal and actual value.

5 /M Riatio/dB| SysBw /MHz| . _
8.00 1.23 8 mU
1.23 MH=
26,93 AWGN LvlAdD

3| AWGMPwiCor /dE |
o= 0.64

Fig. 22 AWGN Level

The source code for remote ABFS AWGN level setting is shown in appen-
dix A-1.

Pilot E¢ / lor is the ratio between the pilot signal (PICH LEVEL) and the
CDMA Power ly,. It must be set manually on the CMU as shown below.

[ | . Connect
Control
=] CDMAZ000NAPCS Connection Control Jg Signal On
—Setup |RF Settings/RF PoweriFICH Level |’5
Defallt Settings
~RF Settings Channel  Forward Link Reverze Link
RF Channel [BCA1] 150 19375000 MHz - 1857 5000 mHz
Rk Power Sigralling CrvervigsmiChannel Quality
COMA Poier - 7000 dem
CQUtput Fower
PICH Level | -7.00 o |
Sync Lewvel - 1600 a8
QCMS Level on -150
¥ Impairments
» Power Control
rFCH
FSCH
FSCCH r
rPCH
Connection Service Cfg. BS Signal Metwork | RF | Sync. I El : |I

Fig. 23 PICH Level
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Traffic E¢ / lor is the ratio between the traffic signal (FCH LEVEL) and the
CDMA Power ;. It must be set manually on the CMU as shown below.

Control

Ch. 1 CDMAZOO Nﬁ%n;er. Receiver Quality . ‘Connect

B CDMA2000NAPCS Connection Control [ Sighal On

|FCHIFCH Level

—Setup

B

Default Settings

r RF Settings

¥ Imparments

¥ Power Control

~FCH
FCHLevel
FCHEDB/ME
FCH[F-RC=1235]
FCHQOR
FCHFrame Offset

» SCH

» SCCH

»PCH

» QPCH

r Base Station Properties

g

Signalling

FER

| - 1400

[E- 1720

Lo S Tl s

00 e

Connection Handott |Service Cfg.

BS Signal

Fig. 24 FCH Level

Network | RF G’l Sync. |.- 2 |

Toc is the AWGN level at 1.23MHz system bandwidth (-63dBm). Depending
on To/loc the CDMA POWER is calculated as:

CDMA POWER = T,c + SNR = -63dBm + 8dB = -55dBm.

CDMA2000"%"

Power

Connect
Control

* Imparments
*» Power Contro
»FCH

»SCH

» SCCH
»PCH

B CDMA2000NaPCS Connection Control [§ Sighal On
—Setup |RF Settings/RF Power/CDMA Power |W
Default Settings [
~RF Settings Channel Forward Link Reverses Link
RF Channel [BCA] 150 1937 5000 Mz 1857 5000 Mz

*RF Power Signalling MinOutput Power 0-QPSK,
COMA Power E— 5500 dem | - 2500 dem
Qutput FPoler - 5500 dBm - 2500 dem
PICH Level -7.00 o - 700 e
Sync Level - 1600 o
DCNS Lewel On o -150 a6

Connection Handott | Serwvice Cfyg.

BS Signal Hetwork

| RF G}»l Sync. |.:- 2 ||

26
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Fig. 25 CDMA Power
The DATA RATE used in our example is 9.6 kbps which corresponds to the
CMU specific parameter FRAME RATE FuLL which is selected in SERVICE

OPTION 2.

=

Connect
Control

B CDMA2000nAPCS Connection Control J5 Signal On
—Setup IDrimary Service Class/, .. |,H
Selected Service Option Service Option 2
~FCH Config F-FCH-RC R-FCH-RC F-FCH-MO  R-FCH-MO
FCH 1 1
*Frames Signalling Cverview/Channel Quality
Frame Rate [ Ful |
Fattern Generation Random
Pattern ASASASASASASASASD pey
~ Service Option 9
» FCH Config
* Service Option 55
» Speech Service
* Test Data Service
* Packet Data Service
» Messaging Teleservice ([AMT)
Connection Service Cfy. | BS Signal Metwork | RF & | Sync. | EN |I

Fig. 26 FCH Frame Rate

When FRAME RATE HALF or less is selected, use the appropriate correction
factors in order compensate the data rate decrease to maintain constant
speech coder quality (see fig. 27 taken from CMU operation manual)..

R 1 RC 2 RC 3, 4 RC 5
bps Corr.f bps Corr. bps Carr. bps CorrJ
dB dB dB dB
Full SE00 0 14400 ] 9a00 ] 14400 1]
Half 4800 =3 T200 -3 4800 =3 7200 -3
Quarter 2400 ] 200 -6 2700 -85 3600 &
Eighth 1200 -5 1800 -8 1500 -8 1800 -8

Remote contral
20URce : RFGenerator : LEVel : FFCH <FFCH Level=

Fig. 27 Correction Factors
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[ N.Amer. : Connect
ch.2 CDMA200 pcg CodeDomain Pwr. |Control
B CDMA2000NAPCS Connection Control [g Signal On
—Setup IDrimary Service Classf. .. |,H
Tx On Period 1 1
Tx Off Period 0 0
SCHO Enatble Off Off
~SCHO Corfigy F-SCHO-RC  F-SCHO-MO  R-SCHO-RC  R-SCHO-MO
SCHO 3 0003, 3 00035,
SCHO Data Config Forward Reverse
[ ~DataRate 9.6 kbps 9.6 kbps |
MuxPOIs { Layer 1 1 Cornpress]
Frame Type Rate 1 Rate 1
Coding Convolutional Convolutional
Pattern Generation Random Random
Pattern A5 hex AD pex
Circular Buffer Frames 2 2
Tx On Period 1 1 =
Tx Off Period 0 0
Connection Handott Service Cfg. | BS Signal Hetwork | RF G’ | Sync. Kl - |

Fig. 28 SCHO Data Rate

Traffic Ep / Nt is for information purposes only and is not relevant for the
test. The corresponding value on the CMU does not apply because it is re-
lated to internal AWGN without fading.
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The CHANNEL SIMULATOR CONFIGURATION number must be selected
with cdma2kFadLevCor. CDMA 8, 2 Paths (BCO0..11) stands for simulation
of a CDMA MS moving with 8 km/h speed, receiving the signal from two
separate paths (direct and reflected path). BCO0..11 applies for band
classes 0 to 11.

L

|| === Channel Simulator Configuration

41-COMA 8.2 Paths [BC 0..11]
Channel Simulator Configuration » -COMA 8,2 Paths (BC0..11)

=l

iCor /

7
L 2-COMA& 30,2 Paths (BC0,2,35.7.9.10,11)
- 2-CDM& 14,2 Paths [BC1.4.68]
Vehicle Speed Band Classes 8 3. CDMA 0.1 Path (BCO.11)
[kmZh] 0,2, 3,5 and 7 3F2 4-CDMA 100, 3 Paths (BCO..11]
—  5-CDMA 0,2 Paths (BCO.11)
Band Classes 8 G-COM& 3.1 Path (BCO..11)
1,4, and 6
Number of Paths 2 2 1 3 2 1
Path 2 Power (Relative to Path 1) [dB] 0 0 N/A 0 0 N/A

Path 3 Power (Relative to Path 1) [dB] | N/A | N/A | N/A -3 N/A | N/A

Delay from Path 1 to Input [us] 0 0 0 0 0 0
Delay from Path 2 to Input [us] 2 2 N/A 2 2 N/A
Delay from Path 3 to Input [us] N/A | N/A | N/A | 145 | N/A | N/A

Fig. 29 Channel Simulator Configuration

While the ABFS offers three channel simulator configuration types via quick
selection buttons (CDMA 8 - 2 Path, CDMA 30 — 1 Path, CDMA 100 — 3
Paths) cdma2kFadLevCor allows quick selection of all channel simulator
configurations defined in the specification.

MODE HAMMEL 1/FATH 1 3 4 5 3

TATE ON Ex OFF OFF OFF OFF

AHGH ROFILE RAYL  RAYL RAYL RAYL  RAYL  RAYL

CALIBRATE ISCRETE COMP OFF oFF oFF OFF OFF oFF

MEM SEQ

HOF CONTROI

UTILITIES

HELFP FEED §.000 £.000 £.000 £.000 £.000 £.000 kw'h
OPFLER FRE®Q 15.7 15.7 15.7 15.7 15.7  15.7 Hz
ATH LOSS 0.0 0.0 0.0 0.0 0.0 0.0 dBE

~ DELAY 0.00 2.00 O0.00 0.00 O0.00 O0.00 PFs

Fig. 30 ABFS Channel Simulator Configuration

The source code on appendix A-2 shows how to select channel simulator
configuration 5 (CDMA 0 — 2 Paths) in an own test application.

Keep in mind that the Software Loss may change when the fading profile is
varied and needs to be updated in cdma2kFadLevCor (see p.7 for details
on the Software Loss calculation). Appendix A-3 shows the remote com-
mand sequence for the automatic software loss calculation.
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Calibration and Test Procedure

1. For the calibration procedure connect RF2¢,; with RF1,, on the CMU.
This setup allows higher generator level and a more sensitive analyzer
input than RF20uUT and RF2IN.

2. Start cDMA2KFADLEVCOR.EXE and press the INIT buttons (see section
DEVICES, p.13).

3. Switch to CALIBRATION MODE in cDMA2KFADLEVCOR. This will set the
CMU CDMA PoWER to the maximum level -16dBm.

4. Set equal generator and analyzer frequencies on the CMU, e.g.
1955.0MHz. This may be checked by pressing the GET SETTINGS but-
ton in the program.

5. Determine the HARDWARE L0Oss by pressing the CALIBRATE button in
CDMA2KFADLEVCOR. The calibration takes approx. 40s and is ready
when the CALIBRATE button is no longer dimmed.

6. Switch to MEASUREMENT MODE in cDMA2KFADLEVCOR which automati-
cally updates the CMU external attenuation with the EXT ATTEN value
and switches the CMU-B17 Fading path ON.

EHthe&Schwalz cdma2000 Fading Level Correction ¥1.11
File Devices! Channel Simulator Cfgl Help

= RohdetSchwarz,CMU 200-1100.0 g RohdedSchwarz ABFS 100043/0002,1.12 1

Analyzer Generator 5 S/M Ratic/dB| SpsBiw//MHz
RF Charnel | RF Channel | | (CDMA100. 2Path Fading Std 5 o 123

STANDARD FAD Fading T
50 50 A RS o 46 AWGN Lyl/dB

RefLevel/dBm| RF Lyl / dBm |
0.00 70,00

Hardware Lozs / dB| Software Loss / dB | A GMNPwiCor /dB | Cable Lozs/dB
Ext Atten/dE 828 | =3 190 + 3 39 - 0Bd |+ 1.00

Get Seftings

| Calculate '

tode -
Calibration (RF2->REF1) tMeasurement (RFZ)

Fig. 31 cdma2kFadLevCor Setup

By switching to Measurement Mode the ABFS RF FREQUENCY is also
automatically set equal to the CMU generator (BS) RF frequency. This
corresponds to the following manual procedure on the ABFS:

GROUPA FSIM -> STANDARD FAD -> RF FREQUENCY -> e.g. 1955.0MHz
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Connect
QPsK | gy Control

Bl CDMAZ2000nA.Pcs Connection Control 8 RF Generator On
RF Connector Setup
RF 20T RF 2 RF 1 RF
G Output
Ext. Att.
+00de +914e +00 B Output
RF 41In RF 2 RF 1 RF
@- Input
Ext. Att.

+00d8 +10d8 +00 uB Input

| —N Wideband
Paak Power

Standard | | Analyzer |Generator | nFIRF@'l Sync. 1 I

Fig. 32 RF Connector Setup

10.
. To select the FER-FCH test choose MENU SELECT -> IMT-2000 MOBILE

11

12.
13.

Select the desired fading profile in the cdma2kFadLevCor program
(CHANNEL SIMULATOR CFG -> e.g. CDMA 8, 2 PATH i.e. CDMA 100, 3
PATH). -> SET. Close this menu with QuIT).

Calculate the SOFTWARE Loss by pressing the program's CALCULATE
button (-3.01 for CDMA 8, 2 Path i.e. -3.98dB for CDMA 100, 3Path,
which is negative attenuation or gain). This also updates the
AWGNPWRCOR, AWGNLvVL and SysBw (make sure SysBw =2
1.23MHz) displays.

Optionally edit the CABLE Loss, e.g. 1.00dB. It can be determined as
described in section Controls and Indicators, page 17.

Disconnect the cable from RF1 and connect it to the MS.

STATION -> CDMAZ2000 PCS -> SIGNALLING mode -> RECEIVER QUALITY
-> FER-FcH on the CMU.

Select 1ST SERVICE CLASS -> LOOPBACK SERVICE (TEST).

Select NETWORK STANDARD -> e.g. BC1 (Bandclass 1): N.AMERICAN
PCS
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» Ralerted Orcer Information
» W FiTonration
= sl Selup |
berm 1D Mumiber {
FF Charrel A0
L) = 3500 dBm
w» RF {3
RF Correchor in RF13
RF Ext Ait 0 108
R Connechar Ouwt RE1
FF Ext Alt Cut 84 0B

MAZMW Receiver Quality p{_::}'

Signal
mniﬂ:ﬂ?h';:;tlm Ll

or
call from the mobile.

| Loopback Service itest 3

1t Service
Class

BC 1: Namerican pcs ¥ m

-— | —== [T Power
Starcky Access Frobe

Commection | 0 |SeeiceClg.| BESkna | Weteork | RF Ge | Syne. |— P ||

Fig

14.

15.

16.

17.

18.

19.
20.

. 33 Connection Control

Select CONNECT CONTROL -> BS SIGNAL SETTINGS -> RF CHANNEL, e.g.

500 (Foward Link 1955MHz, Reverse Link 1875MHz).

Select CONNECT CONTROL -> BS Signal -> CDMA PoweR (Signalling) -

> e.9.-35dBm (a higher level is required for mobile registration).

Register the mobile by switching the power on.

Establish a cdma2000 PCS connection dialing a number on the MS or

by pressing CONNECTION -> CONNECT MoBILE on the CMU and accept-

ing the call on the MS.

Optionally set FER-FCH -> STop CONDITION -> NONE in case precise

measurement values are required for statistical reasons.

32

Set FER-FCH -> FRAMES -> i.e. 9000 FRAMES for conformance tests.

Select CoONNECT CONTROL -> BS SIGNAL LEVEL -> CDMA POWER ->
55dBm (see p. 26 for description).
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21. The resulting FER-FCH is displayed on the CMU.

CDMA200 Nét:n;er. Receiver Quality RS et

Control
| RUN fE=ies] |59ﬁings | [ ﬁFER
Test Setup TizH Dermod.
0.30 % FER — FCH «FER Cormman Settings FCH
3 Frame Errors — B Signal Levels
’ COMA Power - 950 dBm Test Setu
SN T Y Confidence Level ety o) e P
1011 REaEs F-FCH Level - 140 dB
o 1000 F-FCH Ehihit 00 oE Analyzer
F-SCHO Level - 135 dB Level
LU0 Fer scHrsceH F-SCHO Emilt 00 oB
I F-SCH1 Level - 1345 dB&
——- FER 5CHO F-SGH1 ElfNt
——— Frame Errors —| ~Impairrments
——— Confidence Level 4 AIAGH Level ~ 199 o8 i
ES Freq Offset off BS Signal
——— Frames Injected Tx FER off Level ..
0 = «B5 Signal Settings |
F-FCH Frame Rate  |Full .
[ P RF Channel 500 B3 Signal
RF Freq, (Fwd) 1855,0000 MHz Settings
| "1 ST ——] RF Freq, (Rev) 1375,0000 MHz
——— Confqence Level 4 «Powver Cantrol
Power Ctrl. Bits Auto
& CDMA Power & Sequene Made  |Repeated
- 950 dBm

CDMA F-PICH F-FCH F-SCHO F-SCH1 Ienus |
Power Level Level Level Level

Fig. 34 FER-FCH Measurement

Measuring FER Characteristic

While the specification mainly applies for production tests, developers may
need more information in order to classify devices such as a FER-FCH er-
ror rate vs. CDMA Power characteristic. The example below was per-
formed with a CMU200, ABFS and a CMU-Z10 shielded chamber for mo-
bile stations. If no mobile station RF adapter is available use the CMU-Z11
antenna coupler.

09)
o
o)
o

=
D
D
D

/
(9))]
D

D
D

r__rf—f‘
Q1
D
o)
o)

FER-FCH / %
L—*"]
In
D
©
D

// /
= N W
O O O
o D oD
o D O

S

T T T

-110,00 -105,00 -100,00 -95,00 -90,00

CDMA Pwr / dBm
Fig. 35 FER-FCH vs. CDMA Pwr

D
D
D
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6 Appendix A: Remote Control Command Sequences

1MAG4

A-1 Turn AWGN ON (ABFS)

viPrintf (hFSim, "AWGN:STAT ON'"); // AWGN ON
viPrintf (hFSim, "AWGN:MODE SN'); // Signal+Noise
VviPrintf (hFSim, "AWGN:SNR %0.21F", AwgnLev);

A-2 Fading Profile Configuration (ABFS)

switch (FadCfg)
{
case 1: viPrintf (hFSim, "FSIM:STAN CDMA8'™); break;
case 2: ViPrintf (hFSim, "FSIM:STAN CDMA30');
ViPrintf (hFSim, "FSIM:PATH2:STAT ON'™);
VviPrintf (hFSim, "FSIM:PATH2:LOSS 0');
viPrintf (hFSim, "FSIM:PATH2:DEL 2E-6"");
break;
case 3: ViPrintf (hFSim, "FSIM:STAN CDMA30');
ViPrintf (hFSim, "FSIM:PATH2:STAT ON');
viPrintf (hFSim, "FSIM:PATH2:LOSS 0.0");
ViPrintf (hFSim, "FSIM:PATH2:DEL 2E-6"");
ViPrintf (hFSim, "FSIM:SPE:UNIT KMPH™);
ViPrintf (hFSim, "FSIM:PATH1:SPE 14.0");
ViPrintf (hFSim, "FSIM:PATH2:SPE 14.0");
break;

case 4: viPrintf (hFSim, "FSIM:STAN CDMA30'); break;
case 5: viPrintf (hFSim, "FSIM:STAN CDMA100"); break;
case 6: viPrintf (hFSim, "FSIM:STAN CDMA30');

VviPrintf (hFSim, "FSIM:PATH2:STAT ON');
ViPrintf (hFSim, "FSIM:PATH2:LOSS 0.0")
viPrintf (hFSim, "FSIM:PATH2:DEL 2E-6"")
viPrintf (hFSim, "FSIM:PATH1:PROF CPH'™)
ViPrintf (hFSim, "FSIM:PATH2:PROF CPH'™);
VviPrintf (hFSim, "FSIM:SPE:UNIT KMPH™);
viPrintf (hFSim, "FSIM:PATH1:SPE 0.054');
viPrintf (hFSim, "FSIM:PATH2:SPE 0.054');
break;
case 7: VviPrintf (hFSim, "FSIM:STAN CDMA30');

ViPrintf (hFSim, "FSIM:SPE:UNIT KMPH™);
viPrintf (hFSim, "FSIM:PATH1:SPE 3.0");

}

A-3 Automatic SWLoss Calculation (ABFS)

viQueryf (hdl, "FSIM:STAN?", "%s", szStd);
for (i=1; i<=12; i++) // max. 12 paths

viQueryf (hFSim, "FSIM:PATH%d:STAT?", "'%d",&mod);
it (mod) //n-th path ON?

//--- n-th path loss? --—-
viQueryf (hFSim, "FSIM:PATH%d:LOSS?","%If",1,&l0S);

amp = pow (10.0, -los * 0.1); // delogarithmize
sum += amp; // add to sum
}
by N
SwLoss = 10.0 * logl0 (sum); //logarithmize
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7 Additional I nformation

Please contact TM-Applications@rsd.rohde-schwarz.com for comments
and further suggestions.

8 Orderinginformation

Communication Tester

CMU 200 1100.0008.02
CMU 300 1100.0008.03
Fading Simulator

ABFS Base Band Fading Simulator 1114.8506.02
Options

CMU-B17 IQ-IF Interface 1100.6906.02
CMU-B83 cdma2000 Signalling Unit 1150.0301.12

Accessories
CMU-Z11 Shielded Cover 1150.1008.02
CMU-210 Antenna Coupler 1150.0801.02

ROHDE&SCHWARZ

ROHDE & SCHWARZ GmbH & Co. KG " Mihldorfstrae 15 D-81671 Minchen ' P.O.B 80 14 69 - D-81614 Minchen -
Telephone +49 89 4129 -0 * Fax +49 89 4129 - 13777 " Internet: http://www.rohde-schwarz.com

This application note and the supplied programs may only be used subject to the conditions of use set forth in the download
area of the Rohde & Schwarz website.
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