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Installing and Enabling the Application Firmware

Contents of the Software Manual for Application Firmware

R&S FS-K84

This software manual contains information on operation of the R&S FSU and R&S FSP spectrum
analyzers and the R&S FSQ signal analyzer configured with Application Firmware R&S FS-K84. It
includes a description of the menus and the remote-control commands for the 1XEV-DO base station
test application firmware.

All other aspects of analyzer operation can be taken from the operating manual of the analyzer.

The software description of the application firmware consists of the data sheet and the following

chapters:

The data sheet
Chapter 1
Chapter 2
Chapter 3
Chapter 4
Chapter 5
Chapter 6

Chapter 7

Chapter 8
Chapter 9

Chapter 10

Chapter 11

1157.2868.44

informs on the typical specifications and the firmware characteristics
describes how you enable the application firmware.

describes typical examples of measurements by means of tests.
describes the test setup for base station tests.

describes the predefined channel tunnels

gives a schematic view of the control menus.

contains a detailed description of all functions for base station tests as a
reference for manual operation. The chapter also lists the corresponding IEC bus
command for each chapter.

describes all the remote-control commands that have been defined for the
application firmware. A table containing the IEC bus commands assigned to the
softkeys are given at the end of the chapter.

describes the performance test

contains tables that illustrate the relationship between the MAC index and the
Walsh code for the MAC and PREAMBLE channel types

provides definitions and abbreviations relating to the 1xEV-DO standard that are
also used in this software description

contains the index of this software manual.
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FS-K84 Installing and Enabling the Application Firmware

1XEV-DO Base Station Test Application Firmware
R&S FS-K84

When configured with Application Firmware R&S FS-K84, the analyzer performs code domain power
measurements on forward link signals (base station) on the basis of the 3GPP2 Standard (Third
Generation Partnership Project 2) 3GPP2 Standard (Third Generation Partnership Project 2) High Rate
Packet Data. This Standard, which was defined for packet-oriented data communications, is generally
referred to as 1XEV-DO (First EVolution Data Only). This name is also used in Application Firmware
R&S FS-K84.

In this Standard, the expressions "access network" (AN) and "access terminal" (AT) are used for the
base station and the mobile terminal, respectively. To retain the similarity with the CDMA2000 BTS
application firmware, the expression "base station" is also used in connection with the 1xEV-DO FS-
K84 application firmware.

The 1XEV-DO BTS application firmware is based on the "CDMA2000 High Rate Packet Data Air
Interface Specification" of version C.S0024 v.3.0 dated December 2001 and the "Recommended
Minimum Performance Standards for CDMA2000 High Rate Packet Data Access Network" of
version C.S0032-0 v.1.0 dated December 2001.

These standard documents are published as TIA 856 (1S-856) and TIA 864 (1S-864), respectively.The
application firmware supports code domain measurements on 1xXEV-DO signals. This code domain
power analyzer provides the following analyses, among others: Code Domain Power, Channel
Occupancy Table, EVM, Frequency Error and RHO Factor. All four channel types (PILOT, MAC,
PREAMBLE and DATA) are supported and the modulation types in the DATA channel type are
detected automatically. The signals needing to be measured may contain different modulation types or
preamble lengths in each slot, thus making it possible to perform measurements on base stations while
operation is in progress.

In addition to the code domain measurements described in the 1xEV-DO Standard, the application
features measurements in the spectral range such as channel power, adjacent channel power,
occupied bandwidth and spectrum emission mask with predefined settings.

The 1XEV-DO Standard has been developed from the CDMA2000 Standard, which in its turn was an
extension of cdmaOne (IS 95). All these standards are based on the same RF parameters, this being
the reason why the RF measurements of CDMA2000 and 1xEV-DO are identical. In the code domain,
however, CDMA2000 and 1xEV-DO are not compatible, since the chips for 1XEV-DO are assigned
chronologically one after the other to the different channel types, and in the DATA channel type 8-PSK
and 16-QAM modulation methods are used in addition to QPSK. With CDMA2000, there are only BPSK
and QPSK modulation methods. Furthermore, a slot is always assigned to precisely one node with
1xEV-DO, whereas with CDMA2000 several nodes communicate with the base station simultaneously.
For further details refer to the chapter entitled "Code Domain Measurements on 1xXEV-DO Signals",
starting on page 57.

1157.2868.44 7 E-2



Installing and Enabling the Application Firmware FS-K84

1 Installing and Enabling the Application Firmware

Installation

If Application Firmware R&S FS-K84 has not been installed on the device, a firmware update will have
to be performed. This will have been done already if the application software was installed at the
factory.

Before the application firmware can be installed, a corresponding basic firmware of the basic device has
to be installed on the analyzer. Refer to the release notes of the current Application Firmware R&S
FS-K84 for the latest versions.

If the basic firmware has to be updated, start the firmware update from the current floppy disks of the
basic firmware by successively pressing SETUP - NEXT > FIRMWARE UPDATE.

If the correct basic firmware is installed, the firmware update for the firmware application is started from
the floppy disks of the Firmware Application R&S FS-K84 using the same key sequence - SETUP >
NEXT > FIRMWARE UPDATE.

Following installation, the application firmware has to be enabled as described below.

Enabling

Application Firmware R&S FS-K84 is enabled on the SETUP > GENERAL SETUP menu by entering a
keyword. The keyword is supplied with the application firmware. When the application software is
installed before the device leaves the factory, the application firmware will already have been enabled.

GENERAL SETUP menu:

The OPTIONS softkey opens a submenu in which the keywords can be

f L4 entered for the application firmware. The available applications are displayed
Hi? in a table, which is opened when you enter the submenu.
I NSTALL The INSTALL OPTION softkey activates input of the
CPTI ON keyword for an application firmware.

One or several keywords can be entered in the input
field. If the keyword is valid, the message OPTION KEY
OK is displayed and the application firmware is entered in
the FIRMWARE OPTIONS table.

If a keyword is invalid, the message OPTION KEY
INVALID is displayed.

If the version of the application firmware and the version of
the basic firmware are not compatible, an appropriate
message is issued. In this instance, follow the instructions
contained in the above chapter, "Installation".

1157.2868.44 8 E-2
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2 Getting Started

The following chapter explains basic 1XEV-DO base station tests using a test setup with the Signal
Generator R&S SMIQ as the device under test. It describes how operating and measuring errors can be
avoided by means of correct default settings.

The measurement screen is presented in Chapter 6 for the different measurements.

Attention is drawn to important settings exemplifying how to avoid measurement errors during
measurements. The correct setting is followed by the effect of an incorrect setting. The following
measurements are performed:

e Measurement 1: Measuring the signal spectrum
e Measurement 2: Measuring the spectrum emission mask

e Measurement 3: Measuring the relative code domain power and the frequency error
- Setting: Center frequency

e Measurement 4: Triggered measurement of relative code domain power
- Setting: Trigger offset
- Setting: PN offset of base station

e Measurement 5: Measurement of composite EVM
e Measurement 6: Measurement of peak code domain error

e Measurement 7: Measurement of RHO factor

The 1xEV-DO raw data are created with the R&S WinIQSIM software and loaded into the arbitrary
waveform generator of the SMIQ.

The measurements are performed with the following instruments and aids:

e Spectrum Analyzers R&S FSU, R&S FSP or Signal Analyzer R&S FSQ with Application Firmware
R&S FS-K84 (base station test for 1XEV-DO).

e Vector Signal Generator SMIQ with hardware options data generator B11 / modulation coder B20
and arbitrary waveform generator B60 together with firmware version 5.70 or higher with enabled
option K17 1XEV-DO and SMIQ-Z5 PARDATA BNC ADAPTER for external trigger signal.

e PC that is either connected by means of a serial cable to the SMIQ, or has an IEC bus card and
connected by means of an IEC bus cable to the SMIQ. R&S WinIQSIM Software 3.91 or higher is
installed on that PC. The software can be downloaded from the Rohde & Schwarz web site on the
Internet at http://www.rohde-schwarz.com.

e 1 coaxial cable, 50 Q, approximately 1 m, N connector

e 2 coaxial cables, 50 Q, approximately 1 m, BNC connector

1157.2868.44 9 E-2
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Generating a 1XEV-DO forward link signal with WinlQSIM

The WinlQSIM software can be downloaded at http://www.rohde-schwarz.com and is installed on a PC.
The WinIQSIM software can be used to generate 1xEV-DO forward link signals, which are the
transferred on an SMIQ or AMIQ. An explanation is given below of how the test signal described in the
1XEV-DO Standard is generated. WinIQSIM version 3.91 or higher is assumed.

Selecting Start and
Standard:

Activate channel types:

1157.2868.44

Start WinlQSIM.exe.

On the File menu, select the New option and select 1XEV-DO from the
list that follows. The 1XxEV-DO dialog box appears.

Select BS1 in the dialog box to configure base station 1 and the following
dialog box is opened:

=—————————— Pase Station Configuson s —+————————||

rCommon Base Station Settings

BS 15tate  BS Power §|D.DD dB PN Dffset §|D Channel Cading |E0mplete =
0f WII O [ Disable Scrambling Code |~ Disable PN Short Code. OFF | PiotState _OFF |
r Traffic Charinel —MAC RPC Channel
State MAC Index §|5 Common MAC RPC State OFF
DataRate [38.4 kbps [16 slots) | = Page
| MAC Index|  Gain/dB Data Pattern State Scrolling

Data Source I FRES 'I

C o {I5 o000 0 OFF r
[rata Frame Offzet 1] zlots =
Mumber of packetz g_l— 9 : i) o OFF Al
to send 7 +]0.00 0 OFF
. . a =TT [i 0OFF
odulation ] : oo il OFF
10 = i) [ OFF
FMAC Ra Channel 11 = [T i OFF
MAL Ré State  OFF 12 E 0.00 0 OFF
Gain & i L -0l o OFF
14 = [TI] i 0OFF wl
Fattem ID—

™ Pattemn Repetition

F&E Length g‘l slots
R&B Offzet gl] slats

Rezet BS | Ok | Cancel |

WinlQSIM base station configuration prior to settings

tulti Channel Edit | Channel Graph |

Fig. 2-1

In this base station configuration, the following settings are performed
so that a full-slot signal of the maximum data rate is generated at 14
assigned MAC indices. This model is specified as a test standard for
some tests in the 1XEV-DO Standard.

Set Preamble State to ON so that a preamble is contained in the signal
and set Pilot State to ON so that the pilot is sent.

At Traffic Channel, select Data Rate '2457.6 kbps (1 slot)'; this is a 16-
QAM modulated data signal for a preamble length of 64 chips.

At MAC RA Channel, the MAC RA State must be set to ON and the
RAB Length set to 16 Slots.

In the MAC RPC Channels section, set the Common MAC RPC State
to ON. Use the Multi Channel Edit key to open the following dialog box,
which allows a rapid MAC Index entry:

10 E-2
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The model is configured:

Define trigger settings:

1157.2868.44

k%) Base Station Multi MAC RPC Channel Edit

$E | stopMaCindes 317
Giain 24700 |8 GanStep 3100 | dB
[rata Pattern ID—

State -

Qg | Cancel |

Fig. 2-2 WinlQSIM — Multi MAC RPC Channel Edit

To activate 13 more MAC codes for the test model, enter a 5 at Start
MAC Index, and 17 at Stop MAC Index, and then set the State to ON.
So that the RPC channels differ in terms of power, enter -17 dB at Gain
and 1 dB at Gain Step. After you click OK, the base station
configuration will look as follows:

=————————— Base Station Configuration

C ze Station Settings
i BS Power gU.UU dB PM Offset gU Channel Cading ICompIete 'l
ol .-m O ™ Disable Scrambling Code [ Disable PN Short Code  Preamble State - Filat State -
r Traffic Channel —MAC RPC Channel
State [CON_| MAC Index 3]5 Common MAC FPC State [CON_|
Data Rate |245?.B kbpz [1 =lotg] 'I | Fage
MaC Index|  Gain/dB Data Pattem State Scrollin
Diata Source I FRES 'l - r g
B8 ¥ -17.00
Data Frame Offset gﬂ zlots E C e Al
Murnber of packets g— 3 — J
to gend 16 7 =B J
g =B [on ]
Modulation q : E
10 EE
- MAL Ré Chanrel il 8 [on ]
MAC Fié State [LON_| 12 =l
13 =k
Gain gD.DD dB =z
I— 14 ok [on ]| w
Pattern |0
" Pattern Repetition o— = |
ulti Channel Edit Ch. | Graph |
R&BLength 216 | slais A e
RAB Offset gﬂ slats

Rezet BS | Ok | Cancel |

Fig. 2-3 WinlQSIM base station configuration of the finished model

Then, set the trigger settings on the SMIQ menu by choosing the option
Trigger Output Settings. For the Current Mode: Mode 1 the Restart
Clock (SEQUENCE) is defined. This means that the trigger at the slot
limit is available every 80 ms at TRIG1 of the SMIQ Z5 BNC adapters.
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Save and download to
SMIQ:

1157.2868.44

=——— SMIO Trigger Output

Trigger Out 1 IMode1 'I
Trigger Qut 2 IMode‘I 'I
Current Mode—lMode‘I 'I

 Bit Clock [BIT_CLK)

 Symbol Clock [S'*ME_CLK)

gZ zamples
OFF time gZ zamples

€ User [PULSE]

QK | Cancel |

Fig. 2-4 WinlQSIM base station configuration of the finished model

Save this 1xEV-DO configuration by choosing File|Save as file
'DO_FFULL.IQS' (1XEV-DO Forward Link FULL Slot).

Connect the SMIQ either serially or by means of an IEC bus card and
IEC bus cable to the SMIQ and, on the SMIQ|TRANSMISSION menu,
load the generated signal under the name 'DO_FFULL' onto the SMIQ.
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Default settings in 1XEV-DO BTS operating mode

At the default setting after PRESET, the analyzer is in SPECTRUM mode. The following basic settings
of the code domain measurement are not activated until the 1XxEV-DO BTS operating mode is selected
by operating hot key 1xEVDO BS.

Table 2-1 Default setting of code domain measurement after preset

Parameter Setting

Digital standard CDMA 2000 MC1 (where MC1 stands for Multi
Carrier 1 and thus describes CDMA2000 1X, that
is a carrier and consequently also applicable to
1xEV-DO, since the RF parameters such as
occupied bandwidth and channel spacings are
compatible with CDMA2000)

Band class Band class 0 (800 MHz band)

Sweep CONTINUOUS

CDP mode CODE CHAN AUTOSEARCH

CDP average OFF (the CDP measurement is performed slot
by slot and is not averaged for all slots)

Trigger setting FREE RUN

Trigger offset Os

PN offset 0 chips

Threshold value -40 dB

Channel type PILOT

Mapping AUTO (consequently, for channel type PILOT
the | or Q branch is evaluated, depending on
SELECT 1/Q)

SELECT I/Q | (the | branch is evaluated)

Code number 0

Slot number 0

Capture length 3 slots (where one slot contains 2048 chips and
lasts 1.666 ms)

Evaluation Screen A: CODE PWR RELATIVE
Screen B: GENERAL RESULTS

The following conventions apply for displaying settings on the analyzer:

[<Key>] Press a key on the front panel such as [SPAN]
[<SOFTKEY>] Press a softkey such as [MARKER -> PEAK]
[<nn unit>] Enter a value and terminate by entering the unit such as [12 kHz]

The following conventions apply for displaying settings on the SMIQ:
[<Key>] Press a key on the front panel such as [FREQ)]

<MENU> Choose a menu, parameter or a setting such as DIGITAL STD. The menu
level is identified by indenting.

<nn unit> Enter a value and terminate by entering the unit such as 12 kHz

1157.2868.44 13 E-2
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Measurement 1. Measuring the signal power

Measurement of the spectrum provides an overview of the 1XEV-DO signal and the carrier-oriented

spurious emissions.

Test setup

Settings on SMIQ:

Setting on analyzer:

Measurement on analyzer:

1157.2868.44

» Connect the RF output of the SMIQ to the RF input of the analyzer
(coaxial cable with N connectors).

[PRESET]

[LEVEL: 0 dBm]

[FREQ: 878.49 MHz]

ARB MOD

SET SMIQ ACCORDING TO WAVEFORM ...
SET SMIQ ACCORDING TO WAVEFORM ON

IQ SWAP (VECTOR MODE) ON
TRIGGER OUT MODE ON

(These three settings are only required once after generator preset and
are used to apply, in VECTOR MODE, the IQ SWAP and, in ARB MOD,
the trigger setting automatically from the waveform file generated by
WinIQSIM. This is particularly present when a switch is made between
different waveforms.)

SELECT WAVEFORM... select name 'DO_FFULL'
STATE: ON

[PRESET]

[FREQUENCY: 878.49 MHz]

[AMPT: 0 dBm]

[1XEVDO BS]

[MEAS: POWER]

The following are displayed:
e The spectrum of the 1XEV-DO signal

e The channel power of the signal within the 1.2288 MHz channel
bandwidth
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Measurement 2: Measuring the spectrum emission mask

The 1xXEV-DO specification calls for a measurement which monitors compliance with a spectral mask in
a range of at least +4.0 MHz around the 1xEV-DO carrier. To assess the power emissions within the
specified range, signal power is measured with a 30 kHz filter. The ensuing trace is compared with the
limit line defined in the 1XEV-DO specification depending on the selected band class.

Test setup » Connect the RF output of the SMIQ to the RF input of the analyzer
(coaxial cable with N connectors).
Settings on SMIQ: SMIQ settings as for measurement 1
Setting on analyzer: [PRESET] Band class 0 is thus selected
[FREQUENCY: 878.49 MHz]
[AMPT: 0 dBm]
[1XEVDO BS]
[MEAS: SPECTRUM EM MASK]

Measurement on analyzer: The following are displayed:
e The spectrum of the 1XEV-DO signal
e The channel power
e The limit line defined in the standard

¢ Information on limit line violations (passed/failed)

1157.2868.44 15 E-2
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Measurement 3: Measuring the relative code domain power and the frequency error

A measurement of the code domain power is shown in the following. In this case the basic parameters
of the CDP measurements, which allow analysis of the signal, reset successively from values adjusted

to the test signal to those that have not been adjusted in order to demonstrate the resulting effects.

Settings on SMIQ:

Settings on SMIQ:

Setting on analyzer:

Measurement on analyzer:

1157.2868.44

» Connect the RF output of the SMIQ to the RF Input of the analyzer.

» Connect the reference input (EXT REF IN/OUT) on the rear panel of
the analyzer to the reference output (REF) on the SMIQ (coaxial cable

with BNC connectors)

SMIQ settings as for measurement 1

[PRESET]
[FREQUENCY: 878.49 MHz]
[AMPT: 10 dBm]

[1XEVDO BS]

The following are displayed:
Screen A: Code domain power of signal

Screen B: Numeric results of CDP measurement including the
frequency error

16
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Setting: Synchronizing the reference frequencies

Synchronization of the transmitter and receiver to the same reference frequency reduces the frequency
error.

Test setup » Connect the reference input (EXT REF IN/OUT) on the rear panel of
the analyzer to the reference output (REF) on the SMIQ (coaxial cable
with BNC connectors)

Settings on SMIQ: SMIQ settings as for measurement 1
Setting on analyzer: As for measurement 3, plus
[SETUP: REFERENCE EXT]
Measurement on analyzer: Screen B: Frequency error: The displayed frequency error should be
<10 Hz.

‘ The reference frequencies of the analyzer and the device under test should be synchronized.

Setting: Behaviour with deviating center frequency setting

In the following setting, the behaviour of the DUT and analyzer on a deviating center frequency setting
is shown.

Settings on SMIQ: » Tune the center frequency of the signal generator in 1 kHz steps and
watch the analyzer screen:

Measurement on analyzer: e Up to about 8.0 kHz frequency error, a CDP measurement is still
possible on the analyzer. A difference in the measurement accuracy of
the CDP measurement is not discernible up to this frequency error.

e Above a frequency error of 8.0 kHz, the probability of an impaired
synchronization increases. The 'SYNC FAILED' message appears.

e Above a frequency error of 10 kHz , a CDP measurement becomes
impossible. The 'SYNC FAILED' message appeatrs.

Settings on SMIQ: » Set the signal generator center frequency again to 878.49 MHz:
[FREQ: 878.49 MHz]

The center frequency of the analyzer must agree with the frequency of the device under test to
within a 8.0 kHz offset.

1157.2868.44 17 E-2
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Measurement 4: Triggered measurement of relative code domain power

If the code domain power measurement is performed without external triggering, an extract is recorded
from the test signal at a random point in time and attempts to detect the start of a slot in it. To detect
this start, all possibilities of the PN sequence location have to be tested in Free Run mode. This
requires computing time. This computing time can be reduced by creating an external (frame) trigger
and entering the correct PN offset. The search range for the start of the slot and the PN offset are
known and fewer options have to be tested.

Test setup » Connect the RF output of the SMIQ to the RF input of the analyzer

» Connect the reference frequencies (refer to measurement 2)

» Connect external triggering of the analyzer (EXT TRIG GATE) to the
SMIQ trigger (TRIGOUT1 at PAR DATA).

Settings on SMIQ: SMIQ settings as for measurement 1

Setting on analyzer: As for measurement 3, plus
[TRIG: EXTERN]

Measurement on analyzer: The following are displayed:

Screen A: Code domain power of signal
Screen B: Numeric results of CDP measurement

Trg to Frame: Timing offset between trigger event and start of the slot

The repetition rate of the measurement increases compared with
measurement without an external trigger.

Setting: Trigger offset

Any delay of the trigger event compared to the start of the slot can be compensated by changing the
trigger offset.

Setting on analyzer: As for measurement 3, plus
[TRIG:]
[TRIG OFFSET 100 ps]
Measurement on analyzer: The parameter "Trg to Frame" in the numeric results table (screen B)
changes:
Trg to Frame -100 us

A trigger offset compensates analog delays of the trigger event.
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Setting: Behaviour with wrong PN offset

A valid CDP measurement can only be performed with an external trigger if the PN offset set on the
analyzer agrees with that of the transmit signal.

Settings on SMIQ: SMIQ settings as for measurement 1
Setting on analyzer: Set PN offset to the new value:
[SETTINGS: PN-OFFSET 200]

Measurement on analyzer: The 'SYNC FAILED' message appears.
Setting on analyzer: Set PN offset to the new value:
[SETTINGS: PN-OFFSET 0]

Measurement on analyzer: The CDP display shows the test model again.

The setting of the PN offset on the analyzer must agree with the PN offset of the signal to be
measured.The TRG TO FRAME value of the general results analysis is correct only if the PN
offset agrees.

1157.2868.44 19 E-2
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Measurement 5: Measuring the composite EVM

Composite EVM is the measurement of the mean square error of the total signal of a channel type. An
ideal reference signal is generated from the demodulated data. The test signal and the reference signal
are compared with each other; the squared deviation produces the Composite EVM measurement.

Test setup » Connect the RF output of the SMIQ to the RF input of the analyzer
(coaxial cable with N connectors)

» Connect the reference input (EXT REF IN/OUT) on the rear panel of
the analyzer to the reference output (REF) on the SMIQ (coaxial cable
with BNC connectors)

» Connect external triggering of the analyzer (EXT TRIG GATE) to the
SMIQ trigger (TRIGOUT1 at PAR DATA).

Settings on SMIQ: SMIQ settings as for measurement 1

Setting on analyzer: [PRESET]
[FREQUENCY: 878.49 MHz]
[AMPT: 10 dBm]
[IXEVDO BS]
[TRIG EXTERNAL]
[RESULTS COMPOSITE EVM]

Measurement on analyzer: The following are displayed:
Screen A: Code domain power of signal
Screen B: Composite EVM (EVM for total signal)
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Measurement 6: Measuring the peak code domain error

With the peak code domain error measurement, an ideal reference signal is generated from the
demodulated data. The test signal and the reference signal of a channel type are compared with each
other. The difference between the two signals is projected to the class of the channel-type spreading
factor. The peak code domain error measurement is obtained by summing the symbols of each
difference signal slot and searching for the maximum error code.

Test setup

Settings on SMIQ:

Setting on analyzer:

Measurement on analyzer:

1157.2868.44

» Connect the RF output of the SMIQ to the RF input of the analyzer

(coaxial cable with N connectors)

» Connect the reference input (EXT REF IN/OUT) on the rear panel of
the analyzer to the reference output (REF) on the SMIQ (coaxial cable

with BNC connectors)

» Connect external triggering of the analyzer (EXT TRIG GATE) to the

SMIQ trigger (TRIGOUT1 at PAR DATA).

SMIQ settings as for measurement 1

[PRESET]

[FREQUENCY: 878.49 MHz]

[AMPT: 0 dBm]

[LXEVDO BS]

[TRIG EXTERN]

[RESULTS PEAK CODE DOMAIN ERR]

The following are displayed:

Screen A: Code domain power of signal
Screen B: Peak code domain error
21
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Measurement 7: Measurement of the RHO factors

A measurement of the RHO factors is shown in the following. The Standard specifies measurement of 3
RHO factors: RHO Pilot (only in the Pilot channel type), RHO oerar.; (RHO over all slots with start of
averaging at the half slot boundary) and RHO a2 (RHO over all slots with start of averaging at the
half slot boundary).

Settings on SMIQ: » Connect the RF output of the SMIQ to the RF Input of the analyzer.

» Connect the reference input (EXT REF IN/OUT) on the rear panel of
the analyzer to the reference output (REF) on the SMIQ (coaxial cable
with BNC connectors)

Settings on SMIQ: SMIQ settings as for measurement 1
Setting on analyzer: [PRESET]
[FREQUENCY: 878.49 MHZz]
[AMPT: 10 dBm]

[1XEVDO BS]

Measurement on analyzer:  The following are displayed:

Screen A: Code domain power of signal
Screen B: Numeric results of CDP measurement including the
RHO factors
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3 Test Setup for Base Station Tests

Note:

Before taking the device into operation, make sure that

The housing covers are in place and their screws have been tightened

The ventilation slits are free

No signal voltage levels above the permissible limits are applied to the inputs
The outputs of the device are not overloaded or wrongly connected

Failure to comply with the above points may result in damage to the device.

This chapter describes the default settings of the analyzer for operation as a 1XEV-DO base station
tester. A condition that has to be met before measurements can start is that the analyzer is correctly
configured and supplied with power, as described in Chapter 1 of the operating manual for the basic
device. Furthermore, Application Firmware R&S FS-K84 must be enabled. Installation and enabling of
the application firmware are explained in Chapter 1 of this software manual.

Standard Test Setup

EXTERNAL REFERENCE SIGNAL ‘[
EXT || ©
REF

TX SIGNAL

BTS

EXTERNAL
/ ATTENUATION

EVEN SECOND
CLOCK TRIGGER

Fig. 3-1 BTS test setup
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» Connect the antenna output (or TX output) of the base station by means of a power attenuator
exhibiting suitable attenuation to the RF input of the analyzer.
The following level values for external attenuation are recommended to ensure that the RF input of
the analyzer is protected and the sensitivity of the device is not impaired too much:

Maximum power Recomm_ended external

attenuation
> 55 to 60 dBm 35t0 40 dB
> 50 to 55 dBm 30to 35dB
> 45 to 50 dBm 25t0 30 dB
> 40 to 45 dBm 20to 25dB
> 3510 40 dBm 15t0 20dB
> 30 to 35 dBm 10to 15dB
> 25 to 30 dBm 5to 10 dB
> 20 to 25 dBm Oto5dB
20 dBm 0dB

> For signal measurements at the output of two-port networks, connect the reference frequency of the
signal source to the rear reference input of the analyzer (EXT REF IN/OUT).

» To maintain the error limits called for in the 1xEV-DO specification during frequency measurement
on base stations, the analyzer has to be operated on an external reference. The reference source

might be a rubidium frequency standard, for example.

> If the base station has a trigger output, connect the trigger output of the base station to the rear

trigger input of the analyzer (EXT TRIG GATE).

Default settings

Enter the external attenuation.
Enter the reference level.
Enter the center frequency.
Set the trigger.

During use, switch on external reference.

YV V V V V V V

Set the PN offset.

1157.2868.44 24

Select the standard and the desired measurement.

[AMPT] [NEXT] [REF LVL OFFSET].
[AMPT]

[FREQUENCY]

[TRIG]

[SETUP] [REF: EXT]

[IXEVDO BS] [RESULTS]
[SETTINGS] [PN OFFSET]
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4 Predefined Channel Tables

By default, the application firmware works in automatic Channel Search mode (softkey CODE CHAN
AUTOSEARCH). However, there is also the option of using predefined channel tables and taking the
code domain analysis as a basis. To do this, select the channel table and enable the predefined search
mode (softkey CODE CHAN PREDEFINED). As an example or basis for customer-specific channel
tables, some tables have been defined already. They are listed below. With redefined channel tables, it
is assumed that the signals needing to be investigated have the same configuration in each slot (known
as 1 slot signals). Should channels other than those that appear in the predefined channel tables of the
firmware application be used, the original tables should be copied and the channels adapted in the
copy. (Refer to the hot key CHAN CONF on page 79.)

Channel table with channel types PILOT/MAC/PREAMBLE/DATA with modulation type QPSK in
channel type DATA and the following listed active codes in channel types.
(File name DOQPSK.)

Table 4-1 Base station channel table DOQPSK with QPSK modulation in DATA area
Channel type Number of Code channel Modulation/
channels (Walsh Code.SF) mapping
PILOT 1 0.32 BPSK-I
MAC 5 2.64 (RA) BPSK-I
3.64 BPSK-I
4.64 BPSK-I
34.64 BPSK-Q
35.64 BPSK-Q
PREAMBLE 1 3.32 BPSK-I
64 chips long
DATA 16 0.16 QPSK
1.16 QPSK
2.16 QPSK
13.16 QPSK
14.16 QPSK
15.16 QPSK

Channel table with channel types PILOT/MAC/PREAMBLE/DATA with modulation type 8-PSK in

channel type DATA and the following listed active codes in channel types.

(File name DO8PSK).

Table 4-2 Base station channel table DO8PSK with 8-PSK modulation in DATA area
Channel type Number of Code channel Modulation/
channels (Walsh Code.SF) mapping
PILOT 1 0.32 BPSK-I
MAC 5 2.64 (RA) BPSK-I
3.64 BPSK-I
4.64 BPSK-I
34.64 BPSK-Q
35.64 BPSK-Q
PREAMBLE 1 3.32 BPSK-I
64 chips long
DATA 16 0.16 8-PSK
1.16 8-PSK
2.16 8-PSK
13.16 8-PSK
14.16 8-PSK
15.16 8-PSK

1157.2868.44
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Channel table with channel types PILOT/MAC/PREAMBLE/DATA with modulation type 16-QAM in

channel type DATA and the following listed active codes in channel types.

(File name DO16QAM.)

Table 4-3

Base station channel table with 16-QAM modulation in DATA area

Channel type Number of Code channel Modulation/
channels (Walsh Code.SF) mapping
PILOT 1 0.32 BPSK-I
MAC 5 2.64 (RA) BPSK-I
3.64 BPSK-I
4.64 BPSK-I
34.64 BPSK-Q
35.64 BPSK-Q
PREAMBLE 1 3.32 BPSK-I
64 chips long
DATA 16 0.16 16-QAM
1.16 16-QAM
2.16 16-QAM
1316 16-6AM
14.16 16-QAM
15.16 16-QAM

Channel table with channel types PILOT/MAC — known as IDLE slot, since it does not contain any
active channels in the DATA channel type.
(File name DO _IDLE.)

Table 4-4

Base station test model DO _IDLE for idle slot configuration

Channel type Number of Code channel Modulation/
channels (Walsh Code.SF) mapping
PILOT 1 0.32 BPSK-I
MAC 1 2.64 (RA) BPSK-I

For further information on the channel table defaults refer to HOT KEY CHAN CONF.

The channel abbreviations are defined in Chapter 10, "Glossary".

1157.2868.44
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5 Menu Overview

Application Firmware R&S FS-K84 (1XxEV-DO base station tests) adds RF measurements and code domain
power measurements for the 1XEV-DO Forward Link mobile radio standard to the analyzer.

| SPECTRUM | | CDMA2k BS| | 1xEVDO BS| |

| | SCREEN B |

0 .

Fig. 5-1

[

) |

) |

] &0

Hot key bar with enabled Application Firmware R&S FS-K82 and R&S FS-K84

After the application firmware has been called by operating hot key 1XEVDO BS a new hot key bar is
displayed at the bottom edge of the screen and the code domain analyzer is selected and started.

‘EXITEVDO‘ ‘ MEAS

‘ ‘CHANCO\IF‘ ‘SEFTINGS‘ ‘ RESULTS ‘

& @&

v

L

)] & &

PO/ER CODE CHAN BAND CODE DOM CHANNEL COMPOS| TE
AUTOSEARCH| CLASS POVER TABLE CONST
ACLR CODE CHAN CODE DOM | [ PEAK CODE| [ symBaL
g| |PREDEFI NED ERRCR DOMAI N ERR CONST
SPECTRUM PN COVPOSI TE POVER SYMBOL
EM MASKg OFFSET EWM VS CHI P EWM
OCCUPI ED EDI T CHAN CAPTURE GENERAL PONER
BANDW T! CONF TABLE LENGTH RESULTS | | VS SYMBOL
CODE DOM NEW CHAN I NACT CHAN CHANNEL
Bl TSTREAM
ANALYZER | |cONF TABLE ‘THRESHCLD‘ ‘ ‘ ‘ RESULTS ‘ ‘ ‘ ‘ ‘
SI GNAL DEL CHAN CHAN TYPE CHAN TYPE | | CHAN TYPE | | CHAN TYPE
TATISTICy|  [CONF TABLE MAC-1 O MAC- | MAC- 1 g MAC- | &
POVER COPY CHAN CODE PVR | NVERT Q SELECT SELECT SELECT
VS TI MEJ CONF TABLE ABS REL ON  OFF CODE CODE CODE
‘ CDP AVG SI DE BAND SELECT SELECT SELECT
‘ ON  OFF NORM | NV sLor sLor sLor
| | REsToRE TIME/ PHASH | NORVALI ZE ADJUST ADJUST ADJUST
| |[sTD TABLES ON  OFF ON  OFF \ 4 REF LVL REF LVL REF LVL
HEADERS Pl LOT
VALUES
I NSERT
| NSERT
PREAVBLE PREAVBLE
DELETE
LI NE DATA
MEAS CHAN CODE DOM
CONF TABLE| OVERVI EW
SAVE TABLE MAPPI NG
AUTO
MAPPI NG
SORT TABLE COMPLEX
MAPPI NG
PAGE UP I RQ
PAGE DOWN SELECT
I Q
Fig. 5-2 Overview of the menus in Application Firmware R&S FS-K84
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There are different analyses for the code domain analyzer. They can be selected by means of the
RESULTS hot key. The SETTINGS hot key allows the application firmware to be parameterized. The
PN offset of the base station or the band class can be set on this menu, for example. The CHAN CONF
hot key is used to set Channel Search mode for the code domain analyzer. Furthermore, the customer
can also define his own channel tables.

The MEAS hot key is identical to the MEAS key (on the right of the front panel) and is used to select the
different RF measurements or the code domain analyzer.

Selection of the CHAN CONF or RESULTS hot key automatically results in switching to the code
domain analyzer.

Pressing the EXIT EVDO hot key once exits R&S FS-K84. The hot key bar of the basic device is
displayed again and the analyzer goes to SPECTRUM, the default mode.

Transition from the SPECTRUM operating mode to the application firmware:

The following user-specific settings are not modified so that the adaptation to the device under test is retained:
Reference Level + Rev Level Offset
Center Frequency + Frequency Offset
Input Attenuation + Mixer Level

The following user-specific settings are transferred as follows:

External trigger sources are retained, while all other trigger sources result in Free Run mode.
Additional trigger settings are retained.

Transition from the application firmware to theSPECTRUM operating mode:

The following user-specific settings are not modified so that the adaptation to the device under test is retained:
Reference Level + Rev Level Offset
Center Frequency + Frequency Offset
Input Attenuation + Mixer Level

The following user-specific settings are transferred as follows:

The trigger source is switched to FREE RUN and an analyzer frequency sweep is set with the
SPAN equal to the double center frequency, or the maximum possible span, so that the
center frequency remains unchanged at any event.
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The measurements available in R&S FS-K84 can be selected by means of the MEAS hot key or the

MEAS key:

ACLR LIM T
—» ADJ CHAN CHECK
ADJUST EDIT
SETTINGS | |ACLRLIMT
CHANNEL
BANDW TH
ADJ CHAN
BANDW TH
SVEEP ADJ) CHAN
TIMVE SPACI NG
NO SE CORR ACLR
ON  COFF ABS REL
FAST ACLR| | CHAN PWR
ON  COFF 4
DI AGRAM
FULLSI ZE
ADJUST
REF LVL

EDIT LIMT
LI NE

SELECT
LIMT LINE

NEWLIM T
LI NE 8

Fig. 5-3

v

NO. OF
HALFSLOTS

.

RESTORE
STD LIM TS

Overview of menus
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6 Configuration of 1IXEV-DO Measurements

The most important measurements of the 1XEV-DO specification for base stations can be selected by
means of the MEAS hot key and MEAS key. They will be explained below on the basis of the softkey
functions.

The CODE DOM ANALYZER softkey activates the code domain analyzer and guides the user to the
submenus for selection of the analysis. Changing the assignment of the hot key bar during transition to
the application ensures that the most important parameters of the code domain analyzer can be directly
accessed on the hot key bar.

The POWER, ACLR, SPECTRUM EM MASK, OCCUPIED BANDWIDTH, and STATISTICS softkeys
activate base station measurements with predefined settings, which are performed in SPECTRUM
mode of the basic device. The measurements are performed with the parameters contained in the
1XEV-DO specification. The settings can be modified later.

MEAS key or MEAS hot keys

) The MEAS hot key or the MEAS key opens a submenu for selecting
MEAS POER the measurements:
e POWER enables the channel power measurement with defined
ACLR o default values in SPECTRUM mode.
SPECTRUM e ACLR enables the adjacent channel power measurement with
EM MASKg defined default values in SPECTRUM mode.
OCCUPI ED e SPECTRUM EM MASK compares the signal power in different
BANDW Th, offset ranges of the carrier with the maximum values laid down in
O0E DO the 1XEV-DO specification.
ANALYZER |« OCCUPIED BANDWIDTH enables measurement of the bandwidth
assigned to the signal.
STATI STIC
¢l e CODE DOM ANALYZER enables the code domain analyzer and
PONER opens another menu for choosing the analysis type. All other
VS TIMEq menus of the analyzer are adapted to the functions of the code

domain analyzer mode. The code domain analyzer is described in
a separate chapter starting on page 57.

e STATISTICS analyzes the signal with regard to its statistical
characteristics (distribution function of the signal amplitudes).

e POWER VS TIME activates the measurement of power versus
time for FULL or IDLE slot signals.
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Measuring channel power

MEAS key or MEAS hot key

The POWER softkey enables measurement of the channel power of the
1XEV-DO signal.

The analyzer measures the RF signal power in the 1.2288 MHz bandwidth.
The power is calculated by summation of the values at the trace points. The
bandwidth and the associated channel power are displayed beneath the
measurement screen.

POVER

RBW 10 kHz Marker 1 [T1 ]
VBW 300 kHz -39.12 dBm
Ref  25.4 dBm At 10 dB SWE 100 s 877. 490000000 MHz
TR — T T T
| Ll ol ol
10 WW‘HI?.: i
) N"u
1RM [t 10
CLRWR I K
2 J L
ﬂ'_sﬁf,wo f\l \“”ﬁi i i
L o y

- 60 d ‘
t-70 !

Center 878.49 Mz 200 kHz/ Span 2 Mtz
Tx Channel CDVA 2000 MC1
Bandwi dt h 1.2288 Mz Power 29.52 dBm
Fig. 6-1 Power measurement in the 1.2288 MHz transmission channel

The softkey enables SPECTRUM mode with defined settings:

The following user-specific settings are not modified on the first access following presetting:
Level parameters
Center Frequency + Frequency Offset
All trigger settings

ADJACENT CHAN POWER

ON

ACP STANDARD

CDMA2000 MC1 (MC1 simply stands for multi carrier,
i.e. a carrier)

NO OF ADJ CHANNELS

0 (main channel only)

2 MHz

FREQUENCY SPAN

Departing from these settings, the analyzer can be operated in many
functions featured in SPECTRUM mode, i.e. measurement parameters can
be adapted to the requirements of the specific measurement.

To restore adapted measurement parameters, the following parameters are saved on exiting
and are set again on re-entering this measurement:

Level parameters

RBW, VBW

Sweep time

Trigger settings

IEC bus command:
Query of results:

: CONFi gur e: CDPower : MEASur enent  POMer
: CALCul at e: MARKer : FUNCt i on: POWer : RESul t ? CPOWer

1157.2868.44 31 E-2



Configuration of 1XEV-DO Measurements

FS-K84

Measuring adjacent channel power - ACLR

MEAS key or MEAS hot key

xR [P N ooF ACLR LIMT
o ADJ CHAN CHECK
ADJUST EDIT
SETTI NGS ACLR LIM T
CHANNEL
BANDW TH
ADJ CHAN
BANDW TH
SWEEP ADJ CHAN
TI ME SPACI NG
NOI SE CORR ACLR
N OFF ABS REL
FAST ACLR CHAN PWR
N CFF I Hz
DI AGRAM
FULL SI ZE
ADJUST
REF LVL

1157.2868.44

The ACLR (Adjacent Channel Leakage Power Ratio)
softkey enables measurement of the adjacent channel
power. The settings and limit values are taken from
the spurious measurement defined in the 1XEV-DO
specification.

The analyzer measures the power of the useful
channel and of the adjacent channels on the left and
right sides. At the default setting, only two adjacent
channels are taken into account. Measurement results
are displayed beneath the measurement screen.

The limits depend on the band class setting (BAND
CLASS softkey).

The ACLR limit check can be enabled or disabled by
means of the ACLR LIMIT CHECK softkey.

BS, 1X, @ : ADJ CHANNEL RBW 10 kHz Marker 1 [T1 ]
® VBW 300 kHz -40.96 dBm
Ref  25.4 dBm Att 10 dB SWI 100 ns 877. 490000000 Mz
o rebe— 36 @ T T 1
|
10 A
.0 n
1RV o 2 ¥ i
LRV 4 \
r-20
cIML LVL
r-30 T M i
L. 40 il
A Ay
T T Yr
- 70— !v ! — 1
Center 878.49 M 450 kHz/ Span 4.5 Miz PR
Tx Ongnnel CDVA 2000 MC1
Bandwi dt h 1.2288 Mz Power 29 56 dBm
Adj acent Channel
Bandvi dt h 30 kHe Lower -59.96 dB
Spaci ng 750 kHz Upper - 60 19 dB
Al ternate Channel
Bandvi dt h 30 kHe Lower -88.32 dB
Spaci ng 1.98 Mz Upper -86.78 dB
Fig. 6-2 Measuring adjacent channel power
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IEC bus command:
Query of results:

1157.2868.44

The softkey enables SPECTRUM mode with defined settings:

presetting:
Level parameters

All trigger settings

Center Frequency + Frequency Offset

The following user-specific settings are not modified on the first access following

ADJACENT CHAN POWER

ON

ACP STANDARD

CDMA2000 MC1

NO OF ADJ. CHANNELS

2

Table 6-1 ACLR settings for band classes 0, 2, 3, 5, 9, 10, 11, 12
Adjacent channel type Spacing RBW Rel. Limit | Abs. Limit
Adjacent 750 kHz 30 kHz -45 dBc none
Alternate 1.98 MHz 30 kHz -60 dBc -27 dBm
Alternate2 4.00 MHz 30 kHz -60 dBc -27 dBm

Table 6-2 ACLR settings for band class 7
Adjacent channel type Spacing RBW Rel. Limit | Abs. Limit
Adjacent 750 kHz 30 kHz -45 dBc none
Alternate 1.98 MHz 30 kHz -60 dBc -27 dBm
Alternate2 4.00 MHz 30 kHz none -39.2 dBm

Table 6-3 ACLR settings for band classes 1, 4 and 8
Adjacent channel type Spacing RBW Rel. Limit | Abs. Limit
Adjacent 885 kHz 30 kHz -45 dBc none
Alternate 1.25 MHz 30 kHz -45 dBc -9.dBm
Alternate2 1.98 MHz 30 kHz -55 dBc -22 dBm

Table 6-4 ACLR settings for band class 6
Adjacent channel type Spacing RBW Rel. Limit | Abs. Limit
Adjacent 885 kHz 30 kHz -45 dBc none
Alternate 1.25 MHz 30 kHz none -13 dBm
Alternate2 1.45 MHz 30 kHz none -13 dBm

Departing from these settings, the analyzer can

be operated in many
functions featured in SPECTRUM mode, i.e. measurement parameters
can be adapted to the requirements of the specific measurement.

To restore adapted measurement parameters, the following parameters are saved on

exiting and are set again on re-entering this measurement:

Level parameters
RBW, VBW
Sweep time
SPAN

NO OF ADJ. CHANNELS
FAST ACLR MODUS

Trigger settings

33
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ADJUST
SETTI NGS

1157.2868.44

The NO. OF ADJ CHAN softkey enables input of the number +n of
adjacent channels which are taken into account for the adjacent
channel power measurement.

0 to 3 can be entered.

The following measurements are performed depending on the number
of channels.

0 Only the channel power is measured.

1 The channel power and the power of the upper and lower
adjacent channel are measured.

2 The channel power, the power of the upper and lower adjacent
channel and of the next upper and lower channel (alternate
channel 1) are measured.

3 The channel power, the power of the upper and lower adjacent
channel, the next higher and lower channel (alternate channel 1)
and the next but one higher and lower channel (alternate channel
2) are measured.

IEC bus command: :SENS:POW:ACH:ACP 2

The ADJUST SETTINGS softkey automatically optimizes the settings of
the analyzer for the selected power measurement.

All the analyzer settings relevant to power measurement within a
specific frequency range (channel bandwidth) are then optimally set as
a function of the channel configuration (channel bandwidth, channel
spacing):

e Frequency span:

The frequency span must include all the channels to be analyzed as
a minimum.

The double channel bandwidth is set as the span for measuring the
channel power.

The span setting depends for adjacent channel power measurement
on the channel spacing and the channel bandwidth of the adjacent
channel ADJ, ALT1 or ALT2 farthest away from the transmission
channel.

¢ Resolution bandwidth RBW < 1/40 of channel bandwidth
e Video bandwidth VBW > 3 x RBW
e Detector RMS detector

The trace mathematics and the trace averaging are disabled.
The reference level is not affected by ADJUST SETTINGS. It has to be
set separately by means of ADJUST REF LVL.

Adjustment is performed once; if necessary, the device settings can be
changed again later.

IEC bus command: :SENS: POW ACH: PRES ACP| CPOW OBW
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With manual setting of the measurement parameters deviating from that performed with ADJUST
SETTINGS, the following must be borne in mind for the different parameters:

Frequency span

Resolution bandwidth (RBW)

Video bandwidth (VBW)

Detector

SVEEEP
TI ME

1157.2868.44

The frequency span must include at least all the channels needing to
be measured.

This is the channel bandwidth when channel power is measured.

If the frequency span is large compared with the analyzed frequency
section (or frequency sections), only a few pixels on the trace are
available for the measurement.

To ensure an acceptable measurement speed and also the necessary
selection (for inhibiting spectral components outside the channel you
want to measure, especially the adjacent channels), the resolution
bandwidth must be selected so that it is neither too small nor too large.
As a rule of thumb, the resolution bandwidth has to be set to values
between 1% and 4% of the channel bandwidth. A larger resolution
bandwidth can be set when the spectrum within and around the
channel to be measured has an even characteristic.

For a correct power measurement, the video signal must not be limited
in terms of bandwidth. A band limitation of the logarithmic video signal
would result in averaging and thus in a display of the power that would
be too low (-2,51 dB at very small video bandwidth). The video
bandwidth must therefore be at least three times higher than the
resolution bandwidth.

The ADJUST SETTINGS softkey sets the video bandwidth (VBW) as a
function of the channel bandwidth as follows:

VBW > 3 x RBW.

The ADJUST SETTINGS softkey selects the RMS detector.

The RMS detector is selected because it always indicates the power
correctly, irrespective of the characteristics of the signal you want to
measure. Generally speaking, the sample detector would also be
possible. However, it results in unstable results by virtue of the limited
number of trace pixels for calculation of the power in the channel. An
averaging, which is often performed to stabilize the measurement
results, produces a level display that is too low and must therefore be
avoided. The lower level display depends on the number of averagings
and the signal characteristic in the channel needing to be measured.

The SWEEP TIME softkey enables entry of the sweep time. A longer
sweep time results in more stable measurement results with the RMS
detector.

This setting is identical to the SWEEP TIME MANUAL on the BW
menu.

IEC bus command: :SVEE: TI ME <val ue>
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FAST ACLR
ON  COFF
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The NOISE CORR ON/OFF softkey enables correction of the
measurement results by the background noise of the device, thus
raising the dynamic range.

When the function is enabled, a reference measurement of the
background noise on the device is performed first. The measured
noise power is then subtracted from the power in the channel being
analyzed. The background noise of the device depends on the
selected center frequency, resolution bandwidth and level setting. The
correction is therefore switched every time these settings are changed,
and a corresponding message is displayed on the monitor.

To switch the background noise correction with the modified setting
back on, the softkey must be pressed again. The reference
measurement is then performed again.

IEC bus command: :SENS: PON NCOR ON

The FAST ACLR softkey toggles between measurement by the IBW
method (FAST ACLR OFF) and the time domain method (FAST ACLR
ON).

With FAST ACLR ON, the power measurement is performed in the
different channels in the time domain. The analyzer adjusts its center
frequency in succession to the different channel center frequencies
and measures the power with the set measuring time (i.e. sweep
time/number of measured channels). The suitable RBW filters for the
selected standard and frequency offset are used automatically.

The RMS detector is used for correct power measurement. This
means that software correction factors are not necessary.

Measure values are displayed in a table, the power in the useful
channel being output in dBm and the power in the adjacent channels
in dBm (ACLR ABS) or dB (ACLR REL).

Selection of the sweep time (= measurement time) depends on the
required reproducibility of the measurement results. The longer the
selected sweep time, the more reproducible the measurement results
will be, since the power measurement is then performed over a longer
time.

As a rule of thumb, it can be assumed for a reproducibility of 0.5 dB
(99% of the measurements are within 0.5 dB of the true measured
value) that approximately 500 uncorrelated measured values are
necessary (applies to white noise). The measured values are assumed
to be uncorrelated when their spacing in time corresponds to the
reciprocal value of the measurement bandwidth (= 1/BW).

With 1xEV-DO the measurement bandwidth is 10 kHz, i.e. measured
values at an interval of 10 us are assumed to be uncorrelated. Thus a
measurement time (sweep time) of 50 ms per channel is required for
500 measured values. This is the default sweep time which the
analyzer sets in coupled mode. Approximately 5000 measured values
(i.e. the measurement time has to be extended to 500 ms) are required
for a reproducibility of 0.1 dB (99% of all measurements are within 0.1
dB of the true measured values).

IEC bus command: :SENS: POW HSP ON
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DI AGRAM
FULL SI ZE

ADJUST
REF LVL

-

ACLR LIMT
CHECK

ED T
ACLR LIMT

- -

1157.2868.44

The DIAGRAM FULL SIZE softkey switches the diagram to full screen
size.

IEC bus command: -

The ADJUST REF LVL softkey adjusts the reference level of the
analyzer to the measured channel power. This ensures that the
settings of the RF attenuation and the reference level are optimally
adjusted to the signal level without the analyzer being overloaded or
the dynamic response being limited by too low a signal-to-noise ratio.
Since the measurement bandwidth is distinctly narrower for power
channel measurements than the signal bandwidth, the signal branch
can be overloaded, even though the trace is still well below the
reference level.

IEC bus command: :SENS: POW ACH: PRES: RLEV

The ACLR LIMIT CHECK softkey enables and disables the limit check
for the ACLR measurement .

IEC bus command: :CALC. LI M ACP ON
:CALC: LI M ACP: ACH: RES?
:CALC: LI M ACP: ALT: RES?

The default settings of limits are defined at the start of the adjacent
channel power measurement as a function of the selected band class
(refer to the BAND CLASS softkey), as in the tables on page 33.
Similarly, the values in these tables are restored on a change of band
class. After the band class has been selected, a table can be opened
in the ACLR measurement, however, by means of the EDIT ACLR
LIMITS softkey and the limits for the ACLR measurement can be
modified in the table..

ACP LIM TS

CHAN RELATIVE LIM T CHECK ABSOLUTE LIM T CHECK
VAL UE oN VAL UE oN

OV - 45 dBc I 0 dBm

ALT1L |-60 dBc x -27 dBm

ALT2 |-60 dBc x -27 dBm x

The following rules apply to limits:

e A separate limit can be defined for each of the adjacent channels.
The limit applies simultaneously to the lower and upper adjacent
channels.

e A relative limit and/or an absolute limit can be defined. Checks of
both limits can be enabled independently of each other.

e Compliance with the active limits is checked independently of
whether the limits are absolute or relative and whether the
measurement itself is performed at absolute levels or at relative
signal intervals. If both checks are active and if the higher of the
two limits has been exceeded, the measured value concerned is
identified.

Note: Measured values which violate the limit are preceded by
an asterisk and identified in red.
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IEC bus command:
:CALC: LI M ACP ON
:CALC: LI M ACP: ACH 0dB, 0dB
:CALC: LI M ACP: ACH: STAT ON
:CALC: LI M ACP: ACH: ABS —10dBm - 10dBm
:CALC: LI M ACP: ACH: ABS: STAT ON
:CALC: LI M ACP: ALT1 0dB, 0dB
:CALC: LI M ACP: ALT1: STAT ON
:CALC: LI M ACP: ALT1: ABS —-10dBm - 10dBm
:CALC: LI M ACP: ALT1: ABS: STAT ON
:CALC: LI M ACP: ALT2 0dB, 0dB
:CALC: LI M ACP: ALT2: STAT ON
:CALC: LI M ACP: ALT2: ABS —10dBm - 10dBm
:CALC: LI M ACP: ALT2: ABS: STAT ON

The CHANNEL BANDWIDTH softkey enables entry of the channel
bandwidth for the transmission channel.

The useful channel bandwidth is normally determined by the
transmission procedure. With 1XEV-DO measurements are performed
at the default setting with a channel bandwidth of 1.2288 MHz.

When measuring by the IBW method (FAST ACLR OFF), the channel
bandwidth is represented on the screen by two vertical lines to the left
and right of the center of the screen. This allows visual inspection of
whether the whole power of the signal being measured is within the
selected channel bandwidth.

With the time domain method (FAST ACLR ON), the measurement is
performed in zero span and the channel limits are not identified in this
instance. The analyzer provides all available channel filters for
selection of the channel bandwidth entry. Channel bandwidths that
deviate from this cannot be set. Should deviating channel bandwidths
be necessary, perform the measurement by the IBW method.

IEC bus command: :SENS: PON ACH. BWD 1. 2288VHz
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The ADJ CHAN BANDWIDTH softkey opens a table for defining the
channel bandwidths for the adjacent channels.

ACP CHANNEL BW

CHAN | BANDW DTH
ADJ
ALTL | 30 khz
ALT2 | 30 khz

When measuring by the IBW method (FAST ACLR OFF), the bandwidths
of the different adjacent channels have to be entered numerically. Since it
is common for all adjacent channels to have the same bandwidth, the
other channels Altl and Alt2 are set to the bandwidth of the adjacent
channel when the adjacent channel bandwidth (ADJ) is entered. Thus
only one value needs to be entered in the case of equal adjacent channel
bandwidths. The procedure is the same for the Alt2 channels (Alternate
Channels 2) when the bandwidth of the Altl channel (Alternate Channel
1) is entered.

Note: The bandwidths can be set independently of each other by
overwriting the table from top to bottom.

With the time domain method (FAST ACLR ON), the adjacent channel
bandwidths are selected from the list of available channel filters. Use
the IBW method for adjacent channel bandwidths that deviate from
this.

IEC bus command: :SENS: POW ACH: BW D: ACH 30kHz

:SENS: POW ACH: BW D: ALT1 30kHz

:SENS: POW ACH: BW D: ALT2 30kHz
The ADJ CHAN SPACING softkey opens a table for defining the
channel spacings.

CHANNEL SPACI NG

CHAN SPACI NG
ADJ
ALTL | 1.98 Mz
ALT2 | 4.00 M

Since the adjacent channels frequently have the same spacing from
each other, channel ALT1 and channel ALT2 are set to twice and three
times the channel spacing of the adjacent channel, respectively, when
the adjacent channel spacing (ADJ) is entered. Thus only one value
needs to be entered in the case of identical channel spacings. The
procedure for Alt2 channels is similar when the bandwidth of the Altl
channel is entered.

Note: The channel spacings can be set independently of each
other by overwriting the table from top to bottom.

IEC bus command: :SENS: POW ACH: SPAC: ACH 750kHz
:SENS: POWN ACH: SPAC: ALT1 1. 98VHz
:SENS: POW ACH: SPAC: ALT2 4MHz
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The ACLR ABS/REL softkey (channel power absolute/relative) toggles
between absolute and relative measurement of the power in the

channel.
ACLR ABS

ACLR REL

The absolute value of the power in the transmission
channel and the adjacent channels is displayed in the
unit of the Y axis such as dBm or dBpuV.

In the case of adjacent channel power measurement
(NO. OF ADJ CHAN > 0), the level of the adjacent
channels is displayed relative to the level of the
transmission channel in dBc.

With linear scaling of the Y axis, the relative power
(CP/CP,¢) of the new channel to the reference channel
is displayed. With dB scaling, the logarithmic ratio 10x*Ig
(CP/CP,¢) is displayed. This means that the relative
channel power measurement can also be used for
universal adjacent channel power. In this instance each
channel is measured separately.

IEC bus command: :SENS: POW ACH: MODE ABS

The CHAN PWR / HZ softkey toggles between measurement of the
total power in the channel and measurement of the power in the
channel referred to 1 Hz of bandwidth .

The conversion factor is 10-Ig

1
Channel - Bandwidth -

IEC bus command: :CALC: MARK: FUNC: POW RES: PHZ ON| OFF
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Signal power check — SPECTRUM EM MASK

MEAS key or MEAS hot key

SPECTRUM

—>

EM MASK
&

LIMT LINg
AUTO

IEC bus command:

LIMT LINE
MANUAL

LIMT LI NE
USER g

RESTORE
STD LI NES

ADJUST
REF LVL

Query of results:
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The SPECTRUM EM MASK (Spectrum Emission Mask) softkey starts
determination of the 1XEV-DO signal power at defined offsets from the
carrier and compares the power values with that of the spurious
emission mask called for in the 1XEV-DO specification, in the carrier-
oriented range between —4 MHz and 4 MHz.

The limits depend on the band class setting (BAND CLASS softkey).

@

Ref 38 dBm Att 10 dB SWI 100 ns
Offget 30(dB CH PWR 29. 45 dB
LM T CHECK  PASS
30
28 <= p < 33
1 RV
CLRWR [f 20

fid

X 1

- 10

F-20
F-30

F-40 w M
» L |
[-60 1 1 I [

Center 878.49 Mz 800 kHz/ Span 8 Mz

—
I —

Fig. 6-3
The softkey enables SPECTRUM mode with defined settings:

Measuring the spectrum emission mask

The following user-specific settings are not modified on the first access following presetting:
Level parameters
Center Frequency + Frequency Offset
All trigger settings

ADJACENT CHAN POWER ON

ACP STANDARD CDMA2000 MC1
NO OF ADJ. CHANNELS 0

FREQUENCY SPAN 8 MHz

SWEEP TIME 100 ms
DETECTOR RMS

Departing from these settings, the analyzer can be operated in many
functions featured in SPECTRUM mode. Changes to the RBW and
VBW are limited, because they are specified by definition of the limits.

To restore adapted measurement parameters, the following parameters are saved on
exiting and are set again on re-entering this measurement:

Level parameters

Sweep time

SPAN

Trigger settings

: CONFi gur e: CKPower : MEASur enent ESPect r um

: CALCul ate: LI M t: FAI L? and visual evaluation
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LIMT LINE
AUTO

LIMT LINE
MANUAL

The LIMIT LINE AUTO softkey automatically selects the limit line for
checking after the power in the useful channel has been determined. If the
measurement is performed in CONTINUOUS SWEEP and if the channel
power varies from sweep to sweep, it can result in continuous replotting of
the limit line.

The softkey is activated on entering the spectrum emission mask
measurement.

IEC bus command: : CALC: LI M ESP: MODE AUTO

The LIMIT LINE MANUAL softkey gives you an opportunity to select
the limit line manually. If this softkey is selected, the channel power
measurement is not used for selecting the limit line but for determining
its relative components. The power for the different frequency offsets
is compared with the limit line specified by the user.

The softkey opens a table containing all predefined limit lines on the
device:

Name of limit line

P >=33 dBm

28 dBm <= P < 33 dBm

P <28 dBm
The name of the limit line specifies the range for the expected power,
for which the limit line was defined.

IEC bus command:: CALC: LI M ESP: MODE MANual
:CALC. LI M ESP: VALue 28
"selects line 28 dBm <= P < 33 dBm

The definition of the limit line names is described at the LIMIT LINE USER softkey.

1157.2868.44
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Table 6-5 Band classes 0, 2, 3, 5, 9, 10, 11, 12 for carrier power P<28 dBm

Offset frequency Limit Type/name DOBOCR RBW

-4.00 MHz -55 dBc relative to carrier power 30 kHz
-1.98 MHz -55 dBc relative to carrier power 30 kHz
-1.98 MHz -45 dBc relative to carrier power 30 kHz
-750 kHz -45 dBc relative to carrier power 30 kHz
+750 kHz -45 dBc relative to carrier power 30 kHz
+1.98 MHz -45 dBc relative to carrier power 30 kHz
+1.98 MHz -55 dBc relative to carrier power 30 kHz
+4.00 MHz -55 dBc relative to carrier power 30 kHz

Table 6-6 Band classes 0, 2, 3, 5, 9, 10, 11, 12 for carrier power 28 dBm <= P < 33 dBm

Offset frequency Limit Type/name DOBOBA and DOBOBR RBW

-4.00 MHz -27 dBm absolute 30 kHz
-1.98 MHz -27 dBm absolute 30 kHz
-1.98 MHz -45 dBc relative to carrier power 30 kHz
-750 kHz -45 dBc relative to carrier power 30 kHz
+750 kHz -45 dBc relative to carrier power 30 kHz
+1.98 MHz -45 dBc relative to carrier power 30 kHz
+1.98 MHz -27 dBm absolute 30 kHz
+4.00 MHz -27 dBm absolute 30 kHz

Table 6-7 Band classes 0, 2, 3, 5, 9, 10, 11, 12 for carrier power P>= 33 dBm

Offset frequency Limit Type/name DOBOAR RBW

-4.00 MHz -60 dBc relative to carrier power 30 kHz
-1.98 MHz -60 dBc relative to carrier power 30 kHz
-1.98 MHz -45 dBc relative to carrier power 30 kHz
-750 kHz -45 dBc relative to carrier power 30 kHz
+750 kHz -45 dBc relative to carrier power 30 kHz
+1.98 MHz -45 dBc relative to carrier power 30 kHz
+1.98 MHz -60 dBc relative to carrier power 30 kHz
+4.00 MHz -60 dBc relative to carrier power 30 kHz
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The limits for band class 7 are derived from band class 0, but a —46 dBm/6.25 kHz limit is defined
additionally between 3.25 MHz and 4 MHz. This limit is raised by 6.8 dB so that 30 kHz filters can be
measured with the resolution filter. More power is "seen” in it, 10 log 30 kHz — 10 log 6.25 kHz = 6.8 dB.
Accordingly the limit is —46 dBm + 6.8 dB =-39.2 dBm.

Table 6-8 Band classes 7 for carrier power P<28 dBm

Offset frequency Limit Type/name DOB7CA and DOB7R RBW

-4.00 MHz -39.2 dBm absolute 30 kHz
-3.25 MHz -39.2 dBm absolute 30 kHz
-3.25 MHz -55 dBc relative to carrier power 30 kHz
-1.98 MHz -55 dBc relative to carrier power 30 kHz
-1.98 MHz -45 dBc relative to carrier power 30 kHz
-750 kHz -45 dBc relative to carrier power 30 kHz
+750 kHz -45 dBc relative to carrier power 30 kHz
+1.98 MHz -45 dBc relative to carrier power 30 kHz
+1.98 MHz -55 dBc relative to carrier power 30 kHz
+3.25 MHz -55 dBc relative to carrier power 30 kHz
+3.25 MHz -39.2 dBm absolute 30 kHz
+4.00 MHz -39.2 dBm absolute 30 kHz

Table 6-9 Band classes 7 for carrier power 28 dBm <= P < 33 dBm

Offset frequency Limit Type/name DOB7BA and DOB7BR RBW

-4.00 MHz -39.2 dBm absolute 30 kHz
-3.25 MHz -39.2 dBm absolute 30 kHz
-3.25 MHz -27 dBm absolute 30 kHz
-1.98 MHz -27 dBm absolute 30 kHz
-1.98 MHz -45 dBc relative to carrier power 30 kHz
-750 kHz -45 dBc relative to carrier power 30 kHz
+750 kHz -45 dBc relative to carrier power 30 kHz
+1.98 MHz -45 dBc relative to carrier power 30 kHz
+1.98 MHz -27 dBm absolute 30 kHz
+3.25 MHz -27 dBm absolute 30 kHz
+3.25 MHz -39.2 dBm absolute 30 kHz
+4.00 MHz -39.2 dBm absolute 30 kHz

Table 6-10  Band classes 7 for carrier power P >= 33 dBm

Offset frequency Limit Type/name DOB7AA and DOB7AR RBW

-4.00 MHz -39.2 dBm absolute 30 kHz
-3.25 MHz -39.2 dBm absolute 30 kHz
-3.25 MHz -60 dBc relative to carrier power 30 kHz
-1.98 MHz -60 dBc relative to carrier power 30 kHz
-1.98 MHz -45 dBc relative to carrier power 30 kHz
-750 kHz -45 dBc relative to carrier power 30 kHz
+750 kHz -45 dBc relative to carrier power 30 kHz
+1.98 MHz -45 dBc relative to carrier power 30 kHz
+1.98 MHz -60 dBc relative to carrier power 30 kHz
+3.25 MHz -60 dBc relative to carrier power 30 kHz
+3.25 MHz -39.2 dBm absolute 30 kHz
+4.00 MHz -39.2 dBm absolute 30 kHz
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The limits for band classes 1, 4 and 8 are defined by separate limits. RBW switching is necessary in this
instance. The 1 MHz channel filter is used for the 1 MHz segments. The frequency range is divided into
three sub-segments. The user's sweep time is distributed over the segments as follows (k = filter sweep
rate factor):

Segmentl: -4.00 ... -2.25 MHz RBW =1 MHz k=850 SWT1=SWT *1/10
Segment2: -2.25 ... +2.25 MHz RBW =30 kHz k=2.5 SWT2 = SWT * 8/10
Segment3: +2.25 ... 400 MHz RBW =1 MHz k=850 SWT3=SWT *1/10

For larger spans, the sweep time is adjusted so that the three areas are swept at a constant filter sweep
rate factor k.

For entering the limit "Stricter from" a check determines whether P — 45 dBc > -9 dBm.
If this is the case, the measured value is compared with P — 45 dBc, in all other cases with -9 dBm.

Table 6-11  Band classes 1, 4 and 8 for carrier power P<28 dBm

Offset frequency Limit Type/name DOB1CA and DOB1CR RBW
-4.00 MHz -13 dBm absolute 1 MHz
-2.25 MHz -13 dBm absolute 1 MHz
-2.25 MHz -50 dBc relative to carrier power 30 kHz
-1.98 MHz -50 dBc relative to carrier power 30 kHz
Stricter of:
-1.98 MHz -45 dBc / -9 dBm relative to carrier power/absolute 30 kHz
Stricter of:
-1.25 MHz -45 dBc /-9 dBm relative to carrier power/absolute 30 kHz
-1.25 MHz -45 dBc relative to carrier power 30 kHz
-885 kHz -45 dBc relative to carrier power 30 kHz
+885 kHz -45 dBc relative to carrier power 30 kHz
+1.25 MHz -45 dBc relative to carrier power 30 kHz
Stricter of:
+1.25 MHz -45 dBc /-9 dBm relative to carrier power/absolute 30 kHz
Stricter of:
+1.98 MHz -45 dBc / -9 dBm relative to carrier power/absolute 30 kHz
+1.98 MHz -50 dBc relative to carrier power 30 kHz
+2.25 MHz -50 dBc relative to carrier power 30 kHz
+2.25 MHz -13 dBm absolute 1 MHz
+4.00 MHz -13 dBm absolute 1 MHz
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Table 6-12  Band classes 1, 4 and 8 for carrier power 28 dBm <= P < 33 dBm
Offset frequency Limit Type/name DOB1BA and DOB1BR RBW
-4.00 MHz -13 dBm absolute 1 MHz
-2.25 MHz -13 dBm absolute 1 MHz
-2.25 MHz -22 dBm absolute 30 kHz
-1.98 MHz -22 dBm absolute 30 kHz
Stricter of:
-1.98 MHz -45 dBc / -9 dBm relative to carrier power/absolute 30 kHz
Stricter of:
-1.25 MHz -45 dBc / -9 dBm relative to carrier power/absolute 30 kHz
-1.25 MHz -45 dBc relative to carrier power 30 kHz
-885 kHz -45 dBc relative to carrier power 30 kHz
+885 kHz -45 dBc relative to carrier power 30 kHz
+1.25 MHz -45 dBc relative to carrier power 30 kHz
Stricter of:
+1.25 MHz -45 dBc /-9 dBm relative to carrier power/absolute 30 kHz
Stricter of:
+1.98 MHz -45 dBc /-9 dBm relative to carrier power/absolute 30 kHz
+1.98 MHz -22 dBm absolute 30 kHz
+2.25 MHz -22 dBm absolute 30 kHz
+2.25 MHz -13 dBm absolute 1 MHz
+4.00 MHz -13 dBm absolute 1 MHz
Table 6-13  Band classes 1, 4 and 8 for carrier power P >= 33 dBm
Offset frequency Limit Type/name DOB1AA and DOB1AR RBW
-4.00 MHz -13 dBm absolute 1 MHz
-2.25 MHz -13 dBm absolute 1 MHz
-2.25 MHz -55 dBc relative to carrier power 30 kHz
-1.98 MHz -55 dBc relative to carrier power 30 kHz
Stricter of:
-1.98 MHz -45 dBc / -9 dBm relative to carrier power/absolute 30 kHz
Stricter of:
-1.25 MHz -45 dBc / -9 dBm relative to carrier power/absolute 30 kHz
-1.25 MHz -45 dBc relative to carrier power 30 kHz
-885 kHz -45 dBc relative to carrier power 30 kHz
+885 kHz -45 dBc relative to carrier power 30 kHz
+1.25 MHz -45 dBc relative to carrier power 30 kHz
Stricter of:
+1.25 MHz -45 dBc /-9 dBm relative to carrier power/absolute 30 kHz
Stricter of:
+1.98 MHz -45 dBc /-9 dBm relative to carrier power/absolute 30 kHz
+1.98 MHz -55 dBc relative to carrier power 30 kHz
+2.25 MHz -55 dBc relative to carrier power 30 kHz
+2.25 MHz -13 dBm absolute 1 MHz
+4.00 MHz -13 dBm absolute 1 MHz
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The limits for band class 6 are derived from the limits of band classes 1, 4 and 8. The difference is that
there is no dependence on carrier power and there is a gradient between 1.45 and 2.25 MHz.

Table 6-14  Band class 6 for all carrier power values

Offset frequency Limit Type/name DOB6_A and DOB6_R RBW

-4.00 MHz -13 dBm absolute 1 MHz
-2.25 MHz -13 dBm absolute 1 MHz
-2.25 MHz -26.6 dBm absolute 30 kHz
-1.45 MHz -13 dBm absolute 30 kHz
-1.25 MHz -13 dBm absolute 30 kHz
-1.25 MHz -45 dBc relative to carrier power 30 kHz
-885 kHz -45 dBc relative to carrier power 30 kHz
+885 kHz -45 dBc relative to carrier power 30 kHz
-1.25 MHz -45 dBc relative to carrier power 30 kHz
-1.25 MHz -13 dBm absolute 30 kHz
-1.45 MHz -13 dBm absolute 30 kHz
-2.25 MHz -26.6 dBm absolute 30 kHz
-2.25 MHz -13 dBm absolute 1 MHz
-4.00 MHz -13 dBm absolute 1 MHz
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The LIMIT LINE USER softkey enables input of user-defined limit lines.
The softkey opens the menus of the limit line editor, which are known from
the basic device. The limit lines created by the user are included in the
table for LIMIT LINE MANUAL.

The following limit line settings are sensible for base station tests:
Trace 1, Domain Frequency, X-Scaling Relative, Y-Scaling Absolute,
Spacing linear, Unit dBm.

Unlike the default limit lines on the device when the analyzer is supplied
from the factory that conform to the standard specifications, the user-
specified limit line can be specified for the whole frequency range (+4.0
MHz from the carrier) only either relatively (referred to the reference level)
or absolutely.

The supplied limit lines of AUTO and MANUAL modes can also be
selected. The names are specified next to the type in the tables above
and are defined as follows:

1) Standard in 2 characters
2) Link direction B for base station

3) Band class, the lowest digit being used in the case of more than
one band class

4) Power classes A, B, C, where A is the highest power class and is
not used for any power class dependency.

5) Type differentiation: A for absolute and R for relative

Example of 1XEV-DO band class 0, 2, 3, 5, 9, 10-12 for P<28 dBm:

DO . 1xEV-DO
B . base station
0 : |l owest of band classes O, 2,3,5,9, 10-12
C : lowest of the three power classes

R: relative line

The limit line names are given in the above tables next to the
type/name.

IEC bus command: refer to Table of Softkeys with Assignment of IEC
Bus Commands

The RESTORE STD LINES softkey restores the limit lines defined in
the standard to the state they were in when the device was supplied. In
this way unintended overwriting of the standard lines can be undone.

IEC bus command: : CALC: LI M ESP: RESTor e

The ADJUST REF LVL softkey adjusts the reference level of the
analyzer to the measured total signal power.

The softkey becomes active after the first sweep ends with measurement
of the occupied bandwidth and thus the total power of the signal becomes
known.

Adaptation of the reference level ensures that the signal path of the
analyzer is not overloaded and the dynamic response is not restricted by
a reference level that is too low.

IEC bus command: :SENS: POW ACH: PRES: RLEV
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Measuring bandwidth occupied by the signal - OCCUPIED BANDWIDTH

MEAS key or MEAS hot key

OCCUPI ED
BANDW Tli}

—>

% POVER
BANDW TH

ADJUST
SETTI NGS

ADJUST
REF LVL

The OCCUPIED BANDWIDTH softkey enables measurement of the
bandwidth occupied by the signal.

This measurement determines the bandwidth in which - in the initial state -
99% of the signal power are to be found. The percentage of the signal
power that has to be included in the bandwidth measurement can be
modified. The bandwidth and the frequency markers for the measurement
are displayed in the Marker Info field at the top right corner of the display.

® RBW 30 khz Marker 1 [T1 ]
VBW 300 kHz 13.06 dBm
Ref 38 dBm At 10 dB SWI' 100 s 878. 533269231 Mk
offdet 30]dB CBW |L. 272115385 M
Tenp |1 [T1 OBW
30 12 dBn
877. 857307692 M+

1 RM Tenp [2 [T1 OBW
CLRVR |20 7.60 dBn

879. 129423077 Mz
10 L hl b
W ’

/

r-20

r-30

i
ik

ML iy
bt UETm

Center 878.49 MHz 420 kHz/ Span 4.2 Mz

Fig. 6-4 Measuring occupied bandwidth
The softkey enables SPECTRUM mode with defined settings:

The following user-specific settings are not modified on the first access following presetting:
Level parameters
Center Frequency + Frequency Offset
All trigger settings

OCCUPIED BANDWIDTH ON
FREQUENCY SPAN 4.2 MHz
SWEEP TIME 100 ms
RBW 30 kHz
VBW 300 kHz
DETECTOR RMS

Departing from these settings, the analyzer can be operated in many
functions featured in SPECTRUM mode, i.e. measurement parameters
can be adapted to the requirements of the specific measurement.

To restore adapted measurement parameters, the following parameters are saved on
exiting and are set again on re-entering this measurement:

Level parameters

RBW, VBW

Sweep time

SPAN

Trigger settings

IEC bus command: : CONFi gur e: CDPower : MEASur enent OBANdwi dt h
: CALCul at e: MARKer : FUNCt i on: PONer : RESul t ? OBANdwi dt h

Query of results:

1157.2868.44
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The % POWER BANDWIDTH softkey opens a field for entering the
percentage power referred to the total power in the displayed
frequency range, by means of which the occupied bandwidth is
defined (percentage of total power).

The permissible range is 10% to 99.9%.

IEC bus command: :SENS: POWN BW D 99PCT

The ADJUST SETTINGS softkey adjusts the settings of the analyzer
to the specified channel bandwidth for measurement of the occupied
bandwidth.

All analyzer settings relevant for power measurement within a certain
frequency range (channel bandwidth) such as:

e Frequency span 3 x channel width

e Resolution bandwidth RBW < 1/40 of channel bandwidth.
¢ Video bandwidth VBW > 3 x RBW.

e Detector RMS

are optimized.

The reference level is not affected by ADJUST SETTINGS. It must be
set for optimum dynamics so that the maximum signal is close to the
reference level.

Adjustment is performed once only but, if necessary, the device
settings can again be changed afterwards.

IEC bus command: :SENS: PON PRES OBW

The ADJUST REF LVL softkey adjusts the reference level of the
analyzer to the measured total signal power.

The softkey becomes active after the first sweep ends with
measurement of the occupied bandwidth and thus the total power of
the signal becomes known.

Adjustment of the reference level ensures that the signal path of the
analyzer is not overloaded and the dynamic response is not restricted
by a reference level that is too low.

Since the measurement bandwidth is distinctly narrower for power
channel measurements that the signal bandwidth, the signal branch
can be overloaded, even though the trace is still well below the
reference level. When the measured channel power is identical to the
reference level, the signal path is not overloaded.

IEC bus command: :SENS: POW ACH: PRES: RLEV
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The STATISTICS softkey launches measurement of the distribution
function of signal amplitudes (complementary cumulative distribution
function). The measurement can be switched, using the menu softkey,
to amplitude power distribution (APD).

For this measurement, a signal section of settable length is recorded
continuously in the zero span and the distribution of the signal
amplitudes is evaluated. The record length and the display range of
the CCDF can be set using the softkeys of the menu. The amplitude
distribution is plotted logarithmically as a percentage of the amount by
which a certain level is exceeded, starting with the average value of
the signal amplitudes.

In addition, the crest factor, i.e. the difference between the maximum
value and the mean power, is output in dB.

® RBW 10 Mi

Ref 38 dBm Att 10 dB SWI 25 ns
O fset 30 dB
]
F0. 1 \
1 sA [F0.01
CLRWR
r1E-3 \
1E-4 <
rlE-5
Center 878.49 MHz 2 dB/ Mean Pwr + 20 dB

Conpl ementary Cunul ative Distribution Function
Sanpl es 100000

Trace 1
Mean 29.49 dBm

Peak 39.60 dBm
Cr est 10.11 dB

Fig. 6-5 CCDF of 1xEV-DO signal.

The softkey enables SPECTRUM mode with predefined settings:

The following user-specific settings are not modified so that the adaptation to the device
under test is retained:

Level parameters
Center Frequency + Frequency Offset
All trigger settings

CCDF ON
RBW 10 MHz
DETECTOR SAMPLE

To restore adapted measurement parameters, the following parameters are saved on
exiting and are set again on re-entering this measurement:

Level parameters

RBW

NO OF SAMPLES

Trigger settings
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Departing from these settings, the analyzer can be operated in many
functions featured in SPECTRUM mode, i.e. measurement parameters
can be adapted to the requirements of the specific measurement.

IEC bus command:: CONFi gur e: CDPower : MEASur enent CCDF

or
: CALCul at e: STATi sti cs: CCDF ON

Query of results:

: CALCul at e: MARKer : X?
: CALCul at e: STATi stics: RESul t s? MEAN |
PEAK | CFActor | ALL

MEAN mean (RMS) measured power in dBm
in the period of observation

PEAK  measured peak power in dBm
in the period of observation

CFACtor determined CREST factor (i.e. ratio of
peak power to mean power) in dB

ALL Results of all three named
measurements, separated by a comma:
<mean pow>, <peak pow>, <crest factor>

The APD softkey enables the amplitude probability distribution
function.

IEC bus command: :CALC: STAT: APD ON

APD

The CCDF softkey switches the complementary distribution function
(complementary cumulative distribution function).

IEC bus command: :CALC: STAT: CCDF ON

-

When the CCDF function is enabled, the PERCENT MARKER softkey
'ﬁ%’;g supports positioning of marker 1 by entering a sought probability. This

means that the power that will be exceeded with a given degree of

probability can be determined in a simple manner.

If marker 1 is disabled, it is automatically enabled.

IEC bus command: :CALC. MARK: Y: PERC 0. ..100%

The NO OF SAMPLES softkey sets the number of power
measurement values that have to be taken into account for the
distribution measurement function.

6
R

SAMVPLES

Note: The overall measurement time is influenced by the selected
number of samples as well as by the resolution bandwidth
selected for the measurement, since the resolution
bandwidth directly affects the sampling rate.

IEC bus command: :CALC: STAT: NSAM <val ue>
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The SCALING softkey opens a menu on which the scaling parameters
for the X axis and the Y axis can be modified.

The X-AXIS REF LEVEL softkey changes the level settings of the
device and sets the maximum measurable power.

The function is identical to that of the REF LEVEL softkey on the
AMPT menu.

This value is mapped to the right diagram border for the APD function.
For the CCDF function, this value is not directly represented in the
diagram because the X axis is scaled relative to the measured MEAN
POWER.

IEC bus command:: CALC: STAT: SCAL: X: RLEV <val ue>

The X-AXIS RANGE softkey changes the level range that has to be
covered by the distribution sampling function.

The function is identical to that of the RANGE LOG MANUAL softkey
on the AMPT menu.

IEC bus command: :CALC: STAT: SCAL: X: RANG <val ue>

The Y-AXIS MAX VALUE softkey sets the upper limit of the displayed
probability range .

The values on the Y axis are normalized, i.e. the maximum value is 1.0.
Since the Y axis is logarithmically scaled, the gap between the maximum
and minimum values must be at least one decade.

IEC bus command: :CALC: STAT: SCAL: Y: UPP <val ue>

The Y-AXIS MIN VALUE softkey sets the lower limit of the displayed
probability range.

Since the Y axis is logarithmically scaled, the gap between the
maximum and minimum values must be at least one decade.
Permissible range of values 0 < value < 1.

IEC bus command: :CALC: STAT: SCAL: Y: LOW <val ue>
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The ADJUST SETTINGS softkey optimizes the analyzer level settings
according to the measured peak power in order to gain maximum
sensitivity of the device.

The level area is set for the APD measurement according to the
measured difference between the peak value and the minimum value
of the power and, for the CCDF measurement, between the peak
value and the mean value of the power in order to achieve maximum
power resolution.

In addition, the probability scale of the selected number of measured
values is adjusted.

IEC bus command: :CALC: STAT: SCAL: AUTO ONCE

The DEFAULT SETTINGS softkey resets the scaling on the X axis and
the Y axis to the default (PRESET) settings.

X-axis reference level: -20 dBm
X-axis range for APD: 100 dB
X-axis range for CCDF: 20 dB

Y axis for upper limit: 1.0
Y axis for lower limit:  1E-6

IEC bus command: :CALC: STAT: PRES

The CONT MEAS softkey starts the collection of new sequences of
sample data and the calculation of the APD or CCDF trace, depending
on the selected measurement. The next measurement is started
automatically as soon as the indicated number of samples has been
reached ("CONTinuous MEASurement").

IEC bus command::l NI T: CONT ON;
dANT: 1 MM

The SINGLE MEAS softkey starts the collection of one new sequence
of sample data and the calculation of the APD or CCDF trace,
depending on the selected measurement. The measurement finishes
after the displayed number of measured values has been reached.

IEC bus command: ANl T: CONT OFF;
dANT: 1 MM
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The POWER VS TIME Softkey enables the power versus time
measurement as requested by the "emission envelope mask"
measurement of the 1xEV-DO Standard.

Up to 36 halfslots are captured and postprocessed with trace
averaging simultaneously. For a standard measurement of 100
halfslots only 3 data captures are necessary. An external trigger
should be used in order to trigger on the slot boundary.

® BS, DO, C0 : PWR VS TI ME RBW 3 MHz Marker 1 [T1 ]
“VBW 10 MHz -21.86 dBm
Ref -20 dBm Att 5 dB SWI' 833. 38 pus 422.798039 pus
10 POVER [ T1]
M T CHECK PASS MEAN -22.42 dBm|
ro
PVT|[ U sa
R
B . o
—20 PES—26dBm e AW W]

SWP| 100 o 100

80" ~ W acaan v g v

-90
Center 878.49 Mz

Fig. 6-6

83.34 ps/

PVT of a 1XEV-DO IDLE slot signal.

The softkey enables SPECTRUM mode with predefined settings:

The following user-specific settings are not modified so that the adaptation to the device
under test is retained:

Level parameters
Center Frequency + Frequency Offset
All trigger settings

FREQUENCY SPAN Zero Span 0 Hz
SWEEP TIME 833.38 us
RBW 3 MHz

VBW 10 MHz
DETECTOR RMS

TRACE MODE AVERAGE

To restore adapted measurement parameters, the following parameters are saved on
exiting and are set again on re-entering this measurement:

Level parameters
RBW/VBW
Trigger settings

55

E-2




Configuration of 1XEV-DO Measurements FS-K84

NO. OF
HALFSLOTS

RF: SLOT
FULL | DLE

REFERENCE
MEAN POWNER

REFERENCE
MANUAL

SET MEAN
TO MANUAL

RESTORE
STD LI NES

1157.2868.44

Departing from these settings, the analyzer can be operated in many
functions featured in SPECTRUM mode, i.e. measurement parameters
can be adapted to the requirements of the specific measurement.

IEC bus command:: CONFi gur e: CDPower : MEASur enent PVTi ne

Query of results::

: CALC: MARK: FUNC: SUMV MEAN: RES?
'read the mean power
: TRACe: DATa? TRACEl '512 points are returned
'upon trace request
:CALCul atel: LIMt1: FAIL? ‘upper line failed
:CALCul atel: LI M t2: FAIL? 'lower line failed

With the softkey NO. OF HALFSLOTS the number of halfslots for the
averaging can be changed.
Default value is 100.

IEC/IEEE bus command:
: SENS: SWE: COUNt <nuneric_val ue>

The softkey RF: SLOT FULL/IDLE defines the expected signal: FULL
slot or IDLE slot. Accordingly the limit lines and the borders for
calculating the mean power are set. The lower and upper limit line are
called DOPVTFL/DOPVTFU for FULL and DOPVTI L/DOPVTI U for IDLE
mode. It is possible to change these lines with the standard limit line
editor.

IEC bus command: :CONF: CDP: RFSl ot FULL | IDLE

The standard asks for the sequence to first measure the FULL slot
with the limit line relative to the mean power of the averaged time
response. Therefore the softkey REFERENCE MEAN POWER in a
FULL slot measurement should be selected. In this mode the mean
power is calculated and the limit lines are relative to that mean power
value. This value should be used also as the reference for the IDLE
slot measurement. With the softkey SET MEAN TO MANUAL the
current mean power value of the averaged time response is used to
set as the fixed reference value for the limit lines. The mode is
switched from REFERENCE MEAN POWER to REFERENCE
MANUAL. Now the IDLE slot can be selected and the measurement
sequence can be finished.

The manual mode can also be selected via the REFERENCE
MANUAL softkey. Then a user defined value can be entered as the
reference value for the limits.

IEC bus command: : CALC: LI M PVT: REF AUTQ MANUAL | ONCE
: CALC: LI M PVT: RVAL <val ue> in dBm

The RESTORE STD LINES softkey restores the limit lines defined in
the standard to the state they were in when the device was supplied. In
this way unintended overwriting of the standard lines can be undone.

IEC bus command: : CALC: LI M PVT: RESTor e
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Code Domain Measurements on 1xEV-DO Signals

Application Firmware R&S FS-K84 makes a code domain analyzer available. With its help, the
measurements called for in the 1XEV-DO specification in respect of the power of the different codes can
be performed. In addition, the modulation quality (EVM and RHO factors), frequency error and trigger-
to-frame time, and also peak code domain error are determined. Constellation analyses and bit stream
analyses are similarly available. The calculation of the timing and phase offsets of the channels for the
first active channel can be enabled (refer to the TIME/PHASE softkey). The observation period can be
adjusted in multiples of the slot by means of the CAPTURE LENGTH softkey.

Basically, there are the following results classes for the analyses:

Results that take the total signal into account over the whole period of observation

Results that take the total signal into account over a slot

Results that take a channel type (such as MAC) into account over the whole period of observation
Results that take a channel type (such as MAC) into account over a slot

Results that take a code in a channel type (such as MAC) into account over the whole period of
observation

e Results that take a code in a channel type (such as MAC) into account over a slot

A slot with 1XEV-DO is a basic time unit of 1.666 ms duration and corresponds to the expression power
control group (PCG) with CDMA2000. Every slot consists of two half-slots that are identically structured.
Each half-slot contains 1024 chips, which are distributed as shown below according to the different
channel types:

A

1 Slot (2048 chips)
|

|
I
Half Slots | | .
0.83 ms period I I | v
/71 Half Slot (1024 chips)
Data MAC Pilot MAC Data
’740041» 64 ﬂ— 96 —»r» 64 ﬂ7400ﬂ
. chips chips chips chips chips
Chips | I I | |

v

1.2288 MHz chip rate | [

|
[ [
813.8 ns chip period
\j

400 chips4>‘7400 chips—»}imo chips4>‘7400 chips——»
Jol o8 B u 3 2

g § o A ® > N EN ) o = Chip§ in
3|3 ‘ ‘ ‘ ‘ ‘ Papket Modulation Chlps in following To'tal
Size Type this slot slots Chips
Y| Y |38.4 kbps 1024 1/5 QPSK 16 576 15 f;) 1600 24576
vly | 76.8 kbps 1024 1/5 QPSK 8 1088 7 > 1600 12288
YN | 153.6 kbps 1024 1/5 QPSK 4 1344| 3 f;) 1600 6144
Y|N |307.2 kbps 1024 1/5 QPSK 2 1472 1 #:) 1600 3072
Y|N |614.4 kbps 1024 1/3 QPSK 1 1536 1536
Y[N [307.2 kbps 2048 1/3 QPSK 4 1472| 3 > 1600 6272
YN 614.4 kbps 2048 1/3 QPSK 2 1536| 1 #:) 1600 3136
YN 1228.8 kbps 2048 1/3 QPSK 1 1536 1536
YN 921.6 kbps 3072 1/3 8-PSK 2 1536| 1 #} 1600 3136
Y|N 1843.2 kbps 3072 1/3 8-PSK 1 1536 1536
YN 1228.8 kbps 4096 1/3 16-QAM 2 1536| 1 fl:> 1600 3136
YN 2457.6 kbps 4096 1/3 16-QAM 1 1536 1536

Code Total
Rate Slots Packets requiring
L Preamble {l. Preamble always starts on a full slot boundary } mult_iple slots use a 4
2. MACIndex encoded as W32 on | channel only slot interlace system.
Fig. 6-7 Slot structure, chip distribution and preamble lengths.
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From the slot structure it can be seen that with the 1xEV-DO forward link there are 4 channel types
which are sent at exclusive times in the diagram shown above:

e PILOT: The PILOT channel type comprises 96 chips and is located in the center of each
half-slot. It must be present in the signal for the base station signal to be detected.
In the PILOT channel type, only the 0.32 channel on the | branch is active.
With spreading factor 32, the BPSK-I and, hypothetically, BPSK-Q modulation are
used. Hypothetically because no signal should be present on the Q branch.

e MAC: The Medium Access Control channel type is 64 chips in front of and behind the

PILOT. The MAC channel type contains the reverse activity (RA) channel and
the MAC reverse power control (RPC) channels with which the power of the active
terminals is controlled. The MAC indices described in the Standard MAC can be
simply transformed into Walsh codes.
For further details refer to the chapter entitled
"Relationship between Mac Index and Walsh Codes", starting on page 139.
The analysis for the MAC channel type takes place with spreading factor 64. There
is BPSK-I and BPSK-Q modulation.

e DATA: The DATA channel type is located with a length of up to 400 chips at the beginning
and end of each half slot. The useful data proper are transmitted in it. As shown in
the figure, there are packets that transmit their data distributed over 1, 2, 4, 8 or 16
slots, depending on the transmission rate. Initially, a PREAMBLE range is
transmitted, being between 64 and 1024 chips long — followed by the data. If more
than one slot is required for transmission, the other data of this data packet follow at
intervals of four slots, then without another preamble.
In the DATA channel type, QPSK, 8-PSK and 16-QAM modulation types are used.
Analysis takes place with a spreading factor of 16.

e PREAMBLE: As can be seen from the figure, the first 64 to 1024 chips of the DATA channel type
are replaced at the beginning of a data packet by the PREAMBLE channel
type. Depending on the transmission speeds being used and whether
the start of data of the packet is missed, there are therefore preambles of different
length in the signal. The application firmware detects the preambles
automatically. If the PREAMBLE channel type is examined and there is no
preamble in the signal, this is indicated by means of 'PREAMBLE MISSING'.
Spreading factor 32 applies similarly to the PREAMBLE channel type as for the
PILOT channel type. Again, only a BPSK-I modulated channel should occur, but with
variable code number.

Depending on the result class, the customer sets the channel type, the slot number and the code
number in order to obtain the results for the analyses he requires. In addition, mapping can be set. In
this case it is necessary to specify whether just the | branch or just the Q branch or the complex signal
consisting of 1 and Q should be analyzed. The Standard generally expects a separate Code Domain
Power analysis for | and Q. The 'Mappings' column in the table below indicates which analyses in the
application firmware work with the different mapping modes. For the analyses in which this is possible,
there is the option of setting mapping itself and thus analyzing separately for | or Q, or of analyzing the
signals as in Complex mode. For the Code Domain Power analysis, there are also the results across all
slots demanded by the Standard, in addition to the slot-by-slot method of calculation.

! The notation 0.32 means code number 0 at spreading factor 32 (code class 5, because 2/5=32)
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The analyses of the code domain analyzer are performed on a split screen. The screen is divided into

two halves for this.

The upper screen (screen A) displays analyses which vary by means of the codes. The lower screen
(screen B) displays all other analyses.

Table 6-15  Overview of the analyses
Code dimension Time dimension Mappings
Analyses on Total signal One channel type All slots One slot lor Q/
screen A complex/
All codes One code overview
Code domain power I or Q/
v v v complex/
AVG ON AVG OFF overview
Code domain error lor Q/
power v v complex/
overview
Channel table v v Not used
Analyses on Total signal One channel type All slots One slot Il or Q/
screen B complex/
All codes One code overview
GENERAL RESULTS v v v Not used
Channel Results v v v lor Q/
complex
Power versus Chip v v Not used
Power versus symbol v v lorQ/
complex
Composite EVM v v Not used
(modulation accuracy)
Composite constellation v v Not used
Peak code v v | or Q/
domain error complex
Symbol constellation DATA:
v v complex
Others:
I or Q/
complex
Symbol EVM DATA:
v v complex
Others:
lorQ/
complex
Bit stream DATA:
v v Complex
Others:
lorQ,
complex

1157.2868.44
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The number of results for the analyses depends with the Code Domain Power analysis, for example, on
the spreading factor and with the Bit Stream analysis on the number of bits. At a chip rate of 1.2288
MHz, the symbol rate results as 1.2288MHz/spreading factor. The bit rate depends on how many bits
describe a symbol in the modulation type being used. Due to the different PREAMBLE lengths, the
DATA area is shortened depending on the PREAMBLE. All relationships can be seen in the table
below:

Table 6-16  Relationship between symbol rate, spreading factor, number of symbols, number of bits,
number of chips and channel type

Channel | Spreading | Symbol Modulation type Chips per slot Symbols Bits per slot and code
type factor rate per slot
and code
Mapping Mapping
PILOT lorQ complex
32| 38.4 ksps BPSK-I or BPSK-Q|96*2 =192 6 6 12
MAC 64| 19.2 ksps BPSK-1 or BPSK-Q|64*4 =256 4 4 8
Preamble length
PRE- 32| 38.4ksps| BPSK-l or BPSK-Q|64: 2 2 4
AMBLE 128: 4 4 8
256: 8 8 16
512: 16 16 32
1024: 32 32 64
Mapping always complex
DATA 16| 76.8 ksps QPSK, 8-PSK,|400*4- Modulation type:
16-QAM|PreambleChips= - .
DataNettoChips QPSK 8-PSK | 16-QAM
1600-0 =1600 100 200 300 400
1600-64 =1536 96 192 288 384
1600-128 =1472 92 184 276 368
1600-256 = 1344 84 168 252 336
1600-512 =1088 68 136 204 272
1600-1024 = 576 36 72 104 144

The channel type for which a result has to be displayed is selected with the help of the CHAN TYPE
softkey and the code number and the slot for which a result has to be displayed are selected SELECT
CODE and SELECT SLOT. Let us assume that the MAC channel type, code 2.64 (Walsh code number
2 for spreading factor 64) and slot 1 have been selected. On screen A, the Code Domain Power
analysis is relative and on screen B the symbol EVM analysis is active. Screen A will thus display the
Code Domain Power analysis of slot 1 (with MAC the default setting of the Code Domain Power
analysis is that the | branch is displayed). In this instance code 2.64 is shown selected in red. In the
lower half of the screen, the EVM symbol for analysis of code 2.64 in slot 1 with, aptly, four values, one
for each symbol, can be seen. Incidentally, the MAC reverse activity (RA) channel was examined in this
example. In the 1xEV-DO system, it has MAC index 4 as a general rule, which is transmitted as
described in the section on the "Relationship between Mac Index and Walsh Codes" (page 139) on the
code 2.64 | branch.

The code domain analyzer can be operated in two modes. In CODE CHAN AUTOSEARCH mode it
performs an automatic search for active channels in the whole code domain.

In the other mode, CODE CHAN PREDEFINED, the user has the option of determining the active
channels in the signal by means of selectable and editable tables of his own accord. The automatic
channel search is then replaced by this user input.
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Messages:

The code domain analyzer expects the presence of pilot channel 0.32 in the PILOT channel type. If it is
not detected because the center frequency or the signal level has not been set properly, or because the
PN OFFSET or Q-INVERT or SIDE BAND INVERT do not match the signal, or because no valid signal
has been applied, the 'SYNC FAILED' message is issued.

If the PREAMBLE channel type (CHAN TYPE softkey) is examined, signals may still be applied that do
not exhibit a PREAMBLE channel type in every slot or the slot currently being examined. The reason for
this is that the PREAMBLE is only ever transmitted in the first slot of a data packet. When signals are
transmitted that are not identical in each slot but are repeated with reference to a trigger event, a
repetitive measurement is possible by means of external triggering. Otherwise, each sweep produces a
new result, which reflects the changing slot assignments.

For it to be possible to detect that, when the PREAMBLE channel type is selected, it is not present in
the slot or, in the case of analyses working over all slots, it is not available in at least one of the slots,
the 'PREAMBLE MISSING' message is issued.

For remote control, registers are available for these messages and can be interrogated in the status
reporting system.
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Presentation of analyses - RESULTS

The RESULTS hot key or the MEAS hot key and then the CODE DOM ANALYZER
The RESULTS hot key opens the

RESULTS CODE DOM CHANNEL | | compas| TE | submenu for choosing the analysis. On
PONER TABLE CONST ; :
the main menu, the most important
OoDE DOM | [ PEAK CoDE| [ sywea. | analyses are offered for rapid access,
ERROR DOVAI N ERR CONST and advanced analyses are available on
the side menus.

COwPCsI TE PONER SYMBOL

EVM VS CHI P EVM Note: To go to the far side menu, press
the NEXT hard key twice.
GENERAL POAER
RESULTS VS SYMBOL
CHANNEL Bl TSTREAM
RESULTS

CHAN TYPE | |CHAN TYPE | | CHAN TYPE
MAG- | MAC-| g MAC- | O

SELECT SELECT SELECT
CODE CODE CODE
SELECT SELECT SELECT
SLOT SLOT SLOT
ADJUST ADJUST ADJUST
REF LVL REF LVL REF LVL

You can choose from the following analyses:

CODE DOM POWER Code domain power analysis, depending on the CODE PWR ABS/REL softkey,
in relative or absolute scaling

CODE DOM ERROR Code domain error power analysis

COMPOSITE EVM Square difference between the test signal and ideal reference signal
GENERAL RESULTS Tabulated general results

CHANNEL RESULTS Tabulated results that do not refer to the channel type or the selected channel
CHANNEL TABLE Channel occupancy table

PEAK CODE DOMAIN ERR

Projection of the error between the test signal and the ideal reference signal to the
spreading factor of the channel type and subsequent summation over the symbols
of each slot of the differential signal

POWER VS CHIP Power of the total signal of a slot at chip level

POWER VS SYMBOL Power of the selected channel and the selected slot over all symbols
BITSTREAM Display of decided bits

COMPOSITE CONST Composite constellation analysis

SYMBOL CONST Symbol constellation analysis

SYMBOL EVM Error vector magnitude analysis

The CHAN TYPE softkey opens a submenu for setting the channel type, mapping and the 1/Q selection.
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By entering a code number (SELECT CODE softkey), a channel can be selected for the SYMBOL
CONST, SYMBOL EVM, BITSTREAM and POWER VS SYMBOL analyses.

Using the SELECT SLOT softkey, a slot can be selected for the CODE DOM POWER, CODE ERROR,
CHANNEL TABLE, SYMB CONST, SYMBOL EVM, BITSTREAM, COMPOSITE CONST and POWER
VS SYMBOL analyses.

You can use ADJUST REF LVL to obtain optimum matching of the device reference level to the signal
level.

'The following user-specific settings are not modified on the first access following presetting:
Level parameters
Center Frequency + Frequency Offset
Input Attenuation + Mixer Level
The following user-specific settings are transferred as follows:
External trigger sources are retained, while all other trigger sources result in Free Run mode.
Additional trigger settings are retained.
To restore adjusted level parameters, they are saved on exiting the code domain analyzer and reset on re-entering the code
domain analyzer.

The most important measurement settings, which are based on the displays, are grouped above the
diagram:

BS, DO, C1 : CODE POAER TYPE: MAG- |

Code 2. 64
DB CF 1.93125 Gz  Slot 1
Fig. 6-8 Function fields of diagrams

The meanings are as follows:

1st column: Mobile radio system (base station 1XEV-DO) BS, DO
Band class (class 0-12) abbreviated such as C1 for 1900 MHz band
Name of selected analysis: such as CODE POVER
(blank line)
Unit of y axis such as dB for relative power

2nd column: (blank line)

(blank line)
Center frequency of the signal. such as CF 1.93125 GHz
3rd column: channel type and mapping : such as TYPE: MAC- |
CHANNEL TYPE the channel type is specified as follows:
ALL for analysis POWER VS CHIP/GENERAL RESULTS/COMP. EVM
PI LOT for channel type PILOT
MAC for channel type MAC
PREAVB for channel type PREAMB
DATA for channel type DATA
MAPPING the mapping is specified as follows:

(No text) for analysis entered as "not used" in Table 6-15 at mapping

- for analyses that only allow 1Q mapping in Table 6-15 for channel
type DATA, or Complex mapping

-1 for I or Q mapping and | selection, or overview screen A

-Q for 1 or Q mapping and Q selection, or overview screen B
Walsh code and spreading factor of selected code: for example code 2.64
Selected slot number sl ot 1
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CODE DOM
POVNER

1157.2868.44

The CODE DOM POWER softkey selects the Code Domain Power (CDP)
analysis with relative scaling.

With the Code Domain Power analysis, allowance is made for one channel type
over precisely one slot. The power values of the different codes are determined
and plotted in a diagram. In this diagram, the x axis is the code number and the
y axis is a logarithmic level axis. The number of codes on the x axis depends on
the channel type. It can be set by means of the CHAN TYPE softkey. The slot
needing to be analyzed can be set by means of the SELECT SLOT softkey.

If the CDP AVG softkey is set to ON, an averaged analysis is performed over all
included slots, not just over a single slot. The averaged analysis is called for by
the Standard, but assumes with channel types DATA and PREAMBLE that
preambles of different length do not occur in the slots.

The power of the channels is referred in the default setting to the total power in
the selected channel type (such as MAC).

Apart from this relative display, there is also the option of specifying the
absolute power. It can be enabled by means of the CODE PWR ABS/REL
softkey. The unit of the y axis is dBm, accordingly, for absolute analysis and
dB for relative analysis.

The power values of the active and unassigned codes are displayed in different
colors:

e Yellow active channel

e Cyan inactive code

A channel in CODE CHAN AUTOSEARCH mode (Automatic Channel Search
mode) is termed active when the minimum power entered by the user (refer to
the INACT CHAN THRESHOLD softkey) is exceeded. In CODE CHAN

PREDEFINED mode, each code channel contained in the user-defined channel
table is identified as active.

Code 2.64 -8.91 dB
dB CF 878.49 MHz Sl ot 0 SR 19.2 ksps Code 5

@ BS, DO, C1 : CODE POVER Type MAC- | Marker 1 [T1 ]

Ref
20.0 ||
dBm
Att
45 dB |-

Losmaiaen iz lnntTansnamaieweahal sl ey v |

Start Code 0 4 Code/ St op Code 63

Fig. 6-9 CDP diagram for MAC-I

Mapping can also be set on the CHAN TYPE menu. An AUTO MODE is
featured; it causes complex mapping to be analyzed separately for the DATA
channel type and mapping for the | or Q branch to be analyzed separately for
the other channel types. In the latter case the 1/Q selection can be set by means
of the SELECT 1I/Q softkey. For an overview of two code domain power
measurement for separate analysis of the | and Q branches, there is similarly
the CODE DOM OVERVIEW softkey on the CHAN TYPE menu, which can be
used to switch to Overview mode. In Overview mode, the | branch is analyzed
on screen A and the Q branch on screen B.
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BS, DO, C1 : CODE POVER Type MAC- | Marker 1 [T1 ]
Code 2.64 -8.91 dB
dB CF 878.49 MHz Sl ot 0 SR 19.2 ksps Code 5

Ref
20.0 |
dBm
Att
45 dB |-

TRG

| M HEHTHHTHHHB A0 b L d - ]

Start Code 0 4 Code/ Stop Code 63
CODE POWER Type MAC- Q Marker 1 [T1 ]
Code 2.64 -64.42 dB
dB CF 878.49 MHz Sl ot 0 SR 19.2 ksps Code 5
2 Markgqr 2 [[1 ]
-7 — =7,
Ref - 14 || SR119. 2 lksp Codl 5
20,00 o H
dBm
At |28 Il
45 dB |- 35 1
- 42 -
40 -
- 56 -
Start Code 0 4 Code/ St op Code 63

Fig. 6-10  CDP diagram in Overview mode for MAC

Another option for obtaining an overview of the CDP is to enable MAPPING
COMPLEX, since the code domain power is then constantly displayed as a
complex analysis on screen A for the selected channel type.

BS, DO, C1 : CODE POVER Type MAC- | Q Marker 1 [T1 ]
Code 2.64 -8.91 dB
dB CF 878.49 MHz Sl ot 0 SR 19.2 ksps Code 5

Ref
20.0 ||
dBm
Att
45 dB |-

Start Code 0 4 Code/ St op Code 63

Fig. 6-11  CDP complex analysis diagram for MAC-1Q

If the DATA channel type is examined (not shown in these figures), it will be
seen that the complex analysis is approximately 3 dB higher than the separate |
or Q analysis. This is absolutely correct, for 50% of the power values are
distributed to | and Q, respectively, for the complex modulation types of the
DATA channel type.

By entering a code number (refer to the SELECT CODE softkey), a code can be
highlighted for more detailed displays. The code is displayed in red.

The selection of more detailed analyses (such as SYMBOL CONSTELLATION)
for unassigned codes is possible but not meaningful, since the results are not
valid.

IEC bus command: : CALCul at e<1>: FEED " XPOW CDP: RAT" (relative)
: CALCul at e<1>: FEED " XPOW CDP" (absolute)
: CDPower : OVERvi ew ON | OFF
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CODE DOM
ERROR
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The CODE DOM ERROR softkey selects the analysis of the code domain error
power (CDEP).

The code domain error-power measurement outputs the power value difference
between the measured and ideally generated reference signal for each code of a
channel type in dB. Since it is an error power, active and inactive channels can be
assessed jointly at a glance with this analysis.

With the code domain error-power analysis, allowance is made for one channel
type over precisely one slot and the error powers are determined for the
different codes and plotted in a diagram. In this diagram, the x axis is the code
number and the y axis is a logarithmic level axis, dB being the unit. The number
of codes on the x axis depends on the channel type. It can be set by means of
the CHAN TYPE softkey. The slot needing to be analyzed can be set by means
of the SELECT SLOT softkey. Averaging over all slots, as with the Code
Domain Power analysis, cannot be enabled.

The power values of the active and unassigned codesaredisplayed indifferentcolors:
e Yellow active channel
e Cyan inactive code

A channel in CODE CHAN AUTOSEARCH mode (Automatic Channel Search
mode) is termed active when the minimum power entered by the user (refer to
the INACT CHAN THRESHOLD softkey) is exceeded. In CODE CHAN
PREDEFINED mode, each code channel contained in the user-defined channel
table is identified as active.

@ BS, DO, C1 : CODE ERROR Type MAC- | Marker 1 [T1 ]

Code 2.64 -61.63 dB
dB CF 878.49 MHz Sl ot 0 SR 19.2 ksps Code 5

-22

Ref
20.0 |
dBm

Att
45 dB [ -

Start Code 0 4 Code/ Stop Code 63

Fig. 6-12  CDEP diagram for MAC-I

Mapping can also be set on the CHAN TYPE menu. An AUTO MODE is
featured; it causes complex mapping to be analyzed separately for the DATA
channel type and mapping for the | or Q branch to be analyzed separately for
the other channel types. In the latter case the 1/Q selection can be set by means
of the SELECT I/Q softkey. For an overview of two code domain error-power
measurements for separate analysis of the | or Q branches, there is similarly
the CODE DOM OVERVIEW softkey on the CHAN TYPE menu, which can be
used to switch to Overview mode. In Overview mode, the | branch is analyzed
on screen A and the Q branch on screen B.

Another option for obtaining an overview of the CDEP is to enable MAPPING
COMPLEX, since the code domain error power is then constantly displayed as
a complex analysis on screen A for the selected channel type.

By entering a code number (refer to the SELECT CODE softkey), a code can be
highlighted for more detailed displays. The code is displayed in red.

The selection of more detailed analyses (such as SYMBOL CONSTELLATION) for
unassigned codes is possible but not meaningful, since the results are not valid.

IEC bus command: : CALCul at e<1>: FEED " XPOW CDEP"
: CDPower : OVERvi ew ON | OFF

66 E-2



FS-K84

Configuration of 1XEV-DO Measurements

COWPCSI TE
EVM

1157.2868.44

The COMPOSITE EVM softkey selects the analysis of the error vector
magnitude (EVM) over the total signal (modulation accuracy).

In the Composite EVM measurement, the square root is determined from the
square of the error between the real and imaginary components of the test
signal and of an ideally generated reference signal.

The measurement result consists of one composite EVM measurement value
per slot. The number of slots can be set by means of the CAPTURE LENGTH
softkey. Accordingly, the COMPOSITE EVM analysis takes into account the
whole signal over the whole period of observation.

Only the channels detected as being active for this channel type are used to
generate the ideal reference signal. In the case of a channel which is not
detected as being active on account of, say, low power, the difference between
the test signal and the reference signal and the composite EVM is therefore
very large (refer to the figure).

QOVPCSI TE EVWM Type ALL Marker 1 [T1 ]
0.855 %

% CF 878.49 Mz Sl ot 3 Sl ot 5

1 I
Ref r16 h
20.0

rl4

dBm

At ri2
45 dB |10

r8

4

F)
I I I
0 1 Slot/ 11

Fig. 6-13  Display of Composite EVM when all channels contained in the
signal were detected as active

QOVPCSI TE EVWM Type ALL Marker 1 [T1 ]
19.572 %

% CF 878.49 Mz Sl ot 3 1 Sl ot 7
Ref B
20.0

dBm

Att
45 dB

0 1 Slot/ 11

Fig. 6-14  Display of Composite EVM when one code channel was not
detected as active

As with the selection of a code in the CDP or CDEP diagram, there is the option
in the Composite EVM diagram of selecting a slot. Selection is performed by
entering the slot number (refer to the SELECT SLOT softkey). The selected slot
is displayed as a red bar.

IEC bus command: : CALCul at e2: FEED " XTI M CDP; MACCur acy"
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PEAK CODE
DOVAI N ERR
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The PEAK CODE DOMAIN ERR softkey selects the analysis of the peak code
domain error.

With the peak code domain-error measurement, there is a projection of the error
between the test signal and the ideally generated reference signal to the
spreading factor. The value of the spreading factor is automatically determined
by the channel type (refer to Table 6-16). The unit on the y axis is dB.

The measurement result consists of a numerical value per slot for the peak
code domain error. The number of slots can be set by means of the CAPTURE
LENGTH softkey. Accordingly, the peak code domain-error analysis allows for a
channel type over the whole period of observation.

Only the channels detected as being active are used to generate the ideal
reference signal for the peak code domain error. If an assigned code is not
detected as being active on account of low power, the difference between the
test signal and the reference signal is very large. The R&S FS-K84 therefore
displays a peak code domain error that is too high (refer to figure).

PEAK CODE DOMAI N ERR Type MAC- | Q Marker 1 [T1 ]
-54.96 dB

dB CF 878.49 MHz Sl ot 3 Sl ot 9

r-7

|
o

Ref r-14
20.0fl 5,
dBm

At 28

45 dB [r-35

r-42

r-49

-

0 1 Slot/ 11

Fig. 6-15  Peak code domain error in the event of all channels contained in
the signal being detected as active

PEAK CODE DOMAI N ERR Type MAC- | Q Marker 1 [T1 ]
-11.59 dB

dB CF 878.49 MHz Sl ot 3 Sl ot 9

r-7

-

Ref
20.0
dBm

Att
45 dB

0 1 Slot/ 11

Fig. 6-16  Peak code domain error in the event of one channel not being
detected as active

As with the selection of a code channel in the CDP or CDEP diagram, there is
the option of selecting a slot in the peak code domain-error diagram. Selection
is performed by entering the slot number (refer to the SELECT SLOT softkey).
The selected slot is displayed as a red bar.

IEC bus command: : CALCul at e2: FEED " XTI M CDP: ERR: PCDonai n"
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VS CHI P
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The absolute power is displayed in dBm per chip time for the selected slot.
There are thus 2048 power values as a trace. This analysis accordingly makes
allowance for the total signal for the duration of one slot.

With the help of the Power versus Chip analysis, it is simple to identify which
channel types in the slot have power on account of the symmetrical structure of
the 1xEV-DO forward link signal (refer to the section "Code Domain
Measurements on 1xEV-DO Signals" on page 57).

The slot to be examined can be selected by means of the SELECT SLOT
softkey.

POWER VS CH P Type ALL Marker 1 [T1 ]
9.41 dB
dBm CF 878.49 Mt Sl ot 0 Chi p 15631
rl
N i1 !s."'.l!'lﬂr.ﬂr"r.'i'"q.'m
20| (AL AL R
dBm [T 1"1' |I| ||\||IHII |
at 8
25 dB[r-15
r-22
r-29
1
CLRAR - 36
r-43
0 256 CH PS/ 2047

Fig. 6-17  Power versus Chip for all channel types active

POWER VS CH P Type ALL Marker 1 [T1 ]
9.03 dBm
dBm CF 878.49 Mtz Sl ot 0 Chi p 1560
mEEm BN ||
Ref r6 —h
20.0
r-1
dBm
at 78
25 dB|r-15
-22
1
CLRVR ([

| | | [ ‘
Lo e L

256 CH PS/ 2047

Fig. 6-18  Power versus Chip for IDLE slot (only PILOT and MAC active)

IEC bus command: : CALCul at e2: FEED " XTI M CDP: PVCHi p"
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GENERAL
RESULTS

GENERAL RESULTS

The GENERAL RESULTS and CHANNEL RESULTS softkeys feature the
numerical analysis of the measurement results on two pages. The two pages
are broken down as follows:

Type ALL

CHANNEL CF 878.49 M#z
RESULTS G obal Results
Carr Freq Error -306.12 Hz RHO Pi | ot 0. 99995
Rgg 0 Carr Freq Error -0.35 ppm RHO overal | -1 0.99993 °
dem| Chip Rate Error -0.14 ppm RHO overal | -2 0.99993
At Trg to Frame 715.58 ns
45 dB Results for Slot: 1
Power PILOT 9.24 dBm Dat a Modul ation Type 16- QAM
Power MAC 9.22 dBm Act. MAC Channels 7
Power DATA 9.26 dBm Act. DATA Channel s 16
Power PREAMBLE 9.24 dBm Preanbl e Length 64 Chips
Conposite EVM 0.82 % RHO 0. 99993
CHANNEL RESULTS Type MAC- |
Code 2.64
CF 878.49 M+ Sl ot 1
Resul ts for Channel Type: MAC/ Slot: 1
Ref Power 9.22 dBm 1 Q I mbal ance 0.06 % B
20.0| Pk CDE (SF 64/1) -54.24 dB 1Q O f set 0.25 %
dBm
:‘tstdB Channel Results for Channel Type: MAC-1 / Slot: 1
Synbol Rate 19.2 ksps Timng Ofset 0.00 ns
Channel . SF 2.64 Phase Of fset 0.00 nrad
Channel Power Rel -5.89 dB Channel Power Abs 3.33 dBm
Symbol EVM 0.16 % rnms Synbol EVM 0.23 % Pk
Modul ation Type BPSK- |
Fig. 6-19  General results and channel results

The top part of GENERAL RESULTS presents global results that display the
total signal over the whole period of observation (all slots):

Carrier Freq Error:

Chip Rate Error:

Trigger to Frame:

1157.2868.44

Specifies the frequency error referred to the set center
frequency of the analyzer. The absolute frequency error is the
sum of the frequency error of the analyzer and that of the device
under test.

Differences of more than 8.0 kHz between transmitter and
receiver frequency impair the synchronization of the CDP
measurement. If at all possible, the transmitter and the receiver
should be synchronized (refer to the Getting Started chapter).
The frequency error is available in Hz as the unit, on the one
hand, and in ppm referred to the carrier frequency, on the other.

Specifies the chip rate error (1.2288 Mcps) in ppm. A large chip
rate error results in symbol errors and, consequently, possibly in
the CDP measurement not being able to perform
synchronization. This measurement result is also valid if the
analyzer was not able to synchronize onto the 1XEV-DO signal.

This measurement result reproduces the timing offset from
the beginning of the acquired signal section until the start of
the first slot. In the case of triggered data acquisition, this
corresponds to the timing offset frame-trigger (+ trigger-
offset) - start of the first slot. If the analyzer was not able to
synchronize onto the 1xEV-DO signal, the value of Trg to
Frame is not meaningful. If the FREE RUN trigger is selected,
dashes (---) are displayed.
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RHO Pilot: Specifies the RHO quality parameter for the area of the pilot
channel calculated over all slots, as called for in the
Standard.

RHO overall-1:  Specifies the RHO quality parameter calculated for over all
chips and over all slots, where the averaging limit is on the
half-slot limit, as called for in the Standard.

RHO overall-2:  Specifies the RHO quality parameter calculated for over all
chips and over all slots, where the averaging limit is on the
quarter-slot limit, as called for in the Standard.

The bottom part of General Results shows results applicable to the selected slot
(SELECT SLOT):

Power PILOT: Absolute power measurements in dBm in the PILOT channel

type.

Power MAC: Absolute power measurements in dBm in the MAC channel
type.

Power DATA: Absolute power measurements in dBm in the DATA channel
type.

Power PREAMBLE:
Absolute power measurements in dBm in the PREAMBLE
channel type.

Composite EVM: The composite EVM value is the difference between the test
signal and ideal reference signal (refer to the COMPOSITE
EVM softkey).

Data Modulation Type:
Modulation type of the DATA channel type.

Act. MAC Channels:
Number of active MAC channels.

Act. DATA Channels:
Number of active DATA channels.

Preamble Length: Length of the preamble in chips, O if no preamble is present
in this slot. .

RHO: Specifies the RHO quality parameter calculated over a slot. (As
in CDMA2000 BTS R&S FS-K82).

The CHANNEL RESULTS analysis is subdivided into two halves. The top part
displays results that depend on the selected channel type (CHAN TYPE
softkey) and the selected slot:

Power: The total power of the channel type. This result is identical to
one from the bottom half of General Results and is listed
again, because the Channel Power Rel relative to this value
is displayed from this point on.

Pk CDE: The PEAK CODE DOMAIN ERR measurement specifies a
projection of the difference between test signal and ideal
reference signal to the spreading factor that belongs to the
channel type. This spreading factor is output in brackets.

IQ Imbalance: IQ imbalance of the signal in %
1Q Offset: DC offset of the signal in %

The lower part of CHANNEL RESULTS displays the results of measurements
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on the selected channel in the specified channel type and of the selected slot.

Symbol Rate: Symbol rate with which the channel is transmitted
Code.SF: Number of the code and its associated spreading factor
Timing Offset: Timing offset between the selected channel and the first

active channel in the channel type. This measurement can be
enabled by means of the TIME/PHASE softkey.

Phase Offset: Phase offset between the selected channel and the first
active channel in the channel type. This measurement can be
enabled by means of the TIME/PHASE softkey.

Chan Pow rel. / abs.:
Channel power relative (referred to the total power of the
channel type) and absolute channel power.

Symbol EVM Pk / RMS:
Peak or mean value of the results of the error vector
magnitude measurement (refer to the SYMBOL EVM
softkey). The measurement provides information about the
EVM of the selected channel for the selected slot at symbol
level.

If the MAX/MIN HOLD or AVERAGE trace statistics are enabled using the
TRACE hardkey, the values are interlinked accordingly from one analysis to the
next. The Active MAC or DATA Channels, Data Modulation Type, Symbol Rate,
Channel.SF and Mapping values are not statistically interlinked. In the case of
the values which have an expectation value of 0 (Carr Freq Error, Trg to Frame,
IQ Imbal/Offset, Timing and Phase Offset), the maximum value is formed in
such a way that the maximum is sought among the absolute values and then
output with sign. In this way it is possible to determine the largest deviation
including the direction of the deviation. The minimum value is formed in the
same way.

IECbus command:

: CALCul at e2: FEED " XTI M CDP: ERR: SUWM'

: CALCul at e<1| 2>: MARKer <1>: FUNCt i on: CDPower [ : BTS] : RESul t ?
RHO | MACCuracy | PCDerror FERRor | FERPpm |
CERRor | TFRanme | 1 QOFfset | | Q Moal ance |
SRATe | CHANnel | SFACtor | TOFFset | POFFset |
CDPabsol ute | CDPRel ative | EVMRrs | EVMPeak |
RHOPi I ot | RHOL | RHO2 | PPILot | PMAC | PDATa|
PPReanbl e | MACTive | DACTive | PLENgth | MIYPe
| DMType
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which all active channels are displayed.

The channel assignment table can theoretically contain 146 entries. One in the
PILOT and one in the PREAMBLE channel type, 16 in the DATA channel type and
theoretically 64 onthe land 64 onthe Q branch of the MAC channel type. In reality,
not more than 64 MAC codes should be assigned, since the Standard only provides
for 64 MAC indices. The Channel Occupancy Table analysis makes allowance for
the total signal over precisely one slot. The slot needing to be analyzed can be set
by means of the SELECT SLOT softkey.

The channels are listed in the following channel type order: PILOT, MAC,
PREAMBLE, DATA. Within the channel types, the channels are sorted in
ascending code number order.

BS, DO, C0 : CHANNEL TAB Type MAG |

Code 2.64 Max T 1.57 ns @ MAC 5.64

CF 878.49 M Sl ot 0 Max Ph 3.37 nrad @ MAC 37.64

Type |Chan. SF|Synb Rat ¢Modul ati onf Pwr Abs Pwr Rel T Offs|Ph Offs

ksps dBm dB ns nr ad

Ref PILOT 0.32 38.4 BPSK- | -0.76 -0.00 0.00 0.00
10.0 | MAC 2.64 19. 2 BPSK- | -6.71 -5.91 0. 00 0. 00[|saL

dBm| MAC 3.64 19.2 BPSK- | -7.70 -6.91 -0.84 2.21
Att MAC 5.64 19.2 BPSK- | -9.71 -8.91 1.57 -2.20|TRG

40 d| MAC 6. 64 19.2 BPSK- | -11.72 -10.92 0. 86 -2.23

MAC 7.64 19.2 BPSK- | -12.72 -11.92 -0.78 3.33

MAC 35. 64 19.2 BPSK- Q -8.67 -7.87 0.88 2.15

MAC 37.64 19.2 BPSK- Q -10. 68 -9.88 0. 65 3.37

1 PRE64 7.32 38.4 BPSK- | -0.79 -0.00 0. 00 0. 00

CLRAR| DATA 0.16 76.8 8- PSK -12.83 -12.04 0. 00 0. 00

DATA 1.16 76.8 8- PSK -12.83 -12. 05 0.16 1.87

DATA 2.16 76.8 8- PSK -12.82 -12. 03 0.49 -0.19

Fig. 6-20  Channel table
The following parameters are determined for the channels:

Channel type: Specifies the channel type of the active channel. Possible values
are PILOT, MAC and DATA. For the PREAMBLE channel, the
length in chips is similarly specified, thus resulting in the
following options for the PREAMBLE channel type: PRE64,
PRE128, PRE256, PRE512 or PRE1024.

CHAN.SF: The number of the Walsh code of the active channel including
spreading factor. The spreading factor depends on the channel type.

Symb. Rate: Symbol rate with which the channel is transmitted

Modulation/mapping
The DATA channel type can contain QPSK, 8-PSK or 16-QAM
modulated channels; there is BPSK-I or BPSK-Q modulation for
the other channel types.

Pwr Abs / Pwr Rel:
Specification of the absolute and relative power (referred to the
total power in the channel type) of the channel.

T Offs: Timing offset. Timing offset between this channel and the first active
channel can be enabled by means of the TIME/MEAS softkey.

Ph Offs: Phase offset. Phase offset between this channel and the first active
channel can be enabled by means of the TIME/MEAS softkey.

A data channel is referred to as active in CODE CHAN AUTOSEARCH mode when
it exhibits the minimum power (refer to the INACT CHAN THRESHOLD softkey). In
CODE CHAN PREDEFINED mode, all code channels contained in the channel
table are marked as active.

If the TIME/PHASE softkey is set to ON, the maximum value of the TIMING and
PHASE OFFSET is displayed together with the associated channel type and channel
on the right-hand side above the channel table. Since the TIMING and PHASE
values of each active channel can be either negative or positive, the absolute values
are compared and the maximum is then displayed with the original sign.

IEC bus command: : CALCul at e<1>: FEED " XTI M CDP: ERR: CTABI e"
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The SYMBOL CONST softkey selects the analysis of the constellation diagram
at symbol level.

Analysis of the symbols is performed for the selected code (SELECT CODE
softkey) in the set channel type (CHAN TYPE softkey) and the selected slot
(SELECT SLOT softkey). This means that this analysis makes allowance for results
of a code in the selected channel type for one slot. The number of symbols on the x
axis is between 2 and 100 (refer to Table 6-16).

Evaluation of the constellation diagram is possible for unassigned codes, but the
results are meaningless since unassigned code channels do not contain data.

SYMBOL CONSTELLATI ON Type DATA-1Q Marker 1 [T1 ]
Code 2.16 Synbol 12 Re -937.290 m
Y 2.5 CF 878.49 Mz Sl ot 0 Im 392.271 m
Ref Lﬂ
20.0 a
dBm 1 o
Att ] a
45 dB
a o
=] a
-7.353 7.353
Fig. 6-21 Symbol constellation diagram
IEC bus command: : CALCul at e2: FEED " XTI M CDP: SYMB: CONS"

The SYMBOL EVM softkey selects the analysis for the symbol error vector
magnitude. Analysis of the EVM is performed for the selected code (SELECT
CODE softkey) in the set channel type (CHAN TYPE softkey) and the selected
slot (SELECT SLOT softkey). This means that this analysis makes allowance for
results of a code in the selected channel type for one slot. The humber of symbols
on the x axis is between 2 and 100 (refer to Table 6-16).

Evaluation of the symbol error vector magnitude for unassigned codes is
possible, but the results are not valid.

SYMBOL EVM Type DATA-1Q Marker 1 [T1 ]
Code 2.16 2.798 %

% CF 878.49 MHz Sl ot 0 Symbol 70

1o |
Ref 16 b
20.0 b 1a

dBm

At 12
45 dB 10

8

6
1
CLRWR [ 4 T

A
M2
~/ "N~ AN T~ A~
0 8 sym 95

Fig. 6-22  Error vector magnitude for one slot of a channel

IEC bus command: : CALCul at e2: FEED " XTI M CDP: SYMB: EVM'
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The BITSTREAM softkey selects the "Bit Stream" analysis”.

Analysis of the different bits is performed for the selected code (SELECT CODE
softkey) in the set channel type (CHAN TYPE softkey) and the selected slot
(SELECT SLOT softkey). This means that this analysis makes allowance for
results of a code in the selected channel type for one slot .

Depending on the symbol rate of the channel type and on the number of chips of
the channel type, and also on the modulation type, a minimum of 4 and a
maximum of 400 bits can be contained in a slot; refer to Table 6-16 on page 60.
With QPSK modulated channels, one symbol always consists of two bits; with 8-
PSK the number is three bits 3 and with 16-QAM it is four bits. With BPSK
modulated channels, a symbol consists of one bit (either the | component or the
Q component is assigned; for complex analysis a 2BPSK is displayed with | and
Q components).

2BPSK Q , BPSK-Q 2BPSK| QPSK Q“
10 0 00
@ [
10 00
BPSK-I BPSK-|
|
11 01
@
11 1 01
2BPSK BPSK-Q 2BPSK
8-PSK Q A 16-QAM Q A
0010 0011 0001 0000
011 001 @ @ L J @
010 000 0110 0111 0101 0100
> >
| |
1110 1111 1101 1100
110 100
1010 1011 1001 1000
111 101 @ @ @ @

Fig. 6-23  Constellation diagrams for BPSK, QPSK, 8-PSK and 16-QAM
including bit values

Depending on the channel type, there are the following modulated channels in
the 1XEV-DO system:

Table 6-17 Relationship between channel type and modulation type
Kanaltyp Modulation
PILOT BPSK-|
MAC BPSK-I / BPSK-Q
PREAMBE BPSK-|
DATA QPSK / 8-PSK / 16-QAM

An analysis of the bit stream for unassigned codes is indeed possible, but since
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the results are not meaningful on account of the missing data, all bits are
identified as invalid in this case by '-'.
The marker can be used to scroll in the bit stream.

Bl TSTREAM Type DATA-1Q
Code 2.16
CF 878.49 MHz Sl ot 0

0 101 010 110( 111) 001 010 000 010 101 000

30| 010 100 010 000 010 000 010 111 100 000
60| 111 011 000 010 000 001 101 000 001 o010
90| 111 010 110 011 011 001 010 110 101 o001

Ref

20.0
dBm 120) 111 000 010 011 110 011 110 001 100 101
150| 011 011 000 100 100 001 110 011 001 100
4A;tdB 180| 110 011 011 100 100 110 001 000 o011 o001

210( 010 101 000 001 001 110 001 101 100 001
240( 110 100 011 101 010 101 000 101 101 111
270 010 011 000 011 110 101

Fig. 6-24  Demodulated bits for a slot of a channel in the channel type
IEC bus command: : CALCul at e2: FEED " XTI M CDP: BSTReant

The COMPOSITE CONST softkey selects the analysis of the constellation
diagram at chip level.

With the COMPOSITE CONST, the total signal is taken into account by means
of the selected channel type over the selected slot (SELECT SLOT softkey).

A constellation point is plotted for each chip in the diagram. The number of chips
depends on the selected channel type and, in the case of PREAMBLE and
DATA, on the length of the preamble and can vary between 64 and 1600 chips.

Type DATA
Y 2.5 CF 878.49 MHz Slot 1
Ref
-
s
-7.353 7.353
Fig. 6-25 Composite constellation diagram
IEC bus command: : CALCul at e2: FEED " XTI M CDP: COVP: CONS"
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The POWER VS SYMBOL softkey selects the Power versus Symbol analysis. The
analysis outputs the absolute power in dBm at each symbol time for the selected
code (SELECT CODE softkey) in the set channel type (CHAN TYPE softkey) and
the selected slot (SELECT SLOT softkey). This means that this analysis makes
allowance for results of a code in the selected channel type for one slot . The
number of symbols on the x axis is between 2 and 100 (refer to Table 6-16).

POVWER VS SYMBOL Type DATA-1Q Marker 1 [T1 ]
Code 2.16 -2.86 dBm
dBm CF 878.49 MHz Sl ot 0 Synmbol 47

i3

Ref 6
20.0 1L
dBm

=

-1

At 8

45 dB - 15
r-22

r-29

CLRWR [~ 36

-43

0 8 sym/ 95
Fig. 6-26  Power versus Symbol for one slot of a channel in the channel type

IEC bus command: : CALCul at e2: FEED " XTI M CDP: PVSY"

By operating the CHAN TYPE softkey, you go to a submenu on which you can
set the following parameters:

e Channel type: PILOT, MAC, PREAMBLE or DATA

e Code Domain Overview mode can be enabled/disabled

e Mapping mode: AUTO, COMPLEX or | OR Q (whether | or Q branch is
analyzed)

e SELECT 1I/Q: With separate | OR Q analysis, this determines which branch
will be displayed.

On the second line of the CHAN TYPE softkey, the setting performed in the submenu
is shown in its short form. Precise details of this softkey are provided on page 89 .

IEC bus command:: [ SENSe: ] CDPower : CTYPe Pl Lot | MAC |
PREanmbl e | DATA

You can use the SELECT CODE softkey to select a code. All analyses that take
the results for a code into account specify the results for the newly selected
channel: POWER VS SYMBOL, CHANNEL RESULTS, BITSTREAM, SYMBOL
CONSTELLATION and SYMBOL EVM.

In the analyses CODE DOMAIN POWER, CODE DOMAIN ERROR POWER and
CHANNEL TABLE (all on screen A), the selected code is identified in red to
distinguish it.

Codes are entered in decimal format.

The rotating wheel behaviour depends on the analysis on screen A and is

geared to the graphic display. With CODE DOMAIN POWER and CODE

DOMAIN ERROR POWER, it is always the adjacent channel that is selected.

With the channel table, the rotating wheel is used to scroll through the list. In this

instance, the channel type and the selection of | or Q are reset automatically if

this is required by the new channel that has to be selected.

The maximum settable value depends on the spreading factor of the channel

type. PILOT, PREAMBLE: 0..31, MAC: 0..63 and DATA 0.63.

IEC bus command: : [ SENSe: ] CDPower : CODE 0...31 | 63 | 15,
depending on the channel type
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The SELECT SLOT softkey is used to select a slot. Slots are entered in decimal
format. In this instance the range of values is from 0 to (Capture-Length-1); refer
to the CAPTURE LENGTH softkey. All analyses that take the results for a slot
into account specify the results for the newly selected slot: (CODE DOMAIN
POWER, CODE DOMAIN ERROR POWER, CHANNEL TABLE, POWER vs
CHIP, POWER vs SYMBOL, COMPOSITE CONSTELLATION, GENERAL
RESULTS, CHANNEL RESULTS, BITSTREAM, SYMBOL CONSTELLATION
and SYMBOL EVM)

In the analyses COMPOSITE EVM and PEAK CODE DOMAIN ERROR, the
selected slot is highlighted in red.

IEC bus command:: [ SENSe: ] CDPower : SLOT O . ..
( CAPTURE_LENGTH- 1)

The ADJUST REF LVL softkey adjusts the reference level of the analyzer to the
measured channel power. This ensures that the settings of the RF attenuation
and the reference level are optimally adjusted to the signal level without the
analyzer being overloaded or the dynamic response being limited by a too low
signal-to-noise ratio.

IEC bus command: SENS: PON ACH: PRES: RLEV
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Measurement configuration

CHAN CONF hot key

CODE CHAN

CHAN CONF AUTOSEARCH

CODE CHAN
PREDEFI NED|

EDI T CHAN
CONF TABLE

NEW CHAN
CONF TABLE

DEL CHAN
CONF TABLE

COPY CHAN
CONF TABLE

RESTORE

STD TABLES

CODE CHAN
AUTCOSEA
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The CHAN CONF hot key opens a submenu with the configuration
options for the channel search. On this submenu, predefined channel
tables can be selected and are then taken as a basis for
measurements of the code domain analyzer.

When the hot key is selected, a table containing the channel tables
stored on the hard disk of the measuring instrument is opened. The
table is used merely to obtain an overview; one of the tables can be
selected for the measurement only after the CODE CHAN
PREDEFINED softkey has been operated. The RECENT entry is the
channel table of the last Code Domain Power analysis to be
performed.

IEC bus command:
: CONFi gur e: CDPower [ : BTS] : CTABI e: CATal og?

The CODE CHAN AUTOSEARCH softkey supports measurements of
the code domain power analyzer in Autosearch mode. In this mode, all
channel types are searched according to their spreading factors for
active channels. A channel is active when the minimum power,
referred to the total power, entered by the user is exceeded (refer to
the INACT CHAN THRESHOLD softkey).

CODE CHAN AUTOSEARCH mode is the default search mode with
which the CDP analysis starts. It is primarily used to provide the user
with an overview of the channels contained in the signal. If the signal
contains channels which are not detected as being active in
Autosearch mode, the CDP analysis can be performed with predefined
channel configurations by changing to CODE CHAN PREDEFINED
mode.

IEC bus command:
:CONFi gur e: CDPower [ : BTS] : CTABI e[ : STATe] OFF
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The CODE CHAN PREDEFINED softkey switches the CDP analysis to
the measuring mode with the help of predefined channel tables. In this
mode, there is no search for active channels, but the channels of a
channel table defined before the measurement are assumed to be
active.

When the softkey is selected, a table containing all the channel tables
stored on the measuring instrument is opened. The CDP analysis is
switched to "Predefined Channel Table" mode. In this instance, the
last table of the automatic search mode is taken as a basis for the
measurement. This table is available at the RECENT entry .

Switching to one of the predefined channel tables is done by selecting
the corresponding table entry and operating one of the unit keys or by
pressing Enter; the selected channel table is taken as a basis for the
analysis as from the next measurement. A tick marks the selected
channel table.

When the R&S FS-K84 leaves the factory, the following channel tables
are stored on the measuring instrument:

Channel table with channel types PILOT/MAC/PREAMBLE/DATA with
modulation type QPSK in channel type DATA. (File name: DOQPSK).

Channel table with channel types PILOT/MAC/PREAMBLE/DATA with
modulation type 8-PSK in channel type DATA (File name DO8PSK).

Channel table with channel types PILOT/MAC/PREAMBLE/DATA with
modulation type 16-QAM in channel type DATA. (File name
DO16QAM).

Channel table with channel types PILOT/MAC — known as IDLE slot,
since it does not contain any active channels in the DATA channel
type. (File name DO_IDLE).

For a precise definition of the channel tables refer to Chapter 4.

IEC bus command:
:CONFi gur e: CDPower [ : BTS] : CTABI e[ : STATe] ON
: CONFi gur e: CDPower [ : BTS] : CTABI e: SELect " DOQPSK"
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EDI T CHAN The EDIT CHAN CONF TABLE softkey opens the selected channel
HEADERS . . . . - ",
CONF TABLE VALUES table in which the channel configuration can be modified. In addition, a
submenu is opened with the softkeys required for editing the channel
I NSERT table.
MAC
= | EDI T CHANNEL TABLE
| NSERT NAME: DO16 QAM
PREAMBLE COMMENT: Base Station Main 2457.6 kbps (1 Slot) 16-QAM
TYPE CHAN. SF SYMBOL RATE MODULATI ON/ CDP REL STATUS
DELETE [ ksps] MAPPI NG [ dB]
LI NE PI LOT 0.32 38.4 BPSK- | 0.0 ACTI VE
MAC 2.64 19.2 BPSK- | 0.0 ACTI VE
MAC 3.64 19.2 BPSK- | 0.0 ACTI VE
MEAS CHAN MAC 4.64 19.2 BPSK- | 0.0 ACTI VE
CONF TABLE MAC 34.64 19.2 BPSK- Q 0.0 ACTI VE
MAC 35. 64 19.2 BPSK- Q 0.0 ACTI VE
PRE64 2.32 38.4 BPSK- | 0.0 ACTI VE
SAVE TABLE DATA 0.16 76.8 16- QAM 0.0 ACTI VE
DATA 1.16 76.8 16- QAM 0.0 ACTI VE
DATA 2.16 76.8 16- QAM 0.0 ACTI VE
SORT TABLH DATA 3.16 76.8 16- QAM 0.0 ACTI VE
DATA 4.16 76.8 16- QAM 0.0 ACTI VE
DATA 5.16 76.8 16- QAM 0.0 ACTI VE
PAGE UP DATA 6.16 76.8 16- QAM 0.0 ACTI VE
DATA 7.16 76.8 16- QAM 0.0 ACTI VE
DATA 8.16 76.8 16- QAM 0.0 ACTI VE
PAGE DOWN DATA 9.16 76.8 16- QAM 0.0 ACTI VE
DATA 10. 16 76.8 16- QAM 0.0 ACTI VE
DATA 11.16 76.8 16- QAM 0.0 ACTI VE
DATA 12.16 76.8 16- QAM 0.0 ACTI VE
DATA 13.16 76.8 16- QAM 0.0 ACTI VE
DATA 14.16 76.8 16- QAM 0.0 ACTI VE
DATA 15.16 76.8 16- QAM 0.0 ACTI VE
Fig. 6-27  Table for editing a channel configuration

1157.2868.44

As a general rule, each of the channel tables stored on the measuring
instrument can be modified at will. The edited table is not stored
automatically on the hard disk of the measuring instrument but only by
selecting the SAVE TABLE softkey. This prevents a table from being
accidentally overwritten (such as one of the channel models).

If a table is edited that is currently the basis for the Code Domain Power
analysis, the edited table is used for the next measurement immediately
after being saved. The effects of the changes in the table are therefore
immediately visible. Here again, the edited table is not saved on the hard
disk of the measuring instrument until the SAVE TABLE softkey has been
selected.

If a table is edited that is stored on the hard disk of the measuring
instrument but is not currently enabled, the changes will not be visible until
it has been saved (SAVE TABLE softkey) and then enabled.

If the CHAN parameter of a channel is modified, a check of the code
domain conflicts is performed after pressing the input (units keys). If a
code domain conflict is detected, the associated channels are identified by
an asterisk. You are given the opportunity of eliminating the code domain
conflicts. When a table with code domain conflicts is used for a CDP
analysis, the results are invalid.
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The HEADER/VALUES softkey sets the focus of the edit option either
to the entries in the table or to the table header.

Editing the table header (HEADER):
Overwriting of saved tables can be avoided by changing the name of a
table. A table name must not consist of more than 8 characters.

IEC bus command:
:CONFi gur e: CDPower [ : BTS] : CTABI e: NAME " NEW TAB"

Editing table entries (VALUES):

The actual data of the channel table are edited here. The following
entries are available for each of the channels contained in the table
(confirm an input with the help of the units keys):

TYPE: Defines the channel type, either PILOT, MAC,
PRE64, PRE128, PRE256, PRE512, PRE1024 or
DATA. With the PREAMBLE channel type, the
length of the preamble is entered simultaneously in
chips. The entry cannot be edited, because the
PILOT channel and the 16 DATA channels are
always available, and MAC and PREAMBLE can be
inserted by means of the INSERT softkeys.

CHAN.SF: The channel number is entered for the channel in
this column. The spreading factor is inserted
automatically depending on the channel type (refer
to Table 6-16 on page 60). Invalid entries are
rejected.

SYMBOL RATE: Symbol rate with which the channel is transmitted. It
depends directly on the spreading factor of the
channel type (refer to Table 6-16) and cannot
therefore be edited.

MODULATION: The modulation type is entered here. With channel
types PILOT, MAC and PREAMBLE, mapping is
specified too - that is, whether a channel will
transmit on the | or Q branch. The following settings

are possible:
PILOT : BPSK-I (permanent, edit not
possible)
MAC : BPSK-1/ BPSK-Q
PREAMBLE : BPSK-I/ BPSK-Q
DATA : QPSK / 8-PSK / 16-QAM
CDP REL.: Informative entry of the relative channel power

(referred to the total power in the channel type). The
entry cannot be edited and only exists for the
RECENT table; it is used to detect channels with
low power.
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STATUS: Status of the channel (active/inactive). When a
change of channel status occurs, a channel that has
been entered in the table can be hidden in the Code
Domain Power analysis without having to remove
the corresponding entry from the table. Only
channels having an "active" channel status are used
for the CDP analysis.
IEC bus commands
: CONF: CDP: CTAB: DATA 0,5,0,0,0,0,1,0.0,
1,6,35,1,0,0,1,0.0"
‘Selects PILOT 0.32 BPSK-I and
'MAC 35.64 BPSK-Q..
: CONFi gur e: CDPower [ : BTS] : CTABI e: COMMent " Conment
for new table"
TNSERT The INSERT MAC softkey adds a new entry to the table. Entries can
MAC be made in any order.

I NSERT
PREAMBL E

DELETE
LI NE

MEAS CHAN
ICONF TABLE

1157.2868.44

IEC bus command: -- (integrated in the
:CONFi gur e: CDPower [ : BTS] : CTABI e: DATA command)

The INSERT PREAMBLE softkey makes it possible to add the
Preamble channel to the channel table.

I NSERT PREAMBLE

PREAMBLE 64 CHI PS
PRE128 PREAMBLE 128 CHI PS
PRE256 PREAMBLE 256 CHI PS
PREAMBLE 512 CHI PS

PRE1024 PREAMBLE 1024 CHI PS

Fig. 6-28  Table of Preamble selection

IEC bus command: -- (integrated in the
:CONFi gur e: CDPower [ : BTS] : CTABI e: DATA command)

The DELETE LINE softkey deletes the selected line from the table.

IEC bus command: - -

The MEAS CHAN CONF TABLE softkey initiates a measurement in
CODE CHAN AUTOSEARCH mode. The measurement results are
applied to the open channel table. The softkey is only available in
CODE CHAN AUTOSEARCH mode.

IEC bus command: - -

83 E-2



Configuration of 1XEV-DO Measurements

FS-K84

The SAVE TABLE softkey saves the table with its specified name.
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SAVE
TABLE Note: Editing of the channel models and saving with the original name
results in the models being overwritten.
IEC bus command: -- (‘automatic with remote control)
SORT The SORT TABLE softkey sorts the table according to channel types
TABLE (PILOT, MAC, PREAMBLE, and DATA) and in channel number order
within the channel types.
IEC bus command: - -
NEW CHAN CADERS The NEW CHAN CONF TABLE softkey opens a submenu that is
CONF TABLE i LU identical with that described for the EDIT CHAN CONF TABLE softkey.
Unlike EDIT CHAN CONF TABLE, a new channel table with the PILOT
| NSERT channel type and channel 0.32 and the 16 DATA channel types for
MAC NEW CHAN CONF TABLE. The name of the table has still not been
| NSERT fixed at present:
PREAMBLE
=|| EDI T CHANNEL TABLE
DELETE NAME:
LI NE COMMENT:
TYPE CHAN. SF SYMBOL RATE MODULATI ON/ CDP REL STATUS
MEAS CHAN [ ksps] MAPPI NG [dB]
cow TaLe| [ o N I B T BT
DATA 1.16 76.8 16- QAM 0.0 ACTI VE
SAVE TABLE DATA 2.16 76.8 16- QAM 0.0 ACTI VE
DATA 3.16 76.8 16- QAM 0.0 ACTI VE
DATA 4.16 76.8 16- QAM 0.0 ACTI VE
DATA 5.16 76.8 16- QAM 0.0 ACTI VE
SORT TABLE DATA 6.16 76.8 16- QAM 0.0 ACTI VE
DATA 7.16 76.8 16- QAM 0.0 ACTI VE
DATA 8.16 76.8 16- QAM 0.0 ACTI VE
PAGE UP DATA 9.16 76.8 16- QAM 0.0 ACTI VE
DATA 10.16 76.8 16- QAM 0.0 ACTI VE
DATA 11.16 76.8 16- QAM 0.0 ACTI VE
PAGE DOWN DATA 12.16 76.8 16- QAM 0.0 ACTI VE
DATA 13.16 76.8 16- QAM 0.0 ACTI VE
DATA 14.16 76.8 16- QAM 0.0 ACTI VE
DATA 15.16 76.8 16- QAM 0.0 ACTI VE
Fig. 6-29  Creating a new channel configuration
DEL CHAN The DEL CHAN CONF TABLE softkey deletes the selected table. The
CONF TABL current table in CODE CHAN PREDEFINED mode cannot be deleted.
IEC bus command:
: CONFi gur e: CDPower [ : BTS] : CTABI e: DELet e
OOPY CHAN The COPY CHAN CONF TABLE softkey copies the selected table.
CONF TABL The system asks the name under which you want to save the copy.

IEC bus command:
: CONFi gur e: CDPower [ : BTS] : CTABI e: COPY " CTAB2"
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RESTORE
STD TABLES
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The RESTORE STD TABLES softkey restores the channel tables
defined in Chapter 4, "Predefined Channel Tables", to the state in
which they were in when the device left the factory. In this way
unintentional overwriting of the channel table can be undone.

IEC bus command:
: CONFi gur e: CDPower [ : BTS] : CTABI e: RESTor e
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Configuring the firmware application — SETTINGS

SETTINGS hot key

SETTI NGS ’—} BAND
CLASS

PN

The SETTINGS hot key opens a submenu for setting
the measurement parameters of the firmware
application.

The BAND CLASS softkey is a setting parameter for
the RF measurements "adjacent channel power" and

BAND
CLAS!

1157.2868.44

OFFSET "spectrum emission mask".
CAPTURE . .
LENGTH All other softkeys configure the measurements in the
code domain analyzer.
| NACT CHAN
THRESHOLD
CHAN TYPE
MAC- | T4
CODE PWR I NVERT Q
ABS REL ON OFF
CDP AVG S| DE BAND
ON  OFF NORM | NV
T1 ME/ PHASE| NORMALI ZE
ON OFF ON OFF

The BAND CLASS softkey allows input of the used frequency band for the RF
measurements, adjacent channel measurement and spectrum emission mask.
The selection is made from a table in which the name of the band class is
displayed.

Entry of the center frequency is not restricted by the band class selection.

BAND CLASS SELECTI ON

Band Class 0O (800 MHz Band)
v Band Class 1 (1900 MHz Band)
Band Cl ass 2 (TACS Band)
Band Class 3 (JTACS Band)
Band Class 4 (Korean PCS Band)
Band Class 5 (450 MHz Band)
Band Class 6 (2 GHz Band)
Band Class 7 (700 MHz Band)
Band Class 8 (1800 MHz Band)
Band Class 9 (900 MHz Band)
Band Cl ass 10 (Secondary 800 MHz Band)
Band Class 11 (400 MHz European PAMR Band)
Band Class 12 (800 MHz PAMR Band)

Fig. 6-30  Band class selection

You can scroll in the table, and the entry currently being used is checked, while
a bar displays the selected entry; click ENTER to apply the value.
The numerical value is specified over the IEC bus.

IEC bus command: : CONFi gur e: CCDPower : BCLass 1 ' 1900 MHz
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PN
OFFS

CAPTURE
LENGT

I NACT CHAN
THRESHAQLD

CHAN TYPE
MAC- |

CODE PWR
ABS REL
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The PN OFFSET softkey allows entry of the base station PN offset, which is
used to distinguish between the base stations with 1xEV-DO.

The PN offset determines the offset in the circulating PN sequence in multiples
of 64 chips with reference to the event second clock trigger.

IEC bus command: : [ SENSe: ] CDPower : PNOFf set 0...511

The CAPTURE LENGTH softkey allows entry of the number of slots to be
acquired. The input is always made as a multiple of the slot. The range is
between 2 and 36 for the Analyzers R&S FSU/R&S FSQ and from 2 to 12 for
the Analyzer R&S FSP. For all analyses that exhibit a value per slot on the x
axis the maximum value on the x axis is the set CAPTURE LENGTH -1.

IEC bus command: : [ SENSe: ] CDPower : | QLength 2..36 (2..12)

The INACT CHAN THRESHOLD softkey allows entry of the minimum power
that an individual channel must have in the MAC or DATA channel type,
compared with the total signal of the channel type, to be regarded as the active
channel.

Channels below the specified threshold are regarded as "inactive".

With the PILOT channel type, the code 0.32 is normally expected on the |
branch, synchronization will not otherwise take place and the 'SYNC FAILED'
message failed appears. In the PREAMBLE channel type, only one code is
normally assigned and thus the optimum detection threshold is permanently
—4.5 dB below the total power of the PREAMBLE channel type.

The two measurements COMPOSITE EVM and PEAK CODE DOMAIN ERR,
which are specified as measurements on the total signal, are performed using
the list of active channels. Distortions of these two measurements always occur
when active channels are not detected as being active and unassigned codes
are wrongly given the status of "occupied channel". INACT CHAN THRESHOLD
can therefore be used to influence the results of the two measurements.

The default value is —40 dB. If not all channels contained in the signal are
detected automatically, INACT CHAN THRESHOLD must be decremented.

IEC bus command:
: [ SENSe: ] CDPower : | CTReshold -100 dB ... 0 dB

The CHAN TYPE softkey branches to a separate submenu. This will be
explained after the Settings menu.

IEC bus command:: [ SENSe: ] CDPower : CTYPe Pl Lot | MAC |
PREanbl e | DATA

The CODE PWR ABS/REL softkey selects for the CODE DOMAIN POWER
analysis whether the y-values should be displayed as absolute (dBm) or relative
(dB). In Relative mode the reference is the total power of the channel type.

IEC bus command: : CALCul at e<1>: FEED " XPOW CDP: RAT" (relative)
: CALCul at e<1>: FEED " XPOW CDP" (absolute)
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CDP AVG
ON OFF

TI ME/ PHASE
ON OFF

NVERT Q
ON  CFF

S| DE BAND
NORM | NV

NORVALI ZE
ON OFF

1157.2868.44

The CDP AVG softkey is available for the code domain analysis. If it is ON, the
code domain analysis is averaged over all slots. This analysis is required by the
1XEV-DO Standard. It presumes, however, with the DATA and PREAMBLE
channel types that preambles of different length do not occur in the slots. This
averaging is not permitted otherwise. If averaging is active, then it will be
necessary, in the function field above the CDP display SLOT:,to read ALL. To
be able to measure signals of any configuration, the default value is OFF.

IEC bus command: [SENSe:]CDPower:AVERage ON | OFF

The TIME/PHASE ON/OFF softkey supports specific enabling and disabling of
the Timing and Phase Offset analysis of the channels for the pilot. If the value of
the softkey is OFF (default setting) or there are more than 50 active channels in
the signal, dashes ('---") are entered in the channel occupancy and in the

Channel Results analysis for timing and phase offset. If the softkey is ON, the
analysis will take place and the values will be displayed.

IEC bus command: : [ SENSe: ] CDPower : TPMeas ON | OFF

The INVERT Q softkey inverts the sign of the Q component of the signal. The
default setting is OFF.

IEC bus command: : [ SENSe] : CDP: Q NVert OFF

The SIDEBAND NORM / INV softkey chooses between measurement of the
signal in normal (NORM) and inverted spectral position (INV).

NORM  The normal position allows measurement of base station RF signals.

INV The inverted position is practical for measurements on IF modules or
components in the case of spectral inversion.

The default setting is NORM.

IEC bus command: : [ SENSe: ] CDPower : SBANd NORMal | | NVer s

The NORMALIZE ON / OFF softkey eliminates the DC offset from the signal.
The default setting of the parameter is OFF.

IEC bus command: : [ SENSe: ] CDP: NORMal i ze OFF
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PI LOT

MAC

PREAMVBLE

DATA

L]

CODE DOM
OVERVI EW
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CHAN TYPE
MAC- | O_) PrLoT softkey. This softkey is present on both the SETTINGS and the
RESULTS menus
MAC On the CHAN TYPE menu, the channel type and mapping mode
can be set. Furthermore, it is possible to select I/Q on it, and the
PREAMBLE Code Domain Overview mode can be enabled and disabled.

Depending on the menu settings, the second line of the CHAN

DATA TYPE softkey is labeled in the following examples:

OVERVI EW

gite

DATA DATA DATA

DATA

MAPPI NG CODE DOM CHAN TYPE CODE DOM CHAN TYPE CODE DOM CHAN TYPE CCDE DOM CHAN TYPE
COMPLEX OVERVI EW PILOT- | OVERVI EW DATA-1Q OVERVI EW PREAM Q OVERVI EW MAC- OV

MAPPI NG MAPPI NG MAPPI NG
MAPPI NG AUTO AUTO AUTO

I OR Q MAPPI NG MAPPI NG MAPPI NG
COVPLEX COMPLEX

SELECT VAPP! NG Hrs R
| Q

R
fEEE

SELECT
! Q

The PILOT, MAC, PREAMBLE and DATA softkeys are a 1-out-of-4 selection
and define the corresponding channel type. Since the four channel types
subdivide 1xXEV-DO slot with regard to time, the majority of the analyses of the
code domain analyzers are available for each channel type. Refer to Table 6-
15. The default value is PILOT.

IEC bus command:: [ SENSe: ] CDPower : CTYPe Pl Lot | MAC |
PREanbl e | DATA

The CODE DOM OVERVIEW softkey is available for the code domain power
and code domain error-power and can be enabled. If Overview mode is
activated, screen A will display the | branch and screen B the Q branch of the
CDP and CDEP analysis as a general rule. The MAPPING AUTO, MAPPING
COMPLEX, MAPPING | OR Q and SELECT 1/Q softkeys are not available when
Code Domain Overview mode is active. The default setting is OFF.

IEC bus command: : [ SENSe: ] CDPower : OVERvi ew ON | OFF
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MAPPI NG
AUTO

MAPPI NG
COWPLEX

MAPPI NG
I ORQ

SELECT
|
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The MAPPING AUTO, MAPPING COMPLEX and MAPPING | OR Q softkeys
are a 1-out-of-3 selection. Mapping mode determines whether the | or Q branch
or the complex signal is analyzed. Mapping is selected automatically with the
MAPPING AUTO softkey, depending on the channel type:

Channel type Mapping

PILOT IORQ
MAC IORQ
PREAMBLE IORQ
DATA COMPLEX

In order to obtain the option of examining every channel type individually as
either complex, or the | and Q branch on their own, mapping can be
permanently set by means of the MAPPING COMPLEX and MAPPING | OR Q
softkeys. It is then valid for all channel types.The default value is MAPPING
AUTO.

IEC bus command:: [ SENSe: ] CDPower : MMODe AUTO | 10Q |
COVPLex

The | or Q branch to be analyzed is selected with the SELECT 1/Q softkey. The
softkey is not available for MAPPING COMPLEX. The | branch is selected after
a Preset.

IEC bus command: : [ SENSe: ] CDPower : MAPPing | | Q
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Frequency settings — FREQ key

The FREQ key opens a submenu for changing the measurement
FREQ > CENTER frequency.
CF- The CENTER softkey opens the input window for manually entering

STEPSI ZE5|  the center frequency.
The permissible input range of the center frequency is
Minspan/2 < fcen < fmaX — Minspan/2

tel

feenter center frequency
Minspan smallest selectable span >0 Hz (10 Hz)
fmax maximum frequency

IEC bus command: :FREQ CENT 100MHz

CF-STEPSIZE opens a submenu for setting the step size of the center
FRE frequency change. There is an option of entering the step size
QUENCY )
OFFSET manually (MANUAL softkey) or using the current measurement
frequency (CENTER softkey). The softkeys are described in the
manual for the basic device.

The FREQUENCY OFFSET softkey enables entry of an arithmetic
frequency offset which is added to the frequency axis labelling. The
range for the offset is -100 GHz to 100 GHz. The default setting is 0
Hz.

IEC bus command: :FREQ OFFS 10 MHz

Span settings — SPAN key

The SPAN key is disabled for measurements in the code domain analyzer. For all other measurements
(refer to the MEAS key), the permissible span settings are explained for the measurement concerned.
The associated menu corresponds to that of the measurement in the basic device and is described in
the manual for the basic device.
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Level settings — AMPT key

—p The AMPT key opens a submenu for setting the
AMPT REF LEVEL reference level.
ADJUST REF LEVEL
REF LEVEL OFFSET
The REF LEVEL softkey enables entry of the
reference level. The entry is performed in dBm.
IEC bus command:: DI SP: W ND: TRAC: Y: RLEV
- 60dBm
Y PER DIV ADJUST REF LEVEL executes a routine for optimum
adaptation of the reference level to the signal.
FE,EOFS|\4A|"OL,J\]E ELAGH,EN IEC bus command:
[ SENSe<1| 2>: ] CDPower : LEVel : ADJust
EL ATTEN
MANUAL The REF LEVEL OFFSET softkey enables entry of an
RE ATTEN EL ATTEN arithmetic level offset. This is added to the measured
MANUAL OFF level irrespective of the selected unit. The Y axis
scaling is changed accordingly.
RFAﬁ%EN The setting range is +200 dB in steps of 0.1 dB.

1157.2868.44

IEC bus command:
: DI SP: W ND: TRAC: Y: RLEV: OFFS -10dB

Y PER DIV sets the grid spacing on the y axis for all diagrams in which
this is possible.

IEC bus command:
: DI SPl ay[ : WNDow<1| 2>] : TRACe<1..3>: Y[: SCALe] : RPCSi ti on

REF VALUE POSITION supports entry of the position of the y-axis
reference value on the axis (0 to 100%).

IEC bus command:
: DI SPl ay[ : WNDow<1| 2>] : TRACe<1. . 3>: Y[ : SCALe] : PDI Vi si on

The RF ATTEN MANUAL softkey enables entry of the attenuation,
irrespective of the reference level.

If the required reference level can no longer be set for the given RF
attenuation, it will be adjusted and the message "Limit reached" will be
issued.

IEC bus command: I NP: ATT 40 DB

The RF ATTEN AUTO softkey sets the RF attenuation automatically
irrespective of the set reference level.

This ensures that the optimum attenuation desired by the user is always
used.

RF ATTEN AUTO is the default setting.

IEC bus command: I NP: ATT: AUTO ON
The EL ATTEN MANUAL softkey enables the electronic step attenuator

enables entry of the attenuation, which is set on the electronic step
attenuator.
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The attenuation can be modified in steps of 5 dB between 0 and 30 dB.
Other entries will be rounded down to the next lower integer value.

IEC bus command:l NP: EATT: AUTO OFF;
| NP: EATT 10 DB

The softkey is only available with the ELECTRONIC ATTENUATOR
FSP-B25, FSU-B25 and FSQ-B25 option.

The EL ATTEN AUTO softkey enables the electronic step attenuator
and sets its attenuation to 0 dB.

The permissible range of the reference level extends from the current
reference level on enabling the electronic step attenuator to 30 dB
beyond that value. If a reference level outside the permissible 30 dB
range is set, the setting is performed with the mechanical step
attenuator. Starting from this new reference level up to 30 dB above it,
the setting is again performed with this electronic step attenuator.

IEC bus command: | NP: EATT: AUTO ON

The softkey is only available with the ELECTRONIC ATTENUATOR
FSP-B25, FSU-B25 and FSQ-B25 option.

The EL ATTEN OFF

IEC bus command: | NP: EATT: STAT OFF

The softkey is only available with the ELECTRONIC ATTENUATOR
FSP-B25, FSU-B25 and FSQ-B25 option.
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Marker settings - MKR key

>

MKR

MARKER 1

MARKER 2

MARKER 3

1157.2868.44

MARKER 4

MARKER
NORM DELTA|

ALL NMARKER

OFF

The MARKER key opens a submenu for the marker settings.

Markers are not available for the GENERAL RESULTS, CHANNEL
RESULTS and CHANNEL TABLE analyses. Up to four markers can be
enabled in all other analyses and defined as marker or delta marker with
the help of the MARKER NORM/DELTA softkey.

The MARKER 1/2/3/4 softkeys select the marker concerned and enable
it simultaneously.

Marker 1 is always the normal marker after it has been enabled, while
markers 2 to 4 are delta referring to marker 1 after they have been
enabled. The MARKER NORM DELTA softkey can be used to transform
these markers into markers with absolute measure value display. If
marker 1 is the active marker, MARKER NORM DELTA is enabled as
an additional delta marker.

Pressing the MARKER 1 to MARKER 4 softkeys disables the selected
marker.

:CALC:
:CALC:
:CALC:
:CALC:
:CALC:
:CALC:

MARK
MARK:
MARK:
DELT
DELT:
DELT:

IEC bus command: ON;

X <val ue>;
Y?

OoN;

MODE ABS| REL
X <val ue>;
:CALC:. DELT: X: REL?

:CALC: DELT: Y?

The ALL MARKER OFF softkey disables all markers (reference and
delta markers). It also disables the functions and displays associated
with the markers and delta markers.

IEC bus command: :CALC:. MARK: ACFF

The parameters relating to an enabled marker are read out above the
diagrams:

Mar ker 1 [T1]

-5.00 dB
SR 76.8 ksps Code 11
Fig. 6-31  Diagram marker field

Apart from the channel power, which is displayed relative to the total
power in the channel type, the parameters of the channel are specified.
The meanings are as follows (for the channel assigned to the marker):

SR 76.8 ksps:
Code 11:

Symbol rate of the channel
Walsh code number of the channel

For all other measurements not belonging to the code domain analyzer
the marker functions of the basic device apply.
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Changing instrument settings — MKR 2 key

—P» seLect

MKR-> MARKER

PEAK

NEXT PEAK

PEAK MODE
M N MAX

The MKR = key opens a submenu for marker functions:

The SELECT MARKER softkey selects the desired marker in a data
input field. If the marker is disabled, it is enabled and can then be
moved. You enter a number. Delta marker 1 is selected by entering
‘0.
IEC bus command: :CALC. MARK1 ON;

:CALC:. MARK1: X <val ue>;

:CALC: MARK1: Y?

The PEAK softkey sets the active marker or delta marker to the
maximum/minimum of the associated trace.

If no marker had been active before the MKR-> menu was opened,
marker 1 is automatically enabled and the Peak function is executed.

IEC bus command: :CALC: MARK: MAX
:CALC:. DELT: MAX
:CALC: MARK: M N
:CALC:. DELT: MAX

The NEXT PEAK softkey sets the active marker or delta marker to the
next lower maximum/minimum value of the associated trace. The
search direction is specified by the setting in the NEXT MODE
LEFT/RIGHT submenu.

IEC bus command: :CALC: MARK: MAX: NEXT
:CALC: DELT: MAX: NEXT
:CALC. MARK: M N: NEXT
:CALC: DELT: M N: NEXT

The PEAK MODE MIN/MAX softkey sets whether the peak search
should determine the maximum or minimum value of the trace. The
parameter affects the behavior of the PEAK and NEXT PEAK
softkeys.

IEC bus command: --

IEC bus commands:
: CALCul at e<1| 2>: MARKer <1>: Y?

Marker functions — MKR FCTN key

The MKR FCTN key is disabled for all measurements of the code domain analyzer. For all other
measurements of the R&S FS-K84, the softkeys are described in the manual for the basic device.

Bandwidth setting — BW key

The BW keyis disabled for all measurements of the code domain analyzer. For all other measurements
of the R&S FS-K84, the softkeys associated with the menu are described in the manual for the basic

device.

1157.2868.44
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Measurement control — SWEEP key
The menu of the SWEEP key contains options for switching between single measurement and
continuous measurement, and also control of single measurements. For measurements in the spectral

range, the measurement time for a sweep and the number of sweep points can also be set. All the
softkeys associated with the menu are described in the manual for the basic device.

Measurement selection — MEAS key

The menu of the MEAS key contains all the measurements that can be selected on the R&S FS-K84 by
pressing a key. The menu and its submenus are described in Chapter 6.
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Trigger settings — TRIG key

The selectable trigger options depend on the measurement selected. For the code domain power
analyzer, a free-run mode and a mode with the external even second clock trigger called for by the
1xEV-DO Standard are possible. The trigger options for all other measurements are identical to those of
the corresponding measurement in the basic device. The associated softkeys are described in the
manual for the basic device.

The GATED TRIGGER can be used with POWER, ADJACENT CHANNEL LEAKAGE RATION,
SPECTRUM EMISSION MASKand OCCUPIED BANDWIDTH measurements to measure idle slots as
well (only PILOT and MAC channel types active). To do this, set the power range with GATE DELAY
and GATE LENGTH after selecting a trigger source in the GATED TRIGGER SETTINGS and then
connect the GATED TRIGGER on the Trigger menu.

Trace settings — TRACE key

The TRACE key opens the following submenu:
» y op g

TRACE The CLEAR/WRITE softkey enables Overwrite mode for the acquired
CLEAR/ measured values, i.e. the trace is rewritten for each sweep.
WRI TE After the CLEAR/WRITE softkey has been operated, the device

deletes the selected trace memory and restarts the measurement.
IEC bus command: :DI SP: W ND: TRAC: MODE WRI T

MAX HOLD

MN HAD | The MAX HOLD softkey activates the peak value detector.

The analyzer only accepts the new measured value into the saved
AVERAGE trace (_jata if it is larger than the previous one. _

Pressing the MAX HOLD softkey a second time deletes the trace
memory and starts peak value detection from the beginning again.

VI EW

IEC bus command: :DI SP: W ND: TRAC: MODE  MAXH
SVEEP . -
COUNT The MIN HOLD softkey activates the minimum value detector

The analyzer only accepts the new measured value into the saved
trace data if it is smaller than the previous one.

Pressing the MIN HOLD softkey a second time deletes the trace
memory and starts minimum peak detection from the beginning again.

IEC bus command: :DI SP: W ND: TRAC: MODE M NH

The AVERAGE softkey enables the trace averaging function. The
average is formed from several sweeps. Averaging is performed
irrespective of the AVG MODE LOG / LIN setting on the logarithmic
level values or on the measured power/voltage values.

Averaging is restarted every time the AVERAGE softkey is pressed.
The trace memory is always cleared.

IEC bus command: :DI SP: W ND: TRAC: MODE AVER

For the measurements in the code domain analyzer, an AVERAGE/
MAX HOLD or MIN HOLD is possible.

With the Channel Occupancy Table analysis, the channel configuration
measured on the first sweep is retained for the trace statistics.

If the signal is reconfigured, the SINGLE SWEEP softkey (and
CONTINOUS SWEEP if necessary) must be pressed.

The GENERAL RESULT, CHANNEL RESULT, BITSTREAM analyses
and the CONSTELLATION diagrams support only CLEAR WRITE
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mode as a general rule.

The SWEEP COUNT softkey sets the number of sweeps over which
the average value is formed. The permissible range is 0 to 30000,
though the following should be noted:

Sweep Count =0 means running averaging with averaging
length of 10

Sweep Count =1 means no averaging

Sweep Count > 1 averaging over the specified number of sweeps;
in continuous sweep mode averaging changes
over to running averaging once this number has
been reached.

The default setting is running averaging (Sweep Count = 0). The
number of sweeps used for averaging is always equal to the
averaging length of 10 for all active traces in the selected diagram.

IEC bus command: :SWE: COUN 64

Display lines — LINES key

The LINES key is disabled for all measurements of the code domain analyzer. The menu setting
options for all other measurements are equivalent to those of the corresponding measurement in the
basic device. The respective softkeys are described in the manual for the basic device.

Measurement screen settings — DISP key

The menu of the DISP key contains softkeys for configuring the measurement screen. The menus and
the softkey properties are described in the manual for the basic device.

Storing and loading of device data — FILE key

The FILE menu is the same as that of the basic device. All softkeys are described in the manual for the basic
device.
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Preset of device — PRESET key

The PRESET key presets the device. The behaviour is the same as of the basic unit and is described in the
manual for the basic unit.

Calibration of device — CAL key

The menu CAL is the same as that of the basic unit. All softkeys are described in the manual for the
basic unit.

Setup of device — SETUP key

The menu SETUP is the same as that of the basic unit. All softkeys are described in the manual for the
basic unit. The usage of transducer factors is possible in the Code-Domain as well as in the RF
measurements.

Printing — HCOPY key

The menu HCOPY is the same as that of the basic unit. All softkeys are described in the manual for the
basic unit.

All keys on the front panel of the unit that are not specifically mentioned are identical to those of the
basic unit. The functions of the keys and the softkeys are described in the manual of the basic unit.

1157.2868.44 99 E-2



Remote Control Commands

FS-K84

7 Remote Control Commands

This chapter describes the remote control commands for the application firmware. An alphabetical list

following the description provides a quick overview of the commands.

The commands, which also apply to the basic device in SPECTRUM mode, and the system settings are
described in the operating manual for the analyzer.

CALCulate:FEED subsystem

The type of analysis can be selected with the CALCulate:FEED subsystem. This corresponds to the
result display selection in manual operation.

COMMAND

PARAMETER

UNIT

COMMENT

CALCulate<1[2>
:FEED

<string>

No query

:CALCulate<1|2>:FEED <string>

This command selects the measured data that will be displayed.

Parameters: <string>::=

‘XPOW:CDP’ |

‘XPOW:CDP:RAT’ |
‘XPOW:CDEP’ |
‘XTIM:CDP:MACCuracy’ |
‘XTIM:CDP:PVCHip’ |
‘XTIM:CDP:PVSYmbol' |
‘XTIM:CDP:BSTReam’ |
‘XTIM:CDP:ERR:SUMM’ |
‘XTIM:CDP:ERR:CTABIe’ |
‘XTIM:CDP:ERR:PCDomain’ |
‘XTIM:CDP:SYMB:CONStellation® |
‘XTIM:CDP:SYMB:EVM' |
‘XTIM:CDP:COMP:CONStellation’

The meanings of the string parameters are as follows:

‘XPOW:CDP’
‘XPOW:CDP:RAT’
‘XPOW:CDEP’

‘XTIM:CDP:ERR:SUMM’
‘XTIM:CDP:ERR:CTABIe’
‘XTIM:CDP:ERR:PCDomain’
‘XTIM:CDP:MACCuracy’
‘XTIM:CDP:PVCHip’
‘XTIM:CDP:PVSYmbol
‘XTIM:CDP:BSTReam’
‘XTIM:CDP:SYMB:CONStellation’
‘XTIM:CDP:SYMB:EVM’

‘XTIM:CDP:COMP:CONStellation’

1157.2868.44

Result display of the code domain power absolute in the

bar chart (CALCul at e<1>)

Result display of the code domain power ratio (relative) in the
bar chart (CALCul at e<1>)

Result display of the code domain error power in the

bar chart (CALCul at e<1>)

Tabular analysis of results (CALCul at e2)

Display of the channel occupancy table (CALCul at e<1>)
Result display of the peak code domain error (CALCul at e2)
Result display of the COMPOSITE EVM (CALCul at e2)
Result display of power versus chip (CALCul at e2)

Result display of power versus symbol (CALCul at e2)
Result display of bit stream (CALCul at e2)

Result display of symbol constellation (CALCul at e2)

Result display of error vector magnitude (CALCul at e2)
Result display of composite constellation (CALCul at e2)
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Example:

Features:

Note:

1157.2868.44

"1 NST: SEL BDO' 'Activate 1XEV-DO BTS

"INl T: CONT OFF" 'Select single sweep

"CALC2: FEED * XTI M CDP: MACC " 'Select COMP EVM analysis

"INIT; *WAl" 'Start measurement with sync

"TRAC? TRACE2" 'Query COMP EVM data

*RST value:  ‘XPOW:CDP:RAT’ (CALCul at e<1>)
‘XTIM:CDP:ERR:SUMM’ (CALCul at e<2>)

SCPI: Conforms

The code domain power measurements are always shown in split screen mode and the
allocation of the analysis to the measurement window is fixed. Therefore, specify for
every analysis in brackets the numerical suffix that is necessary or allowed at
CALCul at e.

To activate the Overview mode for Code Domain Power and Code Domain Error-
Power, you must use the CDP: OVER ON command. If you then switch to an analysis
different from these two, (such as the Channel Occupancy table), you leave Overview
mode and the analysis you used last on the other screen is restored.
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CALCulate:LIMit:

SPECtrum subsystem

The CALCulate:LIMit:SPECtrum subsystem defines the limit check for spectral measurements.

COMMAND

PARAMETER UNIT COMMENT

CALCulate<1[2>
LIMit<1...8>

:ESPectrum
:MODE
‘VALue
‘RESTore

AUTO | MANual | USER
<numeric_value> DBM
No query

:CALCulate:LIMit:ESPectrum:MODE AUTO | MANual | USER

This command automatically enables and disables automatic selection of the limit line in the
spectrum emission mask measurement.

The limit lines normally depend on the selected band class.
(Command CONF: CDP: BCL)

Parameters:

Example:

Features:

1157.2868.44

AUTO The limit line depends on the measured channel power
MANUAL  One of the three default limit lines is set. The

selection is made with the command CALC: LI M ESP: VAL
USER Query only, user-defined limit lines are

enabled (refer to the description of limit lines

in the manual for the device)

"1 NST: SEL BDO' 'Activate 1XxEV-DO BTS

"INl T: CONT OFF" 'Select single sweep

" CONF: CDP: BCL 1" 'Select band class 1, 1900 MHz

" CONF: CDP: MEAS ESP" 'Measure spectrum emission mask

"CALC. LI M ESP: MODE AUTCO' 'Activates automatic selection of
'limit line

"INIT; *WAL" 'Start measurement with sync

"CALC. LI M FAI L?" '‘Query result of the limit check

*RST value: AUTO

SCPI: device-specific
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:CALCulate:LIMit:ESPectrum:VALue <numeric_value>

This command switches to manual limit line selection. The limit line is selected by specifying the

expected power as a value. One of the four possible limit lines is selected depending on the value
entered:

Specified value in dBm Selected limit line Value when queried
Value > 33 "P > 33" 33
28 < value < 33 "28 <P < 33" 28
Value < 28 "P < 28" 0
Example: "1 NST: SEL BDO' ‘Activate 1XEV-DO BTS
"INl T: CONT OFF" 'Select single sweep
" CONF: CDP: BCL 1" 'Select band class 1, 1900 MHz
" CONF: CDP: MEAS ESP" 'Measure spectrum emission mask
"CALC: LI M ESP: VALue 33" 'Activates manual selection of the
'limit line and selects the one for P>33
"INIT; *WAl" 'Start measurement with sync
"CALC: LI M FAI L?" '‘Query result of the limit check
Features: *RST value: 0
SCPI: device-specific

:CALCulate:LIMit:ESPectrum:RESTore

This command restores the standard limit lines for the spectrum emission mask measurement. All
changes made to the standard limit lines are lost and the state of these limit lines as they left the
factory is restored .

Example: "I NST BDO' '‘Activate 1XEV-DO BTS
"CALC: LI M ESP: REST" 'Resets the spectrum emission mask
'limit lines to their default setting
Features: *RST value: --
SCPI: device-specific

This command is an event and therefore has neither a query function nor a *RST value.
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CALCulate:LIMit:PVTime Subsystem
The CALCulate:LIMit:PVTime subsystem defines the limit check for Power vs. Measurement
COMMAND PARAMETER UNIT COMMENT
CALCulate<1|2>
'LIMit<1...8>
:PVTime
:REFerence AUTO | MANual | ONCE
‘RVALue <numeric_value> DBM
‘RESTore No query

:CALCulate:LIMit:PVTime:REFerence AUTO | MANual | ONCE

The standard asks for the sequence to first measure the FULL slot with the limit line relative to the
mean power of the averaged time response. Therefore the parameter AUTO in a FULL slot
measurement should be selected. In this mode the mean power is calculated and the limit lines are
relative to that mean power value. This value should be used also as the reference for the IDLE slot

measurement. With the parameter ONCE the current mean power value of the averaged time
response is used to set as the fixedreference value for the limit lines. The mode is switched from
AUTOto MANUAL. Now the IDLE slot can be selected and the measurement sequence can be

finished.

The manual mode can also be selected via the parameter MANUAL. Then a user defined value can
be entered via the command : CALC: LI M PVT: RVAL <val ue> in dBm as the reference value for

the limits.

Example:

Features:
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"I NST: SEL BDCO'

"INl T: CONT OFF"

" CONF: CDP: MEAS PVT"
" SENS: SWE: COUN 50"

" CONF: CDP: RFSL FULL"

"CALC: LI M PVT: REF AUTCO'

"INET: MM * WAL
" CALC: MARK: FUNC: SUMM MEAN

"CALCul atel: LIMt1: FAl L?"
"CALCul atel: LIMt2: FAI L?"
"CALC: LI M PVT: REF ONCE"

" CONF: CDP: RFSL | DLE"

"INET: MM * WAL

"TRACel? TRACel"

"CALCul atel: LIMt1: FAl L?"
"CALCul atel: LIMt2: FAI L?"
"TRACel? TRACel"

"CALC: LI M PVT: RVAL?"

"CALC: LI M PVT: RVAL -33.5"

*RST-value: AUTO
SCPI: device-specific
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'‘Activate 1XEV-DO BTS
'Select single sweep
'Measure Power vs Time
'Only 50 halfslots averaging
‘Limit lines for FULL Slot,
‘'use FULL slot signal at input
'‘Automatic reference value
'for limit lines

'Start measurement with sync

'Read out mean power
'‘Upper line failed?

'‘Lower line failed?

'Use the FULL slot results as manual
'reference value for IDLE slot
'measurement

'Limit lines for FULL Slot,

'use FULL slot signal at input
'Start measurement with sync
'Read out 512 points

'‘Upper line failed?

'‘Lower line failed?

'Read out 512 points

'Read out reference value

'(in this example identical to
the mean power)

'Define a new reference value
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:CALCulate:LIMit:PVTime:RVALue <numeric_value>
With this command the reference level in dBm for calculating the limit lines can be set. Precondition is
that the automatic mode of power calculation is switched off via the commands CALC: LI M PVT: REF

ONCE or CALC: LI M PVT: REF: MAN.

Example: See example of command CALC: LI M PVT: REF
Features: *RST-value:  -20 dBm
SCPI: device-specific

:CALCulate:LIMit:PVTime:RESTore

This command restores the standard limit lines for the power versus time measurement. All changes
made to the standard limit lines are lost and the state of these limit lines as they left the factory is
restored .

Example: "I NST BDO' '‘Activate 1XEV-DO BTS
"CALC: LI M PVT: REST" 'Resets the PVT limit lines to their
'default setting
Features: *RST-value: --
SCPI: device-specific

This command is an event and therefore has neither a query function nor a *RST value.
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CALCulate:MARKer subsystem

COMMAND PARAMETER UNIT COMMENT

CALCulate<1|2>
:MARKer<1...4>
:FUNCtion
:CDPower
[:BTS]
:RESult? FERRor | RHO | FERPpm | CERRor Query only
| TFRame | IQOFfset | IQIMbalance |
MACCuracy | PCDerror | SRATe |
TOFFset | CHANnel | POFFset |
SFACtor | CDPabsolute |
CDPRelative | EVMRms | EVMPeak
| RHOPIlot | RHO1 | RHO2 | PPILot |
PMAC | PDATa | PPReamble |
MACTive | DACTive | PLENgth |
MTYPe | DMTYpe

:CALCulate<1|2>:MARKer<1>:FUNCtion:CDPower[:BTS]:RESult?
RHO | MACCuracy | PCDerror | FERRor | FERPpm | CERRor | TFRame | IQOFfset |
IQIMbalance | SRATe | CHANnel | SFACtor | TOFFset | POFFset | CDPabsolute | CDPRelative |
EVMRms | EVMPeak | RHOPilot | RHO1 | RHO2 | PPILot | PMAC | PDATa | PPReamble |
MACTive | DACTive | PLENgth | MTYPe | DMTYpe

This command queries the measured and calculated values of the Code Domain Power analysis.
The channel type can be set by means of the CDPower : CTYPe command, the slot number by
means of the CDPower : SLOT command and the code number by means of the CDPower : CCDe
command.

Parameters:
Global results for all slots:

FERRor Frequency error in Hz

FERPpm Frequency error in ppm

CERRor Chip rate error in ppm

TFRame Trigger to Frame

RHOPI | ot RHO over all slots for the pilot area

RHOL RHO,vera-1 OVer all slots over all chips with start of averaging
at the half-slot limit

RHO2 RHO,veran2 OVer all slots over all chips with start of averaging

at the quarter-slot limit

Results for the selected slot:

PPI Lot Absolute power in the PILOT channel type
PMAC Absolute power in the MAC channel type
PDATa Absolute power in the DATA channel type
PPReanbl e Absolute power in the PREAMBLE channel type
MACCur acy Composite EVM in %
DMI'Ype Modulation type of the DATA channel type:

2 =QPSK

3 =8-PSK

4 =16-QAM
MACTi ve Number of active MAC channels
DACTi ve Number of active DATA channels
PLENG h Length of preamble in chips
RHO RHO value for the selected channel type/slot
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Results for the selected channel type in the selected slot:

PCDer r or
| Q Mbal ance

| QOFf set

Channel results:

SRATe
CHANnel
SFACt or
TOFFset
POFFset
CDPRel ati ve
CDPabsol ut e
EVMRTB
EVMMPeak
MI'YPe

Note:

Peak code domain error in dB
IQ imbalance in %
IQ offset in %

Symbol rate in ksps

Channel number

Spreading factor of the channel
Timing offsetin s

Phase offset in rad

Channel power, relative, in dB
Channel power, absolute, in dBm
Error vector magnitude RMS in %
Error vector mag. peak in %
Modulation type:

0 =BPSK-

1 =BPSK-Q
2 =QPSK
3 =8-PSK
4

5

= 16-QAM
= 2BPSK
or MAC)

(if complex analysis selected for PILOT, PREAMBLE

The Trigger to Frame value (TFRane) supplies a '9' if the trigger is at FREE RUN.
The Timing/Phase Offset values (TOFFset / POFFset ) supply a'9' if timing and phase measurement
is disabled (refer to CDP: TPM or the number of active channels is higher than 50.

Example:

Features:

1157.2868.44

"I NST: SEL BDCO'

"INl T: CONT OFF"
"INLT, *WAL"

" CALC: MARK: FUNC: CDP: RES? PPI L"

" CDP: SLOT 2"
" CDP: CCDE 11"

" CALC: MARK: FUNC: CDP: RES? EVMR'

*RST value: -
SCPI: device-specific
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'‘Activate 1XEV-DO BTS, implicit are
'CDP relative on screen A and
'‘General results active on screen B
'Select single sweep

'Start measurement with sync

'Read out pilot power

'Selects slot 2

'Select code number 11

'Read out EVM RMS of the code with
'number 11 in slot 2
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CALCulate:STATistics subsystem

The CALCulate:STATistics subsystem controls the statistical measurement functions in the device. The
measurement functions cannot be selected for these measurement functions. The numerical suffix is

ignored accordingly with CALCulate.

COMMAND PARAMETER UNIT COMMENT
CALCulate
:STATistics
:CCDF
[:STATe] <Boolean>
:APD
[:STATe] <Boolean>
:NSAMples <numeric_value>
:SCALe
Y
:UPPer <numeric_value>
:LOWer <numeric_value>
‘RESuIlts? MEAN | PEAK | CFACtor | ALL Query only

:CALCulate:STATistics:CCDF[:STATe] ON

This command enables and disables measurement of the complementary cumulated distribution
function (CCDF).

Example: "CALC: STAT: CCDF ON'
Features: *RST value: OFF
SCPI: device-specific
Hint:

The OFF state is reachable by selecting another measurement with the CONF:CDP:MEAS command.

:CALCulate:STATIstics:APD[:STATe] ON

This command enables and disables measurement of the amplitude probability distribution (APD).

Example: "CALC: STAT: APD ON'
Features: *RST value: OFF
SCPI: device-specific
Hint:

The OFF state is reachable by selecting another measurement with the CONF:CDP:MEAS command.

:CALCulate:STATistics:NSAMples 100 ... 1E9

This command sets the number of measurement points for the statistical measurement functions.

Example: "CALC: STAT: NSAM 5000"
Features: *RST value: 100000
SCPI: device-specific
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:CALCulate:STATistics:SCALe:Y:UPPer 1E-5...1.0

This command defines the upper limit for the y axis of the diagram in statistical measurements.
Since probabilities are plotted on the y axis, the entered numerical values have no units.

Example: "CALC. STAT: SCAL: Y: UPP 0. 01"
Features: *RST value: 1.0
SCPI: device-specific

:CALCulate:STATistics:SCALe:Y:LOWer 1E-6...0.1

This command defines the lower limit for the y axis of the diagram in statistical measurements. Since
probabilities are plotted on the y axis, the entered numerical values have no units.

Example: "CALC. STAT: SCAL: Y: LOW 0. 001"
Features: *RST value: 1E-6
SCPI: device-specific

:CALCulate:STATistics:RESult? MEAN | PEAK | CFACtor | ALL

This command reads out the results of statistical measurements from a recorded trace.

Parameters: The desired result is selected by means of the following parameters:
MEAN Mean (RMS) power measured in the period of analysis in dBm

PEAK Peak power in dBm measured in the period of analysis

CFACtor Determined CREST factor (i.e. ratio of peak power to mean power) in dB
ALL Results of all three named measurements, separated by a comma:

<mean power>,<peak power>,<crest factor>

Example: "CALC. STAT: RES? ALL" 'Reads out all three measurement results.

Example of reply string:
5.56,19.25,13.69
i.e. Mean power: 5.56 dBm,
Peak power 19.25 dBm,
CREST factor 13.69 dB
Features: *RST value: -
SCPI: device-specific

Operating mode: A
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CONFigure:CDPower subsystem

This subsystem contains the commands for the selection and configuration of measurement in the
1XEV-DO BTS application firmware. The numerical suffix 1 is allowed with CONFi gur e.

You will find more examples of the Code Domain Power analysis under the:[SENSe]:CDPower

command.

Further settings for the spectrum emission mask measurement can be found under the
CALCulate:LIMit:ESPectrum command.

COMMAND PARAMETER UNIT COMMENT
CONFigure
:CDPower
[:BTS] FS-K84 option
:MEASurement POWer | ACLR | ESPectrum |
OBANdwidth | OBWidth | CDPower |
CCDF | PVTime
:CTABle
[}STATe] <Boolean>
:SELect <file_name>
:NAME <file_name>
:DATA <numeric_value>,
<numeric_value>,
<numeric_value>,
<numeric_value>,
<numeric_value>,
<numeric_value>,
<numeric_value>,
<numeric_value>
:COMMent <string>
:COPY <file_name>
:DELete
:CATalog?
‘RESTore
:BCLass <numeric_value>
:RFSLot FULL | IDLE

CONFigure<1>:CDPower[:BTS]:MEASurement

Parameters:

Example:

Feature:

1157.2868.44

POWer

ACLR

ESPectrum
OBANdwith | OBWidth

CDPower
CCDF

PVTime

Power channel measurement (Standard 1xEV-DO

POWer | ACLR |

OBWidth | CDPower | CCDF

This command selects the measurement of Application FS-K84, 1XEV-DO base station tests. The
predefined settings of the different measurements are described at length in Chapter 6.

Forward) with predefined settings
Adjacent channel power measurements

(Standard 1xEV-DO forward) with predefined settings
Check on signal power (Spectrum Emission Mask)
Measurement of occupied bandwidth

Code domain analyzer measurement.
Measurement of the Complementary Cumulative Distribution
function (signal statistics measurement)

Measurement or power versus time, here trace readout

delivers 512 points

"1 NST: SEL BDO'

"I NI T: CONT OFF"

" CONF: CDP: MEAS POW
"INIT; *WAl'"

*RST value:

SCPI:

CDPower

'‘Activate 1XEV-DO BTS
'Select single sweep

‘Select Channel Power measurement
'Start measurement with sync

device-specific
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ESPectrum | OBANdwith |
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:CONFigure<1>:CDPower[:BTS]:CTABIe[:STATe] ON | OFF

This command enables and disables the channel table. Enable results in the measured channel

table being saved as "RECENT" and enabled. After the channel table called "RECENT" has been

enabled, another channel table can be selected with the CONF: CDP: CTABI e: SELect command

Note: Always use the CONF: CDP: CTAB: STAT command to enable the "RECENT" channel table and
then the CONF: CDP: CTAB: SELect command to select the required channel table.

Example: "I NST: SEL BDO' 'Activate 1XEV-DO BTS, implicit are
'CDP Relative active on screen A and
'General Results on Screen B

"INl T: CONT OFF" 'Select single sweep
"INIT; *WAL" 'Start measurement with sync
'so that channel table can be
‘enabled
" CONF: CDP: CTAB ON' 'Use predefined channel table
" CONF: CDP: CTAB: SEL ' CTAB _1'" 'Select channel table
"INIT; *WAIL" 'Start measurement with sync
Example:
Features: *RST value:  OFF
SCPI: device-specific

:CONFigure<1>:CDPower[:BTS]:CTABIle:SELect <string>

This command selects a predefined channel table file. Before this command, you must first enable
the "RECENT" channel table with the CONF: CDP: CTAB ON command.

Example: "I NST: SEL BDO' '‘Activate 1XEV-DO BTS, implicit are
'CDP Relative active on screen A and
'General Results on Screen B

"INl T: CONT OFF" 'Select single sweep

"INIT; *WAl" 'Start measurement with sync
'so that channel table can be
‘enabled

" CONF: CDP: CTAB ON' 'Use predefined channel table

" CONF: CDP: CTAB: SEL ' CTAB 1'" 'Select channel table

"INIT; *WAL" 'Start measurement with sync

Features: *RST value: "RECENT"
SCPI: device-specific

:CONFigure:CDPower[:BTS]:CTABlIe:NAME <file_name>

This command selects a channel table for editing or creating. It is not used for the analysis. In this
respect refer to the commands CONF: CDP: CTAB: STAT and CONF: CDP: CTAB: SEL.

Example: "I NST: SEL BDO' '‘Activate 1XEV-DO BTS
" CONF: CDP: CTAB: NAME ' NEW TAB' " 'Select table for processing

Features: *RST value:
SCPI: device-specific
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:CONFigure:CDPower[:BTS]:CTABle:DATA 0..7,4..6,0..63,0..4, 0, 0, 0 | 1, <numeric_value>...

This command defines a channel table. The whole table is defined in one go. The inactive channels
(INACtive) do not have to be defined. Eight values are specified for a line of table.

<Channel type>, <Code class>, <Code number>, <Modulation>, <Reservedl>, <Reserved2>,
<Status>, <CDP Relative [dB]>, etc.

Channel type

Code class:

Code number:

Modulation:

Reservedl:
Reserved?:
Status:

CDP relative:

The channel type is numerically coded as follows:

= PILOT

=MAC

= PREAMBLE with 64 chip length

= PREAMBLE with 128 chip length

= PREAMBLE with 256 chip length

= PREAMBLE with 512 chip length

= PREAMBLE with 1024 chip length

= DATA

Depending on channel type, fixed: PILOT: 5, MAC: 6,
PREAMBLE: 5 and DATA: 4 (spreading factor = 2*code class)
0...spreading factor-1

Modulation type including mapping:

~No obhwWNEO

0  =BPSK-I
1 =BPSK-Q
2 =QPSK
3  =8PSK
4  =16-QAM

Modulation types QPSK/8-PSK/16-QAM have complex values.
Always 0 (reserved)

Always 0 (reserved)

0: inactive, l:active

Can be used in a setting command to disable a channel
temporarily

Any with setting command, relative with CDP query

Before using this command, you must set the name of the channel table using the
CONF: CDP: CTAB: NAME command.

Example:

Features:

"1 NST: SEL BDO' 'Activate 1XEV-DO BTS

" CONF: CDP: CTAB: NAME ' NEW TAB' " 'Select table for processing

" CONF: CDP: CTAB: DATA 0,5,0,0,0,0, 1, 0.0,

1,6,35,1,0,0,1,0.0"

'‘Selects PILOT 0.32 BPSK-I| and
'MAC 35.64 BPSK-Q..

*RST value: -

SCPI: device-specific

:CONFigure:CDPower[:BTS]:CTABle:COMMent <string>

This command defines a comment on the selected channel table.

Before using this command, you must set the name of the channel table using the
CONF: CDP: CTAB: NAME command and enter a valid channel table by means of
CONF: CDP: CTAB: DATA.

Example:

Features:

1157.2868.44

"I NST: SEL BDCO' '‘Activate 1XEV-DO BTS

" CONF: CDP: CTAB: NAME ' NEW TAB' " 'Select table for processing
" CONF: CDP: CTAB: COW ' Comment for NEW TAB' "

*RST value: ™
SCPI: device-specific
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:CONFigure:CDPower[:BTS]:CTABIle:COPY <file_name>

This command copies one channel table to another. You select the channel table you want to copy
by means of the CONF: CDP: CTAB: NAMVE command.

Parameters: <file_name> ::= name of the new channel table

Example: "1 NST: SEL BDO' ‘Activate 1xEV-DO BTS
" CONF: CDP: CTAB: NAME ' CTAB_1'" 'Select table for processing
" CONF: CDP: CTAB: COPY ' CTAB_2'" 'Copies CTAB_1to C_TAB2

Features: *RST value: --
SCPI: device-specific

The name of the channel table may contain up to 8 characters. This command is an "event" and
therefore has neither a *RST value nor a query function.

:CONFigure:CDPower[:BTS]:CTABle:DELete

This command deletes the selected channel table. You select the channel table you want to delete
by means of the CONF: C2KP: CTAB: NAME command.

Example: "I NST: SEL BDO' '‘Activate 1XEV-DO BTS
" CONF: CDP: CTAB: NAME ' CTAB_2TAB' " 'Select table for processing
" CONF: CDP: CTAB: DEL" 'Deletes CTAB_2

Features: *RST value: -
SCPI: device-specific

This command is an "event" and therefore has neither a *RST value nor a query function.

:CONFigure:CDPower[:BTS]:CTABIle:CATalog?

This command retrieves the names of all the channel tables for 1XEV-DO BTS stored on the hard
disk.

The syntax of this output format is as follows:

<Sum of file sizes of all subsequent files>,<spare storage space on fixed disk>,
<1st file name>,<1st file size>,<2nd file name>,,<2nd file size>,....,<nth file name>,,
<nth file size>,..

Example: "1 NST: SEL BDO' ‘Activate 1XEV-DO BTS
" CONF: CDP: CTAB: CAT?" 'Query catalog
Features: *RST value: --
SCPI: device-specific

:CONFigure:CDPower[:BTS]:CTABIe:RESTore

This command restores the supplied channel table. Any channel tables delivered with the instrument
modified by the customer are thus returned to their initial state.

Example: "] NST: SEL BDO' '‘Activate 1XEV-DO BTS
" CONF: CDP: CTAB: REST" 'Restore table
Features: *RST value: --
SCPI: device-specific

This command is an "event" and therefore has neither a a *RST value nor a query function.
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:CONFigure:CDPower[:BTS]:BCLass 0...12

This command selects the band class.
Band class Name
800 MHz band
1900 MHz band
TACS band
JTACS band
Korean PCS band
450 MHz band
2 GHz band
700 MHz band
1800 MHz band
900 MHz band
Secondary 800 MHz band
400 MHz European PAMR band
800 MHz PAMR band

PR
SEBowo~ouoprwnhmro

Example: "1 NST: SEL BDO' ‘Activate 1xEV-DO BTS
"INl T: CONT OFF" 'Select single sweep
" CONF: CDP: BCL 1" ‘Select Band Class 1, 1900 MHz

Features: *RST value: 0
SCPI: device-specific

:CONFigure:CDPower[:BTS]:RFSLot FULL | IDLE

This command defines the expected signal: FULL slot or IDLE slot. Accordingly the limit lines and
the borders for calculating the mean power are set. The lower and upper limit line are called
DOPVTFL/DOPVTFU for FULL and DOPVTI L/DOPVTI U for IDLE mode. It is possible to change these
lines with the standard limit line editor.
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INSTrument subsystem

The INSTrument subsystem selects the operating mode of the device either by means of text
parameters or by means of permanently assigned numbers.

COMMAND PARAMETER UNIT COMMENT
INSTrument
[:SELect] SANalyzer | BC2K | BDO
:NSELect <numeric_value>

:INSTrument[:SELect] SANalyzer | BC2K | BDO
This command switches from one operating mode to another by means of text parameters.

Selecting 1xEV-DO BTS (BDO = base station 1xEV-DO) sets the device to a defined state. The
preset values are described in Chapter 2, in the section entitled "Default settings in ".

Example: "I NST BDO' '‘Activate 1XEV-DO BTS
Features: *RST value: SANalyzer
SCPI: Conforms

Switching to BC2K presupposes the option CDMA2000 FWD (BTS) R&S FS-K82.
Switching to BDO presupposes the option 1XEV-DO FWD (BTS) R&S FS-K84.

{INSTrument:NSELect 1|10 |14

This command switches from one operating mode to another by means of numbers.

Parameters: 1: Spectral analysis mode

10: CDMA2000 FWD (BTS) mode

14: 1xEV-DO FWD (BTS) mode
Example: "I NST: NSEL 14" '‘Activate 1XEV-DO BTS.
Features: *RST value: 1

SCPI: Conforms

Switching to 10 presupposes the option cdma2000 FWD (BTS) R&S FS-K82.
Switching to 14 presupposes the option 1XEV-DO FWD (BTS) R&S FS-K84.
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SENSe:CDPower subsystem

This subsystem sets the parameters for the code domain measurements mode. The numerical suffix for
SENSe<1|2> is meaningless for this subsystem.

COMMAND PARAMETER UNIT COMMENT
[SENSe<1|2>]
:CDPower
:ICTReshold <numeric_value> DB
:SBANd NORMal | INVerse
:LEVel
:ADJust
:CODE <numeric_value> --
:SLOT <numeric_value> --
:MMODe AUTO | I0Q | COMPlex -
:MAPPing I Q -
:NORMalize <Boolean> --
:QINVert <Boolean> -
:PNOffset <numeric_value> --
:IQLength <numeric_value> --
:TPMeas <Boolean> --
:CTYPe PiLot | MAC | PREamble | -
DATA
:OVERview <Boolean> --
:AVERage <Boolean> -

:[SENSe:]CDPower:ICTReshold -100dB...0 dB

This command sets the threshold value from which a channel is regarded as active. The level refers
to the signal total power.

Example:

Features:

"I NST: SEL BDCO'

"INl T: CONT OFF"

"CDP: | CTR —-10DB"

"I NIT; *WAL"
*RST value:  -40dB
SCPI: device-specific

:[SENSe:]CDPower:SBANd NORMal | INVers

This command is used to swop the left and right sideband.

Example:

Features:
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"1 NST: SEL BDO'

“I NI T: CONT OFF"

" CDP: SBAN | NV"

“INIT; *WAL"

*RST value: NORM

SCPI: device-specific

116

'‘Activate 1XEV-DO BTS, implicit are
'CDP Relative active on screen A and
'‘General Results on screen B

'Select single sweep

‘Threshold value to -10dB
'Start measurement with sync

'‘Activate 1XEV-DO BTS, implicit are
'CDP Relative active on screen A and
'‘General Results on screen B

'Select single sweep

'Swap sidebands

'Start measurement with sync
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:[SENSe:]CDPower:LEVel:ADJust

This command initiates automatic setting of the RF attenuation and IF gain to the level of the applied
signal. The device is placed in the ATTEN MANUAL mode to set RF attenuation and IF gain
independently of each other to optimum values. This mode is retained even after the mode has
changed from 1xEV-DO BTS to SPECTRUM.

Example:

Features:

"1 NST: SEL BDO'

"INl T: CONT OFF"
" CDP: LEV: ADJ"
"INIT, *WAL"

*RST value: -
SCPI: device-specific

'Activate 1XEV-DO BTS, implicit are
'CDP Relative active on screen A and
'‘General Results on screen B

'Select single sweep

'Start automatic level setting

'Start measurement with sync

This command is an "event" and therefore has neither a a *RST value nor a query function.

:[SENSe:]CDPower:CODE <numeric value>

This command selects the code number. The maximum value depends on the spreading factor of
the channel type. PILOT/PREAMBLE: 0..31, DATA: 0..15, MAC: 0..63.

Example:

Features:

"I NST: SEL BDCO'

"INl T: CONT OFF"

" CDP: CODE 11"

“INIT; *WAL"

*RST value: 0

SCPI: device-specific

:[SENSe:]CDPower:SLOT 0 ...IQLength-1

This command selects the slot.

Example:

Features:
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"I NST: SEL BDCO'

"INl T: CONT OFF"

" CDP: SLOT 2"

“INIT; *WAL"

*RST value: 0

SCPI: device-specific
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'‘Activate 1XEV-DO BTS, implicit are
'CDP Relative active on screen A and
'‘General Results on screen B

'Select single sweep

'Select code number 11

'Start measurement with sync

'‘Activate 1XEV-DO BTS, implicit are
'CDP Relative active on screen A and
'‘General Results on screen B

'Select single sweep

'Selects slot 2

'Start measurement with sync
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:[SENSe:]CDPower:MMODe AUTO | IOQ | COMPlex

This command defines the mapping mode. With AUTO, internal working takes place in "Complex"
mapping mode for the DATA channel type and "l or Q" for the PILOT, MAC and PREAMBLE
channel types. With this command, each mapping mode can be determined personally for all

channel types, or it is possible to return to AUTO.

Example: "I NST: SEL BDO'

"INl T: CONT OFF"
" CDP: MMODe COWP"

"I NIT; *WAL"
Features: *RST value:  AUTO
SCPI: device-specific

:[SENSe:]CDPower:MAPPing || Q

'Activate 1XEV-DO BTS, implicit are
"The PILOT channel type and the |
‘branch are

'selected

'Select single sweep

"The pilot channel type is analyzed
'‘Complex

'Start measurement with sync

This command selects, when the mapping mode is not Complex, whether the | or Q branch should

be analyzed.
Example: "I NST: SEL BDO'
“I NI T: CONT OFF"
" CDP: MAPP Q'
“INIT; *WAL"
Features: *RST value: I
SCPI: device-specific

:[SENSe:]CDPower:NORMalize ON | OFF

'‘Activate 1XEV-DO BTS, implicit are
‘The PILOT channel type, mapping
'mode IORQ and the | branch are
'selected

'Select single sweep

'Selects the Q branch

'Start measurement with sync

This command enables and disables elimination of the 1Q offset.

Example: "I NST: SEL BDCO'

"INl T: CONT OFF"
" CDP: NORM OFF"

"IN T; *WAL"
Features: *RST value:  OFF
SCPI: device-specific
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'Activate 1XEV-DO BTS, implicit are
'CDP Relative active on screen A and
'‘General Results on screen B

'Select single sweep

'Elimination of IQ Offset off

'Start measurement with sync
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:[SENSe:]CDPower:QINVert ON | OFF

This command inserts the sign of the signal Q component.

Example:

Features:

"1 NST: SEL BDO'

"I NI T: CONT OFF"

" CDP: Q NV ON'

“INIT; *WAL"

*RST value: OFF

SCPI: device-specific

:[SENSe:]CDPower:PNOFfset 0...511

This command sets the PN offset of the base station in multiples of 64 chips.

Example:

Features:

:[SENSe:]CDPower:IQLength FSU/FSQ: 2..36, FSP: 2..12

"1 NST: SEL BDO'

"1 NI T: CONT OFF"

" CDP: PNOF 45"

"I NIT; *WAL"

*RST value: O

SCPI: device-specific

'‘Activate 1XEV-DO BTS, implicit are
'CDP Relative active on screen A and
'‘General Results on screen B

'Select single sweep

'Enable Invert Q component

'Start measurement with sync

'‘Activate 1XEV-DO BTS, implicit are
'CDP Relative active on screen A and
'‘General Results on screen B

'Select single sweep

'Set PN Offset

'Start measurement with sync

This command sets the capture length (IQ Capture Length) in multiples of the slot. The range is
between 2 and 36 for the Analyzer R&S FSU/R&S FSQ and from 2 to 12 for the Analyzer R&S FSP.

Example:

Features:
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"1 NST: SEL BDO'

“I NI T: CONT OFF"

"CDP: | Q. 8"

“INIT; *WAL"

*RST value: 3

SCPI: device-specific
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'‘Activate 1XEV-DO BTS, implicit are
'CDP Relative active on screen A and
'‘General Results on screen B

'Select single sweep

'8 slots capture length

'Start measurement with sync
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:[SENSe:]CDPower:TPMeas ON | OFF

This command supports the specific enabling and disabling of the timing and phase offset analysis
of the channels for the first active channel in the channel type. If the value is OFF or if more than 50
channels are active, the command TRACe? TRACel and CALC: MARK: FUNC: CDP: RES? returns a
value of '9' for the timing and phase offset as the result. If the value is ON, the timing and phase
offsets are calculated and returned.

Example:

Features:

"I NST: SEL BDCO'

"INl T: CONT OFF"
" CDP: TPM ON'

"INIT, *WAL"

" CDP: SLOT 2"

" CDP: CCDE 11"

" CALC: MARK: FUNC: CDP: RES? TOFF"

" CALC: MARK: FUNC: CDP: RES? POFF"

*RST value: OFF
SCPI: device-specific

:[SENSe:]CDPower:CTYPe PILot | MAC | PREamble | DATA

'Activate 1XEV-DO BTS, implicit are
'CDP Relative active on screen A and
'‘General Results on screen B

'Select single sweep

'Enable Analyze Timing and Phase
'Offset

'Start measurement with sync

'Selects slot 2

'Select code number 11

'Read out timing offset of the code with
‘number 11 in slot 2

'Read out phase offset of code with
‘number 11 in slot 2

This command is used to select the channel type. The number of results then changes in most
analyses, such as code domain power, symbol EVM, and bit stream, because either a different
spreading factor or a different number of symbols is available for the analysis.

Example:

Features:
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"I NST: SEL BDCO'

"INl T: CONT OFF"
" CDP: CTYP MAC

"IN T; *WAL"
*RST value:  PILOT
SCPI: device-specific
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'‘Activate 1XEV-DO BTS, implicit are
"The PILOT channel type is selected
'Select single sweep

'MAC channel type is selected

'Start measurement with sync
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:[SENSe:]CDPower:OVERview ON | OFF

This command can be enabled can be precisely enabled by means of ON when either the Code
Domain Power or the Code Domain Error Power analysis is active. (Refer to the command

CALCL: FEED). In Overview mode, the | branch of the signal is normally displayed on screen A and
the Q branch of the signal on screen B with the CDP/CDEP. The branches can be read out
separately by means of TRAC:DATA? TRACE1 and TRAC:DATA? TRACEZ2.

The previous analyses become active again when you exit Overview mode.

If an analysis other than Code Domain Power or Code Domain Error Power is selected when
Overview mode is active, you exit Overview mode and the previous analysis is reset on the other
screen.

Example: "I NST: SEL BDO' '‘Activate 1XEV-DO BTS, implicit are
'CDP Relative active on screen A and
'General Results on screen B

"INl T: CONT OFF" 'Select single sweep
"INIT; *WAL" 'Start measurement with sync
" CDP: OVER ON' ‘Activate Overview mode

'CDP Relative on screen A | branch
'CDP Relative on screen B Q branch

"TRAC? TRACE1" 'Read out CDP Relative of | branch
"TRAC? TRACE2" 'Read out CDP Relative of Q branch
" CDP: OVER OFF" '‘Disable Overview mode:

'CDP Relative active on screen A and
'General Results on screen B

Features: *RST value: OFF
SCPI: device-specific

:[SENSe:]CDPower:AVERage ON | OFF

This command can be precisely enabled by means of ON when the Code Domain Power analysis is
active. (Refer to the command CALCL: FEED). If averaging is active, the CDP is calculated over all
slots and displayed as called for by the 1xEV-DO Standard.

Example: "I NST: SEL BDO' 'Activate 1XEV-DO BTS, implicit are
'CDP Relative active on screen A and
'General Results on screen B

"INl T: CONT OFF" 'Select single sweep
"INIT; *WAL" 'Start measurement with sync
" CDP: AVER ON' 'Activate averaging

'CDP Relative over all slots
'active on screen A

Features: *RST value: OFF
SCPI: device-specific
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TRACe subsystem

:TRACe[:DATA] TRACEL1 | TRACE2

The command transfers trace data from the controller to the device, and the query command reads
trace data from the device

TRACEL, TRACEZ2 can be read out, depending on the display.

The trace data (TRACE1l | TRACE2) are formatted for the different displays as shown in the
following. The number of values refers to the table below:

Channel | Spreading | Symbol Modulation type Chips per slot Symbols Bits per slot and code
type factor rate per slot
and code
Mapping Mapping
PILOT lorQ complex
32| 38.4 ksps BPSK-I or BPSK-Q|96*2 =192 6 6 12
MAC 64| 19.2 ksps BPSK-I or BPSK-Q|64*4 =256 4 4 8
Preamble length
PRE- 32| 38.4ksps| BPSK-l or BPSK-Q|64: 2 2 4
AMBLE 128: 4 4 8
256: 8 8 16
512: 16 16 32
1024: 32 32 64
Mapping always complex
DATA 16| 76.8 ksps QPSK, 8-PSK,|400*4- Modulation type:
16-QAM|PreambleChips= - .
DataNettoChips QPSK 8-PSK | 16-QAM
1600-0 =1600 100 200 300 400
1600-64 =1536 96 192 288 384
1600-128 =1472 92 184 276 368
1600-256 = 1344 84 168 252 336
1600-512 =1088 68 136 204 272
1600-1024 = 576 36 72 104 144

CODE DOMAIN POWER ABSOLUT/CODE DOMAIN POWER RELATIVE (TRACE1/TRACE2):

1157.2868.44

The following is output for each channel of the selected channel type:
Code number Code number of the channel, values between 0 to 31/15/63
depending on the channel type

Level - For CODE DOMAIN POWER ABSOLUTE in unit dBm
- For CODE DOMAIN POWER RELATIVE in unit dB
Power ID 0 - inactive channel

1 - active channel
Three values are thus transferred for all channels:
<Code number>, <Level>, <Power |ID>, etc.

The number of output codes corresponds to the spreading factor, which depends on the
channel type: PILOT/PREAMBLE: 32, DATA: 16, MAC: 64. (See table above.)

Depending on the mapping settings, the | or Q branch or the complex signal is returned. With
Code Domain Overview, the | branch in TRACEL and the Q branch in TRACE?2 are always
returned.

Example:

The example shows the results of the query for the PILOT channel type, in which only code
0.32 at BPSK-I with 0 dB power is active:
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"I NST: SEL BDO' '‘Activate 1XEV-DO BTS, implicit are
'CDP Relative active on screen A and
'General Results on screen B
‘and PILOT channel type, mapping

'mode
'IORQ and | branch selected
"INl T: CONT OFF" 'Select single sweep
"INIT; *WAL" 'Start measurement with sync
"TRAC? TRACE1" 'Read out CDP Relative of the | branch
0o, 0.0,1, 1,-57.3,0,
2,-54.6,0, 3,-55.3,0,
31,-54.7,0
" CDP: OVER ON' 'Activate Overview mode
"TRAC? TRACE1" 'Read out CDP Relative of the | branch
0o, 0.0,1, 1,-57.3,0, 'Same values as above
2,-54.6,0, 3,-55.3,0,
31,-54.7,0
"TRAC? TRACE2" 'Read out CDP Relative of the
'Q branch
0,-53.1,0, 1,-54.2,0, 'Code 0has nocomponent at Q!
2,-53.3,0, 3,-56.0,0,
31,-52.1,0
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CODE DOMAIN ERROR POWER (TRACE1/TRACE?2):

The following is output for each channel of the selected channel type:

Code number Code number of the channel, values between 0 to 31/15/63
depending on the channel type

Error power In unit dB

Power ID 0 - inactive channel

1 - active channel
Three values are thus transferred for all channels: <Code number>, <Level>, <Power ID>, etc.

The number of output codes corresponds to the spreading factor, which depends on the
channel type: PILOT/PREAMBLE: 32, DATA: 16, MAC: 64. (See table above.)

Depending on the mapping settings, the | or Q branch or the complex signal is returned. With
Code Domain Overview, the | branch in TRACEL and the Q branch in TRACE?2 are always
returned.

Example:

The example shows the results of the query for the PILOT channel type, in which
only code 0.32 at BPSK-I with 0 dB power is active:

"I NST: SEL BDO' 'Activate 1XEV-DO BTS, implicit are
'CDP Relative active on screen A and
'‘General Results on screen B'and
PILOT channel type, mapping mode
'IORQ and | branch selected

"INl T: CONT OFF" 'Select single sweep
"CALCl: FEED ‘ XPOW CDEP’ " '‘Code Domain Error Power analysis
"INIT; *WAL" 'Start measurement with sync
"TRAC? TRACELl" 'Read out CDEP Relative of the
'| branch
0,-52.0,1, 1,-51.5,0,
2,-56.2,0, 3,-53.9,0,
31,-55.3,0
" CDP: OVER ON' 'Activate Overview mode
"TRAC? TRACELl" 'Read out CDEP Relative of the
'| branch
0,-52.0,1, 1,-51.5,0, 'Same values as above
2,-56.2,0, 3,-53.9,0,
31,-55.3,0
"TRAC? TRACE2" 'Read out CDEP Relative of the
'Q branch
0,-54.2,0, 1,-51.8,0, '‘Code 0 is inactive at Q!
2,-51.4,0, 3,-54.3,0,
31,-54.3,0
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CHANNEL TABLE

(TRACE1):

The following is output for each active channel:

Channel type

Code class

Code number
Modulation:

Absolute level
Relative level
Timing offset
Phase offset

The channel type is numerically coded as follows:

=PILOT

=MAC

= PREAMBLE with 64 chip length

= PREAMBLE with 128 chip length

= PREAMBLE with 256 chip length

= PREAMBLE with 512 chip length

= PREAMBLE with 1024 chip length

= DATA

Fixed, depending on channel type: PILOT: 5, MAC: 6,
PREAMBLE: 5 and DATA: 4 (spreading factor = 2*code class)
Code number of channel, values between 0 and spreading factor 1
Modulation type including mapping:

~No o~ WwWNEO

0 = BPSK-I

1 =BPSK-Q

2 = QPSK

3 =8-PSK

4 = 16-QAM

Modulation types QPSK/8-PSK/16-QAM have complex values.
In unit dBm

In unit dB, referred to the total power in the channel type
Referred to the first active channel in seconds

Referred to the first active channel in rad

If the analysis of the timing and phase offsets is not active
(refer to CDPower : TPMeas) or if there are more than 50 active
channels

in the signal, a value of 9 is returned

A value of 9 is generally returned for inactive channels.

This means that 8 values are transmitted for all active channels:
<Channel type>, <Code class>, <Code number>, <Modulation>, <Absolute level>, <Relative
level>, <Timing offset>, <Phase offset>, etc.

The channels are listed in the following channel type order: PILOT, MAC, PREAMBLE, DATA.
Within the channel types, the channels are sorted in ascending code number order.

Example:

1157.2868.44

The example shows the results of the query for the following configuration:

PILOT  0.32 (CC 5) BPSK- | 0. 0dB
MAC 2.64 (CC 6) BPSK- | - 7.0dB
MAC 3.64 (CC 6) BPSK- | - 6.9dB
MAC 4.64 (CC 6) BPSK- | - 7.1dB
MAC 34.64 (CC 6) BPSK- Q - 7.1dB
MAC 35. 64 (CC 6) BPSK- Q - 7.0dB
PRE64 2.32 (CC 5) BPSK- | - 0.0dB
DATA 0.16 (CC 4) 16- QAM -12.1dB
DATA 1.16 (CC 4) 16- QAM -12. 0dB
DATA 2.16 (CC 4) 16- QAM -12.2dB
DATA  13.16 (CC 4) 16- QAM -12.1dB
DATA  14.16 (CC 4) 16- QAM -12. 2dB
DATA  15.16 (CC 4) 16- QAM -12. 3dB
"I NST: SEL BDO' 'Activate 1XEV-DO BTS, implicit are

'CDP Relative active on screen A and
'‘General Results on screen B

"INl T: CONT OFF" 'Select single sweep

"CALCl: FEED ‘ XTI M CDP: ERR CTAB' " 'Analyze channel tables
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"INIT; *WAL" 'Start measurement with sync
"TRAC? TRACELl" '‘Read out channel table
0o, 5 0 0, 15.0, 0.0, 9, 9, 'PILOT

1,6, 2, 0, 8.0, -7.0, 9, 9, 'MAC

1,6, 3, 0, 8.1, -6.9, 9, 9,

1, 6, 4, 0, 7.9, -7.1, 9, 9,

1, 6, 34, 1, 7.9, -7.1, 9, 9,

1, 6, 35 1, 8.0, -7.0, 9, 9,

2,5 0 0, 14.9, 0.0, 9, 9, 'PREAMBLE
7, 4, 0, 4, 2.8, -12.1, 9, 9, ‘DATA

7, 4, 1, A4, 2.9, -12.0, 9, 9,

7, 4, 2, A4, 2.7, -12.2, 9, 9,

7, 4, 3, A4, 2.8, -12.1, 9, 9,

7, 4, 13, 4, 2.8, -12.1, 9, 9,

7, 4, 14, 4, 2.7, -12.2, 9, 9,

7, 4, 15, 4 2.6, -12.3, 9, 9

CHANNEL TABLE (CTABIe):

In addition to the results of the channel table which are output using the TRACE1 command,
active timing and phase offset measurement (refer to CDPower : TPMeas) also has the CTABIle
guery command which displays the maximum values of the TIMING and PHASE OFFSET
together with the associated channel type and channel.

The following values are output:

<Max. time offset in s>, <Channel Type>, <Code number for max. time>, <Code class for max.
time>,

<Max. phase offset in rad>, <Channe type>, <Code number for max. phase>, <Code class for
max. phase>, <Reserved 1>, ..., <Reserved 4>

The channel type is 1 for MAC and 7 for DATA.
Example:

"I NST: SEL BDO' '‘Activate 1XEV-DO BTS, implicit are
'CDP relative on Screen A and
'Result Summary active on Screen B

"INl T: CONT OFF" 'Select single sweep

"CALC2: FEED * XTI M CDP: ERR: CTAB' "
'‘Analyze channel tables

" CDP: TPM ON' 'Activate timing and phase offset measurement
"INIT; *WAL" 'Start measurement with synchronization
"TRAC? CTAB" 'Read out maximum timing and phase offsets

-1.55E-009, 1,5, 6, 'Max.time offset with channel type code number and
‘code class of associated channel

3.37E-003, 1, 37,6, 'Max. phase offset with channel type code number
‘and code class of associated channel

0,0,0,0 '4 reserved values

GENERAL RESULTS/CHANNEL RESULTS (TRACEZ2):

The results included in GENERAL RESULTS and CHANNEL RESULTS are read out in the
following order:

<FERRor>, <FERPpm>, <CERRor>, <TFRame>, <RHOPIlot>, <RHO1>, <RHO2>, <PPILot>,
<PMAC>, <PDATa>, <PPReamble>, <MACCuracy><DMTYpe>, <MACTive>, <DACTive>,
<PLENGth>, <RHO>, <PCDerror>, <IQIMbalance>, <IQOFfset>, <SRATe>, <CHANnel>,
<SFACtor> <TOFFset>, <POFFset>, <CDPRelative>, <CDPabsolute>, <EVMRms>,
<EVMPeak>, <MTYPe>
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In this instance the results have the following meaning and units:
Global results for all slots:

FERRor Frequency error in Hz

FERPpm Frequency error in ppm

CERRor Chip rate error in ppm

TFRane Trigger to Frame

RHOPI | ot RHO over all slots for the pilot area

RHOL RHOoverall-1 over all slots over all chips with start of averaging
at the half-slot limit

RHO2 RHOoverall-2 over all slots over all chips with start of averaging

at the quarter-slot limit
Results for the selected slot:

PPI Lot Absolute power in the PILOT channel type
PMVAC Absolute power in the MAC channel type
PDATa Absolute power in the DATA channel type
PPReanbl e Absolute power in the PREAMBLE channel type
MACCur acy Composite EVM in %
DMTYpe Modulation type in the DATA channel type:
2=QPSK
3=8-PSK
4=16-QAM
MACTi ve Number of active MAC channels
DACTi ve Number of active DATA channels
PLENG h Length of preamble in chips
RHO RHO value for the selected channel type/slot
Results for the selected channel type in the selected slot:
PCDer r or Peak code domain error in dB
| Q Moal ance IQ imbalance in %
| QOFf set 1Q offset in %

Channel results:

SRATe Symbol rate in ksps

CHANnel Channel number

SFACt or Spreading factor of the channel
TOFFset Timing offsetin s

POFFset Phase offset in rad

CDPRel ati ve Channel power, relative, in dB
CDPabsol ut e Channel power, absolute, in dBm
EVMRTs Error vector magnitude RMS in %
EVMPeak Error vector mag. peak in %
MI'YPe Modulation type:
0=BPSK-I
1=BPSK-Q
2=QPSK
3=8-PSK
4=16-QAM
5=2BPSK (if complex analysis selected for PILOT, PREAMBLE
or MAC)
Note: The Trigger to Frame value (TFRane) supplies a '9'
if the trigger is at FREE RUN.The Timing/Phase Offset values (TOFFset / POFFset )
supply a '9' if timing and phase measurement is disabled (refer to CDP: TPM or the
number of active channels is higher than 50.
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POWER VS CHIP
The number of returned values is 2048, since one level value is available per chip.
POWER VS CHIP: <Level value in dBm>, <Level value in dBm>, etc.;

PEAK CODE DOMAIN ERR and COMPOSITE EVM (TRACEZ2):
The number of returned value pairs corresponds to the IQ capture length.
(Refer to the command CDPower : | QLengt h).

PEAK CODE DOMAIN ERROR: <Slot number>, <Level value in dB>, ..... ;
COMPOSITE EVM: <Slot number>, <Value in %>, ..... ;

SYMBOL EVM (TRACE?2):

The number of values depends on the number of symbols and is between 2 and 100. Refer in
this respect to the table above in the column 'Number of symbols per slot and code'.

<Value in % symbol 0>, <Value in % symbol 1>,.....;

POWER VS SYMBOL (TRACE?2):

The number of values depends on the number of symbols and is between 2 and 100. Refer in
this respect to the table above in the column 'Number of symbols per slot and code'.

<Value in dBm symbol 0>, <Value in dBm symbol 1>,.....;

SYMBOL CONST (TRACE?2):

The number of value pairs depends on the number of symbols and is between 2 and 100. Refer
in this respect to the table above in the column 'Number of symbols per slot and code'.

Real and imaginary parts are transferred as value pairs.
<re 0>,<im 0>,<re 1>,<im 1>,.....<re n>, <im n>

COMPOSITE CONST (TRACe2):

The number of value pairs corresponds to the number of chips for the channel type. The value
is between 64 and 1600 ships per slot. Refer in this respect to the table above in the column
'Chips per slot'.

<re Chip 0>, <in Chip 0>, <re Chip 1>, <in Chip 1>,.....;

BITSTREAM (TRACE?).

The bit stream of a slot is output. A value is read out for each bit (range 0,1), each symbol
consists of 1 hit for BPSK-I/BPSK-Q, 2 bits for QPSK and 2BPSK (Complex BPSK-I/BPSK-Q
analysis), 3 bits for 8-PSK and 4 bits for 16-QAM. The bit stream per slot is accordingly of
different lengths. Refer in this respect to the table above in the column 'Bits per slot and code'.
The number of bits is between 2 and 400.

Example of bit stream trace: 0,0,1,0,1,1,0....
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STATus-QUEStionable:SYNC-Register

This register contains information about the error situation in the Code Domain Power analysis of the
FS-K84 option.

It can be queried with the commands "STATus: QUESt i onabl e: SYNC. CONDi t i on?" and "STATus:
QUESt i onabl e: SYNC[ : EVENt] ?" .

Table 7-1 Significance of bits in STATus:QUEstionable:SYNC-Register

Bit No. Explanation
0 Not used in the FS-K84 application
1 K84 Frame Sync failed

This bit is set when synchronization is not possible within the application.
Possible reasons for this are:
Wrongly set frequency
Wrongly set level
Wrongly set PN OFFSET
Wrongly set values for Q-INVERT or SIDE BAND INVERT
Invalid signal at Input

2t03 Not used in the FS-K84 application

4 K84 Preamble Current Slot missing

This bit is set when the Preamble channel type is being investigated within the FS-K84 application, and there is
no preamble in the current slot. The measurement results that can be read out for the Preamble channel type
are not valid!

5 K84 Preamble Overall missing

This bit is set when the Preamble channel type is being investigated within the FS-K84
application, and there is no preamble in at least one of the slots being examined. The
measurement results that can be read out for the Preamble channel type are not valid if
the analysis takes all slots into account. (CDP with Average, Peak Code Domain Error,
Composite EVM)

6to 14 Not used in the FS-K84 application

15 This bit is always 0.
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Table of Softkeys with Assignment of IEC Bus Commands

MEAS key and MEAS hot key

O o . CALCul at e<1>: FEED " XPOW CDP: RAT" (rel ati ve)
: CALCul at e<1>: FEED " XPOW CDP" (absol ute)
peneiea - CALCul at e<1>: FEED " XPOW CDEP"
copos TE - CALCul at e2: FEED " XTI M CDP: MACCur acy”
e e : CALCul at e2: FEED " XTI M CDP: ERR: PCDomi n”
R . CALCul at e2: FEED " XTI M CDP; PVSLot
GENERAL - CALCul at e2: FEED " XTI M CDP: ERR. SUMM'
RESULT : CALCul at e<1| 2>: MARKer <1>: FUNCt i on: CDPower [ : BTS] : RESul t ?
= RHO | MACCuracy | PCDerror FERRor | FERPpm |
RE: SLUJ,_'TS CERRor | TFRame | |1 QOFfset | | Q Moal ance |
SRATe | CHANnel | SFACtor | TOFFset | POFFset |
CDPabsol ute | CDPRel ative | EVMRms | EVMPeak |
RHOPi lot | RHOL | RHC2 | PPILot | PMAC | PDATa|
PPReanbl e | MACTive | DACTive | PLENgth |
MI'YPe | DMIype
piliess . CALCul at e2: FEED " XTI M CDP: SYNB: CONS"
S - CALCul at e2: FEED " XTI M CDP: SYMB: EVM
BI TSTEAM : CALCul at e2: FEED " XTI M CDP: BSTReant
RS - CALCul at e2: FEED " XTI M CDP: COVP: CONS"
Ve oo - CALCul at e2: FEED " XTI M CDP: PVSY"
el - [ SENSe: ] CDPower : CODE 0. . . ( BASE SF-1)
SELECT
s : [ SENSe: ] CDPoweer : SLOT 0 . .. (1 Q CAPTURE_LENGTH- 1)
ADJUST
o L : SENS: PON ACH: PRES: RLEV
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SPECTRUM : CONFi gur e: CKPower : MEASur enent ESPect rum
EM MASK
Ergebnisabfrage: : CALCul at e<1>: LI Mt <1>: FAI L?
LIMT LINE : CALC: LI M ESP: MODE AUTO
AUTO
LIMT LINE : CALC: LI M ESP: MODE MANual
IVANUAL : CALCul : LI M ESP: VAL <nuneric_val ue>
LIMT LINE :CALC. LIM t<1>: NAME <string>
USER :CALC: LIMt<1>UNIT DBM
: CALC. LI M t <1>: CONT[ : DATA] <num val ue>, <numval ue>,
:CALC: LI M t <1>: CONT: DOVRi n FREQuency
: CALC: LI M t <1>: CONT: TRACe 1
:CALC: LI M t <1>: CONT: OFFset <num val ue>
:CALC: LIM t<1>: CONT: MODE  RELative
: CALC: LI Mk1>: UPPer [ : DATA] <num val ue>, <num val ue>..
: CALC: LI M1>: UPPer : STATe ON | OFF
: CALC: LI Mk1>: UPPer : OFFset <num val ue>
: CALC: LI Mk1>: UPPer: MARG n <num val ue>
: CALC: LI Mk1>: UPPer: MODE ABSol ut e
: CALC: LI M<1>: UPPer : SPACi ng LI Near
Hinweise:
-Werden die y-Werte mit dem Befehl : CALCul at e: LI M t <1>: LOWer [ : DATA] eingegeben,
dann ergibt der Limit-Check "failed", wenn die Grenzwertlinie unterschritten wird.
- Wird eine benutzerdefinierte Grenzwertlinie eingeschaltet, dann hat diese Vorrang vor
Grenzwertlinien, die mit AUTO und MANUAL ausgewahlt wurden.
RESTORE : CALC: LI M ESP: RESTor e
STD LI NES
ADJUST : SENS: PON ACH: PRES: RLEV
REF LVL
OCCUPI ED : CONFi gur e<1>: CDPower : MEASur emrent  OBANdwi dt h
BANDW DTH
Ergebnisabfrage: : CALCul at e<1>: MARKer <1>: FUNCt i on: POMér : RESul t 7 OBANdwi dt h
% PONER : SENS: PON BW D 99PCT
BANDW TH
ADJUST : SENS: PON PRES OBW
SETTI NGS
ADJUST : SENS: PON ACH: PRES: RLEV
REF LVL
STATI STI CS : CONFi gur e: CDPoyver; MEASuUr ement  CCDF oder
: CALCul at e: STATI sti cs[: BTS] : CCDF[ : STATe] ON
Ergebnisabfrage: CALCul at e: MARKer : X?
. : CALC: STAT: APD ON
o : CALC: STAT: CCDF ON
PERCENT : CALC: MARKr : Y: PERC 0. ..100%
MARKER
NO OF CALC: STAT: NSAM <val ue>
SAMPLES
SCALI NG

1157.2868.44
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X-AXI' S
REF LVL

X-AXI'S
RANGE

X-AXI'S
MAX VALUE

X-AXI' S
M N VALUE

ADJUST
SETTI NGS

DEFAULT
SETTI NGSL

ADJUST
SETTI NGS

CONT
MEAS

SI NGLE
MEAS

1157.2868.44

22 Z2Z

. CALC. STAT:

: CALC: STAT:

: CALC: STAT:

. CALC. STAT:

: CALC: STAT:

: CALC: STAT:

: CALC: STAT:

:8 28

SCAL: X: RLEV <val ue>

SCAL: X: RANG <val ue>

SCAL: Y: UPP <val ue>

SCAL: Y: LOW <val ue>

SCAL: AUTO ONCE

PRES

SCAL: AUTO ONCE

132

E-2



FS-K84
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RESULTS hot key and CODE DOM ANALYZER softkey

CODE DOM
POVER

PEAK CODE
DOVAI N ERR

POVER
VS PCG

GENERAL
RESULT

CHANEL
RESULTS

SYMBOL
CONST

SYMBOL
EVM

Bl TSTEAM

COVPCSI TE
CONST

POVER
VS SYMBOL

SELECT
CHANNEL

SELECT
PCG

ADJUST
REF LVL

1157.2868.44

: CALCul at e<1>: FEED " XPOW CDP: RAT" (rel ative)
: CALCul at e<1>: FEED " XPOW CDP" (absol ute)

: CALCul at e<1>: FEED " XPOW CDEP"
: CALCul at e2: FEED " XTI M CDP: MACCur acy"
: CALCul at e2: FEED " XTI M CDP: ERR: PCDorai n"

: CALCul at e2: FEED " XTI M CDP: PVSLot "

: CALCul at e2: FEED " XTI M CDP: ERR: SUMM'
: CALCul at e<1] 2>: MARKer <1>: FUNCt i on: CDPower [ : BTS] : RESul t ?

RHO | MACCuracy | PCDerror FERRor | FERPpm |
CERRor | TFRame | 1 QOFfset | |1 Q Moal ance |
SRATe | CHANnel | SFACtor | TOFFset | POFFset |
CDPabsol ute | CDPRel ative | EVMRrs | EVMPeak |
RHOPi ot | RHOL | RHO2 | PPILot | PMAC | PDATa|
PPReanbl e | MACTive | DACTive | PLENgth |
MI'YPe | DMIype

: CALCul at e2: FEED " XTI M CDP: SYMB: CONS"

: CALCul at e2: FEED " XTI M CDP: SYMB: EVM'

: CALCul at e2: FEED " XTI M CDP: BSTReant

: CALCul at e2: FEED " XTI M CDP: COVP: CONS"

: CALCul at e2: FEED " XTI M CDP: PVSY"

: [ SENSe: ] CDPower : CODE 0. .. (BASE SF-1)

: [ SENSe: ] CDPower : SLOT O ... (| Q CAPTURE_LENGTH 1)

. SENS: PON ACH: PRES: RLEV
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CHAN CONF hot key

CODE CHAN : CONFi gur e: CDPower [ : BTS] : CTABI e[ : STATe] OFF
AUTOSEARCH

CODE CHAN : CONFi gur e: CDPower [ : BTS] : CTABI e[ : STATe] ON
PREDEFI NED : CONFi gur e: CDPower [ : BTS] : CTABI e: SELect <channel table nane>

EDI T CHAN ---
CONF TABLE

NEW CHAN ---
CONF TABLE

HEADER : CONFi gur e: CDPower [ : BTS] : CTABI e: NAME " NEW TAB"
VALUES

| NSERT ---
MAC

I NSERT ---
PREAMBLE

DELETE ---
LI NE

MEAS CHAN ---
CONF TABLE

SAVE TABLE

SORT TABLE

PAGE UP

PAGE UP

DEL CHAN : CONFi gur e: CDPower [ : BTS] : CTABI e: DELet e
CONF TABLE

COPY CHAN : CONFi gur e: CDPower [ : BTS] : CTABI e: COPY " CTAB2"
CONF TABLE

RESTORE : CONFi gur e: CDPower [ : BTS] : CTABI e: RESTor e
STD TABLES
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SETTINGS hot key

BAND
CLASS

PN
OFFSET

CAPTURE
LENGTH

HEADER
VALUES

Pl LOT

PREAMBLE

DATA

CCDE DOV
CONF TABLE

MAPPI NG
AUTO

MAPPI NG
COVPLEX

MAPPI NG
I ORQ

SELECT

I NACT CHAN
THRESHOLD

CODE PVR
ABS REL

CDP AVG
ON OFF

TI ME PHASE
ON OFF

ANT DIV
ON OFF

ANT NO.
64 128

I NVERT Q
ON  OFF

SI DE BAND
NORN | NV

NORMALI ZE
ON OFF

1157.2868.44

: CONFi gur e: CCDPower : BCLass 1 ' 1900 MHz

: [ SENSe: ] CDPower : PNOFf set 0...511

: [ SENSe: ] CDPower : | Q.ength 2. .50

: [ SENSe: ] CDPower : CTYPe Pl Lot | MAC | PREanble | DATA

: [ SENSe: ] CDPower : OVERvi ew ON | OFF

: [ SENSe: ] CDPower : MMODe AUTO | 1 0Q | COVPLex

: [ SENSe: ] CDPower: MAPPing | | Q

: [ SENSe: ] CDPower : | CTReshold -100 dB ... 0O dB
: CALCul at e<1>: FEED " XPOW CDP: RAT" (rel ative)
: CALCul at e<1>: FEED " XPOW CDP" (absol ute)

: [ SENSe: ] CDPower : AVERage ON | OFF

: [ SENSe: ] CDPower : TPMeas ON | OFF

: [ SENSe: ] CDPower : ANTenna OFF | 1 | 2

:[ SENSe] : CDP: Q NVert ON | OFF

: [ SENSe: ] CDPower : SBANd NORMal | | NVer s

1 [ SENSe: ] CDPower : NORMal i ze ON | OFF
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8 Checking the Rated Specifications

e Switch off the analyzer before withdrawing or inserting modules.
e Check the position of the mains voltage selector (230 V) before switching on the device.

e Perform measurement of the set characteristics after the device has warmed up for at least 30
minutes and after self-calibration of the analyzer and the SMIQ have been completed. This is the
only way to ensure that the guaranteed data are complied with.

¢ Unless specified to the contrary, all settings will be performed starting from the PRESET setting.
¢ The following conventions apply to settings on the analyzer during measurement:

[<TASTE>]
[<SOFTKEY>]
[<tbd unit>]

Press a key on the front panel such as [SPAN]
Press a softkey such as [MARKER -> PEAK]
Enter a value and terminate by entering the unit such as [12 kHZ]

{<nn>} Enter values specified in the table below.

Successive entries are separated by [:] such as [SPAN: 15 kHZz]

e The values in the sections that follow are not guaranteed; only the specifications in the data sheet
are binding.

Measuring equipment and accessories

Iltem Device type Recommended characteristics Recommended R&S order | Application
device number
1 Signal Vector signal generator SMIQ 1125.5555.xx
generator with options:
SMIQB20 1125.5190.02
SMIQB11 1085.4502.04
SMIQB60 1136.4390.02
SMIQK17 1154.7800.02
SMIQ-Z5 PARDATA 1104.8555.02
2 Control computer for signal generation using WinlQSIM
PC that is either connected by means of a serial cable to the SMIQ, or has an IEC bus card and
connected by means of an IEC bus cable to the SMIQ. R&S WinIQSIM Software 3.91 is installed on
that PC. The software can be downloaded from the Rohde & Schwarz web site on the Internet at
http://www.rohde-schwarz.com.

1157.2868.44
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FS-K84 Checking the Rated Specifications

Test sequence

The performance test refers solely to results of the code domain analyzer.
There is no need to check the measured values of the POWER, ACLR and SPECTRUM
measurements, since they are already covered by the performance test of the basic device.

If not done already, the WinIQSIM file with the 1xEV-DO BTS signal must be created first and
transferred to the SMIQ as DO_FFULL. This is described at length in the section "Generating a 1XEV-
DO forward link signal with WinlQSIM" on page 10.

Default setting on [PRESET]
SMIQ: [LEVEL: 0 dBm]
[FREQ: 878.49 MHz]
ARB MOD
SET SMIQ ACCORDING TO WAVEFORM ...
SET SMIQ ACCORDING TO WAVEFORM ON
IQ SWAP (VECTOR MODE) ON
TRIGGER OUT MODE ON

(These three settings are only required once after generator preset and are
used to apply, in VECTOR MODE, the IQ SWAP and, in ARB MOD, the trigger
setting automatically from the waveform file generated by WinlQSIM. This is
particularly present when a switch is made between different waveforms.)

SELECT WAVEFORM... select name 'DO_FFULL'

STATE: ON

Default setting on [PRESET]

analyzer: [CENTER: 878.49 MHz]
[AMPT: 10 dBm]
[1XEVDO BS]
[TRIG EXTERN]
[SETTINGS TIME/PHASE: ON]
[RESULTS CHANNEL TABLE]

Test setup and other » Connect the RF output of the SMIQ to the RF input of the analyzer
settings » Connect the external trigger input of the analyzer to the TRIG1 port on the
Z5 PARDATA BNC ADAPTER
» Connect the external reference output of the analyzer to the SMIQ.

SMIQ  UTILITIES
REF OSC
SOURCE: EXT

Analyzer [SETUP: REFERENCE INT]
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The measurement result displayed on the screen of the analyzer should look as follows:

‘ ' BS, DO, C0 : CHANNEL TAB Type  PILOT-I
Code 0.32 Max T 0.76 ns  @DATA 13.16
CF 878.49 Mz Sl ot 0 Max Ph 1.71 nrad @DATA 5.16
Type |Chan. SF |Synb Rat gModul ati onf Pwr Abs Pwr Rel T Ofs|[Ph Ofs
ksps dBm dB ns nr ad
Ref PI LOT 0.32 38. 4 BPSK- | 0.29 -0.00 0.00 0. oo|lEM
10.0| MAC 2.64 19.2 BPSK- | 0.28 -0.00 0.00 0. 00
dBm| PRE64 2.32 38.4 BPSK- | 0.29 -0.00 0.00 0. 00
Att DATA 0.16 76.8 16- QAM -11.75 -12.12 0. 00 0. 00|TRG
40 dg| DATA 1.16 76.8 16- QAM -11.75 -12.12 -0.28 0.19
DATA 2.16 76.8 16- QAM -11. 77 -12.13 0.05 0.55
DATA 3.16 76.8 16- QAM -11. 77 -12.13 -0.03 0.21
DATA 4.16 76.8 16- QAM -11.75 -12.12 0.26 1.24
1 DATA 5.16 76.8 16- QAM -11.75 -12.11 -0.18 1.71
CLRWR | DATA 6.16 76.8 16- QAM -11.75 -12.12 0.14 -0.64
DATA 7.16 76.8 16- QAM -11.76 -12.12 -0.02 -1.54
DATA 8.16 76.8 16- QA -11. 77 -12.13 0.19 0.63
GENERAL RESULTS Type ALL
CF 878.49 M1z
Gl obal Results
Carr Freq Error 2.08 nHz RHO Pi | ot 0.99989 B
Rig 0 Carr Freq Error 0.00 ppm RHO overal | -1 0.99989
dem| Chip Rate Error 0.15 ppm RHO overal | -2 0.99989
At t Trg to Frane 167.017333 ns
40 dB Results for Slot: 0
Power PILOT 0.29 dBm Dat a Modul ati on Type 16-QAM
Power MAC 0.28 dBm Act. MAC Channels 1
S| Power DATA 0.36 dBm  Act. DATA Channels 16
Power PREAMBLE 0.29 dBm Preanmbl e Length 64 Chi ps
Conposite EVM 1.02 % RHO 0.99989
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9 Relationship between Mac Index and Walsh Codes

With 1XxEV-DO there are "MAC indices" to characterize channels. They are also used in Software R&S
WinIQSIM.

The MAC index i can be transformed for the MAC channel type into the corresponding Walsh code for a
fixed spreading factor of 64 as follows:

(%}64 fori =0,2,...,620n 1 - branch

(%wzj 64 fori=13...630nQ-branch

The PREAMBLE channel type also uses the MAC index as a criterion for channel calculation. The
spreading factor in this instance is 32. Since a constant null sequence is sent for the PREAMBLE
channel type in the same way as for the PILOT, it is possible to achieve for the PREAMBLE channel
type, by means of bit-by-bit complements of the Walsh code for the odd indices, that the sent symbols
are inverted. Instead of the null sequence, ones are received for the odd indices, there being 64
different possibilities.

('Ejsz fori=0,2,...62

(%jsz fori=13,..,63

Not all indices can be used in the 1XxEV-DO system. Indices 0 and 1 are not used. Index 2 is not used
with MAC and is reserved for the 76.8 kbps control channel with PREAMBLE. Index 3 is not used with
MAC and is reserved for the 38.4 kbps control channel with PREAMBLE. Index 4 is the RA channel with
MAC (Forward MAC Reverse Activity Channel) and is not used with Preamble. The indices are flexible
from index 5 onward.

The relationships have been calculated as a look-up table in the table below:
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Table 9-1 Relationship between an even MAC index and Walsh code for MAC and PREAMBLE
MAC CHANNEL TYPE PREAMBLE CHANNEL TYPE
Mac index Walsh code on | branch Walsh code on | branch
0 0 0
2 1 1
4 2 2
(RA CHANNEL)
6 3 3
8 4 4
10 5 5
12 6 6
14 7 7
16 8 8
18 9 9
20 10 10
22 11 11
24 12 12
26 13 13
28 14 14
30 15 15
32 16 16
34 17 17
36 18 18
38 19 19
40 20 20
42 21 21
44 22 22
46 23 23
48 24 24
50 25 25
52 26 26
54 27 27
56 28 28
58 29 29
60 30 30
62 31 31

1157.2868.44
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Table 9-2 Relationship between an odd MAC index and Walsh code for MAC and PREAMBLE

MAC CHANNEL TYPE PREAMBLE CHANNEL TYPE
Mac index Walsh code on Q branch Walsh Code (bit-by-bit complements)
1 32 0
3 33 1
5 34 2
7 35 3
9 36 4
11 37 5
13 38 6
15 39 7
17 40 8
19 41 9
21 42 10
23 43 11
25 44 12
27 45 13
29 46 14
31 47 15
33 48 16
35 49 17
37 50 18
39 51 19
41 52 20
43 53 21
45 54 22
47 55 23
49 56 24
51 57 25
53 58 26
55 59 27
57 60 28
59 61 29
61 62 30
63 63 31
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10 Glossary

1xEV-DO First evolution data only. Packet-oriented standard for data
services as a development of the CDMA2000 mobile radio
system

CDEP Code domain error power

CDP Code domain power

Composite EVM

The composite EVM measurement determines the squared
error between the real and imaginary components of the test
signal and of an ideally generated reference signal (EVM
referred to the total signal).

Crest factor

Ratio of peak to mean value of a signal

Inactive channel threshold

Minimum power that a single channel must have compared to
the total signal in order to be detected as the active channel

DATA

The DATA channel type is located with a length of up to 400
chips at the beginning and end of each half slot. The useful
data proper are transmitted in it.

Channel type

With regard to time, the slot is divided into 4 channel types
containing independent cdma signals.

MAC

The Medium Access Control channel type is 64 chips in front
of and behind the PILOT. The MAC channel type contains the
reverse activity (RA) channel and the MAC reverse power
control (RPC) channels with which the power of the active
terminals is controlled.

MC1

Multicarrierl (a carrier system 1X)

PILOT

The PILOT channel type comprises 96 chips and is located in
the center of each half-slot. It must be present in the signal for
the base station signal to be detected.

PREAMBLE

1157.2868.44

The first 64 to 1024 chips of the DATA channel type are
replaced at the beginning of a data packet by the PREAMBLE
channel type. Depending on the transmission speeds being
used and whether the start of data of the packet is missed,
there are therefore preambles of different length in the slot.
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RA Reverse activity channel. Indicates whether at least one
terminal is transmitting to the base station.

RPC Reverse power control. Power regulation of the data terminal
equipment by the base station

SLOT Term in the 1xEV-DO system for 2048 chips or a period of
1.6625 ms

X.y Walsh code x.y, where:

X is the code number and
y the spreading factor of the channel.

1157.2868.44
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11 Index
A E
ACLR . Error Vector Mag PK /.......cccooiiiiiieiiieeeeecciiiieeeee 77
Active DATA channels..........ccococeeiiiiiennincc e,
Active MAC channels..............
Adjacent channel power ......... E
Number of channels............
Amplitude power distribution Fast power measurement............cccceeovvieeeiinineennne, 36
Amplitude probability distribution function........ 51,52 Frequency
Attenuation (@1 5T=] SRR 97
EIECLIONIC .ot Function fields .........ccvvveeeeiii e 65
mechanical
AVEIAGE ..ottt
H
B Hot key
IXEVDO BS...oooiiieeieeeee e 27
BITSTREAM ..ottt 81 CHAN CONF ... 26, 28, 85
EXIT EVDO
MEAS ..ot
C RESULTS ...oiiiiiieeee e
SETTINGS
(OF= T g = = To [N =1 SO URPPPPPPPPPPPPPIN 75
CCDF
Complementary cumulative distribution function51, I
52
Center frEQUENCY .......c.eeuveeeeeeeeeeee et 97 1Q IMbalancCe ... 75
Channel 1Q OffSBL...eiiiei e 75
ACHIVE .o 93

Channel power...........cccccee....
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