
WCDMA/3GPP Application firmware FSIQ-K72
Transmitter measurements on 3GPP base stations and modules with Signal Analyzer FSIQ

Adds further measurement functions 
according to 3GPP specifications for the 
FDD mode to the FSIQ analyzer family.

• Code domain power 
(code domain analyzer)

• Code domain power versus time
• Error vector magnitude (EVM)
• Peak code domain error
• Timing offset
• Occupied bandwidth (OBW)
• Adjacent-channel leakage ratio 

(ACLR)

Featuring wide dynamic range for adja-
cent-channel power and high-precision 
RMS power measurements, FSIQ is an 
ideal tool for base station transmitter 
measurements in development and pro-
duction
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Code domain power measure-
ments

The main application of the FSIQ-K72 is 
the determination of the power in the 
individual code channels referred to as 
code domain power measurement. The 
power ratios between the individual 
channels for instance can be checked for 
compliance with the nominal values. 
Moreover, this measurement is a very 
efficient tool for detecting impairments 
such as clipping or intermodulation 
effects that are not obvious from the 
spectrum alone.

The power of the different codes is shown 
versus the code number. The width of the 
displayed bargraph intuitively provides 
information about the occupied code 
domain and the spreading factor.

To investigate power control, the power 
characteristic in a code channel can be 
displayed versus all slots of a frame 
(10 ms).

Measurement of modulation quality: 
peak code domain error and EVM

Two different measurements are stipu-
lated in Specification 3G TS 25.141 for 
determining the modulation quality: 

• EVM (error vector magnitude)
• Peak code domain error

For a signal with e.g. only one P-CCPCH 
without SCH, the EVM can be determined 
with the normal vector signal analysis 
function of the FSIQ.

The code domain power measurement 
offers an in-depth analysis for a WCDMA 
signal with several active channels. The 
"modulation accuracy" measurement 
returns a modulation error value for the 
total signal, whereas the symbol EVM 
function yields the individual vector 
errors of the active channels.

To obtain the peak code domain error 
(PCDE), the vector error between the 
measured signal and the ideal reference 
signal is determined and projected to the 
codes of a specific spreading factor. With 
FSIQ-K72, the spreading factor for the 
PCDE measurement can be selected by 
the user.

Automatic detection of active channels 
and their data rate

The scrambling code, which is user-
selectable on the FSIQ, must be known 
for the code domain power measure-
ment. 3GPP/FDD signals may use differ-
ent spreading factors and data rates in 
the various channels. The data rates are 
automatically detected by FSIQ-K72 and 
need not be known beforehand.

Spectrum measurements over wide 
dynamic range

FSIQ is a powerful analyzer for WCDMA 
signals even without Application Firm-
ware FSIQ-K72 and of course retains 
these functions when fitted with 
FSIQ-K72. An RMS detector integrated as 
standard allows precise transmitter 
power measurements irrespective of the 
waveform. The reproducibility of the 
measurement can easily be adapted to 
the test requirements via the measure-
ment time. Given the settings defined for 
channel power measurements in line 
with the 3GPP standard and the associ-
ated measurement time of 2 s, a repro-
ducibility of <0.01 dB is obtained for the 
channel power measurement. With a 
measurement time of 200 ms the repro-
ducibility (1 σ value) is <0.1 dB. Thanks to 
its extremely wide dynamic range the 
FSIQ is the ideal analyzer for out-of-band 
emissions that have to be detected for 
instance by means of adjacent-channel 
power measurements. With a dynamic 
range of more than 75 dB in the adjacent 
channel and more than 82 dB in the alter-
nate channel FSIQ exceeds by far the val-
ues prescribed by the specification. 

Application Firmware FSIQ-K72 enhances 
the wide range of applications of Signal 
Analyzer FSIQ to include code domain 
power and modulation measurements on 
3GPP/FDD base station signals. All trans-
mitter measurements required according 
to Specification 3G TS 25.141 V3.2.0 can 
thus be performed by a single instrument.

1) These measurements can be performed with basic func-
tions of FSIQ, there are no 3GPP-specific setting functions.

2) These measurements can be performed on a 3.84 MHz 
QPSK signal (e.g. only P-CCPCH without SCH).Code Domain 
Power-Messungen

Measurement Chap-
ter of 

Specifi-
cation 
25.141

FSIQ FSIQ 
with 
FSIQ-
K72

Base station 
maximum out-
put power

6.2.1 x

CPICH power 
accuracy

6.2.2 x

Frequency error 6.3, 
6.7.1

x2) x

Power control 
dynamic range

6.4.3 x

Total power 
dynamic range

6.4.4 x

Occupied band-
width

6.5.1 x

Spectrum emis-
sion mask

6.5.2.1 x1)

ACLR 6.5.2.2 x

Spurious emis-
sions

6.5.3 x1)

Error vector 
magnitude

6.7.2 x2) x

Peak code 
domain error

6.7.3 x
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RESULT SUMMARY

GLOBAL RESULTS �

Total PWR -0.77 dBm � Carr Freq Err 287.29 Hz

Chip Rate Err -0.32 ppm � Trg to Frame 3.57 ms

Modulation Acc 4.76 % rms � Pk Code Dom Err 48.89 dB rms

CPICH Slot Number 0 � (7.5 ksps)

������� ��������������������������� �
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���������

CHANNEL RESULTS �

Symb Rate 15 ksps � Timing Offset 0 Chips

Channel Code 0 � Chan Slot Number 0

Error Vector Mag 0.78 % rms � Error Vector Mag 1.64 % Pk

�

-30

Measurements cannot only be performed 
on systems but also on individual compo-
nents such as amplifiers which have to 
meet more stringent requirements.

To achieve the maximum dynamic range, 
the optimum mixer level can be set very 
precisely using the optional 1 dB Attenu-
ator FSE-B13.

To simplify operation, FSIQ-K72 provides 
the main spectrum measurements in the 
main menu:

• Power
• ACLR
• Occupied bandwidth
• Spectrum
• Time domain

Remote control

All measurements can be remote-control-
led as well as results and demodulated 
data be transferred via the IEEE bus. The 
settings already defined in the applica-
tion firmware make the handling of the 
FSIQ extremely easy so that it is ideal for 
use in production environments.

Other standards

Application Software Packages FSE-K11 
(GSM transmitter measurements), FSIQ-
K71 (code domain power measurements 
for IS-95) and the basic vector signal ana-
lysis functions of FSIQ itself make FSIQ a 
universal and multistandard-capable 
platform for base station transmitter 
measurements.

Applications and examples

Code domain power measurement on a 
signal with 32 active channels (1)

Active and inactive channels are marked 
in different colours. Inactive channels 
(noise, interference) are displayed with 
the highest spreading factor. The table 
shows in addition the main parameters of 
the total signal at a glance, e.g. total 
power, frequency error and error of chip 
rate, as well as the parameters of the 
marked code channel, such as timing off-
set and code power.

Measurement of code domain power 
versus time (2)

The code power can additionally be dis-
played versus the 15 slots of a frame to 
determine the accuracy of power control.
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ACLR measurement with maximum 
dynamic range and highly reproducible 
RMS power measurement (3)

The requirements for measurements on 
components are usually more stringent 
than the limit values prescribed by the 
specification. With its low noise figure of 
18 dB and third-order intercept point of 
20 dBm (FSIQ7), the FSIQ features an 
adjacent-channel leakage ratio of 75 dB.

Measurement of occupied bandwidth (4) 

The occupied bandwidth is measured to 
determine the bandwidth in which 99% 
of the signal power is transmitted. The 
limit value according to 3GPP is 5 MHz.

Peak code domain error measurement (5)

The peak code domain error is projected 
to the codes of the highest spreading fac-
tors. The maximum value of all codes per 
slot is displayed. 

Error vector measurement (6)

A signal comprising a large number of 
active channels can no longer be analyzed 
with the usual vector signal analyzer func-
tions. FSIQ-K72 therefore provides the 
modulation accuracy measurement func-
tion that allows the EVM of a total signal 
to be measured for multichannel signals 
too. This measurement is closer to reality 
than the EVM measurement with one 
active channel only (P-CCPCH). 

RBW 30 kHz

VBW 300 kHz

SWT 2 s

A

1RM

Unit dBm

RF Att 0 dB

Ref Lvl

-30 dBm

Ref Lvl

-30 dBm

2.46848 MHz/Center 160 MHz Span 24.6848 MHz

EXT

-120

-110

-100

-90

-80

-70

-60

-50

-40

-130

-30

1

Marker 1 [T1]

-37.44 dBm

160.00000000 MHz

1 [T1] -37.44 dBm

160.00000000 MHz

CH PWR -17.43 dBm

ACP Up -73.64 dB

ACP Low -73.16 dB

ALT1 Up -74.10 dB

ALT1 Low -74.24 dB

cl2
cl2

cl1
cl1

C0
C0

cu1
cu1

cu2
cu2

RBW 30 kHz

VBW 300 kHz

SWT 200 ms

A

1RM

Unit dBm

1 MHz/Center 890.2 MHz Span 10 MHz

Ref Lvl

-7 dBm

Ref Lvl

-7 dBm

RF Att 10 dB

Mixer -20 dBm

LN

-100

-90

-80

-70

-60

-50

-40

-30

-20

-10

-107

-7

1

T1
T2

Marker 1 [T1]

-22.41 dBm

890.19750000 MHz

1 [T1] -22.41 dBm

890.19750000 MHz

OPB 4.08817635 MHz

T1 [T1] -27.91 dBm

888.16593186 MHz

T2 [T1] -28.05 dBm

892.25410822 MHz

Ref Lvl

13 dBm13 dBm

-2

-28

0 dBm0 dBm

7

-2

-28

START: CH 0 STOP: CH 638 CH/DIV

dBm

Ref Lvl

-2

A

LN

0 15

dB

Ref LvlRef Lvl

-2

B

CF 890.2 MHz

Code Pwr Abs Zoom

CPICH Slot 1

SR 30 ksps

Chan Code 8

Chan Slot -7

CF 890.2 MHz

Peak Code Dom Err

CPICH Slot 1

Spread Fac 512

-63

-56

-49

-42

-35

1

-7

-70

0

-63

-56

-49

-42

-35

1

-

-70

0

CS

14

12

0 dBm0 dBm

Chan Slot -7CPICH Slot 113 dBm13 dBm

%

Ref Lvl

d

Ref Lvl

0 15

Ref Lvl

d

Ref Lvl

A

LN

B

CF 890.2 MHz

Channel Table Chan Code 8

CF 890.2 MHz

Modulation Acc.

CPICH Slot 1

SR 30 ksps

Chan Code 8

Chan Slot -7

2

4

6

8

10

18

0

20

CHANNEL TABLE

Type � Symb R. � Code# � Status � TFCI � PWR ABS � PWR REL � T Offs

������� ����������

��������

���������

�������

����������

���������

�

��������CPICH � 15 ksps � 0 � active � OFF � -16.62 � 0.00 � 0

PSCH � 15 ksps � -- � active � -- � --- � --- � ---

SSCH � 15 ksps � -- � active � -- � --- � --- � ---
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Specifications

The specifications below apply to FSIQ3, FSIQ7, FSIQ26 and FSIQ40 fitted with options FSIQ-
B70 and FSIQ-K72. They are based on the data sheet specifications of Signal Analyzer FSIQ 
and have not been checked separately. Specifications are guaranteed under the following 
conditions: 15 minutes warmup time at ambient temperature, specified environmental con-
ditions met, calibration cycle adhered to and internal calibration performed. Data with toler-
ances are measurement uncertainties with a confidence level of 95%. Data without toleranc-
es are typical values. The specified level measurement errors do not take into account 
systematic errors due to reduced S/N ratio.

Measurement Test specifications 
and permissible 
measurement 
uncertainty to 3G 
TS 25.141 V3.2.0

Code domain power
(applies to code domain power and code domain power vs slot)

Total signal power, measure-
ment uncertainty

<0.6 dB 6.2.1

CPICH power, measurement 
uncertainty

<0.7 dB 6.2.2

Code power; measurement 
uncertainty
Absolute 
Relative

<0.7 dB
<0.1 dB

Frequency error 
Measurement range
Uncertainty (S/N > 40 dB)

<1 kHz
<1.5 Hz + error of 

reference fre-
quency

6.3, 6.7.1

<0.05 ppm

Modulation accuracy (composite EVM)

Measurement range 1.5% to 25%

Inherent EVM <1.5%

Measurement uncertainty <0.5%

Peak Code Domain Error 6.7.3

Measurement range
Inherent PCDE
Measurement uncertainty

0 dB to – 60 dB
–60 dB
<1 dB

(0 dB to – 40 dB)

–33 dB

Output power 6.2.1

Measurement uncertainty, 
absolute

<0.6 dB 1 dB

Measurement uncertainty, 
relative

<0.2 dB 0.7 dB

Occupied bandwidth (99%) 6.5.1

Measurement uncertainty <85 kHz

Ordering information

Application Firmware FSIQ-K72 can be integrated into any member of the FSIQ family. Option 
FSIQ-B70, memory extension and DSP, is a prerequisite for operating the application 
firmware. Additional modifications may become necessary if option FSIQ-B70 is retrofitted.
.

Recommended extras

ACLR (adjacent channel leakage ratio)
(3.84 MHz BW)

6.5.2.2

5 MHz offset 
Dynamic range
Measurement uncertainty

75 dB
<0.5 dB 

(ACLR <60 dB)

45 dB

10 MHz Offset 
Dynamic range
Measurement uncertainty

82 dB
<0.5 dB 

(ACLR <60 dB)

50 dB

Spurious emissions

Level uncertainty
<2.2 GHz
2.2 GHz to 4 GHz
>4 GHz

<1dB
<1.5 dB
<2.5 dB

Designation Type Order No.

Application Firmware 3GPP BTS 
Code Domain Power Measure-
ments for FSIQ

FSIQ-K72 1126.4746.02

DSP and IQ Memory Extension
2 x 512 k

FSIQ-B70 1119.6747.02

Designation Type Order No.

1 dB Attenuator for FSE/FSIQ FSE-B13 1126.4746.02

High-Power Attenuator 20 dB, 50 
W, 0 GHz to 6 GHz

RDL50 1035.1700.52

ISO 9001
Certified Quality System

DQS REG. NO 1954
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