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SMIQ Putting into Operation

1 Preparation for Use

1.1 Putting into Operation

Before putting the SMIQ into operation, please make sure that

e the covers of the casing are put on and screwed,

* the ventilation openings are free,

& no signal voltage levels exceeding the permissible limits are applied at the inputs,

e the outpuis of the instrument are not overloaded or connected incorrectly.

I these points are not observed, the instrument might be damaged.

1.1.1 Supply Voltage

The SMIQ can be operated at a.c. systems from 90 to 132 V and 180 to 265 V at system frequencies
from 47 to 440 Hz. The power supply socket is situated at the rear of the instrument. The instrument
automatically sets itsef to the voitage applied within the permissible voltage ranges. It is not necessary
to set the instrument to a certain supply voltage.

1.1.2 Switching On/Off the Instrument
Power switch at the rear of the instrument

Switch on/off: » Press power switch at the top (1) / bottom (0)
The power switch can remain switched on permanently. Switching
off is only necessary when the instrument is to be completely
- Power supply socket disconnected from the mains.

Power switch

On/off switch at the front of the instrument

| 1 s7BY & — Standby check LED SWitch on: ¥ Press switch. ' '
. oN The instrument is ready for operation.
Switch off: » Release switch.

The instrument assumes the STANDBY mode.
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1.1.3 Initial Status

Upon switching on, the instrument either automatically assumes the status which was set when it was
swiiched off (parameter POWER-ON STATE PREVIOUS SETTING in LEVEL-LEVEL menu) or the RF
output is disconnected (POWER-ON STATE RF OFF).

If the instrument need not to be cperated from the initial status any further, a defined default status
should be established by pressing the [PRESET] key prior to further settings.

STANDBY Mode

In the STANDBY mode the optional reference oscillator (option SM-B1} remains switched on, which
increases frequency accuracy.

Frequency accuracy after switching on when the oven-controlied reference oscillator is fitted
{optian SM-B1) '

When switching on from the STANDBY mode, the specified frequency accuracy is reached immediately.
if the power switch was switched off, the reference oscillater needs seme minutes of warm-up time to
reach its nominal frequency. During this period of time, the output frequency does not yet reach its final
value either. In the status line in the header fieid of the display the message "OVEN COLD" is displayed
for this time.

1.1.4 Setting Contrast and Brightness of the Display

- Brightness control
- Conirast control

Contrast and brightness of the display can be set by means of the conirast and brightness conirols
situated below the display.

1.1.5 RAM With Battery Back-Up

The SMIQ has a static read-write memory (CMOS-RAM) with battery back-up, in which 50 different
complete seflings of the instrument can be stored (cf. Chapter 2, section "Storing and Calling of
instrument Settings™). In addition, all data and/or lists the user enters himself, such as for list mode,
memory sequence, and user correction of the level, are stored in the RAM. Further, all data of the
calibrations running within the instrument in the SMIQ are stored in the RAM ({cf. Chapter 2, section
“Calibration").

A fithium battery with a service life of approx. 5 years serves to supply the RAM with power. When the

battery is discharged, the data stored will be lost. For exchange of the battery see Service Manual (Id-
No.: 1085.2445.24).
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1.1.6 Preset Setting
A defined setiing status is achieved by pressing the [PRESET] key.

Preset Status:

RF frequency 100 MHz

RF level -30 dBm

Reference frequency internal, adjustment off
Offsets 0

Moduiations swiiched off
Transient-free level setting switched off, level attenuator mode: AUTO
Internal level control level ALC: AUTO

User correction level UCOR: OFF

I.F output switched off

Sweep switched off

List mode switched off

Memory seguence switched off

Suppression of indications system secutity: unaltered
Protection of calibration data protection lock: unaitered
Settings stored unakered

Data, lists etc. stored unaltered

IEC-bus address unaltered

Beeper unaltered

All parameters and circuit states, even those of operating modes which are not activated, are preset by
means of Preset,

The presettings going beyond the above list can be seen from the menu representations as of Section
2.4 which each indicate the Preset setting status.

1.2 Functional Test

On switching on the instrument and permanently during operation, the SMIQ carries out a self test. The
ROM contents as well as the battery of the non-volatile RAM are checked on switching on the
instrument and the RAM contenis with every calling the memory. The most important instrument
functions are automatically monitored during operation.

If an error is detected, the message "ERROR" is displayed in the status line. For further identification of
the error, press the [ERROR] key. Thereupon a description of the error/s is displayed (cf. Chapter 2,
section "Error Messages”}. Return to the menu exited by pressing the [RETURN] key.

If required, the seif tests can be induced purposefully. See Chapter 4, section "Functional Test".

Further, internal test points can be polled by the user and the results be read out and displayed. See
Chapter 2, section "Voltage Indication of Test Points™.
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1.3 Fitting the Options

Due to s variety of options, the SMIQ offers the possibility of providing the instrument with the
equipment exactly corresponding fo the application. Newly fitted options are automatically recognized
and the relevant parameters added in the menu.

After every change of the instrument configuration, the CMOS RAM has to be cleared as the storage
data shift:

» Switch off the instrument
# Switch the instrument on again with the [RESET] key pressed

The internal calibration routines VECTOR MOD, VCO SUM, and LEV PRESET now have fo be calied
up again to restore the cleared calibration values.

These routines are accessible via menu UTILITIES-CALIB (see also Chapter 2, section “calibration”).
The calibration routines have 1o be carried out in the following order:

1. Summing loop (VCO SUM)

2.VECTOR MOD
3. LEV PRESET

1.3.1 Opening the Casing

Caution:
Prior to opening the SMIQ unplug the power connector.

Remove paneling » Remove four screws in the two tilt feet at the rear of the instrument.
> Remove the upper paneling towards the top and rear.
> Turn the instrument.
» Remove the lower paneling towards the top and rear.

Open veniilation ducts When an option is fitted at a slot which has not been used up to now,
the appropriate ventilation duct of the plexiglas plate at the left in the
casing frame must be opened. The openings are pre-punched so that
the respective part is easy to break out.
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1.3.2 Overview of the Slots

0 ]
< o1le POWS1
allellzlliallz|l@llell=z||E||E OWs
FRO crleli8llEllallsl | 8]1Ell=]]s
Ti|lall e 2112l 12} 2]]5 g
Z A
[t
ATTC Option SM-B1
[

FRO = front unit

FMCD = FM/PM modulator
OMOD = ¥Q modulator
{QCON = I/Q converter
SUM = sumnmming loop
DSYN = digital synthesis

Fig. 1-1 SMIQ, View from the top

1.3.3 Option SM-B1 - Reference Oscillator OCXO

Fitting the option

1084.8004.03

REFSS = reference/step synthesis
MCOD = modulation coder

DGEN = data generator

FSIM = fading simuiator

POWS1 = power suppiy

ATTC = attenuator

> Fasien the option at the back end of the lateral opening by means of

the screw threads provided there.

» If the two last slots are both occupied, one of these modules must

be removed temporarily.

» Feed ribbon cable W710 through the rear sguare cut-out to the
motherboard, insert info connector X22 and snap in the locking.

» Feed coaxial cable W710 from socket X711 of the option through

the second cut-out along the rear fransverse panel to connector
reference/step synthesis, via the
motherboard and insert there. Fasten the cable at the transverse
panel using the cable ties attached.

X74 at the A7 module,
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SMIQ

Set tuning voltage and calibrate  The crystal oscillator was faciory-tuned to nominal frequency and the

OCcXo

Caiculate calibration value

Store calibration value

appropriate tuning voltage indicated on the cover of the module. The
cafibration value now has to be calculated from this value and
transferred to the memory of the signal generator.

The tuning voltage is generated by a 12b-bit-D/A converier which is
scaled such that a tuning voltage of 12 volis is generated with
calibration value (CALIBRATION DATA) 4000.
The calibration value is thus calculated from the tuning voltage (Vin)
as follows

CALIBRATION DATA =V, x 4000 / 12

For checking purposes, the voltage at pin 16 of plug X22 on the
motherboard can be remeasured and corrected if necessary. A check
by means of frequency measurement may only be made afier a
warm-up of 2 hours and against a calibrated reference.

» Unlock protection leve! 2 with code 250751.
v Call menu UTILITIES-CALIB-REF OSC.

» Enter the calculated calibration voltage with CALIBRATION DATA
by means of the rotary knob or keypad.

» Select STORE CALIBRATION DATA

¥» Terminate eniry using the [SELECT] key
The new calibration value is stored in the EPROM.

Note: The flash EPROM does not permit the deletion of individual
data. Thus new memory space Is occupied for each calibration.
if there is no memory space available any more, the EPROM
must be cleared by an authorized service shop and be written
into anew. Thus a calibration should only be made if necessary

1.3.4 Option SM-B5 - FM/PM Modulator

The FM/PM modulator is fitted at the slot with tabel 'FMOD'.

Fitting the option

1084.8004.03

» Withdraw cable WBS from X99 of the summing loop and use again,
¥ Establish the following connections:

Cable From To Signal
Weo AB-X88 AB-XB7 FDSYN
W65 AB-XB5 A7-XT1 REF100
we7 AB-XB9 A9-X80 FDFM
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1.3.5 Option SMIQB10 - Modulation Coder
The Modulation Coder is fitted at the slot with label "MCQOD".
¥ Plug the modute into the appropriate place, lock it and fasten all
SCrews

» Open the air inlets at the housing frame by breaking out the safaty
glass plate which belongs to the option

> Depending onr the fact whether the option SMIQB14 {FSIM 1) has
been installed in the SMIQ, the following coaxial connections have
1o be made:

Note: Please store the remaining cabies. They will be required if
further options will be installed af a later stage or options will

be removed.
S without option FSIM SMIQ with option FSIM 1 Remark about cable
1
Cable | from o to
MOooD

W322 1 X321 REFSS X72 REFSS X72 W322 was provided with MCOD.

W72 X322 DSYN X81 PDSYN X81 Withdraw W72 from X72 of module REFSS.

W243 | X323 BACK POW RAMP BACK POW RAMP | Withdraw W243 from X243 of module 1QMCD.

socket socket

W324 | X324 IGMOD X243 1QMOD X243 W324 was provided with MCOD.

W325 | X325 IGMOD X244 - W325 was provided with MCOD.

W381 | X325 - FSIM 1 X381 W361 was provided with FSIM1.

X326 - - - .

Wad4 | X327 FRO { socket FRO | socket Withdraw W244 from X244 of module IOMCD. i
FSIM1 is installed withdraw W244 from X361 of
module FSIM1.

w328 | X328 IOMOD X245 - W328 was provided with MCOD.

W383 | X328 - ESIM 1 X363 W383 was provided with FSIM1.

X329 - - - -

W245 | X330 FRO Q socket FRO Q socket Withdraw W245 from X245 of module 1QMOD, #
FSIMT is installed withdraw W245 from X383 of
moduie FSIM1.

O 00 O O O MCOD X320 C O O O
X330 X329 X328 X327 X326 X325 X324 X323 X322 X321 ‘

¥ The included adhesive label "Option included” is to be fixed at the
rear panel of the SMIQ.
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1.3.6 Option SMIQB11 - Data Generator
The Data Generator is fitted at the slot with label "DGEN".

» the module into the slot, lock it and fasten all screws
» Plug W341 onto X341

# Open the air inlets at the housing frarme by breaking out the safety
glass piate which belongs 1o the option

1.3.7 Option SMIQB12 - Memory Extension to Data Generator

The Data Generator can be upgraded with up to two memory extension units {SMIQB12). The first
Memory Extension is fitted at the slot with label "X350", the second Memory Extension at slot with label
"X351".

» Remove option Data Generator from SMIQ

» Withdraw the screws of the labelled screening cover and remove
the cover.

» The first memory extension unit has to be pluged on connector
X350 near the battery.

» The second memory extension unit has to be pluged on connector
X351.

> Refit the screening cover of the Data Generator module.

> Plug the Data Generator back into the appropriate place, lock it and
fasten all screws,

1.3.8 Option SMIQB42 - Digital Standard 1S-95 CDMA

Option SMIQB42 is a sofiware options. It can be enabled by a keyword. The keyword is printed on a
label which is part of the equipment supplied and into the groof below the handle of SMIQ.

A prerequisite for installing the option is that option SMIQB10 (Modulation Coder) and SMIQB11 (Data
Generator) are part of SME.

Enabiing option # Call up menu UTILITIES-INSTALL and then press key [SELECT).
# Select OPTION TO INSTALL and then press key [SELECT].
» Select option to be installed and then press key [SELECT].

» Enter the 6-digit keyword into the entry field INSTALLATION KEY
and then press [ENTER]

¥ Switch off unit and then switch on again.

After installation, the new option can be checked in the maodule list in menu UTILITIES-DIAG-CONFIG.
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1.3.9 Option SMIQB14 - Fading Simulator FSIM1

The Fading Simuiator is fitted at the slot with label 'FSIM1".

Before fitting the option SMIQB14 (FSIM1) first check the correct settings of the jumpers on the module.
The jumper setting depends on the number of fading simulators instalied, either one (FSIM1) or two
(FSIM1 and FSIM2):

After an instrument warm-up period of 2 hours, the Fading Simulator as well as the 1Q Maodulator should
be calibrated.

Two coaxial connecting cables (Stock No. 1085.4448.00) are part of the eguipment supplied with the
option. The cables can be connected to the outputs 1/Q; of the AUX connector at the rear of SMIQ.
i/Qp are the 1Q output signals of the fading simulator.

Checking the jumper Jumper Setting for the Fading Simulator FSIM1:
settings (Cf. labeling 'Jumper Setting’ on the screening cover of the module)
FSiM1 Ornly one Fading Two Fading Simulators
Simulator instalied instalied
Jumper connecis X1.1 with X1.2 X1 with X1.2

X8.1 with X8.2 x8.2 with x8.3
X8.1 with X982 X8.2 with X8.3
X122 with X123 X122 with X123
X131 with X13.2 X13.2 with X13.3
X151 with X15.2 X15.1 with X152
X16.1 with xX16.2 X16.2 with X18.3

Fitting the option » Plug the module into the appropriate slot, lock it and fasten all
SCTEWS,

» Open the air inlets at the housing frame by breaking out the safety
glass plate which belongs to the option.

» Depending on the fact whether the option SMIQB10 (MCOD) has
been installed in the SMIQ, the following coaxial connections have

1o be made:
Note: Please store the remaining cables. They will be required if
further options will be installed at a later stage or options wifl
be removed.
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SMIQ with option MCOD | SMIQ without option MCOD] Remark about cable

Cable from FSiM1| to fo

W31 X361 MCOD X325 - W361 was provided with FSIM1

w244 X361 - FRO |-Buchse Withdraw W244 from X244 of moduie
1aMOD

W363 X363 MCOD X328 - W363 was provided with FSIM1

w245 X363 - FRO Q-Buchse Withdraw W245 from X245 of moduie
1QMOD

W37 X367 1aMoD X244 HAMOD X244 W367 was provided with FSIMA1

wags X368 AUX |2 AUX 12 W3a88 was provided with FSIM1

W370 - | X370 IQMOD X245 1QMCD X245 W370 was provided with FSIMA

W3g1 X371 AUX Q2 AUX Qz W3S1 was provided with FSIM1

0000000 s X360 o0 O O

X371 X370 X369 X368 X367 X366 X365 X364 X363 X382 X361

For further details on the connection of the AUX-socket at the rear
panel of the SMIQ please refer to section 2.1.2. 'Elements at the rear
panel’,

> The included adhesive label "Option included’ is to be fixed at the
rear panei of the SMIQ.

Calibrating the » W arm-up the instrument for 2 hours.
Fading Simulator andthe > Call up menu UTILITIES - CALIB - FSIM
i/Q Moduilator » Call up menu UTILITIES - CALIB - VECTOR MOD.

1.3.10 Option SMIQB15 - Second Fading Simulator (FSIM2)

The second Fading Simulator is fitted at the slot with label 'FSIM2".

Before fitting the option SMIQB15 (FSIM2) please check the correct seitings of the jumpers on both
fading modules FSIM1 and FSIM2.

After an instrument warm-up period of 2 hours, the Fading Simulator as well as the 1Q Modulator should
be calibrated.
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Checking the jumper settings Jumper Setting for the Fading Simulator FSIM2:

settings {Cf. labeling "Jumper Setting’ on the screening cover of the module)
FSIM2
Jumper connects Xt.2 with X1.3
X8.2 with | X8.3
Xg.2 with | X8.3

X121 with X12.2
X13.2 with X13.3
X156.2 with X153
X16.2 with X16.3

Fitting the option » Plug the module into the appropriate slot for the FSIM2, lock it and
fasten all screws.

» Open the air inlets at the housing frame by breaking out the safety
glass plate which belongs to the option.

» The following coaxial connections have o be made:

Nofte: Please store the remaining cables. They will be required if
further options will be installed at a later stage or options will

be removed.
Cable from FSIM2 io
Wa62 X361 FSIM1 X362
Wa3s4 X363 FSIMT X364
W365 X385 FSIM1 X365
w388 X367 FSIM1 X368
W3aes X370 FSiM1 X369

» The included adhesive label 'Option included’ is to be fixed at the
rear panel of the SMIQ.

Calibrating the » Warm-up the instrument for 2 hours.
Fading Simulator and the » Call up menu UTILITIES - CALIB - FSIM.
I/Q Modulators ~ » Callup menu UTILITIES - CALIB - VECTOR MOD

Retrofitfor 2-channel fading  Cables W388 and W391 have o be repositioned for 2-channel fading.
» Unplug W388 from X368 of FSIM1, and plug to X368 of FSIM2.
» Unplug W3981 from X371 of FSIM1, and plug to X371 of FGIM2,

1084.8004.03 1.11 E-6



Fitting the Options SMiQ

1.3.11 Option SMIQ-B19 - Rear Panel Connections for RF and LF

The SMIQ can be retrofitted to include rear panel connections for RF and LF for mounting it into a 19"
rack using option SME-B19. The mounting instructions are attached to the oplion.

1.4 Mounting into a 19" Rack

Caution:  Ensure free air inlet at the perforation of the side walls and air outlet at the rear of the
instrument in rack mounting.

The SMIQ can be mounted inte a 19" rack by means of rack adapter ZZA-94 {stock no. 386.4905.00).
The mounting instructions are attached to the adapter.

1084.8004.03 112 E-6



SMIQ

Front Panel

2 Operation

2.1 Explanation of Front and Rear Panel

2.1.1 Elements of the Front Panel

2.1.1.1  Display
{cf. Fig. 2-1, A Front panef view, display)

FREQUENCY

LEVEL
ANALOG MOD

FM1 DEVIATION
| FM1l SOURCE
L I} LFGEN FREQ

VECTOR MOD

L¥Y QUTPUT
SWEEP
LIST

MEM SEQ
UTILITIES

1084.8004.03

DIGITAL MOD FMZ2 DEVIATION
DIGITAL STD FM2 SOURCE

EXT1 COUPLING
EXTZ COUPLING

EXT1 EXTZ

PREEMPHAS IS loFF | 501 75U s

1,00 kHz
EXT2
1.000 ¢ kEz

10.0 kHz

The display shows in the

header field: - the current frequency and level
settings.

- status messages.
- error messages.

menu field: - the main menu and the submenus
selected with the current settings.

Parameters can be selected and changed in the
menus indicated.

2.1

see as well
Chapter 2
Section "Display”
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Front panel view, display
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directly by means of the parameter keys, alternatively
to menu operation. Further, complete instrument
settings can be stored and called.

FREQ

LEVEL

SAVE

RCL

Numeric input field

1084.8004.03

Opens the setling of the RF freguency via
value input or variation by means of a rotary
knob. The current menu is maintained.
Return to the menu by means of the
[RETURN] key. {Setting of the RF frequency
also in the FREQUENCY menu).

Opens the setting of the RF level via value
input or variation by means of a rotary knob.
The current menu is maintained. Return to
the menu by means of the [RETURN)] key.
(Setting of the RF level also in the LEVEL
menu).

Opens the storing of the current instrurment
setting. Memory selection is effected by
entering & number {1 to 50} and is finished by
means of the [ENTER] key.

Opens the calling of an instrument setting
stored. Memory selection is effected by
entering a number {1 to 50) and is finished by
means of the [ENTER] key.

Numeric values, decimal point and minus sign can be
entered by means of the digital keys.,

0.9

“[e—

Enters the digit.
Enters the decimal point

Enters the minus sign.
Deletes the last input (digit, sign or decimal
noint) - key [BACKSPACE].

2.3

SMIQ Front Panel
2.1.1.2 Controls
{cf. Fig. 2-1, A and B front panel view, controls)
2 DATAINPUT
Parameter field
............ see as well
Fm) Parameters RF frequency and RF level can be eniered Chapter 2

Section
"Use of [FREQ)] and
[LEVEL] Keys"

Section
"RF Frequency”

Saection
"RF Laval”

Section
"Storing and Calling of
Instrument Settings”

see as well
Chapter 2
Section

"Basic Operating
Steps”
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Front Panel
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Front panel view, controls

Fig. 2-1,b
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SMIQ Front Panel
2 - DATAINPUT
Unit keys with enter function
o The unit keys terminate the input of values and specify | see as well
.G the multiplication factor for the respective basic unit. Chapter 2
LN OBy The basic units are displayed next to the input field | Section
M. v while numbers are eniered. In the case of level | "Basic Operating
‘, Hov settings, the unit keys specify the unit. Steps”
Ik -
LMy G/n dBuV Selects giga/nano, with RF level Section
‘.?fgj?f"l o) dBuV, with LF level dBu. "Change Unit of Level"
M/ 1Y Selects mega/micro, with level uV.
k/m MV Selecis kilo/milli, with level mV.
1x
Enter dB{m} Terminates entries in the basic

1084.8004.03

unit and value inputs without unit.
Selects with ievel dBm

Selects with level offset and level
step width dB.

In order to change to another level unit, simply press
the unit key desired. Parameter LEVEL must be
activated, e.g. by pressing the [LEVEL] key.

ATION

The menu keys access the menus and settings within
the menus.

RETURN Returns the menu cursor to the
next higher menu level.

SELECT Acknowledges the choice marked
by the menu cursor

= Moves the digit cursor to the left by
one position in the marked value
incication.
Moves the menu cursor to the left
by one position in a 1-out-of-n
selection.

= Moves the digit cursor to the right
by one position in the marked value
indication.
Moves the menu cursor to the right
by one position in a 1-out-of-n
sealection.

25

see as well
Chapter 2
Section

"Basic Operating
Steps”
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Fig. 2-1,b  Front panel view, conirols
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SMIQ Front Panel
3 MENU/VARIATION
Rotary knob

The rotary knob moves the menu cursor over the | See as well

positions of a menu level to choose from or varies the § Chapter 2

value of a parameter. The variation is either effected in | Section "Basic

steps of one or in a step width that can be specified at § Operating Steps”

will. Section "Sample

Setting for First Users”

i

See next Section "Inputs/Outputs”.

1084.8004.03

5
T RF Switches on/off the RF signal.
e vl ON/OFF
MOD Switches on/off the modulation
ON/OFF sefected in the UTILITIES MOD
KEY menu.
6
eworl stavs e Local
PRESET Establishes a defined instrument
siatus.
ERROR* Indicates error and caution
messages.
STATUS? Indicates the instrument status.
HELP* indicates context-sensitive auxiliary
texi.
LOCAL Switches the instrument from the

REMOTE mode {remote control) to
the LOCAL mode (manual conirol).

* Exit the menus using the [RETURN] key.

2.7

See as well

Chapter 2

Section "Use of [RF
ON/OFF1 and [MOD
ON/OFF] Keys”

See as well
Chapter 1
Section "Preset Setting”

Chapter 2
Section "Help System”

Section "Status”"

Section
“Error Messages”

Chapter 3,
Remote Control

E-8
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SMIQ

Front Panel

Brightness and contrast of the display can be set using
the rotary knobs.

» Contrast

Brightness

8 QUICK SELECT
QUICK SEL EC“Ij o

1m| MENUT 'MENU#

The menu-quick-selection keys permit fast access to
wo menus selected.

ASSIGN Stores the current menu as menui
when the MENU1 key is pressed
afterwards or as menu2 when the
MENUZ key is pressed afterwards.

MENU1 Activates menu stored.
MENU2 Activates menu?2 stored.

9 Switching On/Off

The On/Off switch switches the instrument from the

&
_ STRY - standby mode to the ready-for-operation status.
ON Prerequisite: The power switch at the rear of the
instrument must be switched on.
sTBY LED is illuminated in the standby
mode.
1084.8004.03 2.9

See as well
Chapter 1

Section "Setting of
Contrast and Bright-
ness of the Display”

See as well
Chapter 2
Section

"Basic Operating
Steps”

see as well
Chapter 2

Section "Switching
On/Off the Ingtrument”

Section "Elements of
the Rear Panel, Power
Switch”

E-8
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SMIG

Front Panel

2113

4

DATA

BIT CLOCK

SYMBOL
CLOCK

(BB-AM)

RF

Inputs/Outputs
{Cf. Fig. 2-1, C Front panel view, inputs/Outputs)

Input external data signal for digital
modulation. Input resistance 1 kQ or
50 Q, Trigger threshold can be set

from -2.5 to + 2.5V, max. + 15V, max.

40 mA.
Output” data signal with operating
mode internal. Level: TTL

Input” external clock-pulse signal for
synchronization of external data
signal.

Input resistance 1 kQ or 50 £,
Trigger threshold can be set from -2.5
to + 2.5V, max. £ 15V, max. 40 mA.
Output” clock-pulse signal with
operating mode internal. Level: TTL

Input* external clock signal for
synchronization of the external data
signal with polyvalent modulation
types with several bits per symbol.
Input resistance 1 kQ or 50 Q,
Trigger threshold can be set from -2.5
fo+ 2.5V, max. £ 15V, max. 40 mA.
Output® symbol clock signal with
operating mode internal. Level TTL

Input external modulation signal for
1/Q modulation and broadband-AM.
Output® I-signal with operating mode
internal.

Input/output resistance 50 €.
Nominal voltage (1/Q): Us = 0.5V
Nominal voltage (BB-AM): Us=0.25V
max. permissible overvoltage: £ 5V

Input external modulation signal for
Q modulation.

Ouiput® Q-signal with operating mode
internal.

Input/output resistance 50 £,

Nominal voltage: Ug = 0.5V

max. permissible overvoltage: £ 5V

Output RF signal.

Source resistance 50 Q

max. permissibte HF-power: 50 W
max. permissibie overvoltage: 35 V

* When fitted with opticn Modulation coder, SMIQ-B10

1084.8004.03

2.11

See as well
Chapter 2,

Section

"Digital Modulation”

Section
"Digital Modulation”

Section
"Digital Modulation”

Section

"Vector Modulation”
and

Section
"Broadband AM"

Section "Use of [
ON/OFF] and
[MOD ON/OFF] Key"
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Rear Panel

SMIQ

Fig. 2-2 Hear panel view
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SMIQ

Rear Panel

2.1.2 Elements of the Rear Panel
{Cf. Fig. 2-2, Rear panel view)
;10 T .

AUX INOUT

Pin Description

G AUX Output IYQ modulateg subcarrier.

Frequency 300 MHz, level -5 dBm,
source resistance 500

Q2 QOutput Q-signal of the second fading simulator
for controlling of a sesond SMIQ with 2-channel
fading.

2 Quiput l-signal of the second fading simulater
for controliing of a second SMIQ with 2-channel
fading.

G Cut-out, provided to relocate the Q- input at the
front to the rear of the instrument.

1 Cut-out, provided io relocate the |- input at the
front to the rear of the instrument.

1 - TRIGGER Input to trigger sweep, LIST mode and Memory
Sequence. Level TTL

2-PULS input for pulse modutation. Level: TTL
input resistance 100

3-14 Ground

4 - BLANK Cutput supplies a signal to blank the return
sweeap or the setiling process in LIST mode
Level: TTL

5 - MARKER Qutput is active when the sweep reaches the
marker or at the first step of the LIST mode .
Level: TTL

8- X_AXIS Cutput suppiies a voliage ramp of 0to 10V,
when a sweep is switched on.

7-4 Ground

8 - EXT TUNE Tuning input for the internal reference frequency.
Voltage range £ 18V, pulling range +1 Sl

9-1 Ground

1084.8004.03 2.13
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SMIQ

Fig. 2-2 Rear panel view
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SMIQ

Rear Panel

11

PAR DATA

e

13
25

1084.8004.03

PAR DATA

Pin Description

1-.1 Ground

2.1 Ground

3-DATA-DS Parallei data input/output DO to D8 for digital

4 - DATA-D4 modulation.

5- DATA-D2 Output: TTL signal.

6 - DATA-DO input: Input resistance 1k or 50Q.
Trigger threshold can be set from -2,5 to 2,5V,
max. + 15V, max. 40 mA

7- SYMBCLK  Symbol clack inputioutput for synchronization
of the data signai with modulation types with
several bits per symbol.
Cutput: TTL signai.
input: input resistance 1€ or 50Q.
Trigger threshoid can be set from -2,5 to 2,5V,
max. £ 15V, max. 40 mA

8-t Ground

9. LEV-ATT Signal input/output for controliing of level
reductior:.
Output: TTL signal.
input: input resistance 1k or 50€.
Trigger threshold can be set from -2,5 to 2,5V,
max. * 15V, max. 40 mA

1G-1 Ground

11 -TRIGOUT  Qutput for triggering of external instruments.

1 QOutput: TTL signal.

12-4 Ground

13 -2 Ground

14 - TRIGIN input for triggering of frames, PRBS and data
sequences.
laput: Input resistance 1k<e or 50Q.
‘Trigger threshoid can be set from -2,5 10 2,5V,
max. * 15V, max. 40 mA

15 - DATA-D7  Parallel data input/output D1to D7

16 - DATA-D5  seepin3-6

17 - DATA-D3

18 - DATA-D1

18- L Ground

2.15

An adapter between the
PAR DATA connector and
coaxial BNC connectors is
available as an accessory
(SMIQ-Z5, order no.
1104.8555.02).
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15

16

Fig. 2-2 Rear panel view
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sSMQ Rear Panel

11
PAR DATA

pin Description

20 - BITCLK Cutput bit clock with operating mode intarnal.
TTL signal

21-CW Signat input/output for controliing of
modulation. Swiiches carrier to CW with FSK
moduiation.
Output: TTL signal.
Input: input resistance 1kG or 500,
Trigger threshold can be set from -2,5 fo 2,5V,
max. £ 15V, max. 40 mA

22 - BURST- Signal input/output for controlling of the burst
GATE profite.
: Output: TTL signal.
Input: input resistance 1kQ or 500
Trigger threshold can be set from -2,5 to 2,5V,
max. + 18V, max. 40 mA

23 - TRIGOUT 2  Qutput for triggering and controlling of external
instrumanis.
Output: TTL signal.

24 - TRIGOUT 3 Quiput for triggering and controlling of externat
ingtruments.
Output: TTL signal.

25 - HOP HOP output provides control signal when
internal frequency hopping is programmed.
Output: TTL signal

DATA Cut-out, provided to reiccate the DATA
inpLt/output at the front to the rear of the
instrument.

BIT CLK Cut-out, provided to relocate the BIT CLK
input/output at the front to the rear of the
instrument.

SYMB CLK  Cut-out, provided to relocate the SYMB
CLK input/output at the front to the rear of
the instrument.

POW RAMP Signal input/output for power ramping.
input: accepts analog voltages from
0to 1 V for envelope modulation.

{nput resistance 10k

Max. permissible overvoltage +15 V
Qutput provides modulation voltage of
burst envelope with internal modulation.
output resistance 10Q

Max. permissible overvoliage 15V

1084.8004.03 2.17 E-6
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13

12

Fig. 2-2 Rear panel view
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SMIQ Rear Panel
13
Power switch see as well
(ON when pressed at the top (I} Chapter 1,
Section
"Supply Voltage"
Section
Power supply connection "Switching On/off the
Instrument”
SER DATA Asynchronous data input for digital f\en?]:f :\vell
modulation. wy "
Interface: RS232 up to 115 kbps interfaces
15
EXTH1 input external modutation signal,
alternatively for AM or FM (PM).
Input resistance >100 kQ.
Nominal voltage: Us =1V
Max. permissible overvoltage: £ 15V
EXT2 Input external modulation signal for FM
(PM).
Input resistance >100 k.
Nominal voltage: Us =1V
Max. permissible overvoltage: £ 15V
16
RS-232  RS-232 interface, see as well
used for software update, the loading of Chapter 3
catibration data, and remote control. The Remote Control
pin assignment corresponds to the pin and
assignment of a PC. Annex A
"Interfaces”



Rear Panel

SMIQ

Fig. 2-2 Rear panel view
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SMIQ | Rear Panel

{EC 625 IEC-Bus {IEEE 488) See as well
Chapter 3,

|EEE 488 Remote-control interface Remote Control

REF Output of the internal 10-MHz reference gﬁz %[ZQN:”
signal with reference internal. Sect?on i
Source resistance 50 Q. "Reference Frequency
Input for external reference frequency with || nt/ext

reference external. Adjustable to external
reference frequencies from 1 fo 16 MHz in
1-MHz steps.

Input resistance 200 Q.

19

LF Output LF signal of the internal LF
generator.
Source resistance < 10 Q.

RF Cut-out, provided 1o relocate the RF output
at the front to the rear of the instrument

1084.8004.03 2.21 E-6



Display

SMIQ

2.2

2.2.1

Operating Concept

Display

FREQUENCY
LEVEL
Ianaroc Mop |

VECTOR MOD
DIGITAL MOD%
DIGITAL STD |
LF OUTPUT
SWEEP

LIST

MEM SEO
UTILITIES

FM1 DEVIATION
FM1 SOQURCE
LEGEN FREQ

FM2 DEVIATION
FMZ S0URCE

EXT] COUPLING
BXT2 COQUPLING

PREEMPHASIS

EXT1

EXT1

EXTZ
1.000 0

10.0
EXT2

kHz

kHz

iC?Fé 501

1 Header field Main menu Submenu Setting manu

2 Status field
3 Menu fields

Fig. 2-3

Header field (1)The header field of the display indicates frequency and levet of the RF output signal. In
the RF-sweep operating mode, the start and stop frequencies are displayed in two
lines one above the other. The start and stop levels are indicated in the LEVEL-sweep
operating mode correspondingly. A two-line level display appears for digital modulation
or digital standard. The upper line indicates the average power {LEVEL), the lower line
the peak envelope power (PEP) of the modulated RF output signai.

Menu cursor u

Digit cursor  -———---
Selectmark ... 7

Design of the display

Status line  (2) The status line below describes operating mode and operating state of the instrument.
Error messages and notes for caution are also displayed in the status line,
Menu fields (3)The indication fields below the header field are reserved for the menu representations.

The image contents of these fields change as a function of the menu selected. The
field at the left-hand display margin is occupied with the main menu, the topmost level
of the menu structure. The main menu is always faded in.

Each further field adjacent at the right contains submenus.
The field ending with the right-hand display margin shows the setting menu. In this
menu all setting values and setiing states connected with the menu selected are
indicated. When accessing submenus, the higher-order menus remain in the display.
The current menu: path is evident through the select marks.

Menu cursor  The menu cursor shows the user at which position in the menu he is.
The position of the menu cursor is evident from the inverse notation of

the term (white characters on a black background)

Digit cursor As an underscore, the digit cursor marks the position which can be
varied by means of the rotary knob in a value indication.
Select mark  The frame around a term marks current menus or valid settings in the

setting menu.

1084.8004.03 2.22 E-6



SMIQ Basic Operating Steps

2.2.2 Basic Operating Steps

The operating principle is explained in this section. For better understanding, please read sections
"Display” {Section 2.2.1) and "Sample Setting for First Users" (Section 2.2.3) in addition.

To operate the instrument, menus are called in the display. All setting possibilities and the current
setiing status are evident from the menus. All settings can be made by accessing the menus.

RF frequency and RF level can also be set without menu operation using keys [FREQ] and [LEVEL].
RF signal and moduiation can also be switched on/off without menu operation using keys [RF ON/OFF]
and/or [MOD ON/OFF].

2.2.21 Calling the Menus

Accessing the menus is effected using rotary knob [VARIATION], [SELECT] key and IRETURN] key.

Rotary knob Rotary knob [VARIATION] moves the menu cursor over the positions of a menu level

{0 be selected.

If a scrollbar is visible at the left-hand margin of a menu, the menu is larger than the
screen window. If the menu cursor is moved to the margin of the screen window, the
covered lines become visibie,

[SELECT] key  The [SELECT acknowledges the selection marked by means of the menu cursor.

[RETURN} key  The [RETURN] key
- returns the menu cursor to the next higher menu level.

The menu cursor is shifted to the left into the preceding column of the meny
structure.

- resets the menu cursor from frequency or level vaiue indication in the header field
into the menu field to the menu called last.

- closes the display pages called using keys [STATUS], {HELP] and [ERROR]
again.

Setlings are accessed in the setting menus ending with the right-hand display margin.

100. 000 000 Q -

-~

* FREQUERCY
: LEVEL

ANALOG MOD |
VECTOR MOD
DIGITAL MOD
DIGITAL STD
LF OUTPUT
SWEEP

MEM SEQ
UTILITIES

Fig. 2-4

1084 .8004.03

A

DEPTH |

AM
AM
AM

MODULATION-AM menu

SOURCE INT
SOURCE EXT
EXT COUPLING

LFGEN FREQ

223

QFF ! INT,
[CFF | ExTL

i.000 0 kHz
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Basic Operating Steps SMIQ

2.2.2.2 Selection and Change of Parameters

Select parameter

Change setting
value

via value inputs

using rotary knob

1-out-of-n selection

1084.8004.03

¥ Set the menu cursor to the name of the parameter desired using the rotary
knob, e.g. to AM DEPTH in the AM menu, Fig. 2.4..

» Select parameters.
* Press the [SELECT] key.

> The menu cursor changes from the parameter selected in the left-hand
column of the setting menu to the setting value on the right, e.g. from AM
DEPTH to 30%, Fig. 2-4.

» Press the first digit of the new vaiue or minus sign.
The old value is deleted, the entry is indicated in the marked field.

¥ Enter further digits.

¥ Terminate the input using a unit key or, in the case of inputs in the base uni
ot in the case of inputs without unit, using the [1x/Enter} key.

# Press the [RETURN] key.
The menu cursor wraps back to the appropriate parameter.

» Set the underscore to the position of the setting value 1o be varied using
keys [=] [].

» Turn the rotary knob.
The position underscored is varied in steps of 1.

Nuoie: RF frequency and RF level can also be varied in a step width which
can be defined arbitrarily using the rotary knob. In the respective
setting menu (FREQUENCY or LEVEL) the step width is entered as
KNOB STEP USER and the KNOB STEP set from DECIMAL to
USER. To point to the fact thai the step width has been converted to
the value programmed, the underscore as a symbol of the digit
cursor disappears in the respective value indication.

» Select parameters.,

¥ Press the [SELECT] key.
The menu cursor changes from the parameter selected in the left-hand
column of the setting menu to the current selection on the right, e.g. from
AM SOURCE EXT to OFF, Fig. 2-4.

¥ Set the menu cursor to the position desired within the 1-out-of-n selection
tsing the rotary knob or cursor keys [<] {=].

» Press the [SELECT] key.
The setting is made.
The selection mark which has marked the setting valid up to now wraps to
the new position.

» Press the [RETURN] key.
The menu cursor wraps back to the respective parameter

2.24 E-6



SMIQ Basic Operating Steps

Quick selection of The quick selection of a parameter reduces the number of operating steps if
a parameter several parameters are set successively. The menu cursor can directly be set
further from line to line in the column of the selting values.

» Press the [SELECT! key.

The menu cursor wraps from the setling value of a parameter 10 the setling
value of the parameter in the next fins.

The following is true:

- The wrap from a 1-out-of-n selection line into the next line is effected
when menu cursor and selection mark are superimposed.

- Actions which can be carried out are skipped.
- if necessary, scrolling is triggered at window fimits.
- Awraparound is effected at the end of the menu.

- The column of the setting values can be exited at each position by
pressing the [RETURN] key. '

2.2.2.3 Triggering Action

Lines in the setting menu which are marked with the "™ symbol at the end of the line qualify an action
which can be carried out. Instruction SEARCH ONCE P in the LEVEL-ALC menu, e.g., switches on
level control for level calibration for a short period of time,

Trigger action » Set the menu cursor to the respective instruction.

» Press the [SELECT] key.
The action is triggered.

While the action is carried out, the instruction remains framed by the
selection mark.

2.2.2.4 Quick Selection of Menu (QUICK SELECT)
The keys of the QUICK SELECT control field are used to call selected menus quickly by one keystroke.

Store menus ¥ Establish the desired operating status of the current menu.
» Press the [ASSIGN] key.

» Press key [MENU1] or [IMENL2].

The current menu is stored as menut or menuz. That is to say, 2 menus
can be stored in total.

Cail menus » Press key [MENU1} or [MENUZ].

Menul or menu2 stored is displayed. Exactly the operating status which was
current at the point of time of storing is reconstructed.
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2.2.25 Use of [FREQ] and [LEVEL] Keys

RF frequency and RF level can be set without menu operation as well using direct keys [FREQ] and
[LEVEL].

Key [FREQY [LEVEL] > Press the [FREQ] or [LEVEL] key.

The frequency and/or the levet indication in the header field of the display
is marked.

The current menu at the display is maintained.
» Alter the value via a value input or the rotary knob.

¥ Press the [RETURN] key.
The menu cursor wraps to the position marked last in the menu.

2.2.26 Use of [RF ON/OFF] and [MOD ON / OFF] Keys

RF signal and modulation can be switched on/off without menu operation as well using direct keys
IRF ON / OFF] and/or [MOD ON / OFF] (see Sections [RF ON/OFF] key and [MOD ON/OFF] key as
well).

Key [RF ON / OFF] > Press the [RF ON / OFF] key.
The RF output signal is switched an/off,

IEC-bus-short command: :OUTP OFF

Key [MOD ON / OFF] » Press the [MOD ON / OFF] key.
The modulation is switched on/off.

A IEC-bus command is not available. The modulations have to be switched
on and off in the respective modulation sub menus

2.2.2.7 Changing Unit of Level
For the level, the unit of the value set can be changed without a new value input.

Change level unit ¥ Activate LEVEL parameter.
- Press the [LEVEL] key or

- set the menu cursor in the LEVEL menu to the setting value of the
AMPLITUDE parameter.

> Press the unit key with the desired level unit.
The level is indicated in the desired unit.
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2.2.2.8 Correction of Input
Digital entries can be corrected by one of the unit/Enter keys before terminating the input.

Key [-/ €] The backspace key deletes the value entered digit by digit. When the last
digit is deleted, the previous value is displayed.

Key [RETURN] Pressing the [RETURN] key deletes the entire eniry and results in the
previous value being indicated again.

For a subseqguent new input in the setting menu, the menu cursor is to be set
to the setting value again using the [SELECT] key.

For a subseguent new input via the [FREQ] or [LEVEL] keys, the respective
key has to be pressed again.

Key [FREQ) [LEVEL] In the case of a frequency or level input by means of the [FREQ] or [LEVEL]
keys, pressing the [FREQ] and/or [LEVEL] key again deietes the entire input.

2.2.3 Sample Setting for First Users

First users most quickly become familiar with the operation of the instrument if they execute the pattern
setting of this section.

First frequency and level of the RF output signal are set via keys [FREQ] and [LEVEL] in the DATA
INPUT field:

- Frequency 250 MHz

- lLevel 10 dBm
Operating steps Explanations

?Pmﬂf STZ?:‘[ the instrument to the defined

DATA INPUT Set the frequency to 250 MHz. The
‘- ‘ ‘ i e menu cursor marks the permanent
! "’REQ! 2 ‘ | 5 | £ 0 g frequency indication.

DATA INPUT Set the level to 10 dBm. The menu
. ‘ T T cursor marks the permanent level
LEVEL, 1 1o Rl indication.
%RETURNS Eiee%zet the menu curser fo the menu
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The output signal is to be amplitude-modulated next.

- AM modulation depth 155 %
- Modulation frequency 3 kHz

Operating steps

Explanations

MENU / VARIATION MENU / VARIATION | Select ANALOG MOD menu.
» Set menu cursor to ANALOG
. Py MOD using the rotary knob and
ANALOG MOD | SELECT ! subseguently press
e [SELECT] key.
The submenu is displayed
MENU / VARIATION MENU / VARIATION | Select AM submenu
T The AM setting menu is displayed.
A.M SELECT |
Seiect AM DEPTH parameter.

MENU / VARIATION MENU / VARIATION

The menu cursor marks the setting
value.

: AM DEPTH
DATA INPUT Enter modulation depth 15.5 %.
TP 8 e
—— Reset menu cursor to AM DEPTH,
L]
MENU / VARIATION MENU / VARIATION [ Select AM SOQURCE INT.
The menu cursor marks the current
A T 1-out-of-n selection.
AM SOURCE INT | SELECT
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Operating steps Explanations
MENL! / V ARIATION MENU/ VARIATION Select INT 1 as internal modulation
: source.
CONT P C’f§ The selection mark marks INT. AM is

faded in the siatus line as a hint that
AM is switched on.

i

RETURN ::;\Ee;et menu cursor to AM SOURCE

MENU / VARIATION MENU /¥ ARIATION Select parameter LFGEN FREQ.

The menu cursor marks the setting
LFGEN FREQ setect] value.

DATA INPUT Enter frequency 3 kHz.

Fg ko The selection mark marks the setting
S am value. The indications on the display
are represented in Fig. 2-5.

The AM moduiation setting is
completed.

250. 000 000 O = LEvEL

FREQUENCY LaM i DEPTH
LEVEL | ¥ SOURCE INT
ANALOG MOD!| FM SOURCE EXT
VECTOR MOD : EXT CCUPLING
DICITAL MOD _
DISITAL STD LFGEN FREQ 3,000 o aH
LF QUTPUT S
SWEEP
LIST

MEM SEQ
UTILITIES

Fig. 2-5 Display after AM setting
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Subsequently to the above setting, 420 MHz as new RF frequency and 12.5 kHz as the step width for
the RF frequency variation are set in the following. Parameter quick select is used, which reduces the

number of operating steps.

Operating steps

Explanations

o

H

Reset the menu cursor to the main

ERE‘FURN ; HETQQN | RE?URNI .
Lo R . i imenuin 3 steps.
MENU / VARIATION MENU/VARIATION | Select FREQUENCY menu.
' The frequency setting menu is

5 . ey displayed.

FREQUENCY | SELECT!
MENLU / VARIATION MENU / VARIATION | Select FREQUENCY parameter.

N The menu cursor marks the setting
) o value.
FREQUENCY SELECT)
DATA INPUT Enter frequency 420 MHz and
5‘ L m acknowledge.
4 |21 0 %
A B
lseLser —— Set menu cursor to the setting value
o i i of parameter KNOB STEP USER.
Enter step width 12.5 kHz.
1 BLE
P m

] Set menu cursor to the current KNOB
SELECT STEP selection.
1084.8064.03 2.30 E-8



sSMiQ Sample Setting for First Users

Operating steps Explanations

MENLU / VARIATION MENU / VARIATION | Select USER (user-defined step
e width).
. o The selection mark marks USER.
USER |SEECT
. This results in step width 12.5 kHz

being used in the case of variation
using the rotary knob.

420.000 000.0 MHz
0.0 Hz

ANRLOG MOD
VECTOR MOD
DIGITAL MOD | . 12.500 0 kHz
DIGITAL STD | [KNOP STEP | DECIMAL

Ly QUTPUT EXCLUDE FROM RCL oN ¢ CFF|
SWEEP [ |
LIST

MEM SEQ
UTILITIES

Fig. 2-6 Display after pattern setting
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2.2.4 List Editor

The SMIQ offers the possibility to generate lists. Lists are used for setting sequences (LIST mode or
memory sequence), as data source for digital modulations or for leve!l correction which can be defined
by the user {UCOR). They consist of elements which are defined by an index and at least one
parameter per index. Each list is marked by a separate name and can be selected via this name. The
lists are accessed in the menus assigned in each case, e.g. to the seftings sequences of instrument
settings in the MEM SEQ menu. However, the lisis are always generated and processed in the same
way and the procedures are hence explained in detail by the example of the memory seguence mode
{menu MEM SEQ} in this section. A pattern setting at the end of this section allows the user o become
familiar with the operation of the list editor.

Setting menus providing list processing are structured in fwo pages:

The first page, called OPERATION page in the following contains the general configuration parameters
for processing a list. Further, the general list functions such as selecting and deleting the list as weil as
calling an editing mode are provided. The second page, the EDIT page, is automatically displayed when
calling an edit function and serves to enter and modify the parameters of the list.

The OPERATION page has a similar arrangement with all list editors. As an example, the OPERATION
page of the MEM SEQ menu is shown:

Menu selection: MEM SEG

100. 000 000 Q =

rrEquENCY | NSOl |oFF | AUTO SINGLE STEP EXT-SINGLE EXT-STEP
LEVEL T
ANALGS MOD  RESET SEQUENCE p
VECTOR MOD
DIGITAL MOD CURRENT INDEX
DIGITAL STD
L¥ OUTEUT
SELECT LIST... CURRENT: MSEQZ
DELETE LIST...
FUNCTION FILL INSERT DELETE EDIT/VIEW

Fig. 2-7 OPERATION page of the MEM SEQ menu

The settings for MCDE, CURRENT INDEX, etc. are irrelevant for the general description of the list
editors and are described in greater detail in Section 2.10, MEMORY SEQUENCE mode.

The last three menu lines of the OPERATION page always exist and are reserved for selecting and
deleting lists as well as for calling the edit functions (and hence the EDIT page)

SELECT LIST Opens a selection window in which a list can be selected from the existing lists or a
new, empty list can be generated. In this line the active iist is always displayed.

DELETE LIST Opens a selection window in which the list to be deleted can be selected..
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FUNCTION Selection of the edit function for processing the lists. The EDIT page is
automatically called through the selection (cf. Section 2.2.4.3).
FiLL Filling a list with elements.

INSERT insertion of elements into a list.
DELETE Deletion of elemenis of a list.

2.2.4.1 Select and Generate - SELECT LIST

SELECT LIST opens a selection window in which either an existing list can be selected or a new, empty
list can be generated (cf. Fig. 2-8). By pressing the [RETURN] key, the selection window is closed
without changing the setting.

v

Select list Mark the list desired using the rotary knob.

Press [SELECT] key.

The selected list is included in the instrument setting. The selection window
is closed. The selected list is displayed under CURRENT.

v

Mark CREATE NEW LIST P using rotary knob.

Press [SELECT] key.

A new empty list is automatically generated which can be filled using
functions FILL or EDIT. The selection window is closed. The new listis
displayed under CURRENT.

A7

Generate list

w

w5

No modification
of the setting

Press [RETURN] key.

Selection: SELECT LIST

100. 000 000 Q »=

MODE |OFF| AUTO SINGLE | CREATE NEW LIST
EXECUTE SINGLE MODE b MSEQL 199

RESET p
MIBEQ3 i
TGITAL MOD CURRENT INDEX MEEC4 123
IGITAL STD

FOOUTPUT

SELECT LIST...
DELETE LIET. ..
FURCTION

HTILITIES

Fig. 2-8 SELECT-LIST-selection window
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CREATE NEW LIST P Generating a new list. The name of the list cannot be selected fresly in the
case of manual control. A definite list name is automatically generated in the
following form:

MSEQ<n>, with <n> ¢ {0..9}, e.g. MSEQ1 (with Memory Sequence)

This applies correspondingly to the other operating modes. In the case of
level correction mode, UCOR1 would be generated for example. f a fist is
created via |IEC bus, an arbitrary list name can be given {cf. Section 3).
Unrestricted access is also possible by means of the selection window.

MSEQ2 1060 The list currently set is marked in the selection window by means of the
selaction mark, here SEQ2. In addition to the iist name, the length of the list
is given, here 100 elements.

2.2.4.2 Deletion of Lists - DELETE LIST

DELETE LIST opens a selection window in which the list o be deleted can be selected.. The lists are
represented together with their name and their length (cf. Fig. 2-9). By pressing the [RETURN] key the
selection window is exited without deleting a list.

Delete list » Mark desired list using the rotary knob.
» Press [SELECT] key.
The prompt "enter [SELECT to delete list/sequence?” is displayed

» Press [SELECT] key.

The list is deleted. If the prompt is acknowledged with the [RETURN] key,
however, the list is not deleted. The selection window is automatically
closed due to the acknowledgment of the prompt.

Selection: DELETE LIST

100. 000 000 0 -

FREQUENCY MODE 'OFF] AUTO  SINGLE ¢ [FLIEe
LEVEL o MSEQ2
ANALOG MOD RESET SEQUENCE p MSEQ3
VECTOR MOD MSEQA
DIGITAL MoD | CURRENT INDEX
DIGITAL STD
LF OUTPUT
SWEED SELECT LIST...
LTST [BELETE LisT...
v s55 ]| FONCTION

& UTILITIES

Fig. 2-9 DELETE-LIST selection window
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2.2.4.3 Edition of Lists

Due to the selection of an edit mode on the OPERATION page the EDIT page is automatically activated.
When the EDIT/VIEW function is selected, the largest possible section of the list is displayed (cf. Fig.
2-10). In the case of block functions FILL, INSERT and DELETE, an input window is additionally
displayed (cf. Fig. 2-11 to 2-13).

Functions SELECT LIST and FUNCTION are available on the EDIT page as on the OPERATION page.
Return to the OPERATION page is effected by pressing the [SELECT) key twice.

Single-value function EDIT/VIEW

By selecting the EDIT/VIEW function, the entire list can be viewed or modifications of single values be
carried out.

if the cursor marks a value in the INDEX column of the list, the EDIT mode is exited by pressing the
[RETURN] key. The menu cursor then marks FUNCTION again.

There is no separate function for storing the list. This means that every modification of the list is
transferred to the internal data set and has an effect on exiting the EDIT/VIEW function,

Selection: FUNCTION EDIT/VIEW

©100. 000 000 0 =

FREQUENCY SELECT LIST... CURRENT: MSEQZ2
LEVEL FUNCTION FILL INSERT DELETE EDIT/VIEW
ANALOG MOD - ~-INDEX - FREE 2041 - LEN 2055 MEMORY DWELL
vecTor Mop |5 [IEE 09 50 ms
DEGITAL MOD 0z 5G ms
DIGITAL STD ol &0 ms
LF OUTFPUT 23 60 ms
SWEEP [E°] 85
LIsST 14 85
e s os ae
UTILITIES 11 85

Fig. 2-10  Edit function EDIT/VIEW
INDEX Position in the list

FREE Space available. FREE 2041 means that space for 2041 parameter elements
is availabie in the list memory in total.

LEN Occupied space. LEN 2055 means that the current list occupies 2055
elements in the list memory.

MEMORY DWELL ldertification of the column below. The number and name of parameter
columns is different for the various list editors.
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Select parameters » Mark the index assocciated to the parameter using the rotary knob or directly
enier the value of the index via the numeric keys.

» Press [SELECT] key.
Parameter MEMORY is marked. If the second parameter DWELL is to be
rarked, press the [SELECT] key again.

Modify parameters ¥ Vary the value of the parameter selected using the rotary knob or enter the
vaiue directly using numetic keys.

Note: The binary data of the digital modulations which cannot be varied
are an exception. Further, all numeric keys except for "0" and "1" are
ineffective in these cases.

» Press the [ENTER] key or unit keys.
The value is included in the data set. The menu cursor marks the value of

the next column. In the last ¢olumn, the menu cursor then marks the next
line of column MEMORY.

¥ Press the [RETURN] key.
The menu cursor wraps back to the INDEX column. The EDIT mode is
exited by repeatedly pressing the [RETURN] key (cf. Section 2.2.4.4}.

Block function FILL

Using function FILL, a parameter, e.g. MEMORY, is overwritien with constant or linearly
increasing/decreasing values within a defined range. The input window is exited by pressing the
[RETURN] key without a modification being carried out.

If the filler range exceeds the end of the list, the list is automatically extended.

The list entry, in the example for MEMCRY, with index [AT +n] is calculated as fellows from the
information AT, RANGE, starting value (MEMORY) and WITH INCREMENT:

MEMORY[AT+n] = starting value (MEMORY}+ n - increment | (0 <n < RANGE1)

Selection: FUNCTION-FILL

100. 000 000 0 =

FREQUENCY SELECT LIST... 10 RANGE 1
LEVEL EUNCTION PARAMETER | MEMORY = DWELL
RANALOG MOD |, -THDEX ~ FREE 2041 - LEN 2035 T
VECTOR MOD i MEMORY
DIGITAL MCD i WITH INCREMENT
DIGITAL 5TD
LF OUTPUT
SWEEP

UTILITIES ‘ EXECUTE ),

Fig. 2-11  Block function FILL: Input window
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FILL AT

PARAMETER
MEMORY

or DWELL

WITH INCREMENT

EXECUTE M

Filling a list

1084.8004.03

Setting the filling range.
AT Lower limit {index)
RANGE Number of the elements to be inserted

Selection on which of the parameters the filling function is o have an effect.
This menu option is eliminated if the list only includes elements with one
parameter.

fnput of the starting value for the parameter selected. This option is only
displayed if a selection has been made under PARAMETER MEMORY or
DWELL.

Input of the increment between two successive values. If 0 is entered as
increment, a filling procedure with constant values is achieved. This option is
only displayed if a seiection has been made under PARAMETER MEMORY or
DWELL.

Note: In the case of some types of lists, e.g. digital modulation data, indicating
an increment is eliminated since there are binary data. In these cases
fine WITH INCREMENT is eliminated.

Starts the filling sequence. After the function has been executed, the input
window is automatically exited. The current index points to the first element
after the processed range.

After selection of function FILL, the menu cursor marks FILL AT,

» Press the [SELECT] key.
The menu cursor marks the value at AT.

» Vary index value using the rotary knob or enter using the numeric keys and
the [ENTER] key.

» Press the [SELECT] key.
The menu cursor marks the value at RANGE.

» Vary value using the rotary knob or enter using the numeric keys and the
[ENTER] key.

» Press the [SELECT] key.
The menu cursor marks MEMORY or DWELL in input ine PARAMETER.

¥ Select MEMORY using the rotary knob (if not yet marked) and press the
[SELECT] key.
The menu cursor marks the value in input line MEMORY.

» Vary starting value for column MEMORY using the rotary knob or enter
using the numeric keys and the [ENTER] key.

» Press the [SELECT] key
The menu curser marks the value in input line WITH INCREMENT.

» Vary the value of the increment desired using the rotary knob or enter using
the numeric keys and the [ENTER] key.

» Press the [RETURN] key.
» Mark the action EXECUTE P

» Press the [SELECT] key.
The filling sequence is initiated. After the function has been carried out, the
input window is automatically exited. The menu cursor marks FUNCTION.
The EDIT page shows the end of the range that has been filled right now.
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Biock function INSERT

Function INSERT inserts the desired number of elemenis with constant or linearly
increasing/de-creasing values before the element with the given staring index. All elements which had
been stored from the starting index are shifted to the end of the range 1o be inserted.

Input is effected analogously to filling a list,

By pressing the [RETURN] key the input window is exited without a modification being effected. The
menu cursor then marks FUNCTION.

The list entry, in the example for MEMORY, with index [AT +n] is calculated as follows from the
information AT, RANGE, starting vaiue (MEMORY) and WITH INCREMENT:

MEMORY[AT+n] = starting value (MEMORY) + n - Increment | (0<n < RANGE-1)

Seilection: FUNCTION INSERT

100. 000 000 0 ==

A FREQUENCY SELECT LIST...
. LEVEL FUNCTION

ANALOG MOD |, ~THDEX - FREE 2041 - LEN 2055 MEMORY

VECTOR MOD |- 0001 WITH ITNCREMENT

DIGITAL MOD 0002 DWELL

CIGITAL STD 0063 WITH INCREMENT

L¥ OUTPUT 0004
0005
0006
o0G7
EorTiTTES 0008 EXECUTE )

Fig. 2-12  Edit function INSERT: Input window

INSERT AT Input of the starting index and the number of the elements {o be inserted.
AT Starting index before which the insert operation is to be effective.
RANGE  Number of the elements to be inserted

MEMORY input of the starting value for MEMORY.
DWELL input of the starting value for DWELL.

WITH INCREMENT Input of the increment between two successive values for MEMORY or
DWELL. If 0 is indicated as increment, constant values are achieved i be
inserted RANGE times.

Note: In the case of some types of lists, e.g. digital modulation data, indicating
an increment Is eliminated since there are binary data. In these cases
alf lines WITH INCREMENT are eliminated.

EXECUTE ™ Starts the inserting sequence. After the function has been executed, the input

window is automatically exited. The menu cursor marks FUNCTION. The EDIT
page shows the beginning of the range that has moved forward.
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Block function DELETE

Function DELETE deletes the elemenis of the range indicated. This does not leave a gap in the list but
the remaining elements move forward. If the given range exceeds the end of the list, deletion until the
end of the list is effected.

Input is analog to filling a list.

By pressing the [RETURN] key, the input window is exited without a modification being carried out. The
menu cursor then marks FUNCTION.

Selection: Function DELETE

100. 000 000 O »=-

A PREQUENCY SELECT LIST... 10 RANGE 2
EVEL FUNCTION
\NALOG MOD o “TICEX - FREE 2041 - LEN 2055 BEXECUTE ¥
ECTOR MOD 0001
IGITAL MOD 0002
IGITAL STD 000z

0004

0005

Q006

0607

4008

Fig. 2-13  Edit function DELETE: input window

DELETE AT Input of the block of the list to be deleted
AT Lower fimit (INDEX)
BANGE  Number of elements to be deleted.

EXECUTE» Starts the deletion. After the function has been executed, the input window is
automatically exited. The menu cursor marks FUNCTION, The EDIT page
shows the beginning of the range that has moved forward.

2.2.4.4  Pattern Setting to Operate the List Editor

The user can become familiar with the operation of the lisi editor by means of the following pattern
setting in the MEM SEQ menu. List MSEQ2 shall be changed using the single-value function
EDIT/VIEW:

s Memory location number of the first element 20
e Dwell time of the first element 155

« Memory location number of the second element 7.

When the setting has been terminated, return to the OPERATION page of the MEM SEQ menu.
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At the beginning of the operation sequence, menu MEM SEQ is called. List MSEQZ is active. The menu
cursor marks a parameter of the setting menu on the OPERATION page (c.f. Fig. 2-14).

_100. 800 000 0 -

LEVEL
ANALOG MOD RESET SEQUENCE p
ECTOR MOD
DIGITAL MOD CURRENT INDEX
DIGITAL SID
FOOUTPUT
SWEEP SELECT LIST...
- LIST DELETE LIST...

UTILITIES

Fig. 2-14  Starting point of the pattern setting

rreouENCY [N OFF | AUTC SINGLE STEP ENT-SINGLE EXT-STEE

MEM 55;7@7' 4 FUNCTION FILL INSERT ©DELETE EDIT/VIEW

CURRENT: MSEQZ

Operating steps

Explanations

MENU / VARIATION MENU / VARIATION

,\_\

FUNCTION... sewer,

Select the FUNCTION menu item.

MENU / VARIATION MENU / VARIATION

SELECT.

EDIT VIEW.

Select single-value function
EDIT/VIEW,

The EDIT page of the MEM SEQ
menu is called. The menu cursor

marks the index of the first element
of list SEQ2.

ISELECT |
. ;

Set the menu cursor to the memory
location number value of the first
element (c.f. Fig. 2-15,A).
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Operating steps Explanations
DATA INPUT Enter MEMORY 20.
DO (ot The menu cursor automatically wraps
2 0 enTeR to the DWELL value of the first

element (Fig. 2-15,B).

DATA INPUT Enter DWELL 15 s.

: . 5 S The menu cursor automatically wraps
B ENTER to the MEMORY value of the second
e element.

DATA INPUT Enter MEMORY 7.

— The menu cursor automatically wraps
T IENTER to the DWELL value of the second
element.

aETUEN | Reset the menu cursor to the index.

{ Reset the menu cursor to the

RETURN? FUNCTION menu item of the EDIT

R page of menu MEM SEQ (c.f. Fig. 2-
15,C).

‘RETURNl Reset the menu cursor to the

‘ FUNCTION menu item of the
— OPERATION page of menu MEM
SEQ.

Note: With the return to the OPERATION page the operation of the list editor is finished.In the list
mode (menu LIST), function LEARN W must be activated subsequently to ensure that the
settings are transferred to the hardware.

1084.8004.03 2.41 E-6



List Editor

SMIQ

100. 000 000 0 -

LEVEL

- 30.0 b

FREQUENCY
LEVEL
ANALOG MOD
FECTOR MOD
DIGITAL MOD
IGITAL STD
LF QUTPUT

UTILITIES

SELECT LIST...

FUNCTION FILL
a “INDEX - FREE 0246 - LEN (010
#0001

gocz
5003
0004
0005
0006
G007
0008

CURRENT:
DELETE

INSERT
MEMORY
Gz
01
23
09
10
ce
1%

MSEDZ

50
1.000
60

60
.00

L Gea
L. 000
1.C600

EDIT/VIEW
DWEILL

100. 000 000 0 »-

FREQUENCY
LEVEL
AMALOG MOD
VECTOR MCD
DIGITAL MOD

IGITAL 37D
LEF QUTPUT
SWEEF

SELECT LIST...

FUNCTION FILL
4 “TNDEX - FREE 0246 - LEN GOLO
= 0001

aoc2
8003
5004
0005
4006
aoo7
0008

INSERT

CURRENT :
DELETE

MEMORY
20
0z
01
23
09
10
08
13

MSEQZ

1.000
80

60
.0oo
1.000
. 000
. 000

EDIT/VIEW
DWELL

s
ms

=4
m oW

0

100. 000 000 0 =

Fig. 2-15,atoc

1084.8004.03

LY

FREQUENCY
LEVEZL

' VECTOR MOD
: DIGTTAL

MOD
DIGITAL STD
QUTPUT

SELECT LIST. ..
Pii
a ~INDE¥ - FREE 0246 -~ LEN Q010
0gol
Q002
ocis
Qoo4
004s5
0406
as07
0008

Paitern setting - Edition of a list

2.42

TNSERT

CURRENT :
ELETE

MEMORY
20
07
0l
23
o
10
g
11

MSEQ2

PWELL
15.00
1.00¢0

60

60 1

.0Go
L0008
L0060
1,006

EDIT/VIEW

W oW oWl
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2.2.5 Save/Recall - Storing/Calling of Instrument Settings

50 complete instrument settings can be stored in memory locations 1 to 50.

Operating steps Expianations

DATAINPUT Store current instrument setting in
b : memory location 12.
 savE | 12 ’ xt
G 1 [ENTER

DATA INPUT Call instrument setting of memory
,,,,,,,, EWWW i_ — g Iocaﬁon 12.
RCL Lo ‘ 2 ‘ | x

L [ENTER

The digital display during a save or recall entry is faded in a window.

Memaory location O has a special function. Here the instrument setting which was current prior to the last
memaory recall and prior o a preset setting is automatically stored. This permiis the resetting of
instrument settings which have inadvertently been deleted using Recall C.

If an instrument setfing is stored in which a sweep was switched on, the sweep is started using the
recall,

The parametier EXCLUDE FROM RCL in the FREQUENCY and LEVEL-LEVEL menus determines
whether the saved RF frequency and RF level are loaded when an instrument selfing is loaded, or
whether the current settings are maintained.

Store IEC-bus command:  "SAV 12"

Call IEC-bus command: "*RCL 12"

Notes:

]

The contents of lists, as they are used for the Memory Sequence (MSEQ) or for user
correction (UCOR), is not saved in the SAVE memory. It is stored under the respective list
name and can be called.

- The frame configurations (digital standards PHS, NADC, PDC, GSM) and the channel
configurations (digital standard COMA) are not stored in the SAVE memory either. These
settings can be stored and loaded via menu items SAVE/RCL FRAME and SAVE/RCL
MAPPING in the corresponding DIGITAL STD menus.

- If instrument settings are called which go back to list data such as level selfing using
UCOR, the current list contents is used. If this has been altered, it is not identical to the list
contents at the point of storing any more.

- Mode! SMIQO3A and units that are equipped with option Fast CPU for SMIQ, SM-B50,
comprise the "Fast Restore" mode for very fast loading of stored device setlings. This
mwode can be called up only during remote control (see section 3, "Fast Hestore Mode".)
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SMIQ

2.3 Menu Summary
 FREQUENCY
LEVEL e e L EVEL
ALC
- UCOR
- EMF
ANALOG MOD AM
T . BBAM
- M ( option SM-B5)
. — PM { option SM-B5S)
VECTOR MOD

DHIGITAL MOD

DIGITAL STD

FADING 3IM

LF QUTPUT

SWEEP

LIST

MEM SEQ

{options SMIQE10, SMIQB11 and SMIQB12)

(options SMIQB10, SMIQB 11, SMIQB12 and digital standards)

{options SMIQB14 and SMIQB15)

— FREQ

UTILITIES

HELP ?

1084.8004.03

% LEVEL
- LFGEN
SYSTEM ————— GPIB

— HREF OSC -~ RS282

— PHASE - SECURITY

-~ PROTECT LANGUAGE

. DIAG CONFIG  — VECTOR MOD

............ TEST ~ TPOINT — LEV PRESET

““““““ MOD KEY PARAM — REFOSC

......... AUX ;/O T LEVEL

— BEEPER ~ ALC TABLE
- LEV ATT
- FADING SIM

2.44
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2.4 RF Frequency

The frequency of the RF output signal can be set directly using the [FREQ] key (cf. Section 2.2.2.5) or
by accessing menu FREQUENCY.

In the header field of the dispiay, the frequency of the RF ouiput signal is indicated under FREQ.

in the case of frequency settings opened by means of the [FREQ] key, the value entered directly is the
frequency of the RF output signal.

The input value of frequency settings effected in the FREQUENCY menu considers the offset in
calculation (cf. next Section). This offers the possibiiity of entering the desired output frequency of
possibly series-connected instruments such as mixers in the menu.

Note: Further setfings:  Frequency sweep Menu SWEEP
LF frequency Menu ANALOG MOD
Menu LF-QUTPUT

int./ext. reference frequency  Menu UTILITIES-REF OSC
Phase of the oulput signal Menu UTILITIES-PHASE

Menu selection: FREQUENCY

100. 000 000 Q -

B FREQUENCY 160, 000 900 0 MHz

OFFSET 0.0 d=
NALOG MOD
JECTOR MOD
IGITAL MOD = KNOB STEP USER 1. 000 000 0 MHZ
IGITAL 5TD ; KNOB STEP TDECIMAL USER
EXCLUDE FROM RCL TSN OFE |

ITILITIES

Fig. 2-18  Menu FREQUENCY (preset setting)

FREQUENCY fnput vaiue of the RF frequency considering the OFFSET input value. The
frequency of the RF output signal is determined by input values FREQUENCY
and OFFSET (cf. Section "Frequency Offset").

IEC/IEEE-bus command SOUR:FREQ L00EG

OFFSET Input value of the frequency offset, e.g., of a series-connected mixer (cf.
Section "Frequency Offset”).

IECAEEE-bus command SCQUR:FREQ:QFFS8 0

KNOB STEP USER input valtue of the step width for frequency variation using the rotary knob. The
RF frequency is varied in the step width entered if KNOB STEP is set to USER.

IEC/IEEE-bus command SOUR:FREQ: STEP 1MHz
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KNOB STEP DECIMAL: Variation siep width corresponding to the position of the digit
CUrsor.
USER: “User Defined”, variation step width as entered under KNOB
STEP USER..
EXCLUDE FROM RCL OFF The saved frequency is also loaded when instrument settings are

loaded with the [RECALL] key or with a memory seguence,
IEC/AEEE-bus command  SOUR:FREC:ROL INCL

ON The RF freguency is not loaded when instrument settings are
loaded, the current frequency is maintained.

{[EC/IEEE-bus command SOUR:FREQ:RCL EXCL

2.4.1 Frequency Offset

The SMIQ offers the possibility of entering an offset (OFFSET) of possibly series-connected instruments
in the FREQUENCY menu. The indication/input value under FREQUENCY considers this input and
represents the frequency value of the RF signal at the output of these instruments (cf. Fig. 2-17).

Input values FREQUENCY and OFFSET have the following connection with the frequency of the RF
output signal:

FREQUENCY - OFFSET = RF output signal.

An ofiset input does not cause a variation of the RF output signal, but only a variation of indication value
FREQUENCY in the FREQUENCY menu.

The RF output frequency of the SMIQ is indicated in the header field of the display. It can be entered
directly, i.e. without considering the offset using the [FREQ] key.

The offset setting aiso remains effective with the frequency sweep.

Input value
OFFSET
| Lo
SMIQ \
‘ ? Input value FREQUENCY
RF output frequency {FF;’%EQUENCY ment)

{key [FREQY, header field)

Fig. 2-17  Example of a circuit with frequency offset
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2.5 RF Level

The RF output level can be set directly using the [LEVEL)] key (cf. Section 2.2.2.5) or by accessing the
LEVEL menu.

in the header field of the display, the set RF output level is indicated under LEVEL. A two-line level
display appears for digital moduiation or digital standard. The upper line indicates the average power
(LEVEL), the lower line the peak envelope power (PEP) of the modulated RF output signat.

The input value of level settings opened using the [LEVEL] key directly corresponds to the RF output
level.

The input vaiue of the level settings effected in the LEVEL-LEVEL menu mathematically considers the
offset of an attenuation/amplification element which is possibly series-connected (cf. Section 2.5.1). This
offers the possibility of entering the desired level at the output of series-connected instruments, the
SMIQ then alters the RF ouipui level correspondingly. The offset can also be entered in the
LEVEL-LEVEL menu.

dBm, dBuV, mV and pV can be used as level units. The 4 unit keys are directly labeled with these units.
In order to change 1o another level unit, sirnply press the desired unit key,

Notes: - The message ERROR is displayed in the status line if the level set in the overrange is
not reached.

- For digital moduiation or digital standard, a WARNING message appears in the status
line if the set LEVEL or the displayed PEF are overranged. if the set level cannot be
generated as an overrange value, ERROR wili be displayed.

Further settings: Level sweep menu SWEEFP

Menu selection: LEVEL - LEVEL

FREQUENCY | |LEVEL W 7MDLTTUDE 30.0 dBm
£ || ALC OFFSET .0 dBm
NALOG MOD UCOR LIMIT dBm

ECTOR MOD EMF ATTENUATOR MODE wAJTOJ FIXED
IGITAL MGD ATTEN FIXED RANGE ~50 dBm TO  -30 dBm
IGITAL 5TD KNOB STEP USER 1.0 de

KNOE STEP DECIMAL| USER
POWER RESOLUTION To0.1 l0.¢61fa=
FOWER-ON STATE [PREVIOUS SETTING|
EXCLUDE FROM ERCL S on oFF|

L UTILITIES

Fig. 2-18  Menu LEVEL (preset setting) POWER RESOLUTION is set to 0.01 dB

AMPLITUDE Input value of the RF ievel considering the OFFSET input value. The level of
the RF output signal is determined by input values AMPLITUDE and OFFSET
{cf. Section 2.5.2, Level Offset}.

IEC/AEEE-bus command SOUR:POW 30
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OFFSET

LIMIT

ATTENUATOR MODE

ATTEN FIXED BANGE

KNOB STEP USER

KNOB STEP

POWER RESOLUTION

POWER-ON STATE

1084.8004.03

Input value of the level offset of the RF output level compared to the input
vaiue of the RF level indicated in the LEVEL menu. Input in dB (cf. Section
2.5.1, Level Offset),

IEC/IEEE-bus command SOUR:POW:OFFS 0

Input value of level limitation. This value indicates the upper limit of the levet at
the RF output connectar. If a level above this limit is attempted to be set, a
warning is displayed in the status line.

IEC/IEEE-bus command SOUR:POW:LIM 16 dBm

AUTO Normal operation. The attenuator switching mechanically switches
in steps of 5 dB, the switching points being fixed.

IEC/IEEE-bus command  :QUTF:AMOD AUTC

FIXED Level seftings are made in a range of somewhat over 20 dB
without swiiching the attenuator {see section 2.5.2, "Non-
interrupting Level Setting™. The range of varation is fixed
automatically upon selection of this operating mode. The range is
indicated in the ATTEN FIXED RANGE menu. With level settings
out of the indicated range. a warning is displayed.

IEC/IEEE-bus command  :QUTP:AMOD FIX

ELECTRONIC
l.evel settings are made in a range of somewhat over 30 dB
without switching the attenuator (see section 2.5.2, "Non-
inferrupting Leve!l Setting™). The range of variation is fixed
automatically upon selection of this operating mode. The range is
indicated in the ATTEN FIXED RANGE menu. With level settings
out of the indicated range, a warning is displaysd.
This function is only available if the IQMOD module of version
VAR 4 or higher is installed (indication in UTILITIES - DIAG -
CONFIG menu, IQMOD Var 4 required).

IEC/IEEE-bus command :QUTE : AMOD ELEC

Indication of the level range in which the level is set without interruption in the
"ATTENUATOR MODE FIXED" operating mode.

Input value of the step width for level variation using the rotary knob. The RF
level is varied in the step width entered if KNOB STEP is set to USER.

IEC/IEEE-bus command SOUR:POW: STEP 1

DECIMAL Variation step width according to the position of the digit cursor.

USER User Defined, variation step width as entered under KNOB STEP
USER.

Selection of resolution of LEVEL display. For level range -99.9 dBm f0 +16
dBm the resolution for the level display can be setto 0.1 dB or 0.01 dB.

Selection of the state the RF output is to assume after power-on of the unit

RF OFF Output is switched off
PREVIOUS SETTING Same state as before switch-off
IEC/IEEE-bus command COUTP:PON ON
2.48 E-6
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EXCLUDE FROM RCL OFF The saved RF level is also loaded when instrument settings are
loaded with the [RECALL)] key or with a memory sequence.

IEC/IEEE-bus command SOUR:POW:RCL INCL

ON The RF level is not loaded when instrument settings are loaded,
the current level is maintained.

IEC/IEEE-bus command SOUR:POW:RCL EXCL

2.5.1 Level Offset

The SMIQ offers the possibility of entering the offset (OFFSET) of a possibly series-connected
attenuator/amplification element in the LEVEL-LEVEL menu. The indication/input value under
AMPLITUDE considers this input (see below) and represents the level value of the signal at the output
of the series-connected instrument (cf. Fig. 2-19).
Input values LEVEL and OFFSET in the LEVEL menu have the following connection with the RF output
level:

AMPLITUDE - OFFSET = output level

An offset input does not effect an alteration of the RF output level, but only an alteration of the LEVEL
indication value in the LEVEL menu. The offset is to be entered in dB.

The RF output level of the SMIQ is indicated in the header field of the display. 1t can be entered directly,
i.e. without considering an offset, using the [LEVEL] key.

The offset setting also remains effective in the ATTENUATOR MODE FIXED operating mode and with
level sweep,

tnput value
pea——" OFFSET
{LEVEL menu)
SMIG ,
S I T Attenuation/ i
s ) - Amplification -
. b Input value AMPLITUDE
RF output signal
(key [LEV], header fieid) (LEVEL) menu)

Fig. 2-19  Example of a circuit with level offset

2.5.2 Interrupt-free Level Setting

in the ATTENUATOR MODE FIXED and ATTENUATOR MODE ELECTRONIC operating modes, level
settings are carried out without interruption. The attenuator is switched electronically rather than
rmechanically,

The MODE FIXED variation range is somewhat over 20 dB, the variation range of MODE ELECTRONIC
over 90 dB. in case of over- or underranging of the normal variation range, level errors strongly increase
and an under/overrange warning is disptayed. At high attenuaticn values the spectral purity of the output
signal is degraded.

The ATTENUATOR MODE ELECTRONIC mode is only possible with level control switched off. The
ALC OFF mode is automatically set to TABLE.

Note: To ensure highest level accuracy in ATTENUATOR MODE ELECTHONIC mode, the self
calibration routines ALC TABLE and LEV ATT should be called up in the UTILITIES -
CALIB menu after temperature variations of more than 5 degrees.
The MODE ELECTRONIC cannot be used either simultaneously with the SLOT
ATTENUATION function of the digital standards. This applies to all TDMA standards. The
MODE ELECTRONIC cannot be used either simultaneously with the DIGITAL MOD -
POWER RAMP CONTROL - ATTENUATION function.
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2.5.3 Switching On/Off internal Level Control

The LEVEL - ALC menu allows the level control to be switched on and off for special applications. In the
normal operating mode for CW, AM and FM(PM), level control is switched on so that an optimum level
accuracy is obtained. For vector modulation or digital modulation, level control must normally be off. In
this case the SAMPLE&HOLD or the TABLE mode can be selected insiead.

In the SAMPLE&HOLD mode the level is recalibrated after each level or frequency setling. To do this,
CW is selected for a short period of time, level control is switched on and the level control held at the
value attained. If this calibration procedure is not desired, the TABLE mode {level control voitage taken
from a table) can be selected. In this mode the correction values required after a frequency or level
change are obtained from a table. With the LEARN TABLE » function called up, a new table can be
prepared without any additional measuring instruments being required.

The preset level control is AUTO. Level control in this mode is automatically adapted to the operating
conditions. For special applications, level control can be held in the OFF or ON state. Level control OFF
is useful for improving the intermodulation suppression in multi-signal measurements in the CW mode.
The ON setting is recommended if vector modulation or digital modulation with a constant envelope
curve is required.

Menu selection:  LEVEL - ALC

4 FREQUENCY B STATE .. OFF RUTO; ON
LEVEL i ALC OFF MODE PSAMFLESHOLD| TABLE
ANALOG MOD SEARCH ONCE B

VECTOR MOD LEARN TABLE p
DIGITAL MOD
DIGITAL 5TD
LE QUTPUT
SWEEP

LI3T

MEM SEQ
UTILITIES

Fig. 2-20  Menu LEVEL - ALC (preset setting)

STATE OFF  Internal level control is deactivated. In this state no AM is possible .
IEC/IEEE-bus command SOUR:FOW:ALC OFF

AUTO Normal state. The internal level control is automatically adjusted to the
operating conditions.

IEC/HEEE-bus command SOUR:POW:ALC AUTO

ON Internal level control is permanently switched on.
{ECAEEE-Dus command SOUR:POW:ALC ON
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ALC OFF MODE SAMPLE&HOLD Level recalibration in the ALC OFF mode after the level or
frequency has been set.
IEC/AEEE-bus command SOUR:POW:ALC: SEAR ON
TABLE in the ALC OFF maode correction values are taken from a
table.
IEC/IEEE-bus command SOUR:POW:ALC : SEAR OFF
SEARCH ONCE » Manual short-time switching on of the level control for level calibrafion in the

ALC OFF and SAMPLE&HOLD operating mode.
IEC/IEEE-bus command SOUR:POW:ALC: SEAR ONCE

LEARN TABLE » Correction values for the ALC OFF MODE-TABLE function are regenerated
{level cantrol voltage obtained from a table).

IEC/AEEE-bus command SOUR: POW: ALC: TABL?

2.5.4 User Correction (UCOR)

Function "User Correction™ can be used to create and activate lists in which arbitrary BF frequencies are
assigned lavel correction values.

Up o 10 lists with a total of 160 correction vélues can be compiled. For frequencies which are not
included in the list the level correction is determined by means of interpalation of the nearest correction
values.

When user correction is switched on, the LEVEL indication is completed by the indication UCOR (User
Correction) in the header field of the display. The RF output level is the sum of both values.

LEVEL + UCOR = output level

If the offset setting is used at the same time, the LEVEL indication value is the difference of the input
values AMPLITUDE and OFFSET of the menu LEVEL.

AMPLITUDE - OFFSET = LEVEL
The user correction is effective in all operating modes if switched on.

Menu selection LEVEL - UCOR

100. 000 000 0 »- v

UCOR

FREQUENCY
B
ANALOG MOD T
VECTOR MGD
DIGITAL MOD
DIGITAL STD
LF OUTEUT
SWEEF

SELECT LIST... CURRENT: UCOR1
DELETE LIST...
FUNCTION i INSERYT DELETE EDIT/VIEW

Fig. 2-21  Menu LEVEL - UCOR - OPERATION side
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STATE Switching on/off user correction.
IEC/IEEE-bus command SOUR: CORR ON

SELECT LIST... Selection of a list or generation of a new list{ci. Section 2.2.4, List Editor)
|[EC/IEEE-bus command SOUR:CORR:CSET "“UCCRL™

DELETE LIST... Deletion of a list {cf. Section 2.2.4, List Editor)
IEC/IEEE-bUs command SOUR:CORR:CSET:DEL "UCORZ™

FUNCTION Selection of the editing mode to process the selected list
IEC-bus commands SOUR:CORR:CSET:DATAIFREQ 100 MHz, 102 MHz, ...
SOUR:CORR:CSET:DATA:POW 1dB, 0.8dE, ...

100. 000 000 0 =

" FREQUENCY LEVEL SELECT LIST.. CURRENT: UCOR1L
TEVEL S aLc FUNCTION FILL INSERT DELETE EDIT/VIEW
WRLOG MOD INDEX -~ FREE 70 - LEN 10 FREQUENCY - UCOR]
VECTOR MGD EMF 008 5.600 000 O MHz 1.9
DIGITAL MOD Q06 LG00 000 0 MHzZ
DIGITAL STD 007 .000 000 0 MHz
LF QUTPUT 008 L0000 600 0 MHz
SWEEP Q09 L0000 000 0 MH=z
LIST CLo 112.000 000 O MEz
MEM SEQ 011 000 000 0 MHz
UTILITIES 0Lz L0006 000 O MHz

S e T

=D W e Ut D

o]

Fig.2-22  Menu UCOR - LEVEL-EDIT side
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2.5.5 EMF

The signal level can aiso be set and indicated as the voitage of EMF (open-circuit voltage).
EMF is displayed in the header field of the display after the unit of the level indication.

Menu selection; LEVEL - EMF

100. 000 000 0 =

;
| awc
: NAEC@”M@%“? UCOR
 VECTOR MOD
. DIGITAL MOD
DIGITAL STD
LF QUTPUT
| SWEET
IST
 MEM SEQ
; UTILITIES

Fig. 2-23  Menu LEVEL-EMF

STATE ON Voltage value of the level is the voliage of EMF.
OFF Voliage value of the level is voltage at 50 Q {preset setting).

2.5.6 [RF ON / OFF]-Key

The RF output signal is switched on and off again using the [RF ON / OFF] key. This does not influence
the current menu. When the output signal is switched off, the message "RF OFF" is displayed in the
LEVEL indication of the header fieid. If RF OFF is displayed, the 50-Q source resistance is maintained.

IECAEEE-bus command CCQUTP OFF

2.5.7 Reset Overload Protection

The SMIQ is protected against overload by an external signal which is fed into the RF output. If an
external signal is too high, the overload protection responds. This state is indicated by means of the
message "RF OFF" in the LEVEL indication in the header field and the message "OVERLOAD" in the
status line.

» Reset the overload protection by pressing the {RF ON / OFF] key.
IECAEEE-bus command (OUTP : PROT: CLE
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2.6 Modulation

The SMIQ offers the following modulations and digital standards:

» Amplitude modulation {AM)

o Broadband AM (BB-AM)

¢ Freguency modulation (FM; with aption SM-B5 oniy )

s Phase modulatien (PM; with option SM-B5 only )

« Pulse modulation (PULSE)

¢ Vector modulation (VECTOR MOD)

+ Digital modulation (DIGITAL MOD; option SMIQB10)

« Digital standards (DIGITAL STD - PHS; IS95/CDMA - option SMIGB32; NADC; PDC; GSM; DECT;
options SMIQB10 and SMIQB11)

For AM, FM, PM and digital modulation internal or external modulation sources can be used. For BB-
AM, pulse and vector modulation only external modulation scurces can be used.

2.6.1 Modulation Sources

Internal Modulation Sources

The internal modulation generator LF GEN is available for AM, FM and PM. The generator supplies
sinusoidal signals in the frequency range from 0.1 Hz to 1 MHz. For a more detailed description, cf.
Section "LF Generator”.

The internal modulation coder {option SMIQB10) supplies PRES signals, clock signals or modulation
data for the digital modulations. The data generator (option SMIQB11)} supplies modulation data and
control signals. For a more detailed description, ¢f. Section "Digital Modulations”,

External Modulation Sources

The appropriate input sockets to the different modulations in the case of external supply can be taken
from table 2-1.

Table 2-1  Input sockets for the different types of modulation

Input

Modulation | EXT1 | EXT2 | PULS | Q DATA | PAR DATA | BITCLOCK | SYMBOL | POW RAMP
(AUX)} CLOCK

AM X
BB-AM X
FM1
Famz
PM1
PM2
PULSE X
VECTOR MCD X X X
DIGITAL MCD X X X X X

fa R R -
LSRR -
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The external modulation signal for AM, FM and PM at inputs EXT1 and EXT2 must show a voltage of V,
=1V (V4 = 06.707 V) in order to maintain the modulation depth or deviation indicated. A moritoring
circuit checks the input voitage in the frequency range 10 Hz to 100 kHz. Deviations of more than 23 %
are signaled in the status ine by means of the following messages (cf. table 2-2). The inputs EXT1 and
EXTZ can be AC- or DC-coupled. Monitoring is only active if the inputs are AC-coupled.

Table 2-2  Status messages in the case of a deviation from the rated value at the external modulation
inputs EXT1 and EXT2

Message Deviation

EXT1-HIGH Voitage at EXT1 too high

EXTY-LOW Voitage at EXT? too low

EXT2-HIGH Voitage at EXT2 too high

EXT2-LOW Veitage at EXT2 too jow

EXT-HIHI Veliage at EXT1 and EXT2 too high
EXT-LO/LO Voltage at EXT1 and EXT2 foo low
EXT-HILO Voltage at EXT1 too high and EXTZ2 too low
EXT-1.O/HE Voltage at EXT1 too low and EXT2 too high

250, 000 000 0

» FREQUENCY | [AM T AM DEPTH
LEVEL e "~ | AM SOURCE INT | OFF | INT
ore (R
ECTOR MOD AM EXT COUPLING
IGITAL MOD
IGITAL STI LFGEN FREQ 1.000 0 kiz
F OUTPUT

Fig. 2-24  Example; Status message "EXT1-LOW" in case of voitage at EXT1 oo low.

/Q-inputs

The nominai voltage at the 1/Q-inputs for external vector modulation is Us = 0.5 V. Input resistance is 50
. For a more detailed description, cf. Section "Vector Modulation®.

For external broadband AM the l-input is used. Input sensitivity is 0,25V for 100% AM.
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2.6.2 Simultaneous Modulation

Cornbination of AM and FM as well as AM and vector modulation is possible. Instead of FM, phase
modulation (PM) can be switched on as weil.

Two-tone AM is possible by simultanecusly switching on the external and internal source.

Two-tone FM or two-tone PM is possible by simultaneously switching on FM1 and FM2 or PM1 and
PM2. For FM1 and FM2 (PM1 and PM2) separate deviations can be set and separate sources swiiched
on.

Note: With wo-tone moduiation please vbserve that the set deviation or modulation depth is valid for
one signal and the sum deviation or sum modulation depth is delermined by adding both
signals. This results in overmodulation if the maximal value for deviation or modulation depth is
exceeded.

263  [MOD ON/OFF] Key

The modulations can directly be switched on/off using the key or by accessing the modulation menus.
When switching on using the [MOD ON/OFF] key, the modulation sources which are set in the
modulation menus are used.

The [MOD ON/OFF! key can either be effective for all modulations or for a selected modulation. The
selection for which modulation the [MOD ON/OFF] key is effective is made in the UTILITIES-MOD KEY
menu {cf. Section " Assigning Modulation to [MOD ON/OFF] Key").

When selecting a certain type of modulation, each pressing the [MOD ON/OFF] key switches on or off
the modulation selected.

In the case of selection "all modulations”, the [MOD ON/OFF] key has the following effect:

= Alleast one modulation is active:
Pressing the [MOD ON/OFF] key switches off all active modulations. Which modulations were active
is stored.

s No modulation is active:
Pressing the [MOD ON/OFF] key switches on the modulations which were last switched off using the
[MOD ON/OFF] key.
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2.7 Analog Modulations

2.71 LF-Generator

The SMIQ is equipped with a LF- generator as internal modulation source as a standard. The generator
supplies sinusoidal signals in the freguency range from 0.1 Hz to kHz.

The frequency settings of the internal modulation signais can be made in one of the modulation menus
(AM, FM, PM} as well as in the LF-output menu. Figure 2-25 shows the setting parameters using the the
AM menu as an exampie.

FREQUENCY | [AM | AM DEPTH
EVEL i N AM SOURCE INT
- ANALOG MOD | AM SOURCE EXT

ECTOR MOD AM EXT COUPLING
IGITAL MOD
IGITAL STD LEGEN FREQ 1,000 0@gSsH

§ SEQ
UTILITIES

Fig. 2-25  Example: Settings of the LF generator in the AM menu
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2.7.2 Amplitude Modulation
Menu ANALOG MOD-AM ofiers access to settings for amplitude modulation,

Notes: - Inthe level range from 7 1o 13 dBm, the specified AM dala are only guaranteed for a linear-
ly decreasing modulation depth with a rising level. When a modulation depth is set that is
too high, "WARNING" is displayed in the status fine or the message "WARN -221 Settings
conflict; modufation forces peak fevel info overrange” is displayed after pressing the
ERROR key.

- For AM, selting LEVEL-ALC-STATE ON or AUTO is recommended.

Menu selection: ANALOG MOD - AM

100. 000 000 0 -

FREQUENCY AM DEPTH

LEVEL 7| AM SOURCE INT
ENALOG MOD | AM SCURCE EXT
VECTOR MOD o BM EXT COUPLING
DIGITAL MOD
DIGITAL STD LFGEN FREQ 1.000 0 kBz
LF OUTPUT
SWEEP
LIST

UTILITIES

Fig. 2-26  Menu ANALOG MOD-AM (preset setting)

AM DEPTH input value of the modulation depth..
IEC/IEEE-bus command.  SOUR:AM 30PCT

AM SOURCE INT Selection of the internal source.
IEC/IEEE-bus command SQUR:AM: SOUR INTL; STAT ON

AM SOURCE EXT Selection of the external source.
IEC/IEEE-bus command SOUR:AM: SQUR EXT; STAT ON

AM EXT COUPLING  Selection of the kind of coupling AC or DC with external supply (input EXT1).
IEC/IEEE-bus command SOUR:AM:EXT: COUP AC

LFGEN FREQ Input value of the frequency of the LF generator,
IEC/IEEE-bus command SOUR:AM: INT:FREQ 1kHz
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2.7.3 Broadband AM (BB-AM)

In the BB-AM mode the /Q modulator is used for amplitude modulation. Level control should be set to
AUTO or ON {(see section, Switching On/Off Internai Level Control).

The modulation input (BB-AM) is identical with the | input of the /Q modulator. The input impedance is
50 Q. A signal of -0.25 V bis +0.25 V corresponds to an amplitude moduiation of -100% to +100%.
Setting the modulation depth with BB-AM is not possibie.

Noies: - Broadband AM is specified up to +7 dBm. When a higher level is set WARNING is
displayed in the status line.
- Broadband AM cannot be selected together with normal AM or vector modulation.
These modulation deactivate one another

Menu selection:  ANALOG MOD - BB-AM

100.000 0000 -

AM
LEVEL .| BE-RN
ANALOG MOD | FM  INPUT SENSITIVITY 0.25V/100%
VECTOR MOD PM

DIGITAL MOD, FULSE
DIGITAL STD
LF OUTPUT

SE

UTILITIES

Fig2-27 Menu ANALOG MOD - BB-AM (preset setting)

STATE Switches BB-AM on and off.
IEC/IEEE-bus command SOUR:BM:BBAN ON

INPUT SENSITIVITY  Display of the input sensitivity. The value cannot be changed.
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274 Frequency Modulation
Menu ANALOG MOD-FM offers access to settings for frequency modulation.
Note: The FM and PM modulations cannot be set simultaneously and deactivate one another:

Menu selection ANALOG MOD-FM

100. 000 000 0 -

PREQUENRCY \ ¥M1 DEVIATION 100
¢ LEVEL FMI SOURCE ! B EXTL EXT2

ANATOG MOD |, | |1 LFGEN FREQ
VECTOR MOD

DIGITAL MOD DEVIATION

DIGITAL STD SOURCE

LF OUTPROT

SWEEP EXTI COUPLING
ST EXTZ COUPLING

MEM SEQ

UTILITIES : PREEMPHASTIS

Fig. 2-28  Menu ANALOG MOD-FM (preset setting), fitted with option SM-B5, FM/PM-moduiator

FM1 DEVIATION Input value of the deviation for FM1.
IEC/IEEE-bus command SOUR:FM1 10kHz
FM1 SOURCE Switching on and off FM1 and selection of the modulation source.
IEC/IEEE-bus command SQUR:FM1:30UR INT; STAT ON
LLFGEN FREQ Input value of the frequency of the LF generator.
EC-bus short command SQUR:FM1:INT:FREQ 1kHz
FM2 DEVIATION Input value of the deviation for FM2.
EC-bus short command SOUR:FMZ2 10kHz
FM2 SOURCE Switching on and off FM2 and selection of the modulation source.

EC-bus short command SOUR:FM2 : STAT OFF

EXT1 COUPLING Selection of the type of coupling AC or DC for the externat input EXT1.
IEC/IEEE-bUs command SOUR:FM1:EXT1:COUP AC

EXT2 COUPLING Selection of the type of coupling AC or DC for the external input EXT2.,
IEC/IEEE-bus command SOUR; FML :EXTZ2 :COUP AC

PREEMPHASIS Selection of the preemphasis
IEC-bus short command SOUR:FM1:PRE S0us
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2.7.4.1 FM Deviation Limits

The maximal deviation depends on the RF freguency set (¢f. Fig. 2-29}. ht Is possible to enter a
deviation that is too high for a certain RF frequency or to vary the RF frequency to a range in which the
deviation can no longer be set. In this case the maximally possible deviation is set and an error
message is displayed.

In the RF range 450 MHz to 750 MHz and 1200 MHz o 1500 MHz a different synthesis range is
selected depending on the deviation set. I the deviation is smaller than 500 kHz or 1000 kHz , the
synthesizer is in the normal mode with optimal spectral purity. If the deviation set is larger the /G mode
is automatically selected.

maxirmal /Q mode normal mode
FM-deviation . . :
Hz1 - 000
1000
500
0,3 450 750 1200 1500 3300

RF frequency [MHz]
Fig. 2-29  Dependency of the FM maximai deviation on the RF frequency set

2.74.2 Preemphasis

Preemphasis resulis in a preemphasis of the modulation signal with time constants 50 ps or 75 ps. The
higher frequencies of the modulation signal are preemphasized.

When preemphasis is switched on, only 1/4 of the maximal deviation is permissibie. The highest

permissible modulation frequency is 15 kHz. Exceeding the permissible modulation freguency can lead
to overmodulation.
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2.7.5 Phase Modulation
Menu ANALOG MOD-PM offers access 1o setlings for phase modulation.
Note: The PM and FM modulations cannot be set simultaneously and deactivate one another.

Menu selection:  ANALOG MOD - PM

100. 000 000 0

" FREQUENCY A PM1 DEVIATION 1.00
PMl SCURCE [CFF, INT EXT1  EXT2
LFGEN FREQ - 1.000 ©
PM2 DEVIATION 1.00
PMZ SOURCE 'CFF| EXT1  EXTZ
EXT1 COUPLING (AT I DC
EXTZ COUPLING :

UTILITIES

Fig. 2-30  Menu ANALOG MOD - PM {preset setting}, fitted with option SM-B5, FM/PM-maodulator

PM1 DEVIATION Input value of the deviation for PM1.
IECNEEE-bus command ~ SOUR:PM1 1RAD

PM1 SOURCE Switching on and off PM1 and selection of the modulation source.
IEC/IEEE-bus command SOUR:PMI1 : SQUR: INT; STAT ON

LFGEN1 FREQ input value of the frequency of the LF generator.
IEC/IEEE-bus command SCUR:PM1:INT:FREQ 1kHz

PM2 DEVIATION Input value of the deviation for PM2.
IEC/\EEE-bus command SOUR:PM2Z 1RAD

PM2 SOURCE Switching on and off PM2 and selection of the modulation source.
IEC/IEEE-bus command SOUR:PM2: 5CUR INT, STAT ON

EXT1 COUPLING Selection of the type of coupling AC or DC with external supply for PM1 (input
EXT1).
IEC/IEEE-bus command SOUR: PMIEXTL:COUF AC

EXT2 COUPLING Selection of the type of coupling AC or DC with external supply for PM2 (input
EXT2).

IECAEEE-bus command SOUR:PM:EXT2 :COUP AC
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2.7.5.1 PM Deviation Limits

The maximal deviation depends on the RF frequency set (cf. Fig. 2-31). It is possible to enter a
deviation that is too high for a certain RF frequency or to vary the RF frequency to a range in which the
deviation can no longer be set. In this case the maximally possible deviation is set and an error
message displayed.

in the RF range 450 to 750 MHz and 1200 MHz to 1500 MHz a different synthesis range is selected
depending on the deviation set. If the deviation is smaller than 5 rad or 10 rad, the synthesizer is in the
normai mode with optimal spectral purity. If the deviation set is larger, the ¥¥Q mode is automatically
selected.

¥Q mode normal mode

maximal 20
PM-deviation
rad

tradi] 10

5

0.3 450 750 1200 1500 3300
RF-frequency [MHz]

Fig. 2-31  Dependency of the PM maximal deviation on the RF frequency set
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2.7.6 Pulse Modulation

The pulse modulater can be controlled by an external source at the PULSE input (AUX IN/QUT at the
rear of the instrument).

The polarity of the pulse modulation is selectable. With POLARITY = NORM, the RF level is on with
HIGH level at modulation input PULSE.

Menu MODULATION-PULSE offers access to settings for pulse modulation

Menu selection:  MODULATION - PULSE

100. 000 000 O =

SOURCE. _

POLARTTY

ECTOR MOD
IGITAL MOD| | P
IGITAL STD
F QUTPUT

Fig. 2-32  Menu MODULATION-PULSE (preset setting), fitted with option SM-B3, pulse moduiator,
and option SM-B4, pulse generator.

SOURCE Selection of the modulation source,
tEC/IEEE-bus command :PULM: SOUR INT; STAT ON
POLARITY Selection of the polarity of the modulation

NORM The RF signal is on during high level.
NV The RF signal is suppressed during high level.
IEC/IEEE-bus command :PULM: POL NORM
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2.8 Vector Modulation

In the vector modulation mode (I/Q moduation) external modulation signals can be applied to
modulation inputs | and Q for a complex modulation of the RF carrier.

g e———

€ Q-04V

4Q [z 2
.............. o, Amplitude =ML 40" 5 input value LEVEL
............ - 0,5V

Fig. 2-33  Example: vector moduiation

If the 1/Q modulator is driven by a constant sum vector modulation of /17 + Q? = 0.5V the actual RF
level corresponds to the displayed RF level. To avoid the I/Q modulator being overdriven, care should
be taken that the sum vector never exceeds 0.5 V when digital modulation modes with amplitude
modulation components such as QPSK are used. For full-scale input, the peak envelope power of the
modulated RF signal is thus equal to the indicated LEVEL. The average power is smaller. The
difference can be entered as an offset in the LEVEL menu.

Vector modulation settings are accessible in the VECTOR MOD menu.

Note: - Types of modulation VECTOR MOD and BB-AM cannot be set at the same time; they
switch each other off,

- A selectable internal calibration of the I/Q modulator aflows accurate and reproducible
measurements t¢ be made. The calibration routine should be called up with the
CALIBRATE W in the menu VECTOR MOD or UTILITIES-CALIB-VECTOR MOD after
temperature changes of more than 5° C.
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Select: VECTOR MOD menu

100. 000 000 0+

b FREQUENCY
LEVEL
ANALOG MOD
VECTOR MOD |
DIGITAL MOD
DIGITAL STD
LE OUTPUT

» UTILITIES

|

[6F% s
POWER RAMP CONTROL | OFF |EXT_ANRLOG
Giobal for VECTOR MOD + DIGITAL MOD + DIGITAL STD

IMPAIRMENT STATE [OFF lon
LEAKAGE %
IMBALAHCE
QUADRATURE OFFSET

10 swap

OFF |On

CALIBRATE P

Fig. 2-3¢  VECTOR MOD menu (preset setlings)
STATE Switches the vector modulation on and off.
IEC/AEEE-bus command SCUR:DM:IQ:STAT CN
POWER RAMP Switches the POW RAMP input for analog levet control on and off. Thus an
CONTROL external controi signal can be uised for carrier envelope modulation in parallel
to vector modulation..
(EC/IEEE-bus command SCGUR:DM: IQ:PRAM AEXT
IMPAIRMENT STATE Switches I/Q impairment on and off.
IEC/IEEE-bus command SCOUR:DM:IQ:IMP :STAT ON
LEAKAGE Value entered for residual carrier .
IEC/AEEE-bus command SOUR:DM: LEAK 10PCT
IMBALANCE Value entered for imbalanced modulation of | and Q vectors.
IEC/IEEE-bus command SOUR:DM: IQR ~53PCT
QUADRATURE Value entered for quadrature offset .
OFFSET IEC/IEEE-bus command  SOUR:DM:QUAD : ANGL 4DEG
1Q SWAP Selection between normal and inverted I/Q modulation. Interchanging the | and
Q signals inverts the modulation sidebands.
OFF Normat I/Q modulation.
ON f and Q signals interchanged.
IEC/IEEE-bus command SOUR:DM: IQSW: STAT ON
CALIBRATE » Triggers a calibration for the I/Q modulator
IEC/IEEE-bus command P CAL :VMOD?
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2.8.1

1/Q Impairment

For simulating an impairment of the vector modulation, a residual carrier (LEAKAGE), imbalanced 1 and
Q modulation (IMBALANCE) and a quadrature offset can be entered. The input values for LEAKAGE
and IMBALANCE are with reference to the voltage.

Table 2-3

Parameter setting ranges
Parameter Setting range Hesolution
LEAKAGE 0..50% 6.5%
IMBALANCE 12, 4+12% 01%
QUADRATURE OFFSET -10 .. +10° 0.1°

The following figure shows the effect of I/Q impairment.

LEAKAGE: +Q
Carrier Leakaéé =
IMBALANCE: 4Q
* -
v
- +
=
I
A Q
QUADRATURE OFFSET: N e
-y #
...... I8 1
Fig. 2-35  Effect of I/Q impairment
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2.9 Fading Simulation

By means of the option Fading Simulator SMIQB14, multipath fading signals with 6 independent
transrission paths ¢an be generated.

Important: The Fading Simulator can only be operated with the complex baseband signals
| and Q. Therefore, it is necessary to switch on either Vector Modulation or Digital
Modulation.

IQ modulator RF up/down converter

cosiwot

] T
ext = Baseband

fading
simulator

)
t

RF QUT

T — Q-

Qext Y - :% }

A } VY
I Q sinfoot)

Modutation AUX
coder
(SMIQB10)

Fig. 2-36  Fading simulator in the SMIQ

The input signails for the fading simulator can either be applied to the medulation inputs | and Q or will
be generated in the SMIQ by the optional Modulation Coder (SMIQB10}. The output signals of the fading
simulator will be passed to the 1Q Modulator and then be mixed to the RF.

SMIQ can also be equipped with two Fading Simulators (SMIQB14 and SMIQB15). The second fading
option provides another 6 fransmission paths.

If only one fading simulator is built in, output signals | and Q are available at the AUX connector.

If two fading simulators are built in, the sum signal of the two fading options with 12 fading paths are
available at the AUX connector.

Note: A selectable internal calibration of the fading simulator allows infernal compensation of DC

offset voltages. The calibration routine should be called up after temperature changes of
more than 5 degree in menu UTILITIES-CALIB-FSIM.
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2.9.1 Output Power with Fading

If one single path is switched on with PATH LOSS set to 0 dB, the fading simuiator has a 12 dB to 18 dB
inseriion loss on the 1Q signals applied. This insertion ioss will be corrected automatically in the SMIQ.
This means: If the fading simulator is switched on with only one path at 0 dB, the average power at the
RF output of the SMIQ is the same as with the fading swiiched off. If further paths will be switched on,
the output signals of all paths will be interferred. The average RF-output power will then be different
from the RF-ievel displayed.

The fotal average power at the RF output is however displayed under TOTAL POWER in the FADING
SIM menu.

Due to the insertion loss of the fading simulator the maximum availabie output power of the SMIQ is
reduced by up fo 18 dB.

2.9.2 Two-Channel Fading

A SMIQ with two fading options {(SMIQB14 and SMIQB15) as well as a second SMIQ without fading
options is required for two-channel fading. The cables in SMIQ have to be replugged as described in
chapter 1, section "Second Fading Simulator”. After this modification, the I/Q baseband signals of the
2nd channel {SMIQB15) are available at the AUX connector {rear of unit}. They can be connected to the
IQ inputs of the second SMIQ with the two connection cabies (Part No. 1085.4448.00) supplied with the
option SMIQB14. Vector modulation has to be switched on at the second SMIQ.

Note: Due fo the 18 dB insertion loss of the fading simulator the RF2 Jevel is 18 dB below the
displayed RF level (INSERTION LOSS SETTING MODE = NORKMAL). This can be corrected
by entering an offset in the LEVEL menu.

F ¥y

Fig. 2-37  Two-channel fading
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2.9.3 Correlation between Paths

Fading processes of different paths normally do not depend on statistical processes. However, it is
possible to set a correlation of paths 1 to 6 with paths 7 to 12 in pairs. To set the correlation, a
synchronous signal processing is required for the two fading options which involves the following
restrictions:

« The correlation is always reciprocal, ie if path 1 is correlated with path 7, path 7 is also correlated
with path 1 (CORR PATH).

« The following parameters of the two paths have to correspond:
~ Fading profile PROFILE
- Doppler parameter SPEED or DOPPLER FREQ
- Magnitude of correlation coefficient COEFF

* The foliowing eguation applies tc the phase of the correlation coefficient and thus to the phase shift
between the correlated paths:

Pz = 360° - @y

s The parameters for Log Normal fading have to correspond for correlated paths.

All parameter adaptations due 1o the limitations mentioned before are automatically performed by SMIQ.

Note: After setting all parameters, the two fading options have to be synchronized by RESET and
then by RUN.
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294

Fading Simulation Menu

Fading simulation settings are accessible in the FADING SIM menu.

Menu selection: FADING SIM

IGITAL MOD
IGITAL 371D

Fig. 2-38  Menu FADING SIM {two fading simulators installed)

CONFIGURATION

MODE

RESET P

1084.8004.03

A CON (108 _
o .
J RESETH

| STANDARD. ..
‘ SPEED UNLT
| SHOW PATHS
. SET DEFAULT b

: PROFILE
. DISCRETE COMP CFF CFF OFF

FIGURATION OFF

2
TATE ON N ON QFF OFF QOFF
RAYL RAYL RAYL ¥ PDOP PDOP

2

(SR}
=g
O

d

ol ON
POWER RATIO 0.0 0.0 0.0 ¢.0 0.0 0.0
FREQ RATIC 0.0 0.0 0.0 0.5 0.5 0.5
i SPEED 160.0 100.0 100.0 10.0  10.0  10.0 kmh
. DOPPLER FREQ 9z.8 97.8 92.8 9.3 9.3 9.3 Hz
: ATH LOSS 0.0 2.0 3.0 G.0 0.0 0.0 4B
| DELAY 0.0 2.0 14.5 0.0 0.9 0.0 us
§CORR PATH NONE  NCONEB NONE NONE WONE NONE
COEFF G { 6] 0 0 0 %
. PHASE G 0 G &} 0 0 deg
¢ LOGNORM STATE OFF OFF OFF OFF OFEF QFF
LOCAL CONST 100 100 100 100 100 100 m
_ 8T BEV_ 6 6 & . __ B . __ B ... 8 __ 48

i
H
§
H
H

Switching on fading simulation by selection of the number of active paths and
channels.

1CH_8P One channel with 8 paths {with option SMIQB14)
1CH_12P One channel with 12 paths (with SMIQB14 and SMIQB15)
2CH_6+6 Two channels with 6 paths each {with SMIQB14 and SMIQB15)

{ECNEEE-bus command SOUR:FSIM: CONF 512P
SOUR:FSIM CN

Stopping (STOP) and starting (RUN) the fading process.

Following RESET the mode RUN starts the Pseudo Noise Generator at a
defined starting point for generating the fading process.

IECNEEE-bus command SOUR:FESIM: SEQ RUN

Resetling the Pseuda Noise Generator.

If RESET is set, the parameter MODE is automatically set to STOP. RESET
also ensures a synchronization of the two fading options during 2-channel
mode with the correlation switched on.

IECMEEE-bus command SOUR:FSIM: SEQ:RES
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STANDARD

SPEED UNIT

INSERTION LOSS
SETTING MODE

TOTAL POWER

SHOW PATHS

SET DEFAULT P

PATH

STATE

PROFILE

1084.8004.03

Opens a window for selecting a standard setting of the fading paths. The
parameter settings comply with the measurement specifications of mobile
communication standards (e.g. GSM, CDMA, NADC).

IECMEEE-bUS command SOUR:FSIM: STAN CDMALOO

Selection of the speed unit.
IECMEEE-bus command SOUR:FSIM:SPE:UNIT XMPH

Selection of setting mode for the insertion loss of the fading simulator.

NORMAL  The minimum insertion loss for a path of the fading simulator is
fixed fo 18 dB. The value has been chosen so that even with Log
Normal-Fading switched on, the fading simulator will seldom be
overdriven, This setting should be chosen for BER measure-
ments.

IECAEEE-bus command  :SOUR:FSIM:ILCOS:MODE  NORM

LOW_ACP The minimum insertion loss is between 12 and 14 dB. The value
depends on the PATH LOSS setiing of the selected paths. This
mode is ideal for all STANDARD menu seitings regarding
signal/noise ratic and residual carrier suppression. This setting
should be chosen for measurements which involve an adiacent-
channel interfering signal generated by the SMIQ.

IEC/IEEE-bus command :50UR:FSIM: ILOS :MODE LACP

Indication of total average power at RF output. The total power is the sum of
the power of the individual paths. If only one path with 0 dB PATH LOSS has
been selected, the total power is equal to the HF level (LEVEL) indicated on
the display.

IEC/IEEE-bus command (BOURIFSIM: POW?

Switching from the display of paths 1 o 6 to the display of paths 7 to 12.

Default setting of path parameter with path 1 switched on and all other paths
switched off.

IECNEEE-bus command SOUR:FSIM:DEF

The following parameter have to be set separately for each path.

Switching on and off a path.

Note: If the cursor is placed onto a path in the diagram, it may be switched
on and off by pressing one of the unit keys (toggle function).

IECNEEE-bus command SOUR:FSIM:PATHS: STAT ON

Selection of the fading profile.

PDOP {Pure DOPpler) Simulation of a transmission path having a single
direct connection from the transmitter {o the moving receiver
{discrete component). The Doppler Frequency shift is determined
by the parameters DOPPLER FREQ and FREQ RATIO.

IECMEEE-bus command SOUR:FSIM:PATHS : PROF PDOP
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(PROFILE)

DISCRETE COMP

POWER RATIO

FREQ RATIO

1084.8004.03

RAYL {RAYLeigh; Simulation of a radio field, where a muititude of
broadly scattered partial waves hit upon a moving receiver. The
receiving amplitude resulting therefrom is time-varying. The
probability density function of the receiving amplitude is described
by a Rayleigh distribution. The fading spectrum is a classical
Doppler spectrum.

IECMEEE-bus command SOUR:FSIM: PATHL: PROF RAYI

RICE Simulation of a radio field, where apart from a multitude of
scatiered partial waves, one sirong direct wave (discrele
component) hiis upon a moving receiver. The probability density
function of the receiving amplitude is described by a Rice
distribution. The fading spectrum of an unmodulated signal is an
overlapping of a classical Doppler spectrum with a discrete
spectrum line.

IECMEEE-bus command SOUR:FSIM: PATHT :PROF RICE

Shows the status of the discrete component (ON or OFF).
IECAEEE-bus command SCUR:FSIM:PATHA : DCOM: STAT ON

Input value of the power ratio of the discrete component and distributed
component with Ricean fading switched on. if POWER RATIO is changed the
sum of both components remaing constant.

IECMEEE-bus command SOUR:FSIM:PATHS : PRAT 3

Input value of the ratio of the actual Doppler Frequency shift to the Doppler
Frequency setting with Ricean fading or Pure Doppler switched on. The actual
Doppler Frequency shift depends on the simulated angle of incidence of the
discrete component.

IECNEEE-bus command SOUR:FSIM:PATHG: FRAT 1

P/ deg 0|

FREQ RATIO | -1

Fig. 2-39  -Doppler Frequency shift with moving recsiver
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SPEED

DOPPLER FREQ

PATH LOSS

- DELAY

CORR PATH

COEFF

PHASE

LOGNORM STATE

1084.8004.03

Input value of the speed v of the moving receiver.

The Doppler frequency fp (DOPPLER FREQ) is caiculated from the speed and
the RF frequency fgzr. When changing SPEED the parameter DOPPLER
FREQ will be automatically adjusted.

_003-107m /57 47910 m /§°

v min — max

Range: ; ;
RF RF
Voiax S99999km / h

IECMEEE-bus command SOUR:FSIM:PATHL : 8PE 100

Input value of the amount of the maximum Doppler Frequency shift (cf. FREQ
RATIO).

When changing the Deppler Frequency fp the parameter SPEED will be
automatically adjusted.

f
With ¢ =2998-10°m /s itis Y_.Io
[ tRF
IECMEEE-bus command SOUR;FSIM:PATHZ : F

b
e
]
ew}
w
A
Lo

Input value of the attenuation of the path.
IECMEEE-bus command SOUR:FSIM:PATH3:LOSS 3

Input value of the signal delay in the path. _
IECMEEE-bus command SQUR:FSIM:PATH3:DEL 14.5

Switching on or off (NONE) a correlation with the selected path. This setting is
accessible if both fading options SMIQB14 and SMIQB15 have been installed.
Only a two by two correlation of paths 1 {o 6 with paths 7 t0 12 can be set.

IECMEEE-bus command SQUR:FRIM:PATHG : CORR:PATH 12

input value of the amplitude of the complex correlation coefficient.
IECMEEE-bus command SOUR:FSIM: PATHG : CORR:ICOEF 0.3

Input value of the phase of the complex correlation coefficient.
IECMEEE-bus command SCUR:FSIM:PATHE: CORR:PHAS 189

Switching on or off the Log Normal-Fading.

With Log Normal-Fading set, an additional rather slow continuous changing of
the receiving amplitude of a moving receiver is simutated. Log Normal-Fading
has a multiplying effect on the path loss. The multiplication factor is tirne-
varying and logarithmically normally distributed. #f a Rayleigh profile is set
simultaneously, this resulis in Suzuki-Fading.

IECNEEE-bus command SOUR:FSIM: PATHS : LOGN : 8TAT ON
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LOCAL CONST

STD DEV
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input value of the area constant L.

The area constant L and the speed v of the moving receiver determine the
corner frequency f of Log Normal-Fading:

fl_, =V / L
The power density spectrum of an unmodulated carrier (CW) is an overiapping

of a discrete spectrum line at far with a frequency dependent continuous
spectrum described by

~0.5.(__’5”“fw )
S(fy=const-e .

The tower limit of the range is dependent on the RF frequency far :
_12:10°m /s

L. =

min -
g

IECAMEEE-bus command SOUR:FSTM: PATHG: LOGN : LCON 150

Input value of the standard deviation of the Log Normal-Fading.
IECAEEE-bus command SCUR:FSIM:PATHG: LOGN:C3TD 6
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2.10

Digital Modulation

With option Moduiation Coder (MCOD} SMIQB10 provided, SMIG can generate digitally modulated
output signais. Available modulation methods are FSK {frequency shift keying), PSK (phase shift keying)
as well as QAM {quadrature amplitude modulation) . Baseband filtering and symbol rate can be freely

set in a wide range.

The modulation coder generates the analog 1Q signals for the I/Q modulator of SMIQ from the digital

input signals.
G modulator RF up/down converter
cos{et)
Option Option E 1 b-@ *
Data Modulation !
— i
Generator Coder 5 | - % RLOUT
SMIQB11 smigsic | Q - [ I
sin{ot)
Fig. 2-40  Modulation coder in SMIQ

The modulation coder works with digital input signals such as
s ciock signals (symbot clock, bit clock),

s modulation data or modulation symbois,

+ control signals for envelope control and trigger signals.

The digital input signals may originate from the following sources:
» The modulation coder can generaie clock signals such as PRBS data signals and simple data
paiterns.

a  External clock signals, modulation data and signals for envelope control can be fed in via connectors
at the front or rear panel of SMIQ.

« With option Data Generator SMIQB11 provided, an additional data source is available. This option
has a 4-Mbit memory for modulation data and controi signals. The memory can be exiended to
12 Mbit or 20 Mbit by installing one or two SMIQB12 options (Memory Extension).

EXT DATA/CLOCK %——j
- : DIGITAL -
§ | ﬁi/GoTSL MODULATOR | i
DATA MEMORY [ o .
i -
PRBS GENERATOR
INT CLOCK
Data generator i Modulation coder
Fig. 2-41 Digital input signals of modulation coder
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2.10.1

Digital Modulation Methods and Coding

The input sequence of modulation symbols d, can be subject to different types of coding. | and Q
values are assigned 10 the coded modulation symbols dc, in the functional block MAPPING.

moculation

symbols
MM

dn-2, dn-1, dn...

CODING

s oud
dea-2, dene1, don...

MAPPING

Figure 2-42 Functicnal blocks Coding and Mapping

2.10.1.1

PSK and QAM Modulation

I, AF
m«——h

PSK and QAM modulations can be exp!ained on the basis of a rute of assignment (mappmg) according
to which each modulation symbol is represented by | and Q values as shown in the following IQ
consteliation diagrams. The consteltation diagrams apply if no coding is switched on.

3 Q
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Fon 001
e

1100 00y
v
01 'L
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8PSK, ]"ff4DQP9K
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- [ ] * *
1011 1001 | 0010 6ol
] . L] -
010 1000 | 000e 0001
g
L4 -* ® LJ
1ot 1100 | o100 o150
L [ ] L] *
(10 o061 onl

4 Q L Q
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Ao 0%,
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.,__a-‘. -s..__"
10 ) 1
BPSK QPSK: OQPSK
A Q 4 Q
1o 09 ot 1™
T T
..‘.‘.ei.} f‘}lﬁ" 'l"'-e.f‘}(} i9‘;....
QPSKIS95 ............ O
OQPSK 1595 QPSK ISAT
Fig. 2-43  Constellation diagrams of BPSK, QPSK, 8PSK and 16QAM
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For oftset QPSK (OQPSK), the Q signal is delayed by half the symbol pericd with reference to the |
signal.

QAM modulation methads 16QAM, 32QAM, 64QAM and 256QAM were implemented according to ETSI
standard ETS 300429 for Digital Video Broadcasting {DVB).

All PSK and QAM modulation methods can be combined with COS and SQR_COS baseband filters as
well as with 1S-95 filters. A combination with GAISS and BESSEL filters is not possible.

2.10.1.2 Modulation n/4DQPSK

With differential coding switched on at the same time, a constellation diagram is obtained for n/4DQPSK
which is similar to that obtained for BPSK. Phase shifts are however assigned to the individual
modulation symbois. The following tables show the assignment of modulation symbols to phase shifts of
1Q vectors at the selected coding.

Table 2-4  Phase shifts for 7/4DQPSK withou:t coding

Modulation symbol dn 00 o1 He H
(binary indication: MSB, LSB)

Phase Shiﬁ ® + 45° +135° -135° -45°

Table 2-5  Phase shifts for T/4DQPSK with coding NADC, PDC, PHS, TETRA or APC0O25

Moduiation symbei dy 00 01 10 11
(binary display: MSB, LSB)

Phase shift ¢ +45° +135° -45° -135¢

Table 2-6  Phase shifts for T/4DQPSK with coding TFTS

Modutation symbol d,, 00 01 10 11
{binary display: MSB, L.SB)

Phase shift ¢ - 135° +135° -45° +48°
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2.10.1.3 FSK Modulation

For FSK modulation, frequency shifts are assigned fo the modulation symbois. The modulation index h
of this digital frequency modulation is determined by

h = 2 ’ Af / f-Symb
The symbo! rate fsvye can be freely set to a maximum of 2.5 Msymb/s for all FSK modulations. With
GMSK selected, the frequency deviation Af (FSK deviation) cannot be set since the modulation index is

fixed to a value of h = 0.5. The following table shows the assignment of modulation symbois and
frequency deviations for the different FSK methods.

Table 2-7  Frequency deviations for FSK methods
Mod. symbol | 2FSK,GFSK | MSK, GMSK 4FSK APCO
0 ~Af —4f —4f +Af13
1 +Af +AF | A3 +Af
10 +Af13 —Aff3
i - - +Af —Af

All FSK modulation methods can be combined with COS, SQR_COS, GAUSS and BESSEL baseband
filkers. A combination with 1S-95 filters is not permissibie.

2.10.1.4 Coding

Modulation symbols are coded directly before an assignment of 1 and Q values or frequency shifts.
Coding is thus directly related with modulation methods which is the reason why codings are not freely
combinabie with modulation methods. The foliowing table shows which combinations are possible.

Table 2-8  Possible combination of modulation method and coding
Coding Selection CODING Combinable with MOD TYPE Example of use
Difierentiat coding DIFF all except for 2560AM
Gray + differential GRAY+DIFF alf except for 256QAM DBPSK for VDR
eoding
(GSM differential coding GSM FSK, GFSK, GMSK Mobiie radio standard GSM
TUADQPSK differenial NADC; PDC:. T/4DQPSK B o v
coding TETRA
Phase differential coding INMARSAT QPSK ISAT Satelite system INMARSAT-M
Phase differential coding PHASE DIFF 16,32, 84, 256 QAM DVB in line with ETS 300429
VDL coding VDL 8PSK VHF Digital Link

The effect of differential coding on ®/4DQPSK has been described in section "Modulation n/4DQPSK’.
Commoen coding types are listed in the following table.
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Table 2-9  Coding algorithms
CODING Coding algorithm Appilicabie for K bit/symbeol
NONE dep = dn K=1108
DIFF den = {dn + dtn) modulo 2k K=1107
GRAY+DIFF Gray coding with additionat ditterential coding | K= 1107
GSM dcr = not {dn exor da.s K= 1
VDL VDL standard K=3
Exampie 1: Differential coding for QPSK modulation with K = 2 bit/symbol
Decimal display; value range for modulation symbols
dne {0;12:3}
Recursive coding is defined as follows:  dc, = (d, + dg- 1) modulo 4.
Depending on the state of a preceding modulation symbol de,.¢ the coded modulation
symbol dc, is abtained for example from a modulation symbol d, = 2 as follows:
dn=2 - dcay dc,
0 2
1 3
2 0
3 1
By means of differential coding, the assignment between modulation symbols and
phase differences shown in the following table is generated:
Modulation symbol d. 00 o1 10 11
(binary, MSB, LSB)
Phase difference A e oo | 180° | 270°
Example 2: Gray and differential coding for 8PSK modulation

1084.8004.03

First, a gray coding is performed according to the gray code. Afterwards, a differential
coding is performed according to the recursive coding algorithm quoted above. By
means of the mapping rule shown in the figure in Section 'PSK and QAM Modulation’
above, IQ values are assigned to the re-coded modulation symbols. In summary, the
assignment between modulation symbols and phase difierences shown in the following
table is generated:

Modulation symboi dy 000 001 816 011 100 101 1190 111
{binary, MSB, LSB)

Phase difference o 00 | a5° | 1350 | @00 | 270¢ | 350 | 2250 | 180°
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Differential coding according to VDL is shown in the following table:

Modulation symbol dy 006 601 010 c11 100 101 110 111
(binary, MSB, LSB)

Phase difference A¢ oo | 450 | 135° | 00 | 315 | 270° | 180° | 225

Phase differential coding INMARSAT and PHASE DIFF correspond to system standards Inmarsat-M
and DVB according to ETS 300 429. The INMARSAT coding can generally be used for modulation types
with 2 bit/symbol, such as QPSK. It uses the following algorithm,

de1,= [NOT (d1, EXORd@,) AND (d1, EXOR dc,.)] OR
don deOn [(d1, EXOR d@,) AND {d1, EXOR dcf,+)]
INMARSAT dc@, = [NOT (d1, EXOR d@,) AND (d6, EXOR dc,)] OR
CODING [(d1, EXORd0..)  AND (d0, EXOR dci, )]
din ~——rm dein
(MSB) (MSB)

2.10.1.5 Setting Conflicts

As aiready mentioned in the previous sections, the combination of the above modulation methods with
modulation parameters such as symbol rate, filtering and coding is iimited. This limitation inevitably
causes setting conflicts if a parameter is changed which would lead o an impermissible combination.

Table 2-10 Examples of settings conflicts

Original status Change by selection Conflict Solution
1§ MOD TYPE wADQAPSK GMSK is oniy possibie Reduction of symbol rate to
SYMBOL RATE 4 Msymb/s MOD TYPE—> GMSK for symbol rates up to a vaiue of <2.5 MHz.
2.5 Msymby/s.
2§ MODTYPE 2FSK Filter COS 1.0 not Setting of FILTER
FILTER GAUSS FILTER — cOSs possible, the maximum PARAMETER to a value
FILTER PARAMETER 1.0 rolf-off factor is 0.7. between 0.15 and 0.7.
3 | SYMBOL RATE 270 ksymb/s Envelope controlis only | Switch-off of envelope
POWER BAMP INT SYMBOL RATE-s 5 Msymbys| possible for symbot rates | control.
up to 2.5 Msymb/s.

If SMIQ cannot resolve a setting conflict, error message SETTINGS CONFLICT is indicated in the
status line of the display. In this case, SMIQ uses the user-defined setting in the display. However, the
generated modulation signal does not correspond to this indication. The setting conilict can be
eliminated by a change of parameters. Error message SETTINGS CONFLICT disappears as soon as a
conflict-free setting is reinstated. For a list of possible setting conilicts and error messages for digital
moduiation see Annex B, thumbnail divider 7.
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2.10.2 Internal Modulation Data and Control Signals from Lisis

if SMIQ is equipped with option Data Generator SMIQB11, meduiation data and contro! signals can be
stored in a freely programmable data-generator memory. The storage capacily in the basic canfiguration
is 4 Mbit but can be extended by 8 Mbit or 16 Mbit by fitting one or two SMIQ B12 options.

The data are managed via so-called lists. 125 lists can be stored at maximum for moduilation data or
control signals. A list editor allows to select, copy, change and delete data lists. For a detailed
description of the list editor see Section 2.2.4, List £ditor.

There are two types of lists, the DATA LIST and the CONTROL LIST.

Lists, as a source for moduiation data, can be selected in the menu by entering SOURCE -SOURCE-
DATA_LIST and the active list by SOURCE-SELECT DATA LIST.

Lists, as a saurce for control signals, can be selected in the menu by entering SOURCE -CONTROL
STATE ON and the active list by SOQURCE-SELECT CONTROL LIST.

Note: With DATA LIST selected as a source for internal modulation data, the confrol signals too
have to come from a list. In this case, the seiting FOWER RAMFP CONTROL- SOURCE
EXTERN DIGITAL issues an error message
With CONTROL LIST selecied as a source for control signals, the modulation data too
have fo come from a list.

Data Lists:
The DATA LIST has a bit-by-bit layout. The length of the programmed data sequence and the available
storage capacity are indicated in the status line of the display.

SELECT LIST. .. DLISTO
EDIT DATA LIST...

BRIt e e DATA-m e
0ooocool 10i0 1110 0011 1011 2110% 1111 1110 11040
0000G033 0100 1610 1001 0101 1110 1011 1011 00190
060600065 0000 1001 1110 0001 0301 0101 0010 1011
ooooe0e7 13111 G110 1110 1000 1101 0100 1100 0100
00000129 1901 0111 0100 0001 0010 111G L1110 1010
00000Lel 11061 0110 1111 0113 11311 1111 1000 01QC
00000192 G000 0010 1000 0001 11311 0101 1101 Glol
00800225 0110 OLl11 1100 000C 0111 1111 111l 1111

Fig. 2-44  DATA LIST for modulation data
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Control Lists:

A CONTROL LIST can be created to generate control signals that have io be synchronous to the
modulation symbols. The CONTROL LIST has a bit-by-bit layout. Six different control signals can be
freely programmed. The CONTROL LIST can be created such that entries are only made at those
symbol positions where a control signal is changed. The length of the CONTROL LIST is determined by
the symbol number of the last entry and can differ from that of the DATA LIST.

SELECT LIST. .. CLISTO
EDIT CONTRCL LIST COPY DELETE EDIT|VIEW
-SYMBOL~~mmmm BGATE~LATT=-~CH~-~--HOP---TRIGZ-TRIGL~~-
0060000L 1 G 0 0 b 1
00e00157 13 1 0 0 1 G
0COO00Z13 0 1 0 o 0 G
00C01249 0 1 0 1 0 0
00001250 O 1 G 0 0 0

Fig. 2-45  CONTROL LIST for control signals

Signais BGATE (Burst Gate) and LATT (Level Atienuation) are used for envelope control. Envelope
control with these signals is switched on by selecting SOURCE-CONTROL STATE ON and POWER
RAMP CONTROL - SOURCE INT.

Digital modulation can be switched off by the CW (Continuous Wave) signal. HOP

TRIG 1 and TRIG 2 (Trigger Ouiput 1 and 2) can be used to generate synchronization signals such as
frame clocks, start markers of a PRBS sequence or a special modulation symbol.

Signals BGATE, LATT, HOP and CW are used internally by SMIQ but not signals TRIG 1 and TRIG 2.
All the control signals are available at the PAR DATA interface at the rear of SMIQ.

The data sequences stored in the data generator can be run repetitively (TRIGGER MODE AUTO).
Moreover, trigger signals can be used for synchronized sequences. Trigger signais can be fed in via the
TRIGIN input at connector PARDATA. A frigger event can be initiated manually by
EXECUTE TRIGGER. A trigger signal is generated upon the trigger event at the ocutput TRIGOUT 3.

After a trigger event, the data generater starts to output modulation data from the active list starting with
bit 1. In case of external triggering, the start can be delayed by a selectable number of symbols (EXT
TRIGGER DELAY). Retriggering (RETRIG) can be inhibited for a selectable number of symbols (EXT
TRIGGER INHIBIT).
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2.10.3 Internal PRBS Data and Pattern

The PRBS generators in the modulation coder provide pseudo random binary sequences (PRBS) of
different length and period. They are called sequences of maximum length and are generated by means
of feedback shift registers.

The following schematic shows the 8-bit generator with feedback from registers 4 and 0 (output).

EXOR

d G o 0 N s K g g W s 0

Fig. 2-46  9-bit PRBS generator

The pseudo random sequence of a PRBS generator is determined by the number of registers and the
feedback. The following table describes all available PRBS generators:

Table 2-11  PRBS generators of moduiation cader

PRBS generator Length in bit Feedback to
9 Bit 2% 1 =511 Register 4, 0
15 Bit 2'% .1 = 32767 Register 1, 0
16 Bit 2" .1 = 65535 Register 5, 3, 2, 0
20 Bit 2°% 1 = 1048575 Register 3, 0
21 Bit 2% -1 = 2007151 Register 2, 0
23 Bit 2% .1 = 8388507 Register 5, 0

PHRBS data as a source for modulation data are selected in the menu via SOURCE - SOURCE PRBS.
The period is determined by PRBS LENGTH.

Other internal modulation data are available as simple data patterns such as 0s or 1s. Sefection is via
SOURCE - SOURCE PATTERN.

Note: With PRBS data or Pattern selected as source for modulation daia, only external control
signals can be used. A combination with controf signals from lists is not possibie.
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2.10.4 Digital Data and Clock output Signals
2.10.4.1 Serial Interfaces DATA, BIT CLOCK and SYMBOL CLOCK

The following figure shows an exampie for the output signals at the serial interface for QPSK modulation
(2 bits per symbol). A positive CLOCK EDGE is assumed to be set. The following list containing 4
symbols (8 bits) was used as a data source.

SELECT LIST... DLISTOO

EDIT DATA LIST...

SR o oo e DATA= == ===~ —mm e m e

00000G01 0Gal 1011
BIT CLOCK (output} I | oL FoJ 1
SYMBOL CLOCK (output) J f [ | L |
DATA {oniput) M5B LSB | ; | I |
Data Symbols 00 o1 | 10 | 11

2.10.4.2 Parallel Interfaces DATA and SYMBOL CLOCK

The following figure shows an example for the output signals at the parallel interface. A positive CLOCK
EDGE is assumed 1o be sel.

SYMBOL CLOCK ({output) m

DATA D7, MSB (output)  { Y ]

2.10.5 External Modulation Data and Control Signais

Digital modutation signals such as data, clock and signals for envelope control can be externally applied
to the modulation coder either via the paraliel PAR DATA interface at the rear of SMIQ or via the serial
interface with BNC connectors DATA, BIT CLOCK and SYMBOL CLOCK. Moreover, the asynchronous
serigl interface SERDATA can be used. For a detailed description of the interface hardware see Section
Elements at the Rear Panel”.

The data source is selected in menu DIGITAL MOD - SOURCE. The clock source is selected in menu
DIGITAL MOD - CLOCK irrespective of the data source selection. The polarity of the active clock edge
can be changed via DIGITAL MOD - EXT INPUTS - CLOCK SLOPE.
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2.10.5.1 External Serial Modulation Data

Serial moduiation data can be fed bit-by-bit via connector DATA. For modulation types with more than
1 bit/'symbol, the MSB is applied first (MSB first). Either an external bit clock or symbol clock or the
internal clock can be used. The symbol clock serves as strobe to mark the LSB of a symbol. If an
external bit clock is applied, the data at the active clock edges have o be in a stable state. With external
symbol clock, the bit clock for reading the data is internally generated in the modulation coder {internal
data clock}. The following figures show the timing at the interface. In all the cases shown, the active
clock edge is assumed to be positive.

DATA (input) X X X X

BIT CLOCK (inpuf) 4 |4 4 L4

Fig. 2-47  External serial data and bit clock. Data change should take place only on the negative

clock edge.
DATA (input) X use_ X Y 1sB_ X
SYMBOL CLOCK (input)
Internal dataclock 4 L4 L4 14 1

Fig. 2-48  External serial data and symbot clock, 3 bit/'symbol. SYMBOL CLOCK = High marks the
L SB. A status change of DATA and SYMBOL CLOCK should be performed synchronously.

BIT CLOCK (output) i L1 —J LI L
SYMBOL CLOCK (ouputy [ | .
DATA (input) X MsB_ X X 1isB_ X
Internal dataclock 4 | 4 | 4 ] 4 1

Fig. 2-48  External serial data, internal clock signals

External serial modulation data is selected in the menu by SOURCE-SOURCE-EXT_SER.
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2.10.5.2 External Parallel Modulation Data

Paraliel data can be fed as symbols via the PAR DATA interface {DATA-DY. -D6 to DO}. Either an
external symbuol clock (SYMBCLK) or the internal symbo! clock can be used. The data at the active edge
of the symbot clock have to be in a stable state. The following figures show the timings at the interface.
In the two examples shown below, the active clock edge is assumed to be positive.

DATA-D? (input) X X X

SYMBCLK (input) ; I ; I

Fig. 2-50  External parallel data and symbol clock. Data change should take place only on the
negative clock edge.

SYMBCLK (output) £ | { |

DATA-D7 (input} X A

Internal dataclock M

Fig. 2-51  External parallel data and symbol ciock. SYMBOL CLOCK = High marks the LSB. A staius
change of DATA and SYMBOI. CLOCK should be performed synchronously.

External serial modulation data is selected in the menu by SOURCE-SOURCE-EXT_SER.

For modulation types with less than 8 bit/'symbel, line DATA-D7 is always the MSB. For QPSK
modulation, for exampie (2 bit/symbol), data lines DATA-D7 and DATA-D6 are used.

Note: BITCLK pin on the PARDATA interface is an output. Synchronization to an external bit
clock is not possible in this mode.

External parallel modulation data is selected in the menu by SOURCE-SOURCE-EXT_PAR.
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2.10.5.3 Asynchronous Interface for External Modulation Data

The SERDATA interface on the rear of SMIQ serves for the asynchronous serial transmission of
modulation data. The characteristics of this R8-232-C interface is described in Annex A.

For a defined start with specific moduiation data it has to be made sure that the backup memories in the
RS-232 transmitter and receiver are deleted. The following setting sequence in the menu is required:

1. Carry out desired settings for digital modutation in menu.

2. Select data source SERDATA using SOURCE - SOURCE SERDATA.

3. Make connection to external data source, but do not yet start external data source.

4. Switch off digital modulation using STATE OFF.
5

. Set TRIGGER MODE ARMED_AUTOQ.
in this state, SMIQ is ready for reception, but discards data that are read in via SERDATA.

6. Switch on digital modulation with STATE ON.

7. Start external data source.
The read-in data are wriiten into the receiving buffer. Only if this buffer is filled can SMIQ reactio a
frigger event.

8. Activate trigger event to start digital modulation.
Note: The baud rate has to be selected at least 25% higher than the bit rate of the digital

modulation. If SMIQ has not enough data, the error message "Data underrun" will be
issued in the status line.

2.10.5.4 External Contro! Signals

The external control signals for envelope control BURST GATE and LEV ATT can be applied via the
SERDATA interface at the rear of SMIQ. The signal for CW controt can also be applied fo this interface.

Noie: The use of control signals from lists in combination with external modulation data is not
possible.
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2.10.6 Envelope Control

For TDMA radio networks, in addition to digital modulation, a time-synchronous control of the envelope
of the RF output signal is required. To this effect, SMIQ is equipped with an analog envelope modulator
which can be driven via connector POWER RAMP. Instead of the analog control signal the digital
signals BURST GATE and LEV ATT can be used to control the envelope modulator. In the modulation
coder, a ramp with settable slope is obtained from data changes from high—low or low—shigh of the
digital BURST GATE signal. The resulting analog signat is taken to the envelope moduiator and is
provided af connector POWER RAMP. The LEV ATT signal serves for a defined level reduction.

POWER RAMP

BURST GATE > JZ—-—_/'

LEV ATT

JRE— s
RF ——" N I'T = RF OUT

] x dB 4

Level attenuation Envelope control

Fig. 2-52  Envelope control in SMIQ with modulation coder

The digital envelope control signals can be fed in externally via connector PAR DATA. With option Data
Generator SMIQB11 provided, the signals can also be generated internally by programming them in the
CONTROL LIST (see Section "Modulation Data from Lists").

The following table shows the logic function of the two signals BURST GATE and LEV ATT.

Table 2-12 Logic function of signals BURST GATE and LEVEL ATT

BURST GATE LEV ATT HRemark
1 i} Full levet
1 1 Lavel reduced by the value set in dB under POWER RAMP CONTROL -
ATTENUATION
0 X Maximum ievel reduction
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The foltowing figure illustrates the effect of the envelope control signals.

BURST GATE

LEV ATT

RFOUT e

Fig. 2-563  Signal wavetorms during envelope control

Note: Envelope control with digital input signals and edge shaping is only possible for symbol
rates of maximum 2.5 Msymb/s.

Envelope control is switched on in the menu via:

analog POWER RAMP CONTROL - SOURCE - EXT ANALOG.

external digitai POWER BAMP CONTROL - SOURCE - EXT DIGITAL.

internal digital POWER RAMP CONTROL - SOURCE - INT and SOURCE CONTROL STATE ON.

2.10.7  Clock Signals

The symbol clock and the bit clock are generated in SMIQ by a clock synthesizer on the modulation
coder. All clock signals are synchronized io the 10 MHz reference of the unit. The symbol clock is
available at the SYMBOL CLOCK connector and the bit clock at the BIT CLOCK connector. If required,
the clock synthesizer in SMIQ can synchronize to an externaily applied symbol or bit clock.

Only during an operation with external paralle! data is synchronization 1o one symbol clock possible. This
symbol clack is applied via the PAR DATA interface. In all other cases, apply symbol and bit clock to the
corresponding BNC connector,

The clock signal is seiected in the menu via CLOCK-MODE SYMBOL/EIT and CLOCK-CLOCK
SOURCE EXT.

To aliow for a trouble-free synchronization of the clock synthesizer first apply the external clock and set
the correct symbol rate at SMIQ. Then switch CLOCK SOURCE from INT to EXT.

Notes: The set symbol rate should not differ by more than 1% from the symbol rate of the external
signal.

2.10.8 RF Level For Digital Modulation

With modulation switched on, a level display divided in half appears in the header of the display. The
peak envelope power (PEP) of the modulated RF output level is displayed in addition to average power
{LEVEL).

The difference between PEP and LEVEL depends on the moduiation type and the filiering. The power of
QAM signals is calculated on the assumption of a uniform distribution of modulation symbois. For the
PEP calcutation, it is always assumed that the most unfavourable case occurs in the sequence of
moduiation data. This is definitely the case for PRBS data with a long period {eg PRBS LENGTH 23 bit).
For other data sequences it is possible that the indicated PEP is not attained.
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2.10.9 Digital Modulation Menu

The BIGITAL MOD menu provides access to digital modulation settings.
Menu selection: DIGITAL MOD

100. 000 000 0 -

ON |

ol <71 TE OFF

LEVEL SOURCE. PRBS
ANALQG MOD SELECT STANDARD. .. US?R
MODULATION. .. ﬂf4DQPoh

SYMBOL RATE 24 300.0 symb/s
DIGITAL STD FILTER.... BOR CO5/0. 3%
LF QUTBUT CODING. . . !

SWEEP
LIET

TRIGGER MODE. ..

EXECUTE TRIGGER p

| AUTO,

MEM SEQ TRIGGER. . . INT
UTILITIES CLOCE., .. COUPLED/3YMBOL
POWER RAMP CONTROL. .. B QFF
LOW DISTORTION MODE QE?} ON
EXT INPUTS 1k @/GHD

Fig. 2-54  DIGITAL MOD menu, SMiO equ1pped with option Modulation Coder SMIQB10 and option
Data Generator SMIQB11
STATE Switch on/off of digital modulation.
IEC/AEEE-bus command SOUR:DM: 8TAT ON
SOURCE... Opens a window for defining the data source for digital modulation.

Menu selection depends on option SMIQB11. If option SMIQB11 is installed, the
menu provides more selections and settings for modulation data from lists.

100. 000 000 O -

. * ycrreperm -
FREQUENCY 3 SOURCE . . ~ |emes,
TSOURLE PATTERN (o)1 ot

SELECT STA i PRBS LENGTH 20 21 23
MODULATICN
SYMBOL RAT
FILTER. ..
CODING. ..

TRIGGER MO!:

ANALOG MOD
JECTGR MOD

CURRENT
TO. ..

SELECT DATA LIST... NOWE
COPY CURRENT DATA LIST
DELETE DATA LIST...
EDIT DATA LIST. ..

CONTROL STATE Gz on
B SRO TRIGGEK,.. | SELECT CONTROL LIST... CURRENT : NONE

CopY CURRENT CONTROL LIST TO...
DELETE CONTROL LIST..
EDIT CONTROL LIST.

CLOCH. ..

JTILITIES

|
. DELEYE ALL DATA AND CONTROL LISTSH

DIGITAL MOD- SOURCE menu, SMIQ equipped with option Modulation Coder SMIQB10
and option Data Generator SMIQB11.

Fig. 2-55
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(SOURCE...)

1084.8004.03

SOURCE...

PATTERN

PRBS LENGTH

SELECT DATALIST

COPY CURRENT
DATA LISTTO

DELETE DATA LIST

Opens a window for selecting the source for

modulation data.

EXT_PAR The modulation data are fed in via the
parallel PAR DATA interface at the rear
of SMIQ.

IEC -bus SCUR:DM:SCUR PAR

EXT_SER The modulation data are fed in senally
at input DATA.

IEC -bus SOUR:DM:SCUR SER

PATTERN A simple data pattern is continuously

generated.
IEC-bus SOUR:DM:30UR PATT
PRBS A pseudo random bit sequence is

generated and continuously repeated.
IEC -bus SOUR:DM: 3CUR PRES

SERDATA The modulation data are fed in via the
asynchronous SER_DATA interface.
IEC -bus SOUR-DM:SOUR SDAT

DATA LIST Modulation data from lists
{EC-bus SOUR:DM: SOUR DLIS

Selection of a simple data pattern which is

continuously generated.
0 0Os are continuously generated.
IEC -bus SQUR:DM:PATT ZERO
1 13 are continuously generated.
[EC -bus SCUR:DM:PATT CONE
M 010 data changes are continuously
generated.

IEC -bus SOUR:DM: PATT ALT

Setting of PRBS generator fength. 9 bit, 15 bit, 16 bit,
20 bit, 21 bit and 23 bit can be selected. The pericd
of the data sequence is then between 2°-1 and 2%-

1 bit (see Section "PRBS data™.

|[ECAEEE-bus command SOUR:DM:PRBS 15

Opens a window for selecting a stored data list or for
generating a new list.

IECAEEE-bus SQUR:DM:DLIS: 5EL "name’

Siores the current data list under a different name.
IEC/IEEE-bUS SOUR:DM:DLIS:COPY ‘name’

Deletes a data list.

2.92 E-&6



SMIQ

Digital Modulation

(SOURCE... )

1084.8004.03

EDIT DATA LIST

CONTROL STATE

SELECT CONTROL
LIST

COPY CURRENT
CONTROL LISTTO

DELETE CONTROL
LIST

EDIT CONTROL LIST

DELETE ALL DATA
AND CONTROL
LISTS P

Opens a window for editing a data lst bit-by-bit. The
available storage capacity and the length of the
current list is displayed in parameters FREE and LEN
{see also Section List Editor).

COoPY Capies a list range
FILL Fills the range with filler pattern
INSERT Inserts a list range at a different

position of the list
DELETE Deletes a list range
EDIT/VIEW Edits or views the list

ON The signals from the selected
CONTROL LIST are effective.
OFF The signals are not effective

IEC/IEEE-bus SOUR:DM:CLIS:CONT ON

Opens a window for selecting a stored list for control
signals or for generating a new list for control signais.

IEC/IEEE-bus  SOUR:DM:CLIS:S8EL ‘name’

Stores the current list for control signals under a
different name.

IEC/IEEE-bus SQUR:DM:CLIS:COPY “name’

Deletes a list for control signals.

Opens a window for editing a list for control signals
symbol-by-symbol. The available storage capacity
and the length of the current list is displayed in
parameters FREE and LEN (see alsc Section List
Editor).

COPY Copies a list range
DELETE Deletes a list range
EDITNVIEW Edits or views the list

Deletes all data lists and lists for control signals,

IEC/IEEE-bus -
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SELECT Opens a window for selecting the standard. After the selection, the modulation

STANDARD... parameters MODULATION, SYMBOL RATE, FILTER and CODING are
automatically adjusted to the standard. USER is indicated if the settings of
these parameters do not correspond to the selected standard.. The following
standards are availabie:
APCO4FM IECIEEE-bus command :50UR:DM: STAN APCF
APCOQPSK IECIEEE-bus command :SOUR:DM:S5TAN APCQ
ICOBPSK IECIEEE-bus command :S0UR:DM: STAN ICQE
ICOGMSK IECIEEE-bus command :5QUR:DM: STAN TCQG
ICOQPSK IECIEEE-bus command :S5QUR:DM: STAN ICQQ
IRIDIUM IECIEEE-bus command :S0UR:DM:STAN IRID
CDPD IEC/IEEE-bus command :SCUR:DM: STAN CDPED
cT2 IEC/IEEE-bus command CROUR:DOM: STAN C7T2
DECT IEC/IEEE-bus command (3OUR:DM: STAN DECT
GSM {EC/IEEE-bus command :SOUR:DM: STAN (GSM
NADC IEC/IEEE-bus command (SOUR:DM: STAN NADC
PDC IEC/IEEE-bus command :SOUR:DM: STAN PDC
PHS IEC/EEguUs command :SOUR:DM: STAN PHS
TETRA IEC/IEEE-bus command :SOUR:DM: STAN TETR
TFTS IEC/EEE-bus command :SOUR:DM: STAN TFTS
PWT |EC/IEEE-bus command :SOUR:DM: STAN PWT

MODULATION... Opens a window for defining the modulation method. Moreover, the number

of bits per modulation symbol is displayed. See also Section "Digital
Modulation Methods and Coding”.

100. 000 000 0«

A PREQUENCY
. LEVEL
. ANALOG MOD
 VECTOR MOD

EM SEQ
UTILITIES

STATE I/ 4DQPSK
SOURCE . . .
_SELECT STAN
I MODULATION.
SYMBOL RATE
FILTER. ..
CODING. . .
TRIGGER MOD
RXBCUTE TRI
TRIGGER. . .
CLOCK . . .

2 b/svm

Fig. 2-56  DIGITAL MOD - MODULATION... menu, SMIQ equipped with option Modulation Coder
SMIQB16 and option Data Generator SMIQB11
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{MODULATION...) TYPE... Opens a window for seiecting the modulation
method. The following modulations can be selected:
BPSK Binary Phase Shift Keying
iEC/EEE-bus :DM:FORM BPSK
QPSK Quadrature Phase Shift Keying
IECAEEE-bus :DM:FORM QPSK

QPSK 1895 Quadrature Phase Shift Keying with a
mapping according to Interim Standard

95 for CDMA

IECHEEE-bus :DM:FORM QIS953
QPSK ISAT QPSK Modulation for INMARSAT-M

IEC/IEEE-bus (DM:FORM QINM
QPSK ICO  QPSK Modulation for ICO

IEC/IEEE-bus :DM:FORM QICO
OQPSK Ofiset Quadrature Phase Shift Keying

IEC/IEEE-bus (DM:FORM OFSK

OQPSK 1595 Quadrature Phase Shift Keying with a
mapping according to Interim Standard

95 for CDMA

IEC/IEEE-bus DM FORM 01595
/4 DOPSK  QPSK with differential coding

IEC/IEEE-bus ‘DM:FORM P4DD

/4 QPSK  QPSK with n/4 rotation for each symbol
step (use: NSTAR)

lEC/IEEE-bus (DM FORM PAQP
8PSK Phase Shift Keying with 8 points in the

consteliation diagram

IEC/IEEE-bus :DM:FORM PSKA
QAM Quadrature Amplitude Modulation with

168, 32, 84 or 256 poinis in the
constellation diagram

IEC/IEEE-bus (DM:FORM QAMLE
FSK, 4FSK  Frequency Shift Keying

IEC/IEEE-bus ‘DM:FORM FSREZ
AESK APCO Frequency Shift Keying acording to

APCO25

IEC/IEEE-bus (DMIFORM AFSKA
GFSK Gaussian filtered Frequency Shift

Kaying

IEC/IEEE-bus (DM FORM GFSK
GMSK Gaussian Minimum Shift Keying

IEC/IEEE-bus :DM:FORM GMSK

FSK DEVIATION Input value of deviation with FSK or GFSK selected.

IEC/IEEE-bus SOUR:DM:FSK:DEV 100 KHZ

SYMBOL RATE input value of symbol rate.
IEC/IEEE-bus command SOUR:DM: SRAT 1.2288 MEZ
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FILTER... Opens a window for setting the baseband filtering.

- 27.6 d4Bm

sor_cos

FILTER MCDE ['LOW ACP | LOW_EVM

VECTOR MGD MODULATION. o

DIGITAL MCD SYMBOL RATE
CORING. ..

. TRIGGER MOD
EXECUTE TRI
TRIGGER...

CGTILITIES

Fig. 2-57  DIGITAL MOD -FILTER... menu, SMIQ equipped with option Modulation Coder SMIQB10
and option Data Generator SMIQB11

(FILTER...) FILTER TYPE Opens a window for selecting a type of filter. The

following filters can be selected:
SQR_COS Sqguare Root RaisedCosine

[EC  :SOUR:DM:FILT:TYPE SCOS
CcOos Cosine

IEC  :SCUR:DM:PILT:TYPRE COS
GAUSS Gaussian filter

IEC :SOUR:DM:FILT:TYPE GAUS
APCO C4FM Cosine filter with si(x}-compensation

according to APCO25 standard for
4FSK modulation.

[EC :SCUR:DM:FILT:TYPE APCO
BESSEL Bessel filter with BxT =1.25 0r 2.5

IEC  :SOUR:DM:FILT:TYPE RESSL
IS95 Filter for CDMA mobile station

according to Interim Standard 95

IEC  :SQUR:DM:FILT:TYPE IS95
1595 EQUAL Filter for COMA base station with

equalizer according to 18-95

IEC :SOUR:DM:FILT:TYPE EIS95
WCDMAOD.22 Filier for PSK modulation. Square Root

Raised Cosine fitter with Roll Off =

0.22, optimized for W-CDMA

IEC (SOUR:DM: FILT : TYPE WCDM
TETRA Filter for PSK/QAM modulation

IEC  :SOUR:DM:FILT:TYPE TETR
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(FILTER...) FILTER PARAMETER Opens a window for setting the filter parameter. The
selection depends on the selected filter type:
Parameter Fiiter Type
Roll-off factor SQR CO8, COS, 0. APCO:
Nermalized

band width BxTgym,  GAUSS.
IEC/IEEE-bus  SOUR:DM:FILT:PAR 0.2

FILTER MODE Selection of filter mode.

LOW_ACPF  Fiiter for minimum Adjacent
Channel Power

IEEE  SCUR:DM:FILT:MODE LACP
LOW _EVM  Filter for minimum vector error
IEEE SOUR:DM:FILT:MODE LEVM

CODING... Opens a window for setting the modulation coding. See aiso Section " Digital
Modutation Methods and Coding. The following codings can be selected:

OFF

DIFF

PHASE_DIFF

GRAY+DIFF

NADC

PDC

PHS

TETRA

APCO25

PWT

TETS

INMARSAT

VDL

1084.8004.03

No coding

[EC-bus command :SOUR:DM:COD OFF
Differential coding

IEC-bus command :SCUR:DM:COD DIFF
Phase differential coding

|EC-bus command :SOUR:DM:COD DPHS

Gray- and differential coding
IEC-bus command :80UR:DM:COD DGR

Differential coding for /4 DQPSK according to NADC standard
IEC-bus command  :SOUR:DM:COD NADC

Differential coding according ¢ PDC standard
IEC-bus command  : SOUR:DM:COD PDC

Differential coding according to PHS standard
{EC-bus command :SOUR:DM:COD PHS

Differential coding for /4 DQPSK according to TETRA
standard
IEC-bus command :SOUR:DM:COD TETR

Differential coding according to APCO25 standard
IEC-bus command  :SCUR:DM:COD APCO25

Differential coding for /4 DQPSK according to PWT standard
[EC-bus command  :SOUR:DM:COD EBWT

Differential coding for /4 DQPSK according to TFTS standard
IEC-bus command :50UR:DM:COD TFTS

Phase differential coding for INMARSAT-M QPSK modulation
IEC-bus command :SOUR:DM:COD INM

Differential coding according to VDL (VHF Digital Link) for
8PSK modulation.

IEC-bus command CSOUR:DM:COD VDL
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TRIGGER MODE

EXECUTE
TRIGGER P

TRIGGER...

Selection of trigger mode.
Thig selection is only avaiiable when option SMIQB11 is installed.

AUTO The data sequences from the selected DATA LIST and
CONTROL LIST are continuously repeated.

IEC/IEEE-bus command SOUR:DM: SEQ AUTO
RETRIG The data sequences are cordinuously repeated. A trigger

event causes a restart from symbol 1.

IEC/AEEE-bus command SOUR:DM: SEQ RETR
ARMED AUTO A start of data sequences from symbol 1 is caused by a

trigger event. The unit is then autormnatically set 1o AUTO
and can no longer be triggered.

IEC/IEEE-bus command SQUR:DM:8EQ AAUT

ARMED_RETRIG A start of data sequences from symbol 1 is only caused by
a trigger event. The unit is then automatically set to
RETRIG. Each new trigger event causes a restart of the
data sequences.

IEC/EEE-bus command SOUR:DM: SEQ ARET

SINGLE A trigger event causes a single data sequence run.
IEC/IEEE-Dus command SOUR:DM: SEQ SING

Executes a trigger event to start a data sequence.
IEC/IEEE-bus command 'TRIG:DM IMM

Opens a window for sefting the different types of {rigger and for setting the
time delay of the tfrigger signal. The menu is only available if SMIQ is equipped
with option Data Generator SMIQB11.

100. 000 000 0 = ‘ 300 o

A FREQUENCY
LEVEL
ANALOG MOD
VECTOR MOD
DIGITAL MOD
DIGITAL STD
LF CUTPUT
SHWEEP
LIST
MEM SEQ
UTILITIES

| TRIGGER SOURCE
EXT TRIGGER DELAY
EXT RETRIGGER INHIBIT

TRIGGER MOD
EXECUTE TRI

TRIGGER' .| |
CTLOCK. 7777

Fig. 2-58  DIGITA

L MOD - TRIGGER menu, SMIQ equipped with option Modulation Coder SMIQB10

and option Data Generator SMIQB11
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2.98 E-6



SMIQ

Digital Modulation

(TRIGGER...} TRIGGER SOURCE

EXT TRIGGER
DELAY

EXT RETRIGGER
INHIBIT

1084.8004.03

Selection of trigger source

EXT An external trigger signal can be fed in at
TRIGIN of connector PAR DATA at the rear
of SMIQ. With the active edge, a data
seguence is started from the data generator
memory.

INT  With INT selected, a trigger event can be
manually executed by EXECUTE TRIGGER.

IEC/IEEE-bus SOUR:DM: TRIG: SCUR EXT

Input value of number of symbols by which an
external trigger signal is delayed before it staris the
data sequence in the data generator. A synchroneity
with the DUT or other units can thus be achieved.

IEC/EEE-bus SOUR:DM:TRIG:DEL 3

Input of number of symbols for which each new
trigger event is inhibited during MODE RETRIG after
a trigger signal.

During MODE RETRIG, each new trigger signal
restarts the data sequence in the data generator.
This restart can be inhibited for the entered number
of symbols. The entry of 1250 symbals, for exampile,
causes new trigger signals to be ignored for the
duration of 1250 symbols after execution of a trigger
event.

{EC/IEEE-bus SOUR:DM:TRIG: INE 1250
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CLOCK...

Opens a window for selecting the clock source and for setting a delay.

100. 000 000 0 -

FREQUENCY
LEVEL
BNALOG MOD
VECTOR MOD
DIGITAL MOD|
DIGITAL STD

STATE
% SOURCE., ..
. BELECT STAN
MODULATION.
' SYMEOL RATE
FILTER.

CLOCK SOURCE

(COUPLED | EXT
SYMEOD  BIT
G.00 Synb

ODING. . .
{ TRIGGER MOD

XECUTE TRI

RIGGER. . .

LEF CUTPUT

MEM SEQ
¥ UTILITIES

Fig. 2-59  DIGITAL MOD - CLOCK, SMIQ equipped with option Modulation Coder SMIQB10 and

option Data Generator SMIQB11

{CLOCK...} CLOCK SQURCE Selection of clock source

INT The symbol and the bit clock in SMIQ
are generated by a clock synthesizer on
the modulation coder. All the clock
signals are synchronized to the 10-MHz
reference of the unit.
|[EEE-bus SOUR:DM:CLGC: SOUR INT

COUPLED The clock comes from the same source
as the data.

IEEE-bus SOUR:DM:CLOC:SOUR COUP

An external clock signal is fed externally.
The ¢lock synthesizer on the modulation
coder is synchronized to this clock.
Parameter SYMBOL RATE has to be
correctly set with an accuracy of £ 1 %.

|[EEE-bus SOUR:DM:CLOC: SOUR EXT

EXT

MODE Selection of clock for the external clock signal

SYMBOL  An exiernally fed clock has to be a
symbol clock.

BIT An externally fed clock has to be & bit
clock.

IEC/AEEE-bus SOUR:DM:CLOC :MODE SYMB
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{CLOCK...) DELAY Input value of delay of generated modulation signal
compared with an externally fed clock. This can be
used, for example, for synchronization with a2 second
unit to achieve time synchroneity between the
modulation signals of the two units. The displayed
setting resolution of 1/10¢ symbal is only attained for
symbol-clock frequencies below 100 kHz. The actual
resolution is reduced with increasing frequency. The
delay can no longer be set for 7 Msymb/s.

{ECHEEE-bus SOUR:DM:CLOC:DEL 0.5

POWER RAMP Opens a window for setting the envelope control.
CONTROL...

-30.0 aen

100.000 000 0

SELECT STANDARD, , . RAME TIME
MODULATION. .. RAMP FUNCTION
SYMBCI, RATE RAMP DELAY
FILTER. ..
CODING. .. ATTENUATION
TRIGGER MODE. ..
EXECUTE TRIGGER

DIGITAL MOD|
DIGITAL STD

z e
UTILITIES POWER RAMP CONTROL. ..

Fig. 2-60  DIGITAL MOD - POWER RAMP CONTROL menu, SMIQ equipped with option Modulation
Coder SMIQB10 and option Data Generator SMIQB11 .

(POWER RAMP SOURCE Selection between analog and digital envelope
CONTROL...} control and selection of source.

OFF  Envelope control is switched off.
IEC/IEEE  SOUR:DM:PRAM:STAT OFF
INT  Signals BGAT and LATT from the active

CONTROL LIST (CLIST) are used for
envelope control {only with option SMIQB11)

IEC/IEEE  SCUR:DM:PRAM:STAT ON
SOUR:DM:PRAM: SOUR CLIST
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(POWER RAMP (SOURCE)
CONTROL...)
RAMP TIME
RAMP FUNCTION
RAMP DELAY
ATTENUATION

EXT_ANALOG Envelope controf is via an external
analog signal that can be fed in via
connector POWER RAMP.
{EC/IEEE-bus commands

SOUR :DM:PRAM: STAT O
SOUR:DM:PRAM: SOUR AEXT

EXT_DIGITAL Envelope control is via external
dightal signals to be applied to
BURST GATE and LEVATT of
connector PAR DATA.
IEC/EEE-bus commands

SCUR:DM:PRAM: STAT ON
SQUR:DM:PRAM: SOUR DEXT

input value of rise time of envelope after a transition
from Low—High of signal BURST GATE and of fall
time after a transition from High—Low.

The setting is a multiple of the symbo! duraticn.

[EC/IEEE-bUS SCUR:DM:PRAM:TIME 3.0

Determines the shape of the rising and falling edge
during envelope control by means of the
BURST GATE signal.

LIN Selection of g iinear ramp function.

COoS The edge is shaped according to a
cosine function and a more favourable
spectrum than that under setting LIN is
obtained.

IEC/IEEE-bus SOUR:DM:PRAM: SHAP COS

Input value for a shift of the envelope characteristic
to the modulated signal. A positive value causes a
delay of the envelope. The values are set in the units
of the symbol length.

IEC/IEEE-bus SOUR:DM:PRAM:DEL 0.1

Input value of level reduction in dB with digital control
signal LEV ATT used. This function is normally used
- for TDMA frame structures - to generate a siot with
reduced level.

IEC/IEEE-DUs SOUR:DM:PRAM: ATT 0O dB

LLOW DISTORTION After switch-on (ON), the level of the 1Q baseband signals is reduced by 3 dB.
MODE In some cases, this might reduce undesired intermodulation products. OFF is
normally the more favourable setting.

1084.8004.03
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EXT INPUTS Cpens a window for setting the trigger threshold, input impedance and polarity
of the exiernal digital modulation coder inputs, ie connector PAR DATA and
inputs DATA, BIT CLOCK and SYMBOL CLOCK.

100. 000 000 0 = 300

MODULATION $1.0 v
. SYMBOL RAT| IMFEDANCE |1ko/GND| 50Q/GND  500/-2V
FILTER. .. |CLOCE SLOPE ' 208| NEG
COOING. .. - | TRIGGER SLOFPE pos| mEG
TRIGGER MO
EXECUTE TR
TRIGGER . . .
CLOCK. . .
POWER RAMP
LCW DISTGR
¥ UTILITIES TExTTNPUTS

Fig. 2-61  DIGITAL MOD - EXT INPUTS menu, SMIQ equipped with option Modulation Coder
SMIQB10 and option Data Generator SMIQB11

(EXT INPUTS...) TRESHOLD input value of high/low threshold in Voit.
IEC/IEEE-bus command SOUR:DM:THR 1.0

IMPEDANCE Selection of input impedance and reference voltage.
50 £/GND should be selected for higher clock rates.
Setting 50 )/-2V is suitable for sources with ECL
output. Make sure to select a suitable setting for the
high/low threshald under TRESHOLD.

IEC/IEEE-bus command SOUR:DM:INP:IMP G1K

CLOCK SILOPE Selection of polarity of active edge of externally fed
bit clock or symbol clock.

Note: In the internal clock mode, CLOCK SLOPE
NEG inverts the clock output signals.

IEC/AEEE-bus SOUR:DM: CLOC: POL NORM
TRIG SLOPE Selection of polarity of active trigger edge for input

TRIGIN.

IEC/IEEE-bus SOUR:DM: TRIG: SLOP POS
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2.11 Digital Standard PHS

With the options Modulation Coder (SMIQB10) and Data Generator (SMIGB11) provided, modulation
signals according to the Japanese PHS standard' can be generated. PHS is a TDMA standard for
private and public cordless phones.

SMIQ can generate both the fransmit signal of a cell station (CS) and the transmit signal of a perscenal
station (PS). Transmission from CS to PS is called "downlink”, "uplink" being used for transmission in
the opposite direction.

Uplink and downlink are transmitted in the separate time slots of a frame using the time duplex method.
Each frame consists of 8 slots. The data contents of each slot can be defined individually by SMIG by
means of a slot editor. SMIQ can generate a control physical slot and also a communication physical
slot. Each slot can be switched on or off. A defined intermediate level can also be set.

A burst type has to be defined to configure a slot. The following burst types can be selected:

» TCHFULL simulation of a communication channel for a speech coder rate of 32 kbit/s,

e TCHHALF simulation of a communication channel for a speech coder rate of 16 kbit/s,

* VOX simulation of a communication channet in non-speech intervals with uplink
transmission only in every fourih frame,

s SYNC, simulation of a sync channel and

+ AlLL DATA burst type for test purposes with freely programmable data contents in the selected
slot.

The following internal modulation scurces are avaiiable:
s different PRBS generators with a sequence length between 2°-1 and 2°°-1 and
« data lists, ie freely programmable data sequences from the data generator memory.

For generating the PHS signals, SMIQ inserts the modulation data continucusty (in real time) into the
selected slots. Using a digital signal processor the data generator generates a data sequence with
maodulation data and control signals for envelope control,

The data generator in SMIQ generates a data stream which is converied info 1Q sigrals in the
modulation coder. According to the PHS standard, the modulation type is =/4 DQPSK at a symbol rate
of 192 ksymbol/s and YCOS filtering. Symbol rate and filiering can be changed in SMIQ.

* Personal Handy Phone System ARIB Standard {RCR STD-28)
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2111 Sync and Trigger Signals

T The data generator generates a data sequence with modulation data, control signals for envelope
control, and synchronization signals.

When TRIGGER MODE AUTO is selected, the PHS signal generation automaticaily starts.

Trigger signals for synchronized sequences can be used for measuring the bit error rate of receivers. A
trigger signal can be fed via the TRIGIN input at connector PAR DATA. The active slope of a trigger
signal applied there executes a trigger event,

PHS signai generation at a frame limit is started after a trigger event. Data from data lists are inserted
into the selected slots starting from the first bit. PRBS generators start with the set initialization status.

Signal generation either starts immediately after the active slope of the trigger signal or after a settable
number of symbols (EXT TRIGGER DELAY)}. Retriggering (RETRIG} can be inhibited for a settable
number of symbols (EXT RETRIGGER INHIBIT).

A trigger event can be executed manually or via the IEC/IEEE bus using EXECUTE TRIGGER.
When a trigger event is executed, a trigger signal is output at the TRIGOUT 3 output of SMIQ.

SMIQ also generates the following sync signals:

s a frame clock at TRIGOUT 1 output,

« aframe or multiframe clock at TRIGOUT 2 output with seitable position in the frame,
s the symbol clock and the bit clock.

A clock synthesizer on the modulation coder generates the symbol clock and the bit clock in SMIQ. All
the clock signals are synchronized to the 10-MHz reference of SMIQ. The symbol clock is available at
connector SYMBOL CLOCK and the bit clock at connector BIT CLOCK. If required, the clock
synthesizer in SMIQ can be synchronized to an external symbol or bit clock.

The clock signal is selected in the menu via CLOCK-CLOCK SOURCE EXT.

To allow for a trouble-free synchronization of the clock synthesizer first apply the externai clock and set
the correct symbol rate at SMIQ. Then switch CLOCK SOURCE from INT to EXT.

Notes: - The set symbol rate should not differ by more than 1% from the symbol rate of the
external signal.
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2.11.2 PN Generators as internal Data Source

independent PN generators {Pseuds Noise) can be selected for each siot as data source for data fields
DATA and SACCH. These PN generators provide pseudo-random bit sequences of different length or
neriod. That is why they are also called PRBS generators {Pseudo Random Binary Sequence).

Data sequences are sequences of maximum length which are generated by means of feedback shift
registers.

The following figure gives an example of a 9 bit generator with feedbacks after register 4 and 0 (ouiput).

—dEXOR

[8 {7 }{e] L3 2 - o H—pama

The pseudo-random sequence of a PRBS generator is clearly defined by the number of registers and
the feedback. The following table describes alt PRBS generators available:

Table 2-13 PRBS generators for PHS

PRBS generator Length in bits Feedback after

9 bit 2% .1 = 511 Register 4, 0

11 bit 2" 1 =2047 Register 2, 0

15 bit 2'% .1 = 32767 Register 1, 0

18 bit 2'® .1 = 85535 Register 5, 3,2, 0
20 bit 2% 1 = 1048575 | Register 3,0

21 bit 27! 1 = 2097151 Register 2, 0

23 bit 2% 1 = 8388607 Register 5, 0

PN generators PN9,11,15,20 and PN23 are configured according to CCITT Rec. 0.151/152/183. The
output sequence is inveried for generators PN15 and PN23.

The start vaiue of the PN generators is different in the slots and equals

startvalue = 1+ 14 hex xslotnumber

Example: PN9 generator in slot 1 with start value 15hex = 10101 binary.

EXOR

ﬂﬂ 1] --~ DATA

The resulting output sequenceis 1010100000010100101011110010 ete.
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2.11.3 Lists as Internal Data Source

A freely programmable memory on the data generator serves as internal data source for the data fieids
of the slots. The data are managed in so-called lists. A list editor allows to select, copy, modify and
delete data lists {DATA LIST).

The list editor is availabie via menu DIGITAL-MOD - SOURCE....

2.11.4 External Modulation Data

External data can {only) be applied via the SERDATA interface. A selection of SERDATA as data
source is only possible for a single data field of a slot. For further information on the characteristics of
the SERDATA interface see Annex A.

To ensure that the external data bits are assigned to specific positions in the data field of the selected
slot and that they are reproducible, the buffer of the RS-232 transmitter and receiver has 1o be deleted.
A triggered start has to follow.

The following setiing sequence is required in the DIGITAL STD - PHS menu:

1. Carry out desired settings in menu.

2. Select data source SERDATA for the data field of the siot using SELECT SLOT - ...
3. Make connection to external data source, but do not yet start external data source.
4, Switch off digital standard using STATE - OFF.
5

. Set TRIGGER MODE ARMED_AUTO.
in this state, SMIQ is ready for reception, but discards data that are read in via SERDATA.

6. Switch on digital standard with STATE ON.

7. Start external data source.
The read-in data are written into the receiving buffer. Only if this buffer is filled can SMIQ reactto a
trigger event.

8. Activate trigger event. Signal generation is thus started at & frame limit. The first bit received via
SERDATA is put 10 the first bit position in the selected data field.
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2.11.5  Menu DIGITAL STANDARD - PHS

Menu DIGITAL STD - PHS provides access to settings for generating PHS signals.

Menu selection: DIGITAL STD - PHS

100. 000 000 0 v

. v la
A FEEQUENCY  [PHS . | ki LON]
« LEVEL T5-95 s MODULATION. . /4DQPSK 2 b/syrr
ANALGG MOD | NADC TRIGGER MODE. .. (2010 |
VECTOR MOD . PDC EXECUTE TRIGGERP
DIGITAL MOD GSM TRIGGER. .. NI
DIGITAL STD| | CROCK. .. £
oF SUTRT { POWER RAMP CONTROL:-.-.
SWEED . SLOT ATTENUATION 15.0 dB
IsT =
MEM SEQ i SAVE/RCL FRAME. ..
o BTILITIES ¥ SELECT SLOT

s
L
L=
=
N
L
A

Fig. 2-62  Menu DIGITAL STD - PHS, SMIQ equipped with Modulation Coder SMIQB10 and Data
Generator SMIQB11

STATE Switch on/off of Digital Standard PHS modulation. Vector Modulation or Digital
Modulation will be switched off automatically.

IEC/IEEE-bus commandSOUR: PHES: STAT ON

MODULATION... Opens a window for setting the modulation parameters.

STATE SET TO STANDARD P
"MODULATION. ..
‘RIGGER MODE. . MODULATION TYPE P74 DOPSK 2 b/svm|
VECTAR MOD : EXECUTE TRIGGE ' T 192 60070 svm/s
DIGITAL MOD ; TRIGGER.... | FILTER... ['sQrR Cog)
BIGTTAL &70) CLOCK. .. ROLL OFF FACTOR © o 0.50
B .. POWER RAMF COY FILTER MODE LOW ACP | LOW EVM
SHEED w SLOT ATTENUATI LOW DISTORTION MCDE 7 7"""IoFF  on
LIST

MEM SEQ
UTILITIES

Fig. 2-63  Menu DIGITAL STD - PHS - MODULATION..., SMIQ equipped with Modulation Coder
SMIQB10 and Data Generator SMIQB11
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(MODULATION..)

TRIGGER MODE...

EXECUTE
TRIGGER P

1084.8004.03

SETTO
STANDARD »

MODULATION TYPE
SYMBOL RATE

FILTER

ROLL OFF FACTOR

FILTER MODE

LOW DISTORTION

Sets the subseguent modulation parameters {o the
values predefined by the standard.

Displays the modulation type.

Input value for the symbol rate. 182 ksymbol/s are
preset.

IEC/AEEE-DUS SOUR:PHS:SRAT 192.01 KHZ

Selection of baseband fiiter.
A selection between Nyaquist filters COS and
SQRCOS is possible.

IEC/IEEE-bus  SQUR:PHS:FILT:TYPE COS

nput value for the rol-off factor.
IEC/AEEE-bus SOUR:PHS:FILT:PAR (.50

Selection of filter mode.
LOW_ACP Filter for minimum Adjacent Channel
Power.
IEEE SOUR:PHS:FILT:MODE LACP
LOW_EVM Filter for minimum vector error.

IEEE SOUR:PHS:FILT:MODE LEVM

Switch on/off of low-distortion mode..

After switch-on, the ievel of the IQ baseband signals
is reduced by 3 dB. In some cases, this might reduce
undesired intermodulation products. OFF is normally
the more favourable setting.

IEC/IEEE-bus command SOUR:PHS:LDIS COFF

Opens a window for selecting the trigger mode.

AUTO

RETRIG

ARMED_AUTO

ARMED_RETRIG

The PHS signals are continuously transmitted in the
activated slots.

IEC/AEEE-bus command  SOUR:PES:SEQ AUTC
The PHS signals are continuously iransmitted in the
activated slots. A trigger event causes a restart.
IEC/AEEE-bus command  SOUR:PHS:SEQ RETR

The PHS signal generation does not start until a irigger
event has occurred. The unit then automatically
switches over to the AUTO mode and can no longer be
triggered.

IEC/EEE-bus command SCOUR:PES:SEQ AAUT

The PHS signal generation does not start until a trigger
event has occurred. The unit then automatically
switches over 1o the RETRIG mode. Each new trigger
evert causes a restart.

IEC/[EEE-bus command  SOUR:PHS:SEQ ARET

Executes a trigger even to start the PHS signal generation.
IEC/EEE-bus command : TRIG: DM IMM
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TRIGGER... Opens a window for selecting the trigger source, for configuring the trigger
output signals and for setting the time delay of an external trigger signal.

100. 000 000 0 -

# FREQUENCY  |PHS | | STATE TRIGGER SOURCE | INT| EXT

: 1595 . MODULATION. | EXT TRIGGER DELAY 0 Symb
ANALOG MOD | MADC TRIGCER MODE EXT RETRIGGER INHIBIT 8 Symb
VECTOR MOD | PDC EXECUTE TRT
DIGITAL MOD |GSM [TRIGGER....  TRIGGER OUT2 DELAY 0 Symb
GICTTAL 3TD [Fo} ore) SEN TRIGGER OUTZ FERIGD 1 Frames
FoUTEUT © POWER RAMP <
§ SLOT ATTENUZ
SRS 2

UTILITIES

Fig. 2-64  Menu DIGITAL STD - PHS_TRIGGER..., SMIQ equipped with Modulation Coder SMIQB10
and Data Generator SMIQB11

(TRIGGER...) TRIGGER SOURCE Selection of trigger source.
EXT The PHS signal generation is started by
the active slope of an external trigger
signal.

The polarity, the trigger thresheold and
the input resistance of the TRIGIN input
can be modified in menu DIGITAL MOD
- EXT INPUTS.

INT A trigger event can be executed by
EXECUTE TRIGGER P,

{EC/IEEE-bUS  SOUR:PES:TRIG:SOUR BXT

EXT TRIGGER Setting the number of symbois by which an external
DELAY trigger signal is delayed before it starts the PHS
signal generation.
This is used for setling the time synchronization
between the the SMIQ and the DUT.

IECAEEE-bys command SOUR:PHS: TRIG:DEL
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(TRIGGER...)

1084.8004.03

EXT RETRIGGER
INHIBIT

TRIGGER OUT 2
DELAY

TRIGGER OUT2
PERIOD

Setting the number of symbols for which a restart is
inhibited after a trigger event.

With TRIGGER MODE RETRIG selecied, each new
trigger signal restarts the PHS signal generation. This
restart can be inhibited for the entered number of
symbols.

Example:

The entry of 1000 symbols causes new trigger
signals to be ignored for the duration of 1060 sym-
bols after a trigger event

IEC/AEEE-bus SOUR:PHS: TRIG:INH 1000

input value of delay of trigger signal at TRIGOUT 2
output compared with beginning of frame.

IEC/AEEE-bus SOUR:PHS  TRIG:QUTP:DEL 2

input value of output signal period at TRIGOUT 2
output given in frames,

IEC/IEEE-bus SOUR:PHS: TRIG:OUTP :PER 1
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CLOCK... Opens a window for selecting the clock source and for setfting a delay.

~ 30.0 dEm

-27.5 dmm

A PREGUENCY 1 sTATE
MODILATION.
ANATOG MOD TRIGGER MODE
VECTOR MOD EXECUTE TRIG
DIGITAL MOD TRIGGER. . ...
DIGITAL STD LOCK . - o,
TF CQUTPUT POWER RAMP
SWEEP . SLOT ATTENUZ
H I

OTILITIES

Fig. 2-65  Menu DIGITAL STD - PHS - CLOCK..., SMIQ equipped with Modulation Coder SMIQB10
and Data Generator SMIQB11

(CLOCK...) CLOCK SCURCE  Selection of clock source.
INT SMIQ uses internally genarated clock signals.
EXT An external symbol clock or bit clock is fed in

at connectors SYMBOL CLOCK or BIT
CLOCK. The clock synthesizer on the
modulation coder is synchronized to this
clock.

The symbol rate has o be set with an
accuracy of £ 1 %.

The polarity, the trigger threshold and the
input resistance of the clock inputs can be
modified in menu DIGITAL MOD - EXT
INPUTS,

|EC/IEEE-bus command SOUR:PHS:CLOC: SCUR INT

MODE Selection of clock for external clock signal.
SYMBOL  The external clock has to be a symbol clock.
BIT The external clock has fo be a bit ¢lock.

IEC/IEEE-bus command SOUR:PHS:CLOC:MODE SYMB

DELAY Setting the delay of generated modulation signal to an
external clock.
This can be used, for exampie, for synchronization with a
second unit to achieve time synchronization between the
modulation signals of the two units.

IEC/AEEE-bus command SOUR:PHS:CLOC:DEL 0.5
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POWER RAMP Opens a window for setting the envelope control, especiafly for the rising and
CONTROL... falling ramp at the beginning and end of a slot.

100. 000 000 Q =

FREQUENCY STATE SET DEFAULT p
LEVEL MODULATION. .. : [ME.
ANALOG MOD RIGGER MODE. .. FUNCTTOM
VECTOR MOD EXECUTE TRIGGER ; DELAY
DIGITAL MCD 8 TRIGGER. ... OFFSET
DIGITAL STD | CLGCE. . . CFF SET
LF OUTPGT 'POWER RAMP CONTROL . .
SWEEP TTENUAT. o
LIST

MEM SEQ
OTILITIES

Fig. 2-66  Menu DIGITAL STD - PHS - POWER RAMP CONTROL... , SMIQ equipped with
Moduiation Coder SMIQB10 and Data Generator SMIQB11

(POWER RAMP SET DEFAULT » Resets the subsequent parameters to the faciory-set
CONTROL...) values.
[EC/IEEE-bus : SOUR:PHS : PRAM: PRES

RAMP TIME Input vaiue for the rise and fall time of the envelope
at the beginning or end of a siot. The time is set in
units of symbol period.

{EC/IEEE-bus SOUR:PHS:PRAM: TIME 0.25

RAMP FUNCTION Selection of shape of rising and {alling ramp for
envelope control.

LIN Linear ramp function.

COos Cosine function. A more favourable
spectrum than that of the LIN function is
obtained.

IEC/IEEE-bus SOUR:PHS:PRAM: SHAP LIN

RAMP DELAY Input value for a shift of the envelope characteristic

to the modulated signal. A positive value causes a
delay of the envelope. The values are set in the units
of the symbot length.

IEC/IEEE-bus  SOUR:PHS:PRAM:DEL 0.1

RISE OFFSET Input value for a positive or negative offset of the
rising ramp of the envelope at the beginning of a slot.

IEC/IEEE-bus SOUR:PHS :PRAM: ROFF -1
FALL OFFSET Input value for a positive or negative offset of the

falling ramp of the envelope at the end of a siot.
IEC/AEEE-bus SOUR:PHS :PRAM:FOFF 1
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SLOT ATTENUATION Input value for the level reduction in dB of all active slots whose SLOT LEVEL
was set to ATTEN. Menu SELECT SLOT allows the slois {o be determined
whose level is to be reduced.

IEC/IEEE-bus command SCUR:PHS:5LOT:ATT 40 DB

SAVE/RCL FRAME...  Opens a window for saving and loading a frame configuration. Loading a
frame affects ail parameters that can be set under SELECT SLOT.

GET PREDEFINDED FRAME ...
RECALL FRAME. ..

A\ NALOG MOD L SAVE FREME. ..

ECTOR MOD "KL, DELETE FRAME. ..

IGITAL MOD
IGITAL STD |

15M SEQ
¢y UTILITIES

Fig. 2-67  Menu DIGITAL STD - PHS - SAVE/RCL FRAME, SMIQ equipped with Modulation Coder
SMIQB10 and Data Generator SMIQB11

(SAVE/RCL FRAME...) GET PREDEFINED  Loads a factory-set frame configuration.
FRAME... DN1_TCH Downlink Traffic Channel in slot1
UP1_TCH Uplink Traffic Channel in slot!
DN1_SYNC  Downlink Sync Channel in slot1
IEEE  SOUR:PHS:FLIS:PRED:LOAD “DN1 TCH®

RECALL FRAME... loads a frame configuration saved by the user.

IEC/IEEE-bus SOUR:PHS:FLIS:LOAD "rname"
SAVE FRAME.. Saves a user-defined frame configuration.
IEC/IEEE-bus SOUR:PHS:FLIS:STOR "name"

DELETE FRAME... Deletes a frame configuration saved by the user.
IEC/IEEE-bus SOUR:PHS:FLIS:DEL "name"
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SELECT SLOT...

Selection of one of 8 possible slots. When selecting the slot, a window is
opened in which the data contents belonging o this slot can be defined.

4 slots are available for uplink and downtink. They are designated as UP<i>
and DN<i> in the display. For remote conirol, the slots are numbered from 1 to
8. The following assignment applies:

Slot |DN1 |DN2 |DNs |DN4 [upt |uP2 |upa |ups

Sotoumber |1 |2 |3 |4 |5 |6 |7 |8

Note: If the cursor is placed onto a slot in the diagram, it may be swifched on
and off by pressing one of the unit keys (foggle function).

ANALOG MOD
VECTOR MOD

ITAL 'STD |
LE OU0TPUT
SWEER

DIGITAL MOD

- BURST TYPE. ..
i SLOT LEVEL ATTEN

SET DEFAULT ¥
CS-ID SURAMBLE STATE
¢ ID COBE

PR 1899 9999 9999 9998 H
W 50EF 2993 H
CI 8 H
Cs ID 202 0002 0001 H
PSS ID Qo0 0001 H ¢
IDLE ¢ 0000 0000 H ‘
CRC CI+CE ID+PS_ ID+IDLE
¥ GUARD 5000 H

Fig. 2-68  Menu DIGITAL STD - PHS - SELECT SLOT, S8MIQ equipped with Modulation Coder
SMIQB10 and Data Generator SMIQB11
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SMIQ

(SELECT SL.OT)

1084.8004.03

BURST TYPE...

SLOT LEVEL

SET DEFAULT W

CS-iD SCRAMBLE
STATE

CS-iD SRAMBLE
CODE

ENCRYPTION
STATE

ENCRYPTION KEY

S8

Opens a window for the selection of the burst type used
o configure the selected slot.

TCH_FULL Traffic channel configuration (rate 32 kbit/s)
IEEE-bus SOUR:PHS:SLOTZ:TYPE TCEF
TCH_HALF Traffic channel configuration (rate 16 kbit/s)
IEEE-bus SOUR:PHS:SLOTZ :TYPE TCHH

VOX VOX configuration. In siots 4 to 8 (uplink)
transmission is only in every fourth frame.

IEEE-bus SOUR:PHS: SLOTZ:TYPE VOX
SYNC Sync burst
IEEE-bUs SOUR:PHS:SLOTZ2: TYPE SYNC

ALL DATA Burst type for testing with freely
programmable data contents

IEEE-bus SCOUR:PHS:8LOT2:TYPE ADAT

Selection of level for selected slot.
OFF Maximum attenuation
IEEE bus :SOUR:PHS:SLOT2:LEV OFF

FULL The level corresponds to the value indicated

on the SMIQ LEVEL display.
IEEE bus ;80UR:PHS:8LOTZ:LEV FULL

ATTEN The levet is reduced by the vaiue set under
SLOT ATTENUATION.

HEEE bus :30UR: PHS:SLOT2:LEV ATT

Resets the subsequent parameters o the factory-set
values.

IEC/IEEE-bus command SOUR:PHS:SLOTH:PRES

Switch on/off of CS-ID scrambling function.
IEC/IEEE-bus  SOUR:PHS:8LOT2:8CR:STAT ON

Input value in hexadecimal form for initializing the
scramble generator.

IEEE-bUus  SOUR:PHS:SLOTZ2:SCR:CODE #H123

Switch on/off of encryption scrambling function. This
parameter is only available for TCH burst types.

IEC/IEEE-bus SCUR:PHES:SLOT2 :ENCR:3TAT ON
Input value in hexadecimal form for initializing the

scrambie generator. This parameter is only avaiiable for
TCHburst types.

|EEE-bus SCOUR:PHS:SLOTZ2:ENCR:KEY #H1234
Disptay of data contents in the 4-bit data field "Ramp".

Dispiay of data contents in the 2-bit data field
"Start Symbot”.
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(SELECT SLOT) PR

uw

Cl

SA

TCH/VOX

CS-1D

PS-ID

1DLE

1084.8004.03

Dispiay of "Preamble”.

Input value for the "Unique Word" in hexadecimai form.
IEC/IEEE-bus SOUR:PHS:SLOTZ:UWOR $#H3DAC

Display of the "Channel Ildentifier” data field in hexa-
decimal form.

Selection of data source for SACCH. This data field is
only displayed for burst types TCH and VOX.

PN.. PRBS data according to CCITT V52 or Rec.
0.151 with periods between 2°-1 and 2°-1.

IEEE :SCOUR:PHS: SLOT3:SACCH PNY
DLIST Data from a programmable data list.

[EEE . SOUR:PHS:SLOT3:SACCE DLIS
SERDATA Data from data input SER DATA

IEEE :SOUR:PHS:SLOT3: SACCH SDAT

Selection of data source for TCH data field. This data
field is only displayed for burst types TCH and VOX.

PN.. PRBS data according to CCITT V52 or Rec.
0.151 with periods between 2°-1 and 2°°-1.

IlEEE  :SOUR:PHS:SLOT3:TCH PNY
DLIST Data from a programmable data list.

IEEE - 50UR:PHS:SLOT3:TCH DLIS
SERDATA Data from data input SER DATA

[EEE  :S0UR:PHS:SLOT3:TCH SDAT

Input value for the "Cell Station 1D Code” field in hexa-
decimal form. This data field is only displayed for the
burst type SYNC.

{EEE-bus SCQUR:PHS:SLOT2:CSID #H20200020001

Input value for the "Personal Station ID Code" field in
hexadecimal form. This data field is only displayed for the
burst type SYNC.

IEEE-bus SCUR:PHS:SLOT2:PSID $HOO0000L

Dispiay of data contents in the "idie" field. This field is
only displayed for the burst type SYNC.

Display of data contenis in the "Guard” field in hexa-
decimal form.
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2.12 Digital Standard 1S-95 CDMA

With the options Moduiation Coder (SMIQB10), Daia Generator (SMIQB11) and option Digital Standard
CDMA (SMIQB42) provided, CDMA signals can be generated according to standard 15-85' as well as J-
STD-008.

SMIG can simulate both the transmit signal of a base station (forward link) and the transmit signal of a
mobile station (reverse link). The forward link signal consists of up to 64 code channels. A reverse link
signal can be generated in the full-rate or half-rate mode.

Simple bit patterns or pseudo random bit sequences (PRBS) can be selected as moduiation data for
forward link. Every code channel has a different PRBS. Modulation data are not subject to channel
coding {convolution coding, interieaving).

The following figure shows the schematic of forward link signal generation.

PN{1IPN a
Walsh 0
0000... ,‘l_, Baseband
& - FIR Filter
Walsh 1
A |
v

ey 4
Pattern — 1 } : . ~_
M (3 + X‘ R 2 :

PRBS %

[
Channel Power Setting

. QPSK Mapping Baseband
: : FIR Filter
L]
Walsh k % = U
Pattern ., ! |
PRBS _% 5
19200 bps 1.2288 Mcps

Fig. 2-689 Forward link signal generation

At a chip rate of 1.2288 Mcps, the modulation data rate for forward link is 19200 bp/s for all channels.
The modulation type is QPSK. For baseband filtering, a FIR filter with equalizer is preset according to
I1S-95 (FILTER TYPE 1S-85 EQUAL). Other filters can be set as well. The chip rate is preset to
1.2288 Mcps according to 1S5-25 but can be freely selected.

! TIAELA/IS-85, Mobile Station-Base Station Compatibility Standard for Dual-Mode Wideband Spread Spectrum Cellular
Systemns
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To generate a reverse link signal, two different operating modes are available. The following figure
shows the schematic of reverse link signal generation without channel coding.

Baseband
PN, FIR filter
§ - </ .
Pattern 64 array had ™~
N orthogonal
PRBS E
—— modulator Delay ~Cs 9
28800 bps =@ 1/2 chip u a2 pune
307200 bps

PNat 12288 Mcps

Fig. 2-70 Reverse link signal generation without channel coding

Simple bit patterns, PRBS and freely programmable data sequences in a data list are available as
modulation data. At & chip rate of 1.2288 MHz, the modulation data rate of the reverse link is
28800 bps/s. The modulation type is offset-QPSK. A FIR filter is preset as baseband filter without
aqualizer according to 15-95 (FILTER TYPE 15-95).

The second reverse fink mode also comprises channel coding. With this reverse link coded mode, both
an access channel (4800 bps) and a traffic channel can be generated with all the data rates between
1200 bps and max. 14400 bps complying with 1S-95 (Rate Set 1 and 2). The following figure gives an
example of signal generation for the traffic channel with 9600 bps and shows the associated frame
structure.

Add Convolutionat

List —o FQ Indicator, |_______ gl Encoder
iy Encoder Tail

—_—
PRBS 8600 bps

9800 bps
Baseband
PN, FIR Filter
s > E
S
Biock 64 fach ™~
Interleaver o Orthogonal
Modulator Delay ~& a
M 12Chp M~ [
28800 bps 307200 bps
PNal 4 2288 Mcps
Fig 2-71 Traffic channel 9600 in "Reverse Link Coded” mode
DATA FQI TAIL
9600 bps .
Erame 172 Bit 1218
Fig 2-72 Frame structure of traffic channel 9600 in "Reverse Link Coded" mode
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PRBS of different lengths and a list of freely programmable data sequences are available as modulation
data. In the reverse link coded mode, MIQ generaies a test signal for BER and FER easurements at a
base station receiver. A special ervice mode is required for the DUT since the long code is set to 0 in
the SMIQ! test signal.

To facilitate operation, the following tables show the frequency channels according to regulations 18-95
and J-STD-008. The tables are also available on the SMIQ display via the HELP function for 15-95 menu
selection.

Table 2-14 CDBMA: channel numbers and their frequencies

iS85 channel numberr generator frequency /MHz
Mobite station 1<N<777 0.03N + 825.0

1013 s N 1023 0.03(N-1023)+825.0
Base station 1<N<777 0.03N + 870.0

1013 < N < 1023 0.03(N-1023)+87C.0
JSTD-008 channel number generator frequency/MHz
Mobiie station 1<N<1198 0.050N + 1850.000
Base station 1<N=<1198 0.050N + 1930.000

Table 2-15 Preferred CODMA-irequency channels according to J-8TD-008

channel number | generator-frequency/MHz channel number | generator-frequency/Miz
mobile station | base station mobile station | base station
25 1851.25 1631.25 600 1880.00 1860.00
50 1852.50 1932.50 625 1881.25 1961.25
75 1853.75 1933.75 650 1882.50 16682.50
100 1855.00 1935.00 675 1883.75 16683.75
125 1856.25 1936.25 725 1886.25 1966.25
150 1857.50 1937.50 750 1887.50 1867.50
175 1858.75 1938.75 775 1888.76 1668.75
200 1860.00 1940.00 825 1891.25 1671.25
225 1861.25 1941.25 850 1892.50 1872.50
250 1862.50 1942.50 875 1883.75 1973.75
275 1863.75 1843.75 925 1896.25 1676.25
325 . 11866.25 1946.25 950 1887.50 1977.50
350 1867.50 1947.50 975 1888.75 1978.75
375 1868.75 104875 1000 1806.00 1980.00
425 1871.25 1951.25 1025 1801.25 1981.25
450 1872.50 1952.50 1050 1802.50 1982.50
475 1873.75 1953.75 1075 1603.75 1983.75
560 1875.00 1955.00 $100 1805.00 1985.00
525 1876.25 1956.25 1125 1906.25 1986.25
550 1877.50 1957.50 1150 1807.50 1997.50
575 1878.75 1958.75 1178 1908.75 1988.75
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2.12.1 Sync and Trigger Signais

A CDMA sequence with a length of 98304 chips is calculated for the generation of forward link CDMA
signals and stored in the memaory of the data generator {(option SMIQB11). This chip sequence can be
run repetitively (TRIGGER MODE AUTQ). During reverse link signal generation with channel coding, the
modulation data are continuousily processed in real time.

Trigger signals can be used for synchronized measurements on receivers.

A trigger signal can be fed via the TRIGIN input at connector PAR DATA. The chip sequence either
starts immediately after the active slope of the trigger signal or after a settable number of chips
(TRIGGER DELAY). Retriggering (RETRIG) can be inhibited for a settable number of chips (TRIGGER
INHIBIT}.

A trigger event can be executed manually or via the IEC/IEEE bus using EXECUTE TRIGGER. When a
trigger event is executed, a trigger signal is output at the TRIGOUT 3 output of SMIQ.

SMIQ also generates the following sync signals:

+ a 20-ms frame clock (traffic channel frame clock)
¢ a 80/3-ms clock (short sequence roliover)

* a 80-ms clock (super frame clock))

s a 2-s clock (even second ciock)

¢ a PCG clock in reverse link at half rate, 1/4 rate and 1/8 rate

SMIQ can output two of the four signals via pins TRIGOUT 1 and 2 of connector PAR DATA.

Even secand clock UL LRt

Perod: 2sec, - JE— —
80 ms

superttame L T
| Short Code
|. Period .

Short Sequence L. 2orled n

Rolf Over 1. L “““ S
| S .

Paging Frame, i i I i i ] : v Al

'rrafﬂc Frame —— 3‘ . e SO [ . P PP S USSP S S (OSSP PR S S S SO S S
=0

Short Codg | PN=15 0
Fig. 2-73 CDMA sync signals

A clock synthesizer on the modulation coder generaies the chip clock and a multifold chip clock in the
SMIQ. All the clock signals are synchronized 1o the 10-MHz reference of the SMIQ. The chip clock is
available at connector SYMBOL CLOCK and the muttifold chip clock at connector BIT CLOCK. If
required, the clock synthesizer in the SMIQ can be synchronized to an external chip ciock which is fed in
at connector SYMBOL CLOCK.

The clock signal is selected in the menu via CLOCK-CLOCK SOURCE EXT.

To allow for a trouble-free synchrenization of the clock synthesizer first apply the external clock and set
the correct symbol rate at SMIG. Then switch CLOCK SOURCE from INT to EXT.

Note: The set symbol rate should not differ by more than 1% from the symbol rate of the external
signal.
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2.12.2 PRBS Data Source in Forward Link

A PN generator is used as PRBS data source for forward link modes. This PN generator provides a
pseudo random bit sequence with a period of 2'"-1. The PRBS data seguence is a so-called sequence
of maximum length that is generated by means of a feedback shift register. The following schematic
shows the PN generator with feedback to registers 3 and 0 (output). The data of the start value are
entered into the register.

EXCR

Bl

1 « e .
16 15 14

= DATA

The start value of the PN generatoris 1100 0100 1110 0011 1
The bit seguence after the start thus is:

1100 C1G0 1110 001l 1.1t 00atl 1113 Li1g. ..
G011 1111 oooo 0111 1110 001l 1601 1160, ..
Gllt 1111 ig1l 1111 1160 cooL Gol1o Gooa. ..

1110 0100 G001 0011 1110 0010 0100 0Li0..........
The generated bits are assigned to the modulation data of the different forward link modes as follows:

Mode FWD_LINK_18
The PN bits are assigned to the different code channels as foliows:

Modulation data bit 0:
1100 0100 1110 0011 1111 0601 1111 1110
T T
c3l, ch30, .. e chi

Modulation data bit 1:
0711 11311 0060 0111 11140 0011 1001 1100

T T
ch3l, ch30, ... chi
etc.

The data bits of the unused code channels ¢18 to ¢31 and those of the deactivated code channels
are discarded, ie not used.

Modus FWD_LINK_84
The PN bits are assigned to the different code channels as follows:

Modulation data bit O:
11G00100111000111112000131121210 001111110000011111100012106012100

t TT T
€31, ch30, ..t ch0,ch63, ch62, .......ovoo.. .. ch32

Modulation data bit 1:
0111112110111 1113100000200100000.121001000001002112210001001000110

T T T
c331, ch30, .. chQ,ched, ché6Z, . ............ L..Cch3Z
elc.

The data bits of the deactivated code channels are discarded, ie not used.
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2.12.3 PN Generators as Internal Data Source for Reverse Link

Different PN(Pseudo Noise) generators can be selected as data source for moduiation data in the two
reverse link modes. These PN generators provide pseudo random bit sequences of different lengths or
periods which is why they are also called PRBS generators {Pseudo Random Binary Sequence).

The data sequences are so-called sequences of maximum lengths that are generated by means of
feedback shift registers.

The following schematic shows the @ bit generator with feedback to registers 4 and 0 {output).

EXOR

— DATA

The pseudo random sequence of a PRBS generator is determined by the number of registers and the
feedoack. The following tabie describes all available PRBS generators:

Table 2-16 PN generators for [S-85 reverse link

PRBS generator Length in bits Feedback to Start value

9 bits 2% 1 = 511 Register 4, 0 1100 0100 1

11 bits 2'' 1 =2047 Register 2, 0 1100 0100 111

15 pits 2" 1 = 32767 Register 1, { 1100 G100 1110 001

16 bits 281 = 65535 Register 5,3, 2,0 1100 6100 1110 0011

20 bits 2% .1 = 1048575 Register 3, 0 1100 0100 1110 D01 1111

21 bits 2% .1 = 2087151 Register 2, 0 1100 0100 1116 0011 11110
23 bits 2% 1 = 8388607 | Register5, 0 1100 0100 1115 0011 1111 000

PN generators PN9,11,15,20 and PN23 are designed according to CCITT Rec. 0.151/152/153. The
output sequence is inverted for generators PN15 and PN23.

Example: PN9 generator in siot 1 with start value 110001001 (binary)

EXOR

The resulting ouiput sequence is 110001001100010001000 ete.
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2.12.4  Menu CDMA Standard - Forward Link Signal

Menu DIGITAL STD - i5-95 provides access fo settings for 1S-95 CDMA signal generation. The
following figure shows the menu for generating the forward link signal (transmit signal of base station) in
the FWD_LINK_18 mode. The menus for generating reverse link signals are described in the foliowing
section. Parameters that are identical for both modes are explained in the menu for forward link.

Menu selection: DIGITAL STD - 18-985- MODE - FWD_LINK_18

100. 000 000 O -

oFF | O]

CMODE. . . [FWD_LINK 18 |
SET DEFRULT p P T T
ODULERTION. . .

DTGITAL ST TRIGGERK MODE...

LF euTteun EXECUTE TRIGGER p

TRIGGER. ...

TOTAL POWER ~30.00 dBm
ADJUST TOTAL POWER p
SAVE/RCL MAPPING. ..

UTILITIES

POWER [4B] DATA STATEE

CHANNEL NO. WALSH CODE
0D {PILOT) ) -7.0 0oao ON
1 32 ~13.0 PEBS ON
2 1 -7 R ERES ON
3 g -10.3 PRBS oN
4 10 ~10.3 PRES oN !
5 11 -10.3 FRES oN
6 12 -10.3 PRBES oN
g 17 ~10.3 PRBS ON
8 23 -10.3 PRES oN
9 33 -10.3 PRES OFF
10 34 -10.3 FRES OFF
1 35 -10, 2 DRES OFF
12 36 -10.3 PRES OFF .
13 37 -1G.3 FRES OFF |
14 38 -10.3 PRES OFF
i 15 39 -10.3 PRES OFF
| 16 40 ~10.3 PRBES OFF
‘ 17 41 -10.3 PRBS OFF
Fig. 2-74 Menu DIGITAL STD ~ [5-85 - MODE - FWD_LINK_18
STATE Switch on/off of modulation Digital Standard 15-95 CDMA. Vector modulation

and digital modulation will be switched off automatically.
IECAEEE-bus command 8OUR: 1895 STAT ON
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MODE Selection between the different modes for generating a forward link signal or
reverse link signals. The REV_LINK modes will be described in the following

sections.
FWD LINK 18

FWD_LINK 64

REV_LINK

REV_LINK_CODED

1084.8004.03

Activates the generation of a forward link signal with
up top 18 code channels (channel No. 0 to 17).
The Walsh code (WALSH CODE) and the source for
modulation data (DATA) can be determined
indivicually for each . channel.
Each channel can be switched on/off (STATE).
The relative power (POWER) of channels 0 {pilot), 1
and 2 can be freely determined in range -30dB to
0 dB.

The power setting of channel 3 also determines the
power setting of channels 4 to 17. This means that
channels 3 to 17 all have the same power provided
that the channeis are swilched on.

IEC/IEEE-Dus SOUR:IS95:MODE FLINLS

Activates the generation of a forward link signal with
up 1o 64 code channels.

Walsh codes 0 to 63 (WALSH CODE) are assigned
to the channels.

The source for modulation data (DATA) can be
determined  individually for each  channel
Each channel can be swiiched on/off (STATE).
The relative power (POWER]} of the pilot channel
(Walsh Q) can be freely determined in range -30 dB to
0 dB.

The power setting of channel 1 also determines the
power setting of channels 2 to 63. This means that
channels 1 to 63 all have the same power provided
that the channels are is switched on.

IEC/IEEE-bus  SOUR:IS%5:MCDE FLING4

Activates the generation of a reverse link signal
without channel coding. A selection between the full-
rate and hali-rate mode (RATE) is possible.

IEC/IEEE-bUs  SQUR:IS95:MODE RLIN

Activates the generation of a reverse link signal with
channel coding. A selection between the access
channel and traffic channe!l with different rates is
possible.

IEC/AEEE-bus  SOUR:I895:MODE RLCO
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SET DEFAULT > Provides the default setting for the channel configuration of the forward link
modes. '
For FWD_LINK_18:
- channels 0 to 8 are switched on
- the power of the pilot channel (channel 0) makes out 20% of the total power
{-7 dB).
- channel 1 is set as sync channel by WALSH CODE 32
- channel 2 is set as paging channel
- the remaining 7 channels are configured as traffic channels
The power setting was selected according to the "Base Station Test Model"
of TIA standard IS-97.
For FWD_LINK_64:
- all 64 channels are swiiched on
- the power of the pilot channel makes out 20% of the total power {-7 dB).
- the remaining 80% of the transmit power is distributed equally on the
remaining 63 channels.
IECAEEE-bus command SOUR: 1395 PRES
MODULATION... Opens a window for setting the modulation parameters.

100. 000 000 0 =

A srarte MODULATICN TYPE | QPSK 1895 |

o FREQUENCY e
1.228 8GO0 0 Mcps

LEVEL : MODE

ANALOG MOD
VECTOR MOD

 SET DEFAULT
[MODULATION.

CHIP RATE

FWD LINK FILTER... [IS-95 EQUALIZER

' TRIGGER MODY REV LINK FILTER, .. 15-99)
IGITAL STD | EXECUTE TRIJ RCLL OFF FACTCR 0,20
TFOEERTT TRIGGER....!| FILTER MODE
SWEER CLOCK. . .
LIST ' LOW DISTORTION MODE
MEM SEQ . TOTAL POWER
w UTILITIES - ADJUST TOTA

DIGITAL MOD

OFF | ON

Fig. 2-75 Menu DIGITAL STD - 1S-95 - MODULATION...
{MODULATION...) MODULATION TYPE  Indicates the modulation type.
CHIP RATE Setting value of chip clock frequency.

Preset to 1.2288 Mcps.

IEEE-bus command SOUR:TS95:CRAT 1.2 MH7Z
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{(MODULATION...)

TRIGGER MODE...

1084.8004.03

FWD LINK FILTER...

REV LINK FILTER...

ROLL OFF FACTOR

FILTER MODE

LOW DISTORTION
MODE

Opens a window for selecting the baseband filters
far the forward link.

A selecticn between the FIR filters defined in 18-85 or
the Nyquist fiters COS and SQRCOS is possible. A
FIR filter is preset with equalizer according to 1S-85.

IEEE command SOUR: IS95:FILT: FTYD EIS95

Opens a window for selecting the baseband filter for
the reverse link.

A selection between the FIR filters defined in [S-85 or
the Nyquist filters COS and SQRCOS is possible. A
FIR filter is preset according to 15-85,

IEEE command SOQUR:IS95:FILT:RTYP IS55

Setting value of roll-off factor.
The seiting is only possible provided that a COS or
SQRCOS filter is selecied under FILTER.

IEEE-bus command SCUR: ISS5:FILT:PAR 0.22

Selection of filter mode.

LOW_ACP Filter for minimum Adjacent Channel
Power.

[EEE SOUR:ISGS:FILT:MODE LACP
LOW_EVM  Filter for minimum vector error.

IEEE SQUR:IS55:FILT:MODE LEVM
Switch on/off of low-distortion mode.
After switch-on, the level of the IQ baseband signals
is reduced by 3 dB. In some cases, this might reduce

undesired intermodulation products. OFF is normally
the more favourable setting.

IEC/IEEE-bus command SOUR:IS95:LDIS OFF

Opens a window for selecting the COMA sequence.

AUTO

RETRIG

ARMED_AUTO

ARMED_RETRIG

The calculated CDMA chip sequence is cyclically
repeated.

{EC/IEEE-bus command SOUR: 1885880 AUTO
The CUMA chip sequence is confinuously repeated. A
irigger event causes a restart from frame 1.
IEC/AEEE-bus command SQUR:TS95:SEQ RETR
The CDMA chip sequence cannot be staried from frame
1 until a trigger event has occurred. The unit then

automatically switches over to the AUTO mode and can
no tonger be triggered.

{EC/IEEE-bus command SOUR:IS85: 8EQ RAUT
The CDMA chip sequence cannot be started from frame

1 until a trigger event has cccurred. each new trigger
event causes a restart.

|EC/IEEE-bus command SCUR: 18595880 ARET
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EXECUTE TRIGGER ™ Executes a trigger event to start the CDMA chip sequence.
IEC/AEEE-bus command : TRIG: DM IMM

TRIGGER... Opens a window for selecting the trigger source, for configuring the trigger
output signals and for setting the time delay of an external trigger signal.

FREQUENCY ; Aot TRIGGER SOURCE

LEVEL ] L 3 EXT TRIGGER DELARY

ANALOG MOD ET DEFAULT EXT RETRIGGEER INHIZRIT
VECTOR MOD fODULATION.

GITAL MOD RIGEER Mopl TRIGGER OUT1 EVEN SECOND
DIGITAL STD) ¥ECUTE TRI, TRIGGER QUTZ SHORT SEQ ROLLOVER

© QUTPUT TEEER T TRIGGER OUT1 POL POS  NEG
SWEEP Tacr 7T TRIGGER OQUTZ POL PCS NEG
LIST TRIGGER OUT1 DELAY o
MEM SEQ ' OTAL POWER TRIGGER OUTZ DELAY 0
UTILITIES ¥ LpJUST TO T

Fig. 2-76 Menu DIGITAL STD - 18-85 - TRIGGER...

(TRIGGER...) TRIGGER SCURCE Selection of trigger source.

EXT The CDMA chip sequence is started
from frame 1 by means of the active
slope of an external rigger signal.

The polarity, the trigger threshold and
the input resistance of the TRIGIN input
can be modified in menu DIGITAL
MOD - EXT INPUTS.

INT A trigger event is manually executed by
EXECUTE TRIGGER.

IEC/IEEE-bus SOUR:IS95: TRIG: SOUR EXT

EXT Setting the number of chips (symbois) by which an
TRIGGER DELAY external trigger signal is delayed before it starts the
CDMA chip sequence.

This is used for setting the time synchroneity
between the DUT and other units.

IEC/IEEE-DUs SOUR:IS%5:TRIG:DEL 3
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(TRIGGER...) EXT
RETRIGGER INHIBIT

TRIGGER OUT 1/2

TRIGGER OUT 1/2 POL

TRIGGER OUT 172
DELAY

1084.8004.03

Setting the number of chips for which a restart is
inhibited after a trigger event.

With TRIGGER MODE RETRIG selected, each new
trigger signal restarts the CDMA chip sequence. This
restart can be inhibited for the entered number of
chips {(symbols).

Example:

The entry of 98000 symbols, for example, causes
new trigger signals to be ignored for the duration of
98000 chips after a trigger event.

IEC/IEEE-Dus SOUR:ISUS:TRIG:INH 16000

Selection of signals for outputs TRIGOUT 1 and
TRIGOUT 2 of connector PARDATA.

All the times indicated are valid for a chip rate of
1.2288 Mcps.

TRAFFIC FRAME 20-ms frame clock
IEC/IEEE-bus SCUR:IS95:0UTP1 TFR

SHORT SEQ ROLLOVER 80/3-ms clock
IEC/IEEE-bUS SCUR:IS95:0UTPL SSR

SUPER FRAME 80-ms clock
IEC/IEEE-bus SCUR:I595:0UTPL SFR
EVEN SECOND 2-s clock
IEC/IEEE-bus SOUR:I895:0UTPL ESEC
PCG nower control group rate

IEC/IEEE-bus SOUER:1395:0UTPL GATE

Selection of signal polarity at outputs TRIGOUT 1
and TRIGOUT 2 of the PARDATA connector,

IEC/IEEE-bus  :SOQUR:ISS5:0QUTPL:POL NORM

Setting the number of chips by which the selected
trigger signal is delayed.

IEC/IEEE-bus DS0UR:I895:0UTPL DEL -50
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CLOCK... Opens a window for selecting the clock source.
The CDMA chip ciock in SMIQ corresponds to the symbol clock of the
modulation. Therefore, the terms symbol clock and chip clock  are
synonymous.

100. 000 000 0 ==

FREQUENCY s 2 srare [RCSNUSUM CHIP CHIPXS CHIPXS CHIPX16

5 MODE CLOCK SOURCE | BXT
$ET DEy| DELAY 0.35 Symb
VECTOR MOD MODULAT
DIGITAL MOD TRIGGER
ITAL MO ooy
TRIGGER
FCLock .

2 TOTAL P
UTILITIES ¥ apJust |

Fig. 2-77 Menu DIGITAL STD - 18-95 - CLOCK...

{CLOCK...) MODE Selection of the type of external clock signal.
CHIP Chip clock

CHIPXn  Four-, eight- or sixteen-fold chip clock
(n=4, 8 or 16).

IEC/IEEE-bus : SOUR: 18985 :CLOC: MCDE CHIP

CLOCK SOURCE Selection of ciock source.
INT SMIQ uses internally generated clock
signals.
EXT An external chip clock is fed in at connec-

for SYMBOL CLOCK. Muitifolds of the
chip clock are fed in at connecior BIT
CLOCK .
The clock synthesizer on the moduiation
coder is synchronized to this clock.
Parameter CHIP RATE has to be setf with
an accuracy of £1 %.

The polarity, the trigger threshold and the
input resistance of the SYMBOL CLOCK
input can be modified in menu DIGITAL
MOD - EXT INPUTS.

{EC/IEEE-bus SOUR:IS%5:CLOC: SOUR INT
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(CLOCK...)

TOTAL POWER

ADJUST
TOTAL POWER P

SAVE/RCL
MAPPING...

1084.8004.03

DELAY Setting the delay of generated modulation signal fo
an external clock.

This can be used, for example, for synchronization
with a second unit to achieve time synchroneity
between the modulation signals of the two units.

The displayed setting resolution of 1/100 symbol is
only attained for symbol-clock frequencies below
100 kHz.

The resolution is reduced with increasing frequency.
At a chip rate of 1.2288 Mcps, the resolution equals
the chip duration x 0.1.

IEC/NEEE-bus SOUR:IS95:CLOC:DEL 0.5

Display of total average power at RF output.

The display is only valid, if TOTAL POWER does not exceed the dispiayed
LEVEL. The 1/Q modulator can thus be protected from being overioaded.

In addition to average power (LEVEL) the peak envelope power (PEP) is also
indicated in the header of the display. The value for PEP is calculated based
on g worst case. The actual peak powers are mostly smaller,

IEC/AEEE-bus command : SOUR: 1895 : POW?

Changes the value of power of the activated code channel. After the setting
the TOTAI POWER is equal to the power indicated in the LEVEL display.

The power ratios of different code channels are retained.

IEC/IEEE-bus command : SOUR: 1895 : POW: ADJ

Saves/calls up the set channel configuration.

This setting is only possible in the forward link mode.

For FWD_LINK_18, the following is saved for each channel number:
- selected WALSH CODE

- set POWER

- type of modulation data (DATA) and

- switch-on state.

For FWD_LINK_84, the following is saved for each channel number:
- sat POWER

- modulation data {DATA} and

- switch-on state.

The channel configuration of the two forward-link modes is stored and loaded
at the same time.
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A FREQUENCY > MODE W GET PREDEFINED MAPPING..:
LEVEL 4 SET DEFAULT | RECALL MAPPING...

ANALOG MOD  MODULATION. . SRVE MAPPING. ..
VECTCOR MOD TRIGGER MonEe DELETE MAPPING. ..
DIGITAL MOD ' EXECUTE TRIC

DIGITAL 570, i
LE ouTRUT CLOCK. . .
SWEEF :
LIST i . TOTAL POWER
MEM SEQ ADJUST TOTA
UTILITIES AVE/RCL MAR

s

Fig. 2-78 Menu DIGITAL STD - IS-95 - SAVE/RCL. MAPPING...

(SAVE/RCL GET Loads a factory-set channei configuration.
MAPPING...) PREDEFINED MAP  piLOT A pilot signal is generated only.

08CHAN A signal with 9-code channels Iis
generated according to the Base Station
Test Model (1595).

18CHAN A signal with 18-code channels is
generated.

IEEE (SOUR: IS95 :MAPP: SEL:PRED "pilot™"

RECALL MAPPING... Loads a stored channel configuration.
|[EEE-bus SOUR:ISS95:MAPP:LOAD “name"

SAVE MAPPING... Stores the channel configuration. For remoie control,
a name with 7 characiers at max. can be used.

HEEE-bus :SOUR:ISOS5:MAPE:STOR "name®

DELETE MAPPING... Deletes a stored channe! configuration.
IEEE bus SOUR:IS95:MAPP:DEL "name™

CHANNEL NO Dispiay of channel number.
This menu column is only displayed in the forward link mode.

WALSH CODE Setiing the Walsh code.
This menu column is only displayed in the forward fink mode.

For FWD_LINK 18
- the Walsh code can be set individually for each channel.
IEC/EEE-bus command SOUR:IS$95:CHANL :WALS 32

For FWD_LINK_64

- the Walsh code cannot be set. In this mode, the Walsh code corresponds to
the channel number. All the 64 code channels are displayed.
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POWER

DATA

STATE

1084.8004.03

Setting the power of channel.
This menu column is only displayed in the forward link mode.

POWER indicates the average power of the code channel relative tc the
power indicated in LEVEL display (code domain power).

For FWD_LINK_18
- the power of channels 0, 1, 2 is set individually.

- the other channels have the same power. The power for all the channels is
set in channel 3.

For FWD_LINK_64
- the power of the pilot channel is set individually.

- the other channeis have the same power. The power for all the channels is
set in channel 1.

IEC/IEEE-bus command 80UR : 1395 : CHANL :POW -10 DB

Setting the modulation data for the selected code channe.
This menu column is only displayed in the forward link mode.

The data rate for all forward link channels corresponds to the chip rate/64, ie
19200 bps at a chip rate of 1.2288 Mcps

000 Continuous sequence of zeros

{EC/IEEE-bus command SOQUR:IS895:CHANI:DATA ZERO
1111 Continuous sequence of ones

IEC/IEEE-bus command SCGUR: 1895 CHANL: DATA ONE
1010 Alternating sequence of zeros and ones

[EC/AEEE-bus command SOUR:TS95:CHANT:DATA ALT
PRBS Pseudo random data, different in every code channel
I[ECAEEE-bus command SOUR:TS95:CHANL :DATA PRBS

Switch on/off of assigned code channel.
This menu column is only displayed in the forward link mode.

[EC/IEEE-Dbus command SOUR:ISS5:CHANL : STAT ON
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2.12.5 Menu CDMA Standard - Reverse Link Signal without Channel Coding

Menu DIGITAL STD - 15-85 provides access to settings for 15-95 CDMA signal generation. The
following figure shows the menu for generating the reverse link signal (fransmit signal of mobile station)
without signal coding. The previous section showed the menu for generating the forward link signals as
well as the parameters that are identical for both modes.

Menu seiection: DIGITAL STD - 1S-95- MODE - REV_LINK

0000000 -

A FREQUENCY
LEVEL
ANALOG MOD
VECTOR MOD
DIGITAL MOD

MODE . . .

SET DEFZULT Pk
MODULATION. . .
TRIGGER MODE. ..
EXECUTE TRIGGER »

Y;Q;Tiiéiﬁg TRIGGER. .. .
uE oY CLOCK . . .
RATE FULL_RATE| HALF_RATE
BURST RANDOMIZER o | OFF]
DATA 0O0o 1111 1010 Y DLIST
Fig. 2-79 Menu DIGITAL STD - 18-95 - MODE - REV_LINK
STATE to CLOCK see section "Menu CDMA-Standard- Forward Link Signal”
RATE Selection of full-rate or half-rate transmission of modulation data. This

setection is only possible in the reverse link mode.
in the half-rate mode, only 8 of 18 power control groups of a frame are
transmitted {"power gating").

IEC/IEEE-bus commandSCUR: 1895 :RATE HALF

BURST Switch on/off of burst randomizer. This salection is only possibie during half-
RANDOMIZER rate transmission in the reverse link mode.

OFF Every second power control group is transmiited.

ON A random algorithm determines which eight of the 16 power

control groups of a frame will be transmitted.
IEC/AEEE-bus command SCUR: I$95: RAND ON

DATA Selection of moduiation data for the reverse link signal. The data rate
corresponds to the chip rate x3/128, ie 28800 bps at 1.2288 Mcps.
0000 Continuous sequence of zeros
IEC/IEEE-bus SOUR:IS95:DATA ZERC
1111 Continucus sequence of ones
IEC/IEEE-bus  SOUR:IS95:DATA ONE
1010 Alternating zeros and ones

IEC/EEE-bUS SOUR:IS2%3:DATA ALT
PRBS PRBS data.

IEC/IEEE-bus  SOUR:IS95:DATA PRBS
DLIST Data from a programmabile data list.

lEC/EEE-bus  :SQUR:IS95 :DATA DLIS
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2.12.6  Menu CDMA Standard - Reverse Link Signal with Channel Coding

Menu DIGITAL STD - 1S-25 provides access to setlings for generating 1S-95 CDMA signals. The
following figure shows the menu for generating a reverse link signals with channel coding. The section
on the menu for forward link signal generation shows the parameters that are identical for both modes.

Menu selection: DIGITAL STD - 15-95- MODE - REV_LINK_CODED

-

FREQUENCY | DPHS | OK

LEVEL 15-9% MODE - - wRZV:LmeCODED:
ANALOG MOD PEni— SET DEFAULTF

CECTOR MOD MODULATION. . . QPSKE 37.57595
DIGITAL MOD TRIGCER MODE. .. [ AUTO |
DIGrTAL ST EXECUTE TRIGGER®

T I TRIGGER. .. . INT

CLOCK. .. INT

CHANNEL TYPE/RATE TRAFFIC 14400
DATA CURRENT :

ADD FRAME QUAL INDICATOR oFF | oN
CONVOLUTIONAL ENCODER OFF
BLOCK TNTERLEAVER OFF  ON
ERASURE BIT 0 1

¥ UTILITIES

Fig. 2-80 Menu DIGITAL STD - I8-95 - MODE - REV_LINK_CODED

Parameter STATE to CLOCK... see section "Menu CDMA Standard - Forward Link Signal”
CHANNEL Selects the type of channel and the associated data rate. This selection is only
TYPE/RATE possible in the reverse fink mode. The selection also determines the structure
of the channel coding and the number of data bils fo be inserted into each
frame.
TRAFFIC 14400  Traffic channel with 14400 bps. 267 bits are inserted into
each frame
TRAFEIC 7200 Traffic channel with 7200 bps. 125 bits are inserted into
each frame
TRAFFIC 3600 Traffic channel with 3600 bps. 55 bits are inserted into
each frame
TRAFFIC 1800 Traffic channel with 1800 bps. 21 bits are inserted into
each frame
ACCESS 4800 Access channel with 4800 bps. 88 bits are inserted into
each frame
TRAFFIC 8600 Traffic channel with 9600 bps. 172 bits are ingerted into
each frame
TRAFFIC 4800 Traffic channel with 4800 bps. 80 bits are inserted into
each frame
TRAFFIC 2400 Traffic channel with 2400 bps. 40 bits are inserted into
sach frame
TRAFFIC 1200 Traffic channel with 1200 bps. 18 bits are inserted into
each frame

{EC/IEEE-bus :SOUR:TSSS  RLC:CTYP TRAFT200
:SOUR:IS95 RIC: CTYP ACC4800
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DATA SCURCE

ADD FRAME QUAL
INDICATOR

CONVOLUTIONAL
ENCODER

BLOCK

INTERLEAVER

ERASURE BIT

1084.8004.03

Selects the modulation data for the reverse link signal with channel coding.
The data are continuously inserted into the data fleld of the corresponding
frame.

PN.. PRBS data to CCITT with period length between 2°-1 and 2%°-1.
IEC/IEEE-bus command : SOUR: 1595 :RLC:DATA PN1

DLIST Data from a previously programmed and stored data fist.
IEC/IEEE-bus commiand : SOUR: I895:RLC:DATA DLISt

Switches the frame quality indicator (CRC calculation) on or off. With OFF
selected, only zeros are sent instead of CRC bits.

IEC/IEEE-bus command (SCUR:ISSH:RLC:FQIN CN

Switches the convolutional encoder on or off. With OFF selected, the data rate
is attained by repeating the symbol.

IEC/IEEE-bus command :SOUR:IS95:RLO:CENC ON

Switches the interieaver funciion on or off.
IEC/IEEE-bus command :SOUR: IS95:RLO:BINT ON

Selects 1 or 0 for the erasure bit.
IEC/HEEE-bus command CSOUR:IS9SRLC:ERIT O
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2.13 Digital Standard NADC

With the options Modulation Coder (SMIQB10) and Data Generator (SMIQB11) provided, modulation
signals according to the American NADC standard {IS-54" or IS-138) can be generated. NADC is a
TDMA standard for cellular mobiie radio networks.

SMIQ can generate bath the transmit signal of a base station (BS) and the transmit signal of a mobile
station (MS). Transmission from BS to MS is called "downiink”, "uplink” being used for transmission in
the opposite direction.

Each TDMA frame consisis of 6 siots. The 6 slots can be configured for both full rate and half rate
mode. For half rate, the data content for each of the 6 slots can be defined separately by means of a
slot editor whereas in the full rate mode 2 slots for example siot 1 and 4 are combined in a frame. The
settings for the first slot are then automatically used for the assigned second slot. Each slot can be
switched on or off. Moreover, a defined intermediate level can be set for uplink siots.

A burst type has to be defined to configure a slot. The following burst types can be selected:

s TCH a traffic channe! burst with a different structure for uplink and downlink,

¢« SHORT the so-called "shortened burst” only available during uplink and,

« ALL _DATA burst type for test purposes with freely programmable data contents in the selected
slot.

The following internal modulation sources are available;
« different PRBS generators with a sequence length between 2°-1 and 2.1 and
¢ daa lists, ie freely programmable data sequences from the data generator memory.

For generating the NADC signals, SMIQ inserts the modulation data continuously {in real time) into the
selected slots. Using a digital signal processor the data generator generates a data sequence with
modulation data and control signals for envelope control.

The data generator in SMIQ generates a data stream which is converted into I1Q signals in the
moduiation coder. According io the NADC standard, the modulation type is /4 DQPSK at a symbol rate
of 24.3 ksymbol/s and VCOS filtering. Symbol rate and filtering can be changed in SMIQ.

t Personal Handy Phone System ARIB Standard (RCR 8TD-28)
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2.13.1 Sync and Trigger Signals

The data generator generates a data sequence with modulation data, control signals for envelope
control, and synchronization signals.

When TRIGGER MODE AUTO is selected, the NADC signal generation is started automatically.

This start can also be activated by an external trigger signal {TRIGGER MODE ARMED_AUTO) which
allows a synchronous sequence for BER measurements to be carried out on receivers.

A trigger signal can be fed via the TRIGIN input at connector PAR DATA. The active slope of a trigger
signal applied there executes a trigger event.

NADC signal generation at a frame limit is started after a trigger event. Data from data lists are inserted
into the selected slots stariing from the first bit. PRBS generators start with the set initialization status.

Signal generation either starts immediately after the active slope of the trigger signal or after a settable
number of symbols (EXT TRIGGER DELAY). Retriggering (RETRIG) can be inhibited for a seitable
number of symbols (EXT RETRIGGER INHIBIT).

A trigger event can be executed manually or via the IEC/IEEE bus using EXECUTE TRIGGER.
When a trigger event is executed, a trigger signal is output at the TRIGOUT 3 output of SMIQ.

SMIQ aiso generates the following sync signals:

¢ aframe clock at TRIGOUT 1 output,

+ aframe or muitiframe clock at TRIGOUT 2 output with settable position in the frame,
e the symbol clock and the bit clock.

A clock synthesizer on the modulation coder generates the symbol clock and the bit clock in SMIQ. All
the clock signais are synchronized to the 10-MHz reference of SMIQ. The symbol clock is available at
connecior SYMBOL CLOCK and the bit clock at connector BIT CLOCK. If required, the ciock
synthesizer in SMIQ can be synchronized to an exiernal symbol or bit clock.

The clock signal is seiected in the menu via CLOCK-CLOCK SOURCE EXT.

To allow for a trouble-free synchronization of the clock synthesizer first apply the external clock and set
the correct symbol rate at SMIQ. Then switch CLOCK SOURCE from INT to EXT.

Note:  The set symbol rate should not differ by more than 1% from the symbol rate of the external
signal.
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2.13.2 PN Generators as Internal Data Source

independent PN generators (Pseudo Noise) can be selected for each slot as data source for data fields
DATA and SACCH. These PN generators provide pseudo-random bit sequences of different length or
period. That is why they are also called PRBS generators (Pseudo Random Binary Sequence).

Data sequences are sequences of maximum length which are generated by means of feedback shift
registers.

The following figure gives an example of a 9 bit generator with feedbacks after register 4 and 0 (output).

EXOR

& -7 e s HH 4o {2 T {0 - oama

The pseudo-random sequence of a PRBS generator is clearly defined by the number of registers and
the feedback. The following table describes all PRBS generators available:

Table 2-17 PRBS generators for NADC

PRBS generator Lengthin bits Feedback after

9 bit 2% .1 = 511 Ragister 4, 0

11 bit 2™ 1 =2047 Register 2, 0

15 bit 2% .1 = 32767 Register t, 0

16 hit 2 1 = 65535 Register 5, 3, 2, ¢
20 bit 2291 =1048575 | Register 3, 0

21 bit 2% -1 = 2007151 Register 2, 0

23 bit 2% 128388607 | Register 5, 0

PN generators PN8,11,15,20 and PN23 are configured according to CCITT Rec. 0.151/152/153. The
output sequence is inverted for generators PN15 and PN23.

The start value of the PN generators is different in the slots and eguals

startvalue = 1+ 14 hex xslotnumber

Example: PN9 generator in slot 1 with start value 15hex = 10101 binary.

EXOR

(o o lof{o At Fofo T {0 7 1 onma

The resuiting output sequence is 1010100000010100101012110010 eic.
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2.13.3 Lists as Internal Data Source

A freely programmable memory on the data generator serves as internal data source for the data fields
of the slots. The data are managed in so-called lists. A list editor aliows to select, copy, modify and
delete data lists {DATA LIST).

The list editor is available via menu DIGITAL-MOD - SOURCE....

2.13.4 External Moduiation Data

External data can (only) be applied via the SERDATA interface. A selection of SERDATA as data
source is only possible for a single data field of a slot. For further information on the characteristics of
the SERDATA interface see Annex A.

To ensure that the external data bits are assigned 1o specific positions in the data field of the selected
slot and that they are reproducible, the buffer of the RS-232 transmitter and receiver has to be deleted.
A triggered start has fo follow.

The foliowing setiing sequence is required in the DIGITAL STD - NADC menu:

1. Carry out desired settings in menu.

Select data source SERDATA for the data field of the slot using SELECT SLOT - ....
Make connection to external data source, but do not yet start external data source.
Switch off digital standard using STATE - OFF.

Set TRIGGER MODE ARMED_AUTO.
In this state, SMIQ is ready for reception, but discards data that are read in via SERDATA.

6. Switch on digital standard with STATE ON,

7. Start external data source.
The read-in data are written into the receiving buffer. Only if this buffer is filled can SMIQ reactio a
trigger event.

AN T A

8. Activate trigger event. Signal generation is thus started at a frame limit. The first bit received via
SERDATA is put to the first bit position in the selected data field.
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2.13.5

Menu DIGITAL STANDARD - NADC

Menu DIGITAL STD - NADC provides access 1o settings for generating NADC signals.
Menu selection: DIGITAL STD - NADC

100. 000 000 0 ==

& FREQUENCY
LEVEL
ANALOG MOD
VECTCR MOD
DIGITAL MOD
DIGITAL 37D!

PHS
I5-95

[NADC

PLC
GSM

*
“ MODULATION...

TRIGGER MODE. ..
EXECUTE TRIGGER ¥
TRIGGER. . .

CLOCK. . .

POWER RAMP CONTROL. .

n/4DQPSK

LE OUTBGT
SWEEP
LIS

SLOT ATTENUATION

SAVE/RCL FRAME. .,
UTTLITIES LINK DIRECTION UPLTNK
RATE CONFIGURATION
‘¥ SELECT SLOT
IR 2. L3 - D
‘ TCH | TCH ¢ TCHE | TCH TCH

Fig. 2-81  Menu DIGITAL STD - NADC, SMIG equipped with Modulation Coder SMIQB10 and Data
Generator SMIQB11
STATE Switch on/off of Digitai Standard NADC modulation. Vecior Modulation or
Digital Modulation will be switched off automatically.
IEC/IEEE-bus command :SQUR:NADC: STAT ON
MODULATION... Opens a window for setting the modulation parameters.

100. 000 000 0 =

- 30.0 d&m
- 27:6 dBm

i

|
|

FREQUENCY
LEVEL

MOD
VECTOR MOD

UTILITIES

Fig. 2-82
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PHS
I8-95
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STATE
MODVLATIG
TRIGGER MCDE. .
EXECUTE TRIGGE
TRIGGER. . ..
CLOCE. ..

POWER RAMP COI
SLOT ATTENUATI

SET TQ STANDARD P
MODULATION TYPE
SYMBOL RATE
FILTER TYPE...
ROLL OFF FACTOR
FILTER MODE

(/4 DOPSE 2 b/sym |

TLOW_ACP |

LOW DISTORTION MODE™ ™

SMIQB10 and Data Generator SMIQB11
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Menu DIGITAL STD - NADC - MODULATION..., SMIQ equipped with Modulation Coder
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{(MODULATION...) SETTO
STANDARD »

MODULATION TYPE
SYMBOL RATE

FILTER

ROLL OFF FACTOR

FILTER MODE

LOW DISTORTION

Sets the subsequent modulation parameters to the
values predefined by the standard.

Displays the modulation type.

input value for the symbeol clock. 24.3 ksymbol/s are
preset.

IECAEEE-bUS :SOUR:NADC:SRAT 24.31KHZ

Selection of baseband filter.
A selection between Nyquist filters COS and
SQRCOS is possible.

IEC/IEEE-bus  : SQUR:NADC:FILT:TYPE COS

Input vaiue for the roli-off factor.
IEC/IEEE-bus  :SCOUR:NADC:FILT:BAR 0.35

Selection of filter mode.

LOW_ACP Filter for minimum Adjfacent Channel
Power.

IEEE :SOUR:NADC:FILT:MCDE LACP
LOW_EVM Filter for minimum vector etror.

IEEE :SCUR:NADC:FILT:MODE LEVM
Switch on/off of low-distortion mode..
After switch-on, the level of the Q) baseband signais
is reduced by 3 dB. In some cases, this might reduce

undesired intermodulation products. OFF is normally
the more favourable setting.

[ECAEEE-bus command :SOUR:NADC:LDIR OFF

TRIGGER MODE... Opens a window for selecting the trigger made.

AUTO

RETRIG

ARMED_AUTO

ARMED_RETRIG

1084.8004.03

The NADC signals are continuously transmitted in the
activated slots.

IEC/IEEE-bus :30UR:NADC: SEQ AUTO
The NADC signals are continuously transmitted in the
activated slots. A trigger event causes a restart.
l=C/IEEE-DUs : SOUR:NADC: SEQ RETR

The NADC signal generation does not start until a
trigger event has occurred. The unit then
automaticaliy switches over to the AUTO mode and
can no tonger be triggered.

IEC/IEEE-bus :SOUR:NADC:SEQ AAUT

The NADC signal generation does not start until a
trigger event has cccurred. The unit then
automatically switches over to the RETRIG mode.
Each new frigger event causes a restart.

IEC/IEEE-bus :SOUR:NADC: SEQ ARET
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EXECUTE Executes a trigger even to start the NADC signal generation,
TRIGGER P IEC/IEEE-bus command :TRIG:DM IMM
TRIGGER... Opens a window for selecting the trigger source, for configuring the trigger

output signals and for setting the time delay of an external trigger signal.

4 FREQUENCY L sTATE TRIGGER SOURCE

 LEVEL i OMODULATION. EXT TRIGGER DELAY . Symb
| ANALOG MOD | HADC. . TRIGGER MODE EXT RETRIGGER TINHIBIT Symb

 VECTOR MOD | PDC EXECUTE TRI(
 DIGITAL MOD | GSM "RYGGER. . .. | TRIGGER OUT2 DELAY Symb

' sy TRTGGER OUT2 PERIOD Frames
POWER RAMP

% SLOT ATTENUA
- l S S

: ; i
¥ UTILITIES ‘

Fig.2-83  Menu DIGITAL STD - NADC_TRIGGER..., SMIQ equipped with Modulation Coder
SMIQB10 and Data Generator SMIQB11

(TRIGGER...) TRIGGER SOURCE Selection of trigger source.
‘ EXT The NADC signal generation is staried
by the active slope of an extemnal trigger
signal.

The polarity, the trigger threshold and
the input resisiance of the TRIGIN input
can be modified in menu DIGITAL MOD
- EXT INPUTS.

INT A ftrigger event can be execuied by
EXECUTE TRIGGER P.

IEC/IEEE-bus SOURINADC : TRIG: 50UR EXT

EXT TRIGGER Setting the number of symbols by which an external
DELAY trigger signal is delayed before it starts the NADC
signal generation,
This is used for setting the time synchronization
between the the SMIQ and the DUT.

IEC/AEEE-bus CS50UR:NADC:TRIG:DEL 3
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{TRIGGER...) EXT RETRIGGER Setting the number of symboels for which a restart is
INHIBIT inhibited after a trigger event.
With TRIGGER MODE RETRIG selected, each new
trigger signal restarts the NADC signa! generation.
This restart can be inhibited for the entered number
of symbols.

Example:

The entry of 1000 symbols causes new trigger
signals to be ignored for the duration of 1000 sym-
bols after a trigger event

IEC/IEEE-bus TSOURNADC: TRIG:INH 1000
TRIGGER OUT 2 Input value of delay of trigger signal at TRIGOUT 2
DELAY output compared with beginning of frame.

IECAEEE-bus CSQUR:NADC: TRIG:CUTR :DEL 2

TRIGGER OUT2 input value of output signal period at TRIGOUT 2
PERIOD output given in frames.

IEC/IEEE-bus (SOUR:INADC: TRIG:OUTE:PER 1

CLOCK... Opens a window for selecting the clock source and for setting a delay.

100. 000 000 0 | 30.0 a5

- FREQUENCY PHS ATE f ' [T oExT
: LEVEL I58-95 MODULATICN. , MODE SYMBOL | BIT
NALOG MOD [NADC | |& TRIGGER MODI PELAY 0.00 Symb
ECTOR MOD | PDC EXECUTE TRIC
GITRL MOD |GSM TRIGGER. ... |
IGITAL STD| CLOCK... |
¢« LF OUTPUT’ EOWER RAMP (
. SWEEP L 8LOT ATTENUZ

. UTILITIES

Fig. 2-84  Menu DIGITAL STD - NADC - CLOCK..., SMIQ equipped with Modulation Coder SMIQB19
and Data Generator SMIQB11
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(CLOCK...) CLOCK SOURCE Selection of clock source.
INT SMIC uses internally generated clock signals.
EXT An external symbol clock or bit clock is fed in

at connectors SYMBOL CLOCK or BIT
CLOCK. The clock synthesizer on the
moduiation coder is synchronized to this
clock.

The symbol rate has to be set with an
accuracy of £ 1 %.

The polarity, the trigger threshold and the
input resistance of the clock inputs can be
modified in menu DIGITAL MOD - EXT
INPUTS.

IEC/IEEE-bus command : SOUR:NADC :CLOC: 80UR INT

MODE Selection of ciock for external clock signal.
SYMBOL  The external clock has to be a symbol clock.
BIT The external clock has ic be a bit clock.

|[EC/AEEE-bus command NADC:CLOC:MODE 3YMB

DELAY Setting the delay of generated moduiation signal fo an
external clock.
This can be used, for example, for synchronization with a
second unit to achieve time synchronization between the
modulation signals of the two units.

IEC/IEEE-bus command :SOUR:KADC:CLOC:DEL C.5

POWER RAMP Opens a window for setting the envelope control, especially for the rising and
CONTROL... faliing ramp at the beginning and end of a slot.

100. 0000000

T oTaTE S8ET DEFAULT B
MODULATION . .| D
ANALOG MOD o TRIGGER MopE RAME FURCTICN
YECTOR MOD PDC - EXECUTE TRIG RAMP DELRY
DIGITAL MGOD  TRIGGER. ... RISE OFFSET
DIGITAL STD | CTLOCK. . FALL OFFSET
TF OUTPUT OWER RAMP ¢
 sxon_drend
MEM SEQ | 1
UTILITIES

Fig. 2-85  Menu DIGITAL STD - NADC - POWER RAMP CONTROL... , SMIQ equipped with
Modulation Coder SMIQB10 and Data Generator SMIQB11
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{POWER RAMP SET DEFAULT P
CONTROL...)

RAMP TIME

RAMP FUNCTION

RAMP DELAY

RISE OFFSET

FALL OFFSET

Resets the subsequent parameters to the factory-set
values.

IEC/IEEE-bus : SOUR :NADC : PRAM: PRES

Input value for the rise and fall ime of the envelope
at the beginning or end of a slot. The time is set in
units of symbol period.

IEC/IEEE-bus  :SOUR:NADC:PRBM:TIME 0.25

Selection of shape of rising and falling ramp for
envelope control.

LIN Linear ramp function.

COs Cosine function. A more favourable
spectrum than that of the LIN function is
obtained.

IEC/IEEE-bus (SOUR:NADC : PRAM: SHAF LIN

input value for a shift of the envelope characteristic
to the modulated signal. A positive value causes a
delay of the envelope. The values are sst in the units
of the symbol length.

IEC/IEEE-bus SOUR:NADC:PRAM:DEL 0.1

Input value for a posiiive or negative offset of the
rising ramp of the envelope at the beginning of a slot.

IEC/IEEE-bus *SQUR:NADC: PRAM: ROFF -1

Input value for a positive or negative offset of the
fatling ramp of the envelope at the end of a slot.

IEC/AEEE-bus :SOURNADC PRAM: LOFE 1

SLOT ATTENUATION Input value for the level reduction in dB of all active slots whose SLOT LEVEL
was set to ATTEN. Menu SELECT SLOT aliows the siots to be determined
whose level is to be reduced.

IEC/IEEE-bus command : SOUR:NADC: SLOT:ATT 40 DB

1084.8004.03
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SAVE/RCL FRAME...  Opens a window for saving and loading a frame configuration. Loading a
frame affects all parameters that can be set under SELECT SLOT.

100. 000 000 0Q -

& LRTOUENCY ; i Soclero WR Vot GET PREDEFINDED FRAME ..
. LEVEL L EXECUTE TRI¢  REFCALL FRAME. ..
" ANALOG MOD  ['NAD . TRIGGER | SAVE FREME. ..
. VECTOR MOD ) - CLOCK. . . _ DELETE FRAME. ..
CDIGITAL MOD |G | POWER RAME
ICITAL s"z@} ¢ SLOT ATTENUZ

JERS: OO :
kS ‘ T

¥ UTILITIES

Fig. 2-86  Menu DIGITAL STD - NADC - SAVE/RCL FRAME, SMIQ equipped with Modulation Coder
SMIQB10 and Data Generator SMIQB11

(SAVE/RCL FRAME...) GET PREDEFINED loads a factory-set frame configuration.
FRAME... DN_TCH  Downlink traffic channels in all slots.
UP1_TCH  Uplink traffic channels in siot 1
IEEE  :SOUR:NADC:FPLIS:PRED:LOAD “dn_tch®

RECALI FRAME Loads a frame configuration saved by the user.
IEC/AEEE-bUs  :SQUR:NADC:FLIS:LOAD "name®

SAVE FRAME Saves a user-defined frame configuration.
IEC/IEEE-bus  :SOUR:NADC:FLIS:STOR "name"

DELETE FRAME Deletes a frame configuration saved by the user.
IEC/IEEE-bUs  ; SQUR:NADC:FLIS:DEL “"name™

LINK DIRECTION Selection between UPLINK and DOWNLINK. Depending on this selection,
various burst types are offered under SELECT SLOT.

IECHEEE-bus command :8OUR:NADC:LINK UP
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RATE Opens a window for determining which stots in the frame are to be configured

CONFIGURATION... as half-rate and full-rate channets. Full-rate channeis occupy two slots in a
frame, the second slot is fully determined by the configuration of the first slot.
The following eight combinations can be selected:

Selecton Full-rate slots Halé-rate slots
ALL HALF - 1,2,3,4,5,8
FULL 1 1+4 2,3,56
FULL 2 2+5 1,3,4,6
FULL 3 3+6 1,2,4,5
FULL 1+2 1+4and2+5 3,6
FULL 143 1+4and3+6 2.5
FULL 2+3 2+5and3+6 1,4
ALL FULL t+dand2+5and3+6
IEC/IEEE-bus command :30UR:NADC : RCON AHAL
SELECT SLOT... Selection of one of 6 possible siots. The number depends on the setting under

RATE CONFIGURATION. When selecting the slot, a window is opened in
which the data contents belonging to this slot ¢can be defined. The content of
the window depends on whether an UPLINK or DOWNLINK was selected
under LINK DIRECTION.

Note: If the cursor is placed onto a slot in the diagram, it may be switched on
and off by pressing one of the unit keys {toggle function),

Selection: BURST TYPE = TCH

FREQUENCY owg SLOT {Sfﬁb " SACCH DATA CDVCC | |
1EVEL 1595 Lgﬂ 1 by | z8 , 12 130 2 130 ¢ 12
ANALOG MOD  [NADC : ok : :

INKABURST TYFE... | TCH
URST STATE P

VECTOR MOD | PDC
DIGITAL MOD | GSM
DIGITAL 370
SR
SWEED

LIST
MEM SEQ

¥ UTILITIES

ET DEFAULT p
591 DE4A H
ACCH PNY
ATA PNG
DVCC 013 H
FRIVD 800 H

Fig. 2-87  Menu DIGITAL STD - NADC - SELECT SLOT, LINK DIRECTION = DOWNLINK, SMIQ
equipped with Modulation Coder SMIQB10 and Data Generator SMIQB11
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(SELECT SLOT...; BURSTTYPE
TCH

SLOT LEVEL
(UPLINK ondy)

BURST STATE
(DOWNLINK only)

SET DEFAULT P

G
(UPLINK only)

R
{UPLINK only)

DATA

1084.8004.03

Selection of burst type used to configure the selected slot.
TCH Traffic channel burst
IEC/AEEE-bus cSOUR:NANC:S5LOTZ : TYPE TCH

Selection of level for selected slot.

OFF Maximum attenuation
IEC/EEE . SOUR:NADC: 3LOT2:LEV OFF
FULL The level corresponds to the value indicated on

the SMIQ LEVEL display.
IECAEEE D SOUR:NADC: SLOTZ: LEV FULL

ATTEN The level is reduced by the value set under
SLOT ATTENUATION.

IEC/IEEE :SCUR:NADC:SLOT2:LEV ATT

Substitute for parameter SLOT LEVEL for DOWNLINK.

ON The burst contents defined in the data fields are
sent in the selecied slot.

I[EC/IEEE-bUs :SOUR:NADC:SLOTZ:LEV FULL
OFF Only 1s will be sent.
IEC/IEEE-bus : SOUR:NADC:SLOTZ:LEV CFF

Parameter SLOT LEVEL is omisted since the NADC base
station in downlink always sends with the same power in
each slot.

Resets the subsequent parameters to the factory-set values.
IECAEEE-bus command  : SOUR:NADC: SLOTS: PRES

Display of data contents in the 6 bit data field "Guard” in
hexadecimal form.

Disptay of data contents in the 6 bit data field "Ramp".

Selection of data source for DATA fields. These fields are
regarded as a continuous field, ie a pseude-random
sequence is fully continued from one DATA field to the next.
The following data sources are available:

PN.. PRBS data according to CCITT with periods
between 2°-1 and 2%°-1.

IEEE  :8CUR:NADC:SLOT3:DATA PN1S
DLIST Data from a programmable data list.

IEEE  :SOUR:NADC:SLOT3:DATA DLIS
SERDATA Data from data input SER DATA.

IEEE  :SOUR:NABC:SLOT3:DATA SDAT
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(SELECT SLOT...) SYNC

TCH)
SACCH
CDhVCC
RSVD
(DOWNLINK only)
1084.8004.03

input value for the 28 bit sync word in hexadecimal form.
Bepending on the selected slot, the following sync words are
predefined according to the NADC standard:

SLOTAH AZIDEARA
SLOT 2 ASD127A
SLOT 3 CTE3C0C
SLOT 4 3420373
SLOT5 13E23D1
SLOT6 DC2ECID
IEC/IEEE-bus  :SQUR:NADC:SLOTZ:SYNC ASLIEE4A

Selection of data source for SACCH fieid (Slow Associated
Control Channel}.

PN.. PRBS data according to CCITT with periods
between 2°-1 and 271,

IEEE  SOUR:NADC:SLCT3:SACC PNLE
DLIST [Drata from a programmable data list.

IEEE  :SOUR:NADC:SLOT2:SACC DLIS
SERDATA Data from data input SER DATA.

IEEE  :SOUR:NADC:SLOT3:S3ACC SDAT

Input value for the 12 bit "Coded digital verification color
code"” field in hexadecimal form. SMIQ does not perform any
coding but directly accepts the input data. 013 hex. is preset.
This corresponds to a value of 1 for the uncoded colour code
DVCC.

IEC/IEEE-bus :SOUR:NADC: SLOTZ : CDVC #HFFF

Input value for the 12 bit "Reserved" field in hexadecimal
form.

IEC/IEEE-bus ' SOUR:NADC: SLOTZ:CDVC #HFFF
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Selection: BURST TYPE = ALL_DATA

A TREQUENCY
: LEVEL
NALCG MOD
LCTOR MOD
IGITAL MOD
[DIGITAL 8TD]
. LF OUTPUT

|V' UTILITIES

Fig. 2-88  Menu DIGITAL STD - NADC - SELECT SLOT, LINK DIRECTION = UPLINK,SMIQ
equipped with Modulation Coder SMIQB10 and Data Generator SMIQB11

(SELECT SLOT...} BURST TYPE
ALL_DATA

SLOT LEVEL
{UPLINK only)

BURST STATE
(DOWNLINK only)

1084.8004.03

Selection of burst type used to configure the selected slot.

ALL DATA Burst type for testing with fresly programmable
data contents

IEC/IEEE-bus :SOUR:NADC: SLOTZ . TYPE ADAT

Selection of level for selected slot.

OFF Maximum attenuation
IEC/IEEE T SOQUR:NADC: SLOTZ: LEV OFF
FULL The level corresponds {o the value indicated on
the SMIQ LEVEL display.

IEC/IEEE CSOUR: NADC: 31.0T2: LEV FULL

ATTEN The level is reduced by the value set under
SLOT ATTENUATION.

I[EC/IEEE : 30UR:NADC : SLOTZ : LEV ATT

Substitute for parameter SLOT LEVEL for LINK DIRECTION
= DOWNLINK.

ON The burst contenis defined in the data fields are
sent in the selected slot.

IEC/IEEE-bus  : SOUR:NADC:SLOT2:LEV FULL
OFF Only 1s will be sent.
IEC/AEEE-bus :30UR:NADC:2LOTZ:1LEV OFF

Parameter SLOT LEVEL is omitted since the NADC base
station in downlink always sends with the same power in
each siot.

IEC/IEEE-bus command  : SQUR:NADC:SLOTZ :LEV FULL
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G
(UPLINK only)

R
(UPLINK only)

DATA

Display of data contents in the 6 bit data field "Guard” in
hexadecimal form.

Display of data contents in the 6 bit data fieid "Ramp”.

Selection of data source for DATA fields. These fields are
regarded as a continuous field, ie a pseudo-random
sequence is fully continued from one DATA field 1o the next.
The following data sources are available:

PN.. PRBS data according to CCITT with periods
between 2°-1 and 2°%-1.

IEEE  :SCUR:NADC:SLOT3:DATA PNLS
DLIST Data from a programmable data list.

IEEE  :SOUR:NADC:SLOT3:DATA DLIS
SERDATA Data from data input SER DATA.

IEEE  :S0UR:NADC:SLOT3:DATA SDAT
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Selection BURST TYPE = SHORT (only available with LINK DIRECTION = UPLINK)
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Fig. 2-89  Menu DIGITAL STD - NADC - SELECT SLOT, SMIQ equipped with Modulation Coder
SMIQB10 and Data Generator SMIQB11

(SELECT SLOT...) BURST TYPE Selection of burst type used to configure the selected slot.
SHORT SHORT  Shortened Burst
(UPLINK ONLY) IEC/AEEE-bus : SOUR:NADC:SLOTZ: TYPE SHOR
SLOT LEVEL Selection of leve! for selected slot.
OFF Maximum attenuation
iEC/IEEE : SOUR:NADC: SLOTZ2 : LEV OFF
FULL The level corresponds to the value indicated on

the SMIQ LEVEL display.
IEC/AEEE CSOUR:NADC: SLOT2:LEV FULL

ATTEN The level is reduced by the value set under
SLOT ATTENUATION.

IEC/IEEE : SOUR:NADC:SLOTZ2:LEV ATT

SET DEFAULT P Resets the subsequent parameters to the factory-set values.
IEC/IEEE-bus command : SQUR:NADC:SLOTS PRES

G Dispiay of data contents in the 6 bit data field "Guard" in
hexadecimal form.

R Display of data contents in the 6 bit data field "Ramp”.
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(SELECT SLOT..) SYNC

UPLINK SHORT

(UPLINK ONLY)
D
V,W,X, Y
G2

1084.8004.03

Input value for the sync word in hexadecimal form.
Depending on the selected slot, the following sync words are
predefined according to the NADC standard:

SLOT 1 291DEAR
SLOT 2 ESD1ZTA
SLOT 3 CTE3COC
SLOT 4 342C3¥3
SLOT 5 13E23D1
SLOT6 DC2ECLD
IEC/IEEE-bus TSOUR:NADC: SLOTZ: SYNC AU1IEE4A

Input value for the 12 bit "Coded digital verification color
code” field in hexadecimal form. SMIQ does not perform any
coding but directly accepts the input data. 013 hex. is preset.
This corresponds to a value of 1 for the uncoded colour code
DVCC.

IEC/IEEE-bus {SOUR:NADC:SLOT2:CDVC #HFEFF

Display of data contens of other data fields that are
predefined by the NADC standard.

Display of data conients in the second "Guard" in
hexadecimal form.
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2.14 Digital Standard PDC

With the options Modulation Coder (SMIQB10) and Data Generator (SMIQB11) provided, modulation
signals according to the Japanese PDC standard’ can be generated. PDC is a TDMA standard for
cetular mobile radio networks.

SMIQ can generate both the transmit signal of a base station (BS) and the transmit signal of a mobile
station {(MS). Transmission from BS to MS is called "downiink”, "uplink” being used for transmission in
the opposite direction.

Each TDMA frame consists of 6 siots. The © slots can be configured for both full rate and half rate
mode. For half rate, the data content for each of the 6 slots can be defined separately by means of a
slot editor whereas in the full rate mode 2 siots for example slot 1 and 4 are combined in a frame. The
settings for the first slot are then automatically used for the assigned second slot. Each slot can be
switched on or off. Moreover, a defined intermediate level can be set for uplink siots.

A burst type has to be defined to configure a sict. The foliowing burst types can be selected:

¢ TCH a traffic channel burst with a different structure for uplink and downlink,
¢ SYNC a burst type for simulation of a syne¢ channel,
« VOX a burst type which is only available in uplink for simulating a communication charnel

in speech intervals,

ALL_DATA burst type for test purposes with freely programmable data contents in the selected
slot.

For TCH and VOX bursts, SMIQ supports the generation of superframes with a length of 18 frames.
The frame position of the so-calied "housekeeping channei” RCH can be set in the superframe.
According to the standard, the beginning of the superframe is marked by a special sync word in the
SYNC data field of the first slot.

The following internal modulation scurces are available:
« different PRBS generators with a sequence length between 2°-1 and 2*°-1 and
« data lists, ie freely programmable data sequences from the data generator memory.

For generating the PDC signals, SMIQ inseris the modulation data continuously (in real time) into the
selected slots. Using a digital signal processor the data generator generates a data sequence with
modulation data and control signals for envelope control.

The data generator in SMIQ generates a data stream which is converted into 1Q signals in the
modulation coder. According to the PDC standard, the modulation type is n/4 DQPSK at a symboi rate
of 21 ksymbol/s and YCOS filtering. Symbol rate and filtering can be changed in SMIQ.

1 Personal Bigital Cellular Telecommunication System, RCR STD-27 ©
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2.14.1 Sync and Trigger Sighals

The data generator generates a data sequence with modulation data, control signais for envelope
control, and synchronization signals.

When TRIGGER MODE AUTO is selected, the PDC signal generation is started automatically.

This start can also be activated by an exiernal trigger signal (TRIGGER MODE ARMED_AUTO) which
allows a synchronous sequence for BER measurements {o be carried out on receivers.

A trigger signal can be fed via the TRIGIN input at connector PAR DATA. The active slope of a trigger
signat applied there executes a trigger event.

PDC signal generation at a frame or a super frame limit is started after a trigger event. Data from data
lists are inserted into the selected slots starting from the first bit. PRBS generators starf with the set
inifialization status.

Signal generation either starts immediately after the active slope of the trigger signal ¢r after a settable
number of symbols (EXT TRIGGER DELAY). Retriggering {RETRIG) can be inhibited for a settable
number of symbols (EXT RETRIGGER INHIBIT).

A trigger event can be executed manually or via the IEC/IEEE bus using EXECUTE TRIGGER.
When a trigger event is execlited, a trigger signal is output at the TRIGOUT 3 output of SMIQ.

SMIQ also generates the following sync signals:

s aframe clock at TRIGOUT 1 output,

« aframe or multiframe clock at TRIGOUT 2 output with settable position in the frame,
s the symbol clock and the bit clock.

A clock synthesizer on the modulation coder generates the symbol clock and the bit clock in SMIQ. All
the clock signals are synchronized to the 10-MHz reference of SMIQ. The symbol clock is available at
connector SYMBOL CLOCK and the bit clock at connector BIT CLOCK. i required, the clock
synthesizer in SMIQ can be synchronized to an external symbol or bit clock.

The clock signal is selected in the menu via CLOCK-CLOCK SOURCE EXT.

To allow for a trouble-free synchronization of the clock synthesizer first apply the external clock and set
the correct symbol rate at SMIQ. Then switch CLOCK SQURCE from INT 1o EXT.

Note:  The set symbol rate should not differ by more than 1% from the symbol rate of the external
signal.
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2.14.2 PN Generators as Internal Data Source

independent PN generators (Pseudo Noise) can be selected for each slot as data source for data fields
DATA, SACCH, RCH and Si. These PN generators provide pseudo-random bit sequences of different
length or period. That is why they are also called PRBS generators {Pseudo Random Binary Sequence).
Daia secuences are sequences of maximum length which are generated by means of feedback shift
registers.

The following figure gives an example of a 9 bit generator with feedbacks after register 4 and 0 (output).

EXOR

E ' " n — DATA

The pseudo-random sequence of a PRBS generalor is clearly defined by the number of registers and
the feedback. The following table describes all PRBS generators available:

Table 2-18 PRBS generators for PDC

?RBS generator Length in bits Feedback after
8 bit 2% -1 =511 Register 4, 0

11 bit 2" 1 =2047 Register 2, 0

15 bit 2% 1 = 32757 Register 1, 0

16 bit 2" .1 = 85535 Register 5, 3,2, 0
20 hit 220 1 = 1048575 Register 3, 0

21 bit 2% 1 = 2097151 Register 2, 0

23 bit 2% .1 = 8388607 Ragister 5, 0

PN generators PN9,11,15,20 and PN23 are configured according to CCITT Rec. 0.151/152/153. The
output sequence is inverted for generators PN15 and PN23.

The start value of the PN generators is different in the slots and equals

startvalue = 1+ 14 hex x slotnumber

Example: PN9 generator in slot 1 with start value 15hex = 10101 binary.

EXOR

[o - of-{o}o] [0 [ {0 ~{T = oara

The resulting output sequenceis 1010100000010200101011110010 efe.
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2.14.3 Lists as internal Data Source

A freely programmable memory on the data generator serves as internal data source for the data fields
of the slots. The data are managed in so-called lists. A list editor allows to seiect, copy, modify and
delete data lists (DATA LIST).

The list editor is avaifable via menu DIGITAL-MOD - SOURCE....

2.14.4 External Modulation Data

External data can {only) be applied via the SERDATA interface. A selection of SERDATA as data
source is only possible for a single data field of a slot. For further information on the characteristics of
the SERDATA interface see Annex A.

To ensure that the external data bits are assigned to specific positions in the data field of the selected
siot and that they are reproducible, the buffer of the RS-232 transmitter and receiver has o be deleted.
A triggered start has to follow.

The following setting sequence is required in the DIGITAL STD - PDC menu:

1. Carry out desired settings in menu.

Select data source SERDATA for the data field of the slot using SELECT SLOT - ...
Make connection to externat data source, but do not yet start external data source.
Switch off digital standard using STATE - OFF.

Set TRIGGER MODE ARMED_AUTO.
in this state, SMIQ is ready for reception, but discards data that are read in via SERDATA.

Switch on digital standard with STATE ON.

7. Start external data source.
The read-in data are written into the receiving buffer. Only if this buffer is filled can SMIQ reactto a
trigger event.

IS LS

o

8. Activate trigger event. Signal generation is thus started ai a frame limit. The first bi received via
SERDATA is put to the first bit position in the selected data field.
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2.14.5 Menu

DIGITAL STANDARD - PDC

Menu DIGITAL STD - PDC provides access 1o settings for generating PDC signals.

Menu selection: DIGITAL 8TD - PDC

100. 000 000 0 -

-30.0 a=n
- 27.4 dBm

A FREQUENCY
LEVEL
ANALOG MOD
VECTOE MOD

MODULATIOCN. ..
TRIGGER MODE. ..
EXECUTE TRIGGER P

OFF | O
R/ADOPSK 2 b/sym
| AUTC

DIGITAL MOD TRIGGER . . . INT
DIGITAL STD, CLOCK. . . INT
T AT POWER RAMP CONTROL. . .

SLOT ATTENUATION

SAVE/RCL FRAME
LINE DIRECTION
RATE CONFIGURATION
SELECT SLOT

0

1 A ;
: TCH i TCH TCH TCH | TCH : TCH ,

Fig. 2-90  Menu DIGITAL STD - PDC, SMIQ equipped with Modulation Coder SMIQB10 and Data
Generator SMIQB11

STATE Switch on/off of Digital Standard PDC modulation. Vector Modulation or Digital
Modulation wili be switched off automaticaily.

IEC/IEEE-bus command SOUR:PDRC:STAT ON

MODULATION...

Opens a window for setting the modulation parameters.

100. 000 000 0 »=-

SET TO STANDARD B
.| MODULATICN TYPE  =/4 DQPSK 2 b/sym
) SYMBOL RATE 21 000.0 sym/s

FREQUENCY PHS
LEVEL 1895
ANALOG MOD HADC

VECTOR MOD | PDC | FILTER TYPE... SQRCOS |

DIGITAL MOD ' GSM ROLE OFF FACTOR R 0.5
(TAL STD| FILTER MODE | Low_ACP | LoW EWM

LF OUTPUT LOW DISTORTION MODE OFF © 0N

SWEEP
LIST
MEM SEO P
UTILITIES ‘

Fig. 2-91 Menu DIGITAL STD - PDC - MODULATION..., SMIQ equipped with Modulation Coder
SMIQB10 and Data Generator SMIQB11
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(MODULATION...)

TRIGGER MODE...

EXECUTE
TRIGGER »

1084.8004.03

SET TO
STANDARD P

MODULATION TYPE
SYMBOL RATE

FILTER

ROLL OFF FACTOR

FILTER MQDE

LOW DISTORTION

Sets the subsequent modulation parameters to the
values predefined by the standard.

Displays the modulation type.

fnput value for the symbol clock. 21 ksymbol/s are
preset.

IEC/IEEE-bus SOUR:PDC:SRAT 21.1KHZ

Selection of baseband filter.
A selection between Nyquist filters COS and
SQRCOS is possible.

IEC/AEEE-bus SOUR:PDC:FILT:TYPE COS3

input value for the roll-off factor.
IECAEEE-bus SOUR:PDC:FILT:PAR 0.5%

Selection of filter mode.

LOW_ACP Filter for minimurm Adjacent Channel
Power,

IEC :SOUR:PDC:FILT:MODE LACPE
LOW_EVM Filter for minimum vector error.
[EC :S0UR:PDC:FILT:MODE LEVM

Switch on/off of low-distortion mode..

After switch-on, the level of the IQ baseband signals

is reduced by 3 dB. In some cases, this might reduce
undesired intermodulation products. OFF is normally
the more favourable setting.

IEC/IEEE-bus command SQUR:PDC:LDIS OFF

Opens a window for selecting the trigger mode.

AUTO

RETRIG

ARMED_AUTO

ARMED_RETRIG

The PDC signals are continuously transmitted in the
activated slots.

IEC/IEEE-bus (SOUR:PDC: SEQ AUTC

The PDC signals are continuously transmitted in the
activated slots. A trigger event causes a restart.
IEC/AEEE-bus 1 SOUR:PDC:SEQ RET

The PDC signai generation does not start uniil a
trigger event has occurred. The unit then

automatically switches over to the AUTC mode and
can no longer be triggered.

IECAEEE-bus 1 SOUR: PDC: SEQ ARAUT
The PDC signal generation does not start until a
trigger event has occurred. The unit then

automatically switches over to the RETRIG mode.
Each new trigger event causes a restart.

IEC/IEEE-bus :50UR:PDC: SEQ ARET

Executes a trigger even {o start the PDC sighal generation.
IEC/IEEE-bus command :TRIG:DM IMM
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~ TRIGGER... Opens a window for selecting the trigger source, for configuring the trigger
output signals and for setting the time delay of an external trigger signal.

TRIGEER SOURCE

MODULATION. EXT TRIGGER DELAY

TRIGEER MoDy EXT RETRIGGER INHIEBIT Symb

ECUTE TRI(

IGITAL MOD IGGER. ... TRIGGER OUT2 DELAY Symb

GTTRLTETD Tl TRIGGER OUT2 PERICD 1 Frames
PORER RAMD

SLOT ATTENUZ

¥ UTILITIES {TCH

i

Fig. 2-92  Menu DIGITAL STD - PDC_TRIGGER..., SMIQ equipped with Modulation Coder SMIQB10
and Data Generator SMIQB11

(TRIGGER...) TRIGGER SOURCE Selection of trigger source.
EXT The PDC signal generation is started by the
active slope of an external trigger signal.
The polarity, the trigger threshold and the
input resistance of the TRIGIN input can be
modified in menu DIGITAL MOD - EXT
INPUTS.

INT A trigger event is executed by EXECUTE
TRIGGER P,

IEC/IEEE-bus SOUR:PDC: TRIG: SOUR EXT

EXT TRIGGER Setting the number of symbols by which an external
DELAY trigger signal is delayed before it starts the PDC
signal generation.
This is used for setting the time synchronization
between the SMIQ and the DUT.

IECAEEE-bus SOUR: PDC:TRIG:DEL 3
EXT RETRIGGER Setiing the number of symbols for which a restart is
INHIBIT inhibited after a trigger event.

With TRIGGER MODE RETRIG selected, each new
trigger signal restarts the PDC signal generation.
This restart can be inhibited for the entered number
of symbols.

Example:

The entry of 1000 symbols causes new trigger
signals to be ignored for the duration of 1000 sym-
bols after a trigger event

IEC/AEEE-bus SOUR:PDC:TRIG:INH 1000
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{TRIGGER...) TRIGGER QUT 2 Input value of delay of trigger signal at TRIGOUT 2
DELAY output campared with beginning of frame.

IEC/IEEE-bus SOUR: PDC TRIG:QUTE DEL 2

TRIGGER OUT2 input value of output signal period at TRIGOUT 2
PERIOD oufput given in frames.

IEC/IEEE-bus  SOUR:PDC:TRIG:CUTP:PER 1

CLOCK... Opens a window for selecting the clock source and for setting a delay.

pug ¥ graTE CLOCK SOURCE
EVEL 1895 & MODULATION.

NALOG MOD WADC TRIGGER MODjE

JECTOR MOD  {PDE EXECUTE TRIC
IGITAL MCD | GSM
IGITAL 57D °

Fig. 2-93  Menu DIGITAL STD - PDC - CLOCK..., SMIQ equipped with Modulation Coder SMIQB10
and Data Generator SMIQB11

(CLOCK...) CLOCK SOURCE  Selection of clock source.
INT SMIQ uses internally generated clock signals.

EXT  An external symbo! clock or bit clock is fed in at
connectors SYMBOL CLOCK or BIT CLOCK. The
clock synthesizer on the modulation coder is
synchronized o this clock.

The symbol rate has to be set with an accuracy of
+ 1 %.

The polarity, the trigger threshold and the input
resistance of the clock inputs can be maodified in
menu DIGITAL MOD - EXT INPUTS.

IEC/NEEE-bus command SCUR:PDC:CLOC:SOUR INT

MODE Selection of clock for external clock signal.
SYMBOL  The exiernal clock has to be a symbol clock.
BIT The externai clock has to be a bit clock.

IEC/EEE-bus command  SOUR:PDC:CLOC : MODE SYMR
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{(CLOCK...) DELAY Setiing the delay of generated modulation signal to an
external clock.
This can be used, for exampie, for synchronization with a
second uni to achieve time synchronization between the
modutation signals of the two units.

IEC/IEEE-bus command SOUR:PDC:CLOC:DEL 0.5

POWER RAMP Opens a window for setting the envelope control, especially for the rising and
CONTROL... falling ramp at the beginning and end of a slot.

100. 000000 Q =

. FREQUENCY . STATE . SET DEFAULT B
¢ LEVEL ¢ MODULATION. MP TIME
ANALOG MOD TRIGGER MQD :MP FUNCTIOM

EXECUTE TRI DELAY
TRIGGER. . .. CFFBET

&

ol
=g
@ @ oIt
i W
) E s

&

CLOCK. .. CFFSET
I'""éi»iﬁ"’r%' RAME
SLOT ATTEND
o
TCH

Fig. 2-94  Menu DIGITAL STD - PDC - POWER RAMP CONTROL... , SMIQ equipped with
Modulation Coder SMIQB10 and Data Generator SMIQB11

(POWER RAMP SET DEFAULT » Resets the subsequent parameters to the factery-set
CONTROL...) values.
IEC/AEEE-bus : SCUR:PDC: PRAM: PRES

RAMP TIME Input vaiue for the rise and fall time of the envelope
at the beginning or end of a slot. The time is setin
units of symbol period.

IECAEEE-Dbus SOUR:FPDC:PRAM:TIME (.25

RAMP FUNCTION Selection of shape of rising and falling ramp for
envelops control.

LIN Linear ramp function.

CcOos Cosine function. A more favourable
spectrum than that of the LIN function is
obtained.

IEC/IEEE-DUS  SOUR:PDC:PRAM: SHAP LIN

RAMP DELAY nput value for a shift of the envelope characieristic
to the modulated signal. A positive value causes a
delay of the envelope. The values are set in the units
of the symbol length.

IEC/IEEE-bus SOUR:PDC:PRAM:DEL 0.1
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(POWER RAMP RISE OFFSET
CONTROL...)

FALL OFFSET

Input value for a positive or negative offset of the
rising ramp of the envelope at the beginning of a siot.

IEC/IEEE-bUs SOUR:PDC PRAM:ROFE -1

Input value for a positive or negative offset of the
falling ramp of the envelope at the end of a slot.

[EC/IEEE-Dus SOUR:PDC:PRAM: LOFF 1

SLOT ATTENUATION Input value for the level reduction in dB of all active slots whose SLOT LEVEL
was set to ATTEN. Menu SELECT SLOT allows the slots to be determined
whose level is to be reduced.

IEC/EEE-bus command SQUR:PDC:SLOT:ATT 15 DB

SAVE/RCL FRAME...  Opens a window for saving and loading a frame configuration. Loading a
frame affects all parameters that can be set under SELECT SLOT.

TRIGGER MODE
EXECUTE TRI

POWER RAMF
SLOT ATTENUZ

UTILITIES

GET PREDEFINDED FRAME . .
REFCALL FRAME. ..

SAVE FRAME, . .

DELETE FRAME. ..

Fig. 2-95  Menu DIGITAL STD - PDC - SAVE/RCL FRAME, SMIQ equipped with Moduiation Coder

SMIQB10 and Data Generator SMIQB11

(SAVE/RCL FRAME...) GET PREDEFINED
FRAME...

RECALL FRAME...
SAVE FRAME...

DELETE FRAME...

1084.8004.03

Loads a factory-set frame configuration.

DN _TCH Downlink traffic channeis in all slots.
UPO_TCH  Uplink traffic channels in slot 0

[EEE  SOUR:PDC:FLIS:PRED:LORD “dn tch"

Loads a frame configuration saved by the user.
IEC/IEEE-bus  SOUR:PDC:FLIS:LOAD *name"

Saves a user-defined frame configuration.
IEC/IEEE-DUs  SOUR:PDC:FLIZ:STOR "name

Deletes a frame configuration saved by the user.
IECAEEE-bus SOUR:PDC:FLIS:DEL "nane"
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LINK DIRECTION

RATE

CONFIGURATION...

SELECT SLOT...

1084.8004.03

Selection between UPLINK and DOWNLINK. Depending on the selection,
different burst types are offered under SELECT SLOT.

IECAEEE-bus command SOUR:PDC:LINK UP

Opens a window for determining which slots in the frame are to be configured
as half-rate and full-rate channels. Full-rate channels cccupy two slots in a
frame, the second siot is fully determined by the configuration of the first slot.
The following eight combinations can be selected:

Selection Fuli-rate slots Half-rate siots
ALL HALF keing 0,1,2,3,4,5

FULL 1 0+3 1,2, 4,5

FULL 2 144 8,235

FULL 3 2+5 0,1,3 4

ab 142 Op3andt+4 215

FULL 143 0+3and2+5 1,4

FULL 2+3 1+4and2+5 0,23

ALL FULL 0+3andi+4and2+5 none

IEC/IEEE-bus command SOUR:PDC:RCON AHAL

Selection of one of 6 possible slots. The number depends on the setting under
RATE CONFIGURATION. When selecting the slot, a window is opened in
which the data contenis belonging to this slot can be defined. The content of
the window depends on whether an UPLINK or DOWNLINK was selected
under LINK DIRECTION.

Note: If the cursor is placed onto a slot in the diagram, it may be switched on
and off by pressing one of the unit keys (toggle function).
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Selection: BURST TYPE = TCH
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Fig. 2-96  Menu DIGITAL 8TD - PDC - SELECT SLOT, LINK DIRECTION DOWNLINK, SMIQ
equipped with Moduiation Coder SMIQB10 and Data Generator SMIQB11

(SELECT SLOT...} BURSTTYPE Selection of burst type used to configure the selected slot.

TCH TCH Traffic channel burst
IEC/IEEE-bus SQUR:PDC:SLOTZ2: TYFE TCH
SLOT LEVEL Selection of level for selected slot.
(UPLINK only) OFF Maximum attenuation
{=C/IEEE (SOUR:PDC:SLOTZ :LEV OFF
FULL The level corresponds to the value indicated on
the SMIQ LEVEL display.

IEC/IEEE (BOUR:PDC: SLOTZ: LEV FULL

ATTEN The level is reduced by the value set under
SLOT ATTENUATION.

\[EC/IEEE : SOUR:PDC:SLOT2:LEV ATT

1084.8004.03 2.166 E-8



SMIQ

Digital Standard PDC

(SELECT SLOT..)
TCH

1084.8004.03

BURST STATE
(DOWNLINK oniy)

SET DEFAULT P

SCHRAMBLE

SCRAMBLE
START

SUPERFRAME

RCH PCSITION

DATA

Substitute for parameter SLOT LEVEL for downlink.

ON The burst contents defined in the data fields are
sent in the selected slot.

IEC/IEEE-bus :SCUR:PDC:SLOTZ :LEV FULL
OFF Only 1s wiil be sent.

IEC/IEEE-bus :SCUR:PDC:SLOTZ :LEV OFF
Parameter SLOT LEVEL is omitted since the NADC base

station in downlink always sends with the same power in
each slot.

Resets the subsequent parameters to the factory-set values.
[EC/IEEE-bus command SOUR:2DC:SLOTSH: PRES

Switch on/off of scrambling function. Scrambling with the
continuous scramble sequence from a PN9 generator is
applied to the data fields DATA, SF, and SACCH.

IEC/IEEE-bus SOUR:PDC: SLOTZ : SCR:STAT ON

9 bit input value for initializing the scrambie PN@ generator in
hexadecimal form. The value 0 is not permissible, 1 is
preset. The input field is only displayed if SCRAMBLE is
switched on.

IEC/IEEE-bus SOUR:PDC:8LOTZ2: SCR:8TAR #H12

Switch on/off of the superframe generation. 18 frames form a
superframe. If SUPERFRAME is switched on, RCH data
instead of SACCH data will be sent in 2 slots. The first of the
iwo RCH blocks is fixed in the first siot of the superframe,
the position of the second can be set.

IECAEEE-bus SOUR:PDC:SLOTZ : SFR: STAT ON

Input vaiue for the position of the second RCH block. The
input field is only displayed if SUPERFRAME is switched on.

[EC/IEEE-bUs SOUR:PDCISLOTZ : SFR:RCHE 10

Disptay of data contents in the 4 bit data field "RAMP" in
hexadecimal form.

Input value of the 2 bit data field "Preamble”.
IEC/IEEE-bus SOUR:PDC: SLOTZ :PRE $HL

Selaction of data source for DATA fields, These fields are
regarded as a continuous field, ie a pssudo-random
sequence is fully continued from one DATA field to the next.
The following data sources are available:

PN.. PRBS data according to CCITT with periods
between 2°-1 and 2°°-1.

IEC/IEEE  :SC0UR:PDC:SLOT3:DATA PNLS
DLIST Data from a programmable data list.

IEC/IEEE  :3CQUR:PDC:SLOT3:DATA BLIS
SERDATA Data from data input SER DATA.

IEC/IEEE  :SOUR:PDC:SLOT3:DATA SDAT
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(SELECT SLOT...] SYNC
TCH

SYNC2

cc

 SF

1084.8004.03

input value for the 20 bit sync word in hexadecimal form.
Depending on the selected slot the LINK DIRECTION, the
following sync words are predefined according to the PDC
standard:

Slot No. Downlink Sync Word Uplink Sync Word
0 87A4B 785B4
1 90236 62DCo
2 81D75 7E28A
3 AQ4EA 56B15
4 5164C ALESB3
5 4DaDE B2621

According o the standard, the sync words of the uplink are
the inverted sync words of the downlink.

IEC/IEEE-bus SOUR:PDC:SLOT2: SYNC #H62DCSH

Input value for the 20 bit sync word in the first slot of a
superframe in hexadecimal form. This sync word marks the
beginning of the superframe. The input field is anly displayed
it SUPERFRAME is switched on. Depending on the selected
slot and the LINK DIRECTION, the following sync words are
predefined according to the PDC standard:

Slot No. Downlink Sync2 Word Uplink Sync2 Word
o 31BAF CE450
1 1ES6F E1AS0
2 E712C 18ED3
3 FBC1F G43EQ
4 8279E 70861
5 98908 676F7

According to the standard, the sync words of the uplink are
the inveried sync words of the downlink.

IEC/IEEE-bus SOUR:PDC:SLOTZ : SYNC #HEZAS0

input value of the 8 hit data field " Celor code ™,
IEC/AEEE-bus command SOUR:PDC: SLOT2:CCOD 4HFF

Input value of the data field " Steal Flag "
IEC/AEEE-bus command SOUR:PDC:SLOTZ:8F #HO
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(SELECT SLOT...) SACCH
TCH

RCH

G
(UPLINK only)

1084.8004.03

Selection of data source for SACCH field (Slow Associated
Cantrol Channel).

PN..

DLIST

SERDATA

PRBS data according to CCITT with periods
between 2°-1 and 2°°-1.

IEC/EEE  :SOUR:PDC:SLOT3:SACC PNI1S
Data from a programmable data list.

IEC/IEEE  :SOUR:PDC:SLOT2:SACC DLIS
Data from data input SER DATA.

IECAEEE  :8QUR:PDC:SLOTZ:SACC SDAT

Selection of data source for the RCH data field. RCH data
replace SACCH data in certain slois of a supetframe. The
input field is only displayed if SUPERFRAME is switched on.

PN..

DLIST

SERDATA

PRBS data according to CCITT with periods
between 2°-1 and 2°°-1.

IEC/IEEE  :SOUR:PDC:SLOT3:RCE PN15
Data from a programmable data list.
[EC/IEEE  :SOUR:PDC: 8LOT3:RCH DLIS
Data from data input SER DATA.

I[EC/EEE  :SCUR:PDC:SLOT3:RCH SDAT

Display of data content in the 6 bit "Guard" field in hexa-
decimal form.
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Selection: BURST TYPE = ALL_DATA

ALL DATA
BURST STATE OF F

LF OUTPUT

SE 3
CWELP SET DEFAULT b

y UTILITIES

Fig. 2-97  Menu DIGITAL STD - PDC - SELECT SLOT, LINK DIRECTION = DOWNLINK, SMIQ
equipped with Modulation Coder SMIQB10 and Data Generator SMIQB11

(SELECT SL.OT...) BURST TYPE Selection of burst type used to configure the selected slot.

ALL_DATA ALL DATA Burst type for testing with freely programmable
data contents

IECAEEE-bus command  SOUR:PDC:SLOTZ : TYPE ADAT

SLOT LEVEL Selection of level for selected slot.
(UPLINK only} OFF Maximum attenuation
EC/AEEE (SOUR:PLC: SLOTZ : LEV OFF
FULL The level corresponds to the value indicated on
the SMIQ LEVEL display.

IEC/IEEE CBOUR:PDC: 8LOTZ: LEV FULL

ATTEN The level is reduced by the value set under
SLOT ATTENUATION.

IEC/IEEE :SOUR:PDC:SLOTZ:LEV ATT

BURST STATE Substiute for parameter SLOT LEVEL for downlink,

(DOWNLINK only)  ON The burst contents defined in the data fields are
sent in the selected slot.

IEC/IEEE-bUs : SQUR:PDC:S8LOTZ2:LEV FULL
OFF Only 1s will be sent.
IEC/IEEE-bUs  : SOUR:PDC:SLOT2: LEV OFF

Parameter SLOT LEVEL is omitted since the NADC base
station in downlink always sends with the same power in
each slot.
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(SELECT SLOT...))
ALL DATA

1084.8004.03

R
{LUPLINK only}

G
(UPLINK only)

DATA

Display of data contents in the & bit data field "Ramp” in
hexadecimal form..

Display of data contents in the 6 bit data field "Guard™ in
hexadecimal form,

Selection of data source for DATA fields. These fields are
regarded as a continuous field, I8 a pseudo-random
sequence is fully continued from one DATA field to the next.
The following data socurces are available:

PN.. PRBS data according to CCITT with periods
between 2°-1 and 27°-1.

IEC/IEEE  :SOUR:PDC:8LOT3:DATA PNi5
DLIST Data from a programmable data list.

[EC/IEEE  :SOUR:PDC: SLOT3:DATA DLIS
SERDATA Data from data input SER DATA.

IEC/IEEE  :SOUR:PDC:SLOT3:DATA SDAT
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Selection: BURST TYPE = SYNC

© FREQUENCY

. ANALOG MOD

. VECTOR MOD
IGITAL MOD
IGITAL STD}
- LF QUTPUT

. SWEEP

:?bij
G3M

NADC

ABURST TYEE. ..
_BURST STATE

ET DEFAULT b

26 6666 66606 6666 6666 6666 G666 H
PHG

ZF24 D06B H
PHG

H |

2666 6606 6660 6660 6666 H :

Fig. 2-98  Menu DIGITAL STD - PDC - SELECT SLOT, LINK DIRECTION = DOWNLINK, SMIQ
aquipped with Modutation Coder SMIQB10 and Data Generator SMIQB11

(SELECT SLOT...)
SYNC

1084.8004.03

BURST TYPE

SLOT LEVEL
(UPLINK only)

BURST STATE
(DOWNLINK only)

Selection of burst type used to configure the selected slot.
SHORT Shortened Burst
IEC/IEEE-bus command  SOUR:PDC: SLOTZ : TYPE SYNC

Selection of level for selected slot.

OFF Maximum attenuation
IE=C/IEEE :SOUR:PDC: SLOT2: LEV OFF
FULL The level corresponds to the value indicated on
the SMIQ LEVEL dispiay.

IEC/IEEE :80UR:PDC: SLOT2: LEV FULL

ATTEN The level is reduced by the value set under
SLOT ATTENUATION.

IEC/IEEE : SOUR:PDC: SLOTZ LEV ATT

Substitute for parameter SLOT LEVEL for downlink.

ON The burst contents defined in the data fields are
sent in the selected slot.

IEC/IEEE-bUs :30QUR:PDC:SLOTZ :LEV FULL
OFF Only 1s will be sent.

IEC/IEEE-bUs :S0UR:PDC: SLOT2:LEV OFF
Parameter SLOT LEVEL is omitted since the NADC base

station in downlink always sends with the same power in
each slot.

SET DEFAULT ¥® Resets the subsequent parameters to the factory-set values.

|EC/IEEE-bus command S0OUR:PDC:SLOTE PRES
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(SELECT SLOT...)
SYNC

1084.8004.03

G
(UPLINK only)

SYNC

Si

Q

PO
(DOWNLINK only)

G2
(UPLINK only)

Display of data conients in the 54 bif data field "Guard" in
hexadecimal form.

The field is only displayed with link direction UPLINK
selected.

Display of data contents in the 6 bit data field "Ramp”.

input value of the data field "Preamble” in hexadecimal
form.The length of the field is 48 bit with link direction =
UPLINK, and 102 bit with DOWNLINK

IEC/HEEE-bus command SOUR:PDC:SLOTZ2 :PRE #HFF

Input value for the 32 bit sync word in hexadecimal form.
Depending on the selected slet and the link direction, the
following sync words are predefined according to the PDC
standard:

Slot No. Downlink Sync Word Uplink Sync Word
0 2F94D06B DosB2F94
1 1D4EEZB1 E2B11D4E
2 70168FES 8FEQ7016
3 83527CAD 7CAD8352
4 36784987 CoB73678
5 48088727 B7274808

According to the standard, the sync words of the uplink are
the inverted sync words of the downlink.

IEC/IEEE-bus SOUR:PDC: SLOT2: SYNC #HEZER11D4F

Selection of data source for "Sync Information” field. The
data in each of the three 8l fields are identical

PN.. PRBS data according to CCITT with periods
between 2°-1 and 2°-1.

IEC/IEEE  SQUR:PDC:SLOTZ:SOUR:ST PNLS
DLIST Data from a programmabie data fist.

IEC/IEEE  SOUR:PDC:SLOTZ:S0OUR:8I DLIS
SERDATA Data from data input SER DATA.

IEC/IEEE  SOUR:PDC:SLOT2:30UR: SI SDAT

Display cf the tail bits.

Input value for the 78 bit "Postamble” field in hexadecimal
form.

IEC/IEEE-bus command  SCUR:PDC:SLOT2:PCST 4HFF

Dispiay of data contents in the 78 bit "Guard" field in
hexadecimal form at the end of the siot.
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Selection: BURST TYPE = VOX (only available with LINK DIRECTION = UPLINK)

ry

LEVEL

SWEE?
LIsT

FREQUENCY PHE

ANALOG MOD NADC
VECTOR MoD PDC
DIGITAL MOD | GSM

DIGITAL STo
LF OUTRUT

MEM SEQ
¥ UTILITIES

1595

ABURST TYPE. . | VOX ]

-

. SLOT LEVEL OFF ATTEW | FULL |

SET DEFAULT b

SCRAMBLE STATE {oFF| ow

SCRAMBLE START o 001 H

SUPER FRAME [OFF, ON

RCH POSITION o 1
————————————————— BURST CONTENTS- oo mm o

0G0 0000 0000 0000 COOO 0000 0000 E

¢ H
E 26 H
SYNC 7 B5B4 H
SYNCZ C E450 H
cC 00 H
5F 0 H
SACCH PND
RCH pNg

Gz 0O 000G ©06C GCOC 0000 COOO0 0000 0000 B

Fig. 2-82  Menu DIGITAL 8TD - PDC - SELECT SLOT, SMIQ equipped with Modulation Coder

SMIQB10 and Data Generator SMIQB11

(SELECT SLOT...) BURST TYPE Selection of burst type used to configure the selected slot.
VOX VOX is only available with LINK DIRECTION = UPLINK
{UPLINK ONLY) selected.

VOX VOX burst

IEC/IEEE-bUs command  SCUR:PDC: SLOTZ . TYPE VOX

SLOT LEVEL Selection of level for selected slot.
OFF Maximum attenuation
IECAEEE :8OUR:PDC: SLOTZ2:LEV OFF
FULL The level corresponds to the value indicated on
the SMIQ LEVEL display.
IEC/IEEE :SQUR:PDC: SLOTZ : LEV FULL
ATTEN The level is reduced by the value set under
SLOT ATTENUATION.
[ECAEEE :SOUR:PDC: SLOTZ :LEV ATT

SET DEFAULT P Resets the subsequent parameters to the factory-set values.
IEC/IEEE-bus command SOUR:#DC: SLOTE PRES
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(SELECT SLOT..., SCRAMBLE
VOX
(UPLINK ONLY)

SCRAMBLE
START

SUPERFRAME

RCH POSITION

SYNC

1084.8004.03

Switch on/off of scrambling function. Scrambling with the
continuous scrambie sequence from a PN9 generator is
applied to the data fields SF and SACCH.

IEC/IEEE-bUs SOUR:PDC:SLOTZ2: SCR: STAT ON

9 bit input value for initializing the scramble PN@ generator in
hexadecimal form. The value O is not permissible, 1 is
preset. The input field is only displayed if SCRAMBLE is
switched on.

IEC/IEEE-bus SOUR:PDC:SLOT2 : 8CR: 3TAR #HZ2

Switch on/off of the superframe generation. 18 frames form a
superframe. If SUPERFRAME is switched on, RCH data
instead of SACCH data will be sent in 2 slots. The first of the
two RCH blocks is fixed in the first slot of the superframe,
the position of the second can be set.

IECAEEE-bus SOUR:PDC:SLOT2:SFR:STAT ON

input value for the position of the second RCH bilock. The
input field is only displayed if SUPERFRAME is switched on.

IEC/IEEE-bUs SOUR:PDC: SLOTZ:8FR:RCHEP 10

Disptay of data conients in the 108 bit "Guard” field at the
beginning of the slot in hexadecimal form.

Display of data contents in the 4 bit data field "RAMP" in
hexadecimal form.

Input value of the 26 bit data field "Preamble”.
IEC/IEEE-bus command SOUR:PDC:SLOT2 :PRE #HFF

Input value for the 20 bit sync word in hexadecimal form.
Depending on the selecied slot, the following sync words are
predefined according to the PDC standard:

Siot No. VOX Sync Word

0 78584

82DC8

7E28A

56B15

AESB3

| & WM} —

B2621

IECAEEE-bus  SQUR:PDC:SLOTZ:SYNC $HT2DCY
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(SELECT SLOT...) SYNC2
VOX

(UPLINK ONLY)
cc
SF
SACCH
RCH
G2
1084.8004.03

Input value for the 20 bit sync word in the first slot of a
superframe in hexadecimal form. This sync word marks the
beginning of a superframe. The input field is only displayed if
SUPERFRAME is switched on. Depending on the selected
slot, the following sync words are predefined according to the
PDC standard:

Slot No. VOX Sync2 Word
0 CE450
1 E1A90
2 18ED3
3 0430
4 70861

IEC/IEEE-bus command SOUR:PDC: SLOTZ:8YNC E1A91

input value of the 8 bit data field " Color code .
IEC/IEEE-bus command SOUR:PDC:SLOT2 :CCOL #HIP

input value of the data field " Steal Flag "
IEC/IEEE-bus command SOUR:PDC: SLOTZ: 8F #HO

Selection of data source for SACCH field (Slow Asscciated
Control Channel).

PN.. PRBS data according to CCITT with periods
between 2°-1 and 2°°-1.

IEC/IEEE  :50UR:PDC:SLOT3:SACC PNL5
DLIST Data from a programmable data list.

IEC/IEEE  :80UR:PDC:SLOT3:SACC DLIS
SERDATA Data from data input SER DATA,

IEC/IEEE  :8CUR:PDC:SLOT3: SACC SDAT

Selection of data source for the RCH data field. RCH data
replace SACCH data in certain slots of a superframe. The
input field is only displayed if SUPERFRAME is switched on.

PN.. PRBS data according to CCITT with periods
between 2°-1 and 2°°-1.

IEC/IEEE SOUR:PDC:SLOT3:SOUR:RCH PNY
DLIST Data from & programmable data list.

IEC/AEEE SOUR:PDC:SLOT3:SOUR:RCH DLIS
SERDATA Data from data input SER DATA,

IEC/IEEE SOUR:PDC:SLOT3: SOUR:RCH SDAT

Disptay of data contents in the 118 bit "Guard" field at the
end of the slot in hexadecimal form. The field is only
displayed with LINK DIRECTION = UPLINK selected.
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2.15 Digital Standard GSM

With the options Modulation Coder (SMIQB10) and Data Generator (SMIQB11) provided, medulation
signals according to the GSM standard an be generated. GSM is a TDMA standard for cellular mobile
radio networks used worldwide. SMIQ is suitable for use as a signal generator for all GSM types.

SMIQ can generate both the transmit signal of a base station {BS) and the transmit signal of a mobile
station (MS). Transmission from BS to MS is called "downlink”, "uplink” being used for transmission in
the opposite direction.

Each TDMA frame consists of 8 slots. Each slot can be switched on or off separately. Moreover, a
defined intermediate level can be set.

A burst type has 1o be defined to configure a slot. The following burst types can be selected:
¢ NORM the so-calied "normal burst”,

* DUMMY burst type with a defined data pattern according to GSM standard and

o ALL_DATA burst type for test purposes with freely programmabie data contents.

The following internal modulation sources are available:
» different PRBS generators with a sequence length between 2°-1 and 2°°-1 and
s data lists, ie freely programmable data sequences from the daia generator memory.

For generating the GSM signails, SMIQ inserts the moduiation data continuously (in real time) into the
selected slots. Using a digital signal processor the data generator generates a data sequence with
modulation data and control signals for envelope conirol.

The data generator in SMIQ generates a data stream which is converted into IQ signals in the
modulation coder. According to the GSM standard, the modulation type is GMSK at a symbol rate of
270.833 ksymbol/s and Gauss filtering. The symbol rate can be changed in SMIQ. GFSK with adjustabie
frequency deviation can be used as a modulation type, too.
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2.15.1 Sync and Trigger Signals

The data generator generates a data sequence with modulation data, control signals for envelope
control, and synchronization signals.

When TRIGGER MODE AUTO is selected, the GSM signal generation is staried automatically.

This start can also be activated by an external trigger signal {TRIGGER MODE ARMED_AUTO) which
allows a synchronous sequence for BER measurements to be carried out on receivers,

A trigger signal can be fed via the TRIGIN input at connector PAR DATA. The active slope of a trigger
signal applied there execuies a trigger event.

(GSM signal generation at a frame limit is started after a trigger event. Data from data lists are inseried
into the selected slots starting from the first bit. PRBS generators start with the set initialization status.

Signal generation either starts immediately after the active slope of the trigger signal or after a settable
number of symbols (EXT TRIGGER DELAY). Retriggering (EXT RETRIG) can be inhibited for a settable
number of symbois (EXT RETRIGGER [INHIBIT).

A trigger event can be executed manually using EXECUTE TRIGGER or via the IEC/IEEE bus.
When a trigger event is executed, a trigger signal is output at the TRIGOUT 3 output of SMIQ.

SMIQ also generates the following sync signals;

» aframe clock at TRIGOUT 1 output,

+ aframe or multiframe clock at TRIGOUT 2 output with settable position in the frame,
¢ the symbol clock and the bit clock.

A clock synthesizer on the modulation coder generates the symbol clock and the bit clock in SMIQ. The
two clocks are identical for GSM. All the clock signals are synchronized to the 10-MHz reference of
SMIQ. The bit clock is available at connector BIT CLOCK. If required, the ciock synthesizer in SMIQ can
be synchronized to an external bit clock. '

The clock signai is selected in the menu via CLOCK-CLOCK SOURCE EXT.

To allow for a trouble-free synchronization of the clock synthesizer first apply the external clock and set
the correct symbol rate at SMIQ. Then switch CLOCK SOURCE from INT to EXT.

Note:  The set symbol rate should not differ by more than 1% from the symbol rate of the external
signal.
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2.15.2 PN Generators as Internal Data Source

independent PN generators {Pseudo Noise) can be selected for each slot as data source for data field
DATA. These PN generators provide pseudo-random bit sequences of different length or period. That is
why they are also called PRBS generators (Pseudc Random Binary Sequence).

Data sequences are sequences of maximum length which are generated by means of feedback shift
registers.

The following figure gives an example of a 9 bit generator with feedbacks after register 4 and 0 {output).

DATA

The pseudo-random sequence of a PRBS generator is clearly defined by the number of registers and
the feedback. The following table describes all PRBS generators available:

Table 2-19 PRBS generators for GSM

PRBS generator Length in bits Feedback after
o bit 2° 1 =511 Register 4, 0

11 bit 2" .1 =2047 Register 2, 0

15 it 2'% 1 = 32767 Register 1, 0

18 bit 2'% .1 = 65535 Register 5, 3, 2, 0
20 bit 2% .1 = 1048575 | Register 3,0

21 bit 2% .1 = 2097151 Register 2, 0

23 bit 2% .1 . 8388607 | Register 5, 0

PN generators PNG,11,15, 20 and PN23 are configured according to CCITT Rec. 0.151/152/153. The
output sequence is inverted for generators PN15 and PN23.

The start value of the PN generators is different in the slots and equals

startvalue = 1+ 14 hexxslotnumber

Example: PNg generator in siot 1 with start value 15hex = 10101 binary.

EXOR

o (oo o F{e o f{T - oara

The resulting output sequence is 1010100000010100101011110010 etc.
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2.15.3 Lists as Internal Data Source

A freely programmable memory on the data generator serves as internal data source for the data fields
of the slots. The data are managed in so-called lists. A list editor allows to select, copy, modify and
delete data lists (DATA LIST).

The list editor is available via menu DIGITAL-MOD - SOURCE....

2.15.4 External Modulation Data

External data can {only) be applied via the SERDATA interface. A selection of SERDATA as data
source is only possible for a single data field of a slot. For further information on the characteristics of
the SERDATA interface see Annex A.

To ensure that the external data bits are assigned to specific pasitions in the data field of the selected
slot and that they are reproducible, the buffer of the RS-232 transmitter and receiver has to be deleted.
A triggered start has to foliow.

The following setting sequence is required in the DIGITAL STD - GSM menu:

1. Carry out desired settings in menu.

Select data source SERDATA for the data field of the slot using SELECT SLOT - ...
Make connection to external data source, but do not yet start external data source.
Switch off digital standard using STATE - OFF.

Set TRIGGER MODE ARMED_AUTO.
In this state, SMIQ is ready for reception, but discards dala that are read in via SERDATA.

6. Switch on digital standard with STATE ON.

7. Start external data source.
The read-in data are written into the receiving buffer. Only if this buffer is filled can SMIiQ reactto a
trigger event.

o R LM

8. Activate trigger event. Signal generation is thus started at a frame limit. The first bit received via
SERDATA is put to the first bit position in the selected data field.
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2.15.5 Menu DIGITAL STANDARD - GSM

Menu DIGITAL STD - GSM provides access to settings for generating GSM signals.
Menu selection: DIGITAL STD - GSM

-30.0 dBm
-30.0 apnm :

A FREQUENCY
LEVEL
ANALOGE MOD
VECTQR MOD
ITAL MOD |
TTAL 5Th
LFouTRUT
SWEEP
LIST
MEM SEQ
UTILITIES

ODULATION. . . GMSK 1 b/sym
TRIGGER MODE. .. ADTC
EXECUTE TRIGGER P

TRIGGER. . . T
CLOCK. . . INT
POWER RAMP CONTROL. ..

SLOT ATTENUATICON 15.0 dB

% SAVE/RCL FRAME. ..
¥ SELECT SLOT

e . P i T e . S R o B o— o
. . N

" NORM '/ NORM { NORM  NORM  NORM - NORM .. NORM >/ NORM |

Fig. 2-100 Menu DIGITAL STD - GSM, SMIQ equipped with Modulation Coder SMIQB10 and Data
Generator SMIQB11

STATE Switch on/off of Digital Standard GSM moduiatior. Vecior Modulation or Digital
Modutation will be switched off automatically.

IEC/IEEE-bus command  SOUR:GSM:STAT ON

MODULATION... Opens a window for setting the modulation parameters.

-30.0 B0
-30.0 asm

FPREQUENCY ' IR SC TO STANDARD M
LEVEL I
ANATCC MOD _ MODULATION TYPE {GMsKE ib/sym
VECTOR MOD .
DIGITAL MOD IGGE | SYMBOL RATE 270 833.3 sym/s
' FILTER TYPE ‘Gruss |
FILTER PARAMETER 0,30

ITAL STD!
fETOUTEUTT

SWEER
LIST

MEM SEQ
UTILITIES

Fig. 2-101  Menu DIGITAL STD - GSM - MODULATION..., SMIQ equipped with Modulaton Coder
SMIQB10 and Data Generator SMIQB11
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{(MODULATION...)

TRIGGER MODE...

EXECUTE
TRIGGER W

1084 8004 .03

SETTO
STANDARD P

MODULATION TYPE

FSK DEVIATION

SYMBOL. RATE

FILTER

FILTER PARAMETER

Sets the subsequent modulation parameters to the
values predefined by the standard.

Opens a window for selecticn of the modulation type.
GMSK  Gaussian Minimum Shift Keying

GFSK Gaussian filtered Frequency Shift Keying
IEC/IEEE-bus  3CUR:GSM:FORMat GMSK

input value of deviation with GFSK selected.
With GMSK selected, the deviation is fixed 10 the
fourth part of the symbol rate.

IEC/IEEE-bus SOUR:GSM:F8K:DEV &7 KHZ

input value for the symbol clock. 270.833 ksymbol/s
are preset.

IEC/NEEE-bus SOUR: GSM: SRAT 270RHZ

Display of the baseband filter.

Input value for the BxT vaiue {Gaussian filter).
IEC/IEEE-bus SOUR:GSM:FILT:PAR 0,31

Opens a window for selecting the trigger mode.

AUTO

RETRIG

ARMED_AUTO

ARMED_RETRIG -

The GSM signals are continuously transmitted in the
activated slots.

IECAEEE-bus command  SOUR:GSM:8EQ AUTO

The GSM signals are continuously fransmitted in the
activated slots. A trigger event causes a restart.

IECAEEE-bus command  SOUR:GSM:SEQ RETR

The GSM signal generation does not start until &
rigger event has occurred. The unit then
autematically switches over t¢ the AUTO mode and
¢an no fonger be triggered.

IEC/IEEE-bus command SOUR:G8M:8EQ AAUT

The GSM signal generation does not start uniil a
trigger event has occurred. The unit then
automatically switches over to the RETRIG mode.
Each new trigger event causes a restart,

IEC/IEEE-bus command  S0UR:GSM: 8EQ ARET

Executes a trigger even to start the GSM signal generation.
IEC/IEEE-bus command :TRIG: DM IMM
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TRIGGER... Opens a window for selecting the trigger source, for configuring the trigger
output signals and for setting the time delay of an external trigger signal.

;3 o

~30.0 d=zm

FREQUENCY i TRIGGER SOURCE
LEVEL EXT TRIGGER DELAY
ANALOG MOD ; DE. EXT RETRIGGER INHIBIT
VECTOR MOD
DIGITAL MOD i RIGGER. . .. TRIGGER QUTZ DELRY
IBTGTTAL S0 . TRIGGER OUTZ PERIOD
TF CUTEDT
- SWEEP
. LIsT
MEM SEQ
CUTILITIES

Fig. 2-102 Menu DIGITAL STD - GSM_TRIGGER..., SMIQ equipped with Modulation Coder SMIQB10
and Data Generator SMIQB11

(TRIGGER...) TRIGGER SOURCE Selection of trigger source.
EXT The GSM signal generation is starnted by
the active slope of an external trigger
signal.

The polarity, the trigger threshold and
the input resistance of the TRIGIN input
can be modified in menu DIGITAL MOD
- EXT INPUTS.

INT A trigger event can be executed by
EXECUTE TRIGGER M.

IEC/EEE-bus SOUR:GSM: TRIG:SOUR EXT

EXT TRIGGER Setting the number of symbols by which an external
DELAY trigger signal is delayed before it starts the GSM
signal generation.
This is used for setting the time synchronization
between the the SMIQ and the DUT.

IEC/IEEE-bus SOUR:GSM: TRIG:DEL 3
EXT RETRIGGER Setting the number of symbols for which a restart is
INHIBIT inhibited after a trigger event.

With TRIGGER MODE RETRIG selected, each new
trigger signal restarts the GSM signa! generation.
This restart can be inhibited for the entered number
of symbols,

Example:

The entry of 1000 symbols causes new trigger
signals to be ignored for the duration of 1000 sym-
bols after a trigger event

IEC/IEEE-bus SOUR:GSM: TRIG: INH 1000

1084.8004.03 2.183 E-8



Digital Standard GSM SMiQ

(TRIGGER...) TRIGGER QUT 2 Input value of delay of trigger signal at TRIGOUT 2
DELAY output compared with beginning of frame.
IEC/HEEE-bus SOUR:GSM: TRIG:QUTE : DEL 2
TRIGGER OUT2 Input value of output sighal period at TRIGOUT 2
PERIOD output given in frames.

IEC/IEEE-bus SOUR:GEM: TRIG: QUTP : PER 1

Opens a window for selecting the clock source and for setiing a delay.

100. 000 000 0 - - 300

T sTATE B (IOCK SOURCE

i MODULATION. ..

. TRIGGER MODE.

| EXECUTE TRIGC
. TRIGGER....
{CLOCK. ..

CWER TEAMPEC

+ 3LOT ATTENUAT

VECTOR MOD |
DIGITAL MOD |

UTILITIES

Fig. 2-103  Menu DIGITAL STD - GSM - CLOCK..., SMIQ equipped with Modulation Coder SMIQB10
and Data Generator SMIQB11

(CLOCK..)) CLOCK SOURCE Selection of clock source.
INT SMIG uses internaily generated clock signals.
EXT An external bit clock is fed in at connector

BIT CLOCK. The clock synthesizer on the
moduiation coder is synchronized to this
clock.

The symbol raie has to be set with an
accuracy of £ 1 %,

The polarity, the trigger threshold and the
input resistance of the clock inputs can be
modified in menu DIGITAL MOD - EXT
INPUTS.

IEC/IEEE-bus SOUR:GSM: CLOC : SOUR INT

DELAY Setting the delay of generated modulation signal to an
external clock.
This can be used, for exampie, for synchronization with a
second unit 1o achieve time synchronization between the
modulation signals of the two units.

IEC/IEEE-bus SOUR:GEM: CLOC:DEL (.

S
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PCWER RAMP Opens a window for setting the envelope controi, especially for the rising and
CONTROL falling ramp at the beginning and end of a slot.

100. 000 000 O -

T srate SET DEFAULT B
. wonurarion. .. ERRERT
TRIGGER MODE.| RAMP FUNCTION
VECTOR MOD ne EXECUTE TRIGL RAMP DELAY
BTGITAL MOD : o RISE CFFSET
srormaL st | (0 CLOCK... AL OFESE:
4| POWER RAMP CC
SLOT ATTENUAT

HORM L NORM

¥ UTILITIES

Fig. 2-104 Menu DIGITAL STD - GSM - POWER RAMP CONTROL... , SMIQ equipped with
Moduiation Coder SMIQB10 and Data Generator SMIQB11

{(POWER RAMP SET DEFAULT P> Resets the subsequent parameters 1o the factory-set
CONTROL...) vailes.
IEC/IEEE-DUS : SOUR: G3M: PRAM: PRES

RAMP TIME Input value for the rise and fail ime of the envelope
at the beginning or end of a slot. The fime is setin
units of symbol period.

IEC/IEEE-bus SOUR:GSM:PRAM:TIME 2.5

RAMP FUNCTION Selection of shape of rising and falfing ramp for
envelope control.

LIN Linear ramp function.

Ccos Cosine function. A more favourabie
spectrum than that of the LIN function is
obtained.

IEC/IEEE-bus SQOUR:GSM:.PRAM: 8HAP LIN

RAMP DELAY Input value for a shift of the envelope characterisiic

to the modulated signal. A positive value causes a
delay of the envelope. The values are setin the units
of the symbol length.

IEC/EEE-bus SOUR:GSM:PRAM:DEL 0.1

RISE OFFSET Input value for a positive or negative offset of the
rising ramp of the envelope at the beginning of a slot.

IEC/IEEE-bus SOUR:GSM: PRAM: ROFF -1
FALL OFFSET Input value for a positive or negative offset of the

falling ramp of the envelope at the end of a slot.
IEC/IEEE-bus SOUR:GSM: PRAM: FOFF 1
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SLOT ATTENUATION

Input value in dB for the level reduction of all active slots whose SLOT LEVEL

was set to ATTEN. Menu SELECT SL.OT aliows the siots to be determined
whose level is to be reduced.

IEC/IEEE-bus command

SAVE/RCL FRAME...

SOUR:GSM:SLOT:ATT 40 DBE

Opens a window for saving and loading a frame configuration. Loading a

frame affects all parameters that can be set under SELECT SLOT.

; _3.0;6 dBm
-30.0 dgm

FRECQUENCY . TRIGGER MODE .
: 5 EXECUTE TRIGC
. ANALOG MOD
. VECTOR MOD
DIGITAL MOD |
IGITAL 57D
CLE auTRuT
. SWEEF
| LIST
. MEM SEQ

POWER RAMF CC
SLOT ARTTENUAT

RECALL TRAME. ..
SAVE FRAME. ..

Fig. 2-1056 Menu DIGITAL STD - GSM - SAVE/RCL FRAME, SMIQ equipped with Modutation Coder
SMIQB10 and Data Generator SMIQB11

(SAVE/RCL FRAME...) GET PREDEFINED
FRAME...

RECALL FRAME...
SAVE FRAME...

DELETE FRAME...

1084.8004.03

Loads a factory-set frame configuration.
NBO Normal Burst in slot 0

IEEE SOUR:G3M:FLIS:PRED:LOAD "nbi"

Loads a frame configuration saved by the user.
IEC/IEEE-bus  SOUR:GSM:FLIS:LOAD "name”

Saves a user-defined frame configuration.
IECAEEE-bus SOUR:GSM:FLIS: STCR

Yname®

Deletes a frame configuration saved by the user.

IEC/IEEE-bus SOUR:GEM:FLIS:DEL "name"
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SELECT SLOT... Selection of one of 8 possible slots. When selecting the slot, a window is
opened in which the data contents belonging to this slot can be defined.

Note: If the cursor is placed onio a siot in the diagram, it may be switched on
and off by pressing one of the unit keys {toggle function).

Selection: BURST TYPE = NORM

.30.0 <&n

300 qen

SLOT | TAIL
o 3

DATA
57

"0

| S| bATA | TAIL | GUARD

o
[N}
o
o
o

3
L
w

PABURST TYPE, .
= SLOT LEVEL OF I ATTEN

ET DEFAULT »
————————————— BURST CONTENTS--======m=mm e

w UTILITIES

EDIT 00100L011I00001056019010111 Bin ‘
<% GUARD 111111111 Bin

Fig. 2-106 Menu DIGITAL STD - GSM - SELECT SLOT, SMIQ equipped with Modulation Coder
SMIQB10 and Data Gensrator SMIQB11

(SELECT SLOT...) BURST TYPE Opens & window for the selection of the burst type used to
NORM configure the selected slot.

NORM Normal Burst
IEC/IEFEE-Dbus command SCUR:GSM: SLOTZ2: TYPE NORM

SLOT LEVEL Selection of level for selected slot.
OFF Maximum attenuation
IEC/IEEE (B0UR:GEM: SLOTZ : LEV OFF
FULL The level corresponds 1o the value indicated on

the SMIQ LEVEL display.
IEC/EEE $SOUR:G8M: SLOT2: LEV FULL

ATTEN The level is reduced by the value set under
SLOT ATTENUATION.

|ECAEEE : SOUR:G8M: SLOTZ2 . LEV ATT

SET DEFAULT ™ Resets the subsequent parameters to the factory-set values.
IEC/IEEE-bus command SOUR:GSM: SLOTS8:PRES
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{(SELECT 5107...) HOP TRIGGER
NORM

TAIL

DATA

TSC...

GUARD

1084.8004.03

Switches the HOP trigger signal on or off. With ON selected,
a HOP signal will be generated at the end of the selected
siot. The signal is avaiiable at the HOP output of the
PARDATA connector. i can be used to perform a frequency
hop mode in the LIST MODE {see section "List Mode"}.

IIEEE-bus command SOUR:GSM:SLOTL :HOP ON

Display of data contents in the 3 bit data field "Tail". The tail
bits are set to 000 according to the GSM standard.

Selection of data source for DATA fields. These fields are
regarded as a continuous field, ie a pseudo-random
sequence is fully continued from one DATA field to the next.
The following data sources are available:

PN.. PRBS data according to CCITT with periods
between 2°-1 and 2°-1.

IEC/IEEE  :SOUR:GSM:SLOT3:DATA PN15
DLIST Data from a programmable data list.

IEC/EEE  :SOUR:GSM:SLOT3:DATA DLIS
SERDATA Data from data input SER DATA.

IEC/IEEE  :SOUR:GSM:S8LOT3:DATA SDAT

Setting for the so-called "Stealing Flag". The selected setting
is valid for the two S fields.

IEC/AEEE-bus command SCUR:GSM:SLOTZ:8F 1

Opens a window for selecting the so-called "Training
Sequence Code”. A selection between 8 different training
sequences is possible.

IEC/IEEE-bus command SOUR:GSM: SLOT2 . TSC O

EDIT input field for binary modifications of the
training sequence. A meodified training
sequence is stored as a USER seguence
after 2 SAVE FRAME has been called up.

IEC/IEEE-bus command
SCUR:GSM:SLOTZ :USER #B0L1011...

Display of data content in the Guard field in binary form. The
length of the field is 8 bit in slots 1,2.3,5,6,7 and 9 bitin slots
0 and 4. It is thus ensured that & frame has exactly 1250 bi
as stipulated in the GSM standard.
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Selection: BURST TYPE = DUMMY

FREQUENCY HS A ornrigy SL | ‘ TAIL | GUARD
LEVEL 1595 OCK! 3 a9
ANALOG MOD

YECTOR MOD | I S —
DIGITAL MOD |GSM EBURST TYPE. .. LDUMMY
DIGITAL 8701 \WE/ SLOT LEVEL F  ATTEN | FULL
S e |

SWEETD 791 SET DEFAULT P
LIST §

MEM SEQ S
S uTILTTIES Ut (ACCORDING TO GSM 05.02)

112111111 Bin

Fig. 2-107 Menu DIGITAL STD - GSM - SELECT SLOT, SMIQ equipped with Modulation Coder
SMIQB10 and Data Generator SMIQB11

{(SELECT SLOT...} BURSTTYPE Opens a window for the selection of the burst type used to
DUMMY configure the selected slot.

DUMMY  Synchronization Burst
IECNEEE-bus command  SOUR:GSM: SLOTZ : TYPE DUMM

SLOT LEVEL Selection of level for selected slot.
OFF Maximum attenuation
IEC/IEEE (BOUR:GSM:SLOT2 1 LEV QFF
FULL The level corresponds io the value indicated on

the SMIQ LEVEL display.
IEC/HEEE :SOUR: GEM: 8LOTZ : LEV FULL

ATTEN The level is reduced by the value set under
SLOT ATTENUATION.

IEC/IEEE : S0UR:GSM:8LOT2 :LEV ATT

TAIL Display of data content in the 3 bit data field "Tail *. The tail
bits are set to 000 according to the GSM standard.

MIXED Display of data content of the mixed-bit field. it has a data
content stipulated by GSM 05.02, the so-called mixed bits™:

1111101101110110000010100100111000001 0010001000000
0111110001110001011 1000101 11CCC10101110100101 00011
001100111001111010011111000100401111101010

GUARD Display of data content in the Guard field in binary form. The
iength of the field is 8 bit in slots 1,2,3,5,6,7 and 9 bit in slots
0 and 4. It is thus ensured that a frame has exactly 1250 bit
as stipulated in the GSM standard.
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Selection BURST TYPE = ALL_DATA

100. 000 000 Q =

FREQUENCY

ALL DI
SLOT LEVEL

SET DEFAULT ¥
BURST CONYTENTS

111111111 Bin

Fig. 2-108 Menu DIGITAL STD - GSM - SELECT SLOT, SMIQ equipped with Modulation Coder
SMIQB10 and Data Generator SMIQB11

(SELECT SLOT..) BURST TYPE Opens a window for the selection of burst type used to
ALL_DATA configure the selected slot.

ALL_DATA Burst type for testing with freely programmable
data contents.

IEC/IEEE-bus command SCUR:GS8M:35LOT2 : TYPE ADAT

SLOT LEVEL Selection of level for selected slot.
OFF Maximum attenuation
IEC/IEEE :SOUR:GSM: SLOT2 : LEV OFF
FULL The level corresponds to the value indicated on

the SMIQ LEVEL display.

IEC/IEEE  :SOUR:GSM:SLOT2:LEV FULL
ATTEN The level is reduced by the value set under

SLOT ATTENUATION.

IEC/IEEE : SCUR:GSM: 8LOT2: LEV ATT

DATA Selection of data scurce for DATA fields. These fields are
regarded as a continuous field, ie a pseudo-random
seguence is fully continued from one DATA fisld to the next.
The following data sources are available:

PN.. PRBS data according to CCITT with periods

between 2°-1 and 2°°-1.

IEC/IEEE  :SOUR:GSM:SLOT3:DATA PN15
DLIST Data from a programmable data list.

IEC/IEEE  :SOUR:GSM: SLOT3:DATA DLIS
SERDATA Data from data input SER DATA.

[EC/IEEE  :30UR:GSM:SLOT3:DATA SDAT

GUARD Display of data content in the Guard fieid in binary form. The
length of the field is 8 bit in slots 1,2,3,5,6,7 and @ bit in slots
0 and 4. It is thus ensured that a frame exactly has 1250 bit
as stipulated in the GSM standard.
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2.16 Digital Standard DECT

With the options Modulation Coder (SMIQB10) and Data Generator (SMIQB11) provided, modulation
signals according to the ETSI DECT siandard can be generated. DECT is a TDMA standard for private
and public cordless phones.

SMIQ can generate both the transmit signa! of a cell siation {FP, Fixed Part) and the transmit signal of a
personal station (PP, Portable Part). Transmission from FP to PP is called "downlink", "uplink" being
used for transmission in the opposite direciion.

Uplink and downlink are transmitted in the separate time slots of a frame using the time duplex method.
Each frame consists of 24 slots. The data contents of each slot can be defined individually by SMIQ by
means of a slot editor. Each slot can be switched on or off. A defined intermediate level can aiso be set.
A maximum of 12 slofs within a frame can be switched on simulianeously.

A slot type has to be defined to configure a slot. The following slot types can be selected:

o FULL fult slot; simulation of a basic R32 physical channel,

» DOUBLE double slot, simulation of a high capacity R80 physical channel and

o ALL_DATA slot type for test purposes with arbitrarily programmable data contents in full slot
format.

The following internal modulation sources are available:
» different PRBS generators with a sequence length between 2°-1 and 2°°-1 and
« data lists, Le. freely programmable data sequences irom the data generator memory.

For generating DECT signals, SMIQ inserts the modulation data continuously {in real time) into the
selected slots. Using a digital signal processor the data generator generates a data sequence with
modulation data and control signals for envelope control.

The data generator in SMIQ generates a data stream which is converted into IQ signals in the
modulation coder. According to the DECT standard, the default modulation type is GFSK with a symbol
rate of 1152 ksymbols/s and Gauss filtering. Symbol rate and filtering can be changed in SMIQ.
Alternatively, n/4 DQPSK with vcos filtering may be selected.
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2.16.1 Sync and Trigger Signals

The data generator generates a data sequence with modulation data, control signals for envelope
control, and synchronization signals.

When TRIGGER MODE AUTOQ is selected, the DECT signal generation starts autormnatically.

Trigger signals for synchronized sequences can be used for measuring the bit error rate of receivers. A
trigger signal can be fed via the TRIGIN input at connector PAR DATA. The active slope of a trigger
signal applied there executes a trigger event.

DECT signal generation at a frame limit is started after a trigger event. Data from data lists are inserted
into the selected slots starting from the first bit. PRBS generators start with the set initialization status.

Signal generation either starts immediately after the active slope of the trigger signal or after a settable
number of symbols (EXT TRIGGER DELAY). Retriggering (RETRIG) can be inhibited for a settable
number of symbols (EXT RETRIGGER INHIBIT).

A trigger event can be executed manually or via the IEC/IEEE bus using EXECUTE TRIGGER.

When a trigger event is executed, a trigger signal is output at the TRIGOUT 3 output of SMIQ.

SMIQ also generates the following sync signals:

+ 3 frame clock at TRIGOUT 1 output, )

« g frame or multiframe clock at TRIGOUT 2 oulput with settable position in the frame,
« the symbal ¢clock and the bit clock,

A clock synthesizer on the modulation coder generates the symbol clock and the bit clock in SMIQ. All
clock signals are synchronized to the 10-MHz reference of SMIQ. The bit clock is available at connector
BIT CLOCK. If desired, the clock synihesizer in SMIQ can be synchronized to an external bit clock.

The clock source is selected in the CLOCK-CLOCK SOURCE EXT menu.

To allow for a trouble-free synchronization of the clock synthesizer first apply the external clock and set
the correct symbol rate at SMIQ. Then switch CLOCK SOURCE from INT o EXT.

Note: The set symbol rate should not differ by more than 1% from the symbol rate of the external
signa.
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2.16.2 PN Generators as internal Data Source

Independent PN generators {Pseudo Noise) can be selected for each siot as data sources for the data
fields A-FIELD, B-FIELD and DATA. These PN generators provide pseudo-random bit sequences of
different length or period. That is why they are also called PRBS generators (Pseudo Random Binary
Sequence).

Data seguences are sequences of maximum length which are generated by means of feedback shift
registers.

The following figure gives an example of a 9-bit generator with feedbacks after register 4 and 0 (output).

EXOR

{0 g Kl K o T gl B

The pseudo-random sequence of a PRBS generator is clearly defined by the number of registers and
the feedback. The following table describes alf PRBS generators available:

Table 2-20 PRBS generators for DECT

PRBS generator Length in bits Feedback after
g bit 2% .1 =511 | Register 4, 0

11 bit 2" 1 =2047 Register 2, 0

15 bit 2% .1 = 32767 Register 1, 0

16 bit 2% .1 - 65535 Register 5, 3, 2, 0
20 bit 2% .1 = 1048575 | Register3, 0

21 bit 27" 4 = 2097151 Register 2, 0

23 hit 2% .1 = 8388607 | Register5, 0

PN generators PN9,11,15,20 and PN23 are configured according to CCITT Rec. 0.151/152/153. The
output sequence is inverted for generators PN15 and PN23.

The start value of the PN generators is different in the slots and equals

stari value = 1+ 14 hex xslothumber

Example: PN2 generator in slot 1 with stari value 15hex = 10101 binary.

EXOR

—Lo T o

The resulting ouiput sequence s 10101000000101001010111310010 etc.
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2.16.3 Lists as internal Data Source

A freely programmable memory on the data generator serves as an additional internal data source for
the data fields of the slots. The data are managed in so-called lists. A list editor allows to select, copy,
modify and delete data lists (DATA LIST).

The list editor is available via menu DIGITAL-MOD - SOURCE....

2.16.4 External Modulation Data

External data can (only} be applied via the SERDATA interface. A selection of SERDATA as data
source is only possible for a single data field of a siot. For further information on the characteristics of
the SERDATA interface see Annex A.

To ensure that the external data bits are assigned to specific positions in the data field of the selected
slot and that they are reproducible, the buffer of the RS-232 transmitter and receiver has to be deleted.
A triggered start has to follow,

The following setting sequence is required in the DIGITAL STD - DECT menu:

Carry out desired settings in menu,

Select data source SERDATA for the data field of the slot using SELECT SLOT - ...
Make connection 1o external data source, but do not yet start external data source.
Switch off digital standard using STATE - OFF.

Set TRIGGER MODE ARMED_ALUTO.
In this state, SMIQ is ready for reception, but discards data that are read in via SERDATA.

Switch on digital standard with STATE ON.

7. Start external data source.
The read-in data are written into the receiving buffer. Only if this buffer is filled can SMIQ reactto a
trigger event.

S e

o

8. Activate trigger event. Signal generation is thus started at a frame limit. The first bit received via
SERDATA is put to the first bit position in the selected data field.
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2.16.5 Menu DIGITAL STANDARD - DECT

Menu DIGITAL STD - DECT provides access to settings for generating DECT signais.

Menu selection: DIGITAL STD - DECT

100. 000 000 O ==

FREQUENCY OFF [ON|
EVEL 15-95 MODULATION. . . ‘GESK
ANALOG MOD TRIGGER MODE. .. | a070]
FCTOR MOD o EXECUTE TRIGGER P
GITAL MOD; GSM TRIGGER. .. INT
B CLocK -

IGITAL STDJDEC
F OUTPUT

POWER RAMP CONTROL ...

SLOT ATTENUGATION 15.0 dB
TIMING ADJUSTMENT SIMULATION 0 Bit
JITTER SIMULATION R 0 Bit
PREAMEBLE [ HORMAL | PROLONGED
SAVE/RCL FRAME. ..

'¥ SELECT SLOT

; - 1 - R T |

FULL ———— s } :

Fig. 2-109 Menu DIGITAL STD - DECT, SMIQ equipped with Moduiation Coder SMIQB10 and Data

Generator SMIQB11
STATE Switch on/off of Digital Standard DECT modulation. Vector Modulation or
Digital Modulation will be switched off automatically.
IEC/IEEE-bus commandsCUR: DECT : STAT ON
MODULATION... Opens a window for setting some of the modulation parameters.

1084.8004.03

Fig. 2-116  Menu DIGITAL STD - DECT - MODULATION...

BTATE | SET TO STANDARD p
IMODULATION. .
TRIGGER MODE! MODULATION TYP GFSK
EXECUTE TRIG( F3SK DEVIATION 288.0 kHz
DIGITAL MOD TRIGGER. ... |[Epéi:le ] 1 152 000.0 sym/s
5TaT1TeL 2T DECT CLOCK. .. FILTER TYPE SQRCOS COS' GAUSE |
LE OUTPUT e POWER RAMP C{ FILTER PARAMETER 0.50
SWEEP SLOT ATTENUA
e e
EM SEQ © FULL
UTILITIES ‘
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(MODULATION...) SETTO
STANDARD P

MODULATION TYPE

FSK DEVIATION

SYMBOL RATE

FILTER TYPE

FILTER PARAMETER

Sets the subsequent modulation parameters to the
values predefined by the standard.

IEC/IEEE-bus  :SOUR:DECT:STAN

Selection of the modulation type. GFSK s preset.
{EC/IEEE-bus  (SQUR:DECT:FORM GFSK

Input value for the frequency deviation for GFSK
modulation

IEC/AEEE-bUs SOUR:DECT:FSK 280 KHZ

Input value for the symbol rate. 1152 ksymbols/s are
preset.

IEC/IEEE-bus  SQUE:DECT:SRAT 1151 XKHZ

Selection of baseband filter.
For =/4 DQPSK modulation, a selection between
Nyquist filters COS and SQRCOS is possible.

IEC/EEE-bus  :SCUR:DECT:FILT:TYPE COS

input vaiue for the BT value for Gauss filtering or for
the roli-off factor for Nyguist filtering.

IEC/IEEE-bus  SQUR:DECT:¥ILT:PAR (.51

TRIGGER MODE... Opens a window for selecting the trigger mode.

AUTO

RETRIG

ARMED_AUTO

ARMED_RETRIG

1084.8004.03

The DECT signals are continuously transmitted in the
activated siots.

IEC/IEEE-bus command SOUR:DECT:SEQ AUTC

The DECT signals are continucusly transmitted in the
activated slots. A trigger event causes a restart. This
made is not available if values different from zero are
set for TIMING ADJUSTMENT or JITTER
SIMULATION.

IEC/IEEE-bus command  SOQUR:DECT:SEQ RETR

DECT signai generation does not start until a trigger
event has occurred. The unit then automatically
switches over o the AUTO mode and can no longer be
triggered.

IEC/IEEE-bus command  :SCOUR;DECT:SEQ AAUT
DECT signal generation does not start untii a trigger
event has occurred. The unit then automatically
switches over to the RETRIG mode. Each new trigger
eveni causes & restart. This mode is not available if

values different from zero are set for TIMING
ADJUSTMENT or JITTER SIMULATION.

IECAEEE-bus command  :SOUR:DECT:3E{ ARET
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EXECUTE
TRIGGER P

TRIGGER...

Executes a trigger even to start the DECT signal generation. This menu itemn
is not available if TRIGGER MODE - AUTO is set.

IEC/IEEE-bus command : TRIG: DM IMM

Opens a window for selecting the trigger source, for configuring the trigger
output signals and for setting the time delay of an external trigger signal.

FREQUENCY
LEVEL
ANALOG MOD
VECTOR MOD
DIGITAL MOD

LF QUTPUT
SWEEP
LIST

MEM SED

GITAL STD |

{( STATE TRIGGER SOURCE
MODULATION . 'i EXT TRIGGER DELAY
TRIGGER MODH EXT RETRIGGER INHIBIT

EXECUTE TRIG
[trrcers . 77| TRIGGER OUT: DELAY
ciock . .. TRIGGER OUT2 PERIOD

& POWER RAMP C

Fig. 2-111  Menu DIGITAL STD - DECT_TRIGGER..., SMIQ equipped with Modulation Coder
SMIQB10 and Data Generator SMIQB11

(TRIGGER...)

1084.8004.03

TRIGGER SOURCE Selection of trigger source.

EXT The DECT signal generation is started

by the active slope of an external trigger
signal.
The potarity, the trigger threshoid and
the input resistance of the TRIGIN input
can be modified in menu DIGITAL MOD
- EXT INPUTS.

DECT A trigger event can be executed by
EXECUTE TRIGGER M.

IECNEEE-bus (SOUR:DECT: TRIG: SOUR EXT

EXT TRIGGER Setting the number of symbols by which an external
DELAY trigger signal is delayed before it starts the DECT
signal generation.
This is used for setting the time synchronization
between the SMIQ and the DUT.

IEC/AEEE-bus  :SOUR:DECT:TRIG:DEL 3
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{TRIGGER...)

1084.8004.03

EXT RETRIGGER
INHIBIT

TRIGGER OUT 2
DELAY

TRIGGER OUT2
PERIOD

Setting the number of symbols for which a restart is
inhibited after a trigger event.

With TRIGGER MODE RETRIG selected, each new
trigger signal restarts the DECT signal generation.
This restart can be inhibited for the entered number
of symbois.

Example:

The entry of 1000 symbols causes new trigger
signals 1o be ignored for the duration of 1000 sym-
bols after a trigger event

IEC/IEEE-bus :S0UR:DECT: TRIG: INH 1000
Input value of delay of trigger signal at TRIGOUT 2
output compared with beginning of frame.

IEC/IEEE-bUs  :SCOUR:DECT:TRIG:QUTP:DEL 2

Input valuee of output signal period at TRIGOUT 2
outpL given in frames.

IEC/IEEE-bus SOUR:DECT: TRIG: QUTP:PER 1
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CLOCK.

Opens a window for selecting the clock source and for setting a delay.

100. 000 000 0 -

FREGUENCY ; CLOCK SCURCE (INT | EXT
LEVEL MODULATION, . 0.0G sSymb
ANALOG MOD TRIGGER MODE
VECTOR MGD EXECUTE TRIG
DIGITAL MOD TRIGGER. .. .
DIGITAL STD Tcrock.
LF OUTPUT POWER RAMP C
SWEEP ¥ S1LOT ATTENUHA

I
o . FULL e e

Fig. 2-112 Menu DIGITAL STD - DECT - CLOCK..., SMIQ equipped with Modulation Coder SMIQB10
and Data Generator SMIQB11

(CLOCK...) CLOCK SCURCE  Selection of ciock source.
INT SMIC uses imternally generated clock signais.
EXT An external symbol clock or bit clock is fed in

at connectors SYMBOL CLOCK or BIT
CLOCK. The clock synthesizer on the
modutation coder is synchronized to this
clock.

The symbol rate has to be set with an
accuracy of £ 1 %.

The polarity, the trigger threshold and the
input resistance of the clock inputs can be
modHied in menu DIGITAL MOD - EXT
INPUTS.

IEC/IEEE-bus command SQUR:DECT:CLOC: SOUR INT

DELAY Setting the delay of generated modulation signal to an
external clock.
This can be used, for example, for synchronization with a
second unit to achieve time synchronization between the
modulation signals of the two units,

I[EC/EEE-bus command  :SCUR:DECT:CLOC:DEL 0.5
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POWER RAMP Opens a window for setting the envelope control, especially for the rising and
CONTROL... falling ramp at the beginning and end of a siot.

STATE SET DEFAULT
MODULATION. .. TIME 2.0

RNALOG MOD TRIGGER MODE. . . ME FUNCTION LIN | COS
VECTOR MOD EXECUTE TRIGGER e DELAY 0.0
DIGITAL MOD . RIGGER. ... OFFSET 0
DIGITAL 37D | CLOCKE . . . OFFSET )
LF OUTPUT 'POWER RAMP CONTROL.
_SLOT ATTENURTION
S ]
MEM SEQ FULL
UTILITIES .

Fig. 2-113 Menu DIGITAL STD - DECT - POWER RAMP CONTROL... , SMIQ equipped with
Modulation Coder SMIQB10 and Data Generator SMIQB11

(POWER RAMP SET DEFAULT Sets the subsequent parameters to factory-set
CONTROL...) default values.
IECAEEE-bus SQOUR:DECT : PRAM: PRES
RAMP TIME Input value for the rise and fall fime of the envelope

at the beginning or end of a slot, The time is set in
units of the symbaol pericd.

IEC/AEEE-bus SOUR.DECT . PRAM . TIME 1.3

RAMP FUNCTION Selection of shape of rising and falling ramp for
envelope controt.

LIN Linear ramp function.

COs Cosine function. A more favorable
spectrum than that of the LIN function is
obtained,

IEC/AEEE-bus SOUR:DECT :PRAM: SEAP LIN

RAMP DELAY tnput value for a shift of the envelope characteristic

to the modulated signal. A positive value causes a
delay of the envelope. The values are set in units of
the symbol length.

IEC/AEER-bUs SOUR:DECT:PRAM:DEL 0.1

RISE OFFSET nput value for a positive or negative offset of the
rising ramp of the envelope at the beginning of a siot.

IEC/IEEE-bus SOUR:DECT:PRAM: ROFF -1
FALL OFFSET input value for a positive or negative offset of the

falling ramp of the envelope at the end of a slot.
IEC/AEEE-Dus CSOUR:DECT:PRAM:FOFF 1
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SLOT ATTENUATION

TIMING
ADJUSTMENT
SIMUL.ATION

JITTER SIMULATION

PREAMBLE

1084.8004.03

Input value for the level attenuation in dB of all active slots whose SLOT
LEVEL was set to ATTEN. The slots whose level is to be attenuated are
defined in the menu SELECT SLOT.

IEC/IEEE-bus command :SOUR:DECT:SLOT:ATT 40 DB

Input value for the number of bits used for simulating "Timing Adjust" in DECT
instruments. Each 35™ frame is extended (positive input values) or shortened
{negative values) by the number of bits set.

IEC/IEEE-bus command :SCUR:DECT:SIM:TADJI -1

Input value for the number of bits used for jitter simulation. A jitter is simuiated
by advancing the selected number of bits for even-numbered frames in time
whereas ordinary timing is generated for odd-numbered frames.

IEC/AEEE-bus command :SOUR:DECT:SIM:JITT 1

Selection of the preamble type for full and double slot.
NORMAL The preambie field has a length of 16 bits.
PROLONGED The preambie field has a length of 32 bits.
IEC/IEEE-bus command : SCUR:DECT:PRE NORM
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SAVE/RCL FRAME... Opens a window for saving and ioading a frame configuration. Loading a
frame affects all parameters that can be set under SELECT SLOT.

PREQUENCY el Sl CET PREDEFINDED FRAME. ..
LEVEL LOCK. . . RECALL FRAME. ..

ANALOG MOD ' POWER RAMP ¢ SAVE FRAME..
VECTOR MOD LOT ATTENMUz DELETE FRAMD. ..
DIGITAL MOD CTIMING ADJUS
DIGITAL STD| Sl grTTER SIMUL
1F OUTRUT | ”' REAMBLE
SWEEP AN
LIST

MEM SEQ
UTILITIES

Fig. 2-114 Menu DIGITAL STD - DECT - SAVE/RCL FRAME, SMIQ equipped with Modulation Cader
SMIQB10 and Data Generator SMIQB11

(SAVE/RCL FRAME...) GET PREDEFINED  lLoads a factory-set frame configuration.

FRAME... DNFULL All downlink slots numbered 0 to 1
are gctive as full slots,
UPFULL All uplink slots numbered 12 to 23 are
active as full slots.
FULL O Only slot no. 0 is active as a full slot.
DOUB 0 Slots no. 0 and 1 are active as double
slots,

IEEE  SOUR:DECT:FLIS:PRED:LOAD "name”

RECALL FRAME... l.oads a frame configuration saved by the user.
IECAEEE-bus  SOUR:DECT:FLIS:LOAD "name"

SAVE FRAME... Saves a user-defined frame configuration.
IEC/IEEE-bus  SQUR:DECT:FLIS:STOR "name"

DELETE FRAME... Deietes a frame configuration saved by the user.
{ECAEEE-bus SOUR:DECT:FLIS:DEL "name"

1084.8004.03 2.202 E-8



SMiQ Digital Standard DECT

SELECT SLOT... Selection of one of 24 possible slots. When selecting the slot, a window is
opened in which the daia contents belonging to this slot can be defined.
12 slots are available for uplink and downlink, respectively. They are labeled
UP<i> and DN<i> in the display where i varies from 0 to 23. Up to 12 of the 24
slots can be active at the same time.

Note: If the cursor is placed onto a slot in the diagram, the SLOT LEVEL
may be modified by pressing one of the unit keys (toggle function).

SLOT (RAMP | PREAME SYNC & FI
¢ 112 | 16 | 16 &4

|X % GUARD

FREQUENCY
LEVEL 1595
ANALOG MOD | NADC
VECTOR MOD | FDC *;fgm‘%ggg-
DIGITAL MOD | GSM ST B ] k:
DIGITAL 5101 DE SLOT LEVEL OFF  ATTEN | FULL]
e

SWEEP

LIST
MEM SEQ

SET DEFAULT B
SLOT TIMING SHIFT 0 Bit
CW DURING RAMP UP [OFF]  ON

v GTTLITTES | | . T mmmm e SLOT CONTENTS~-——————mm e
RAMP 101610101010 Bin
NORMAL FREAMBLE 1010101010101010 Bin
SYNC 1110390120001010 Bin
L FIELD DATA PNS !

B FIELD DATA

Fig. 2-115  Menu DIGITAL STD - DECT - SELECT SLOT, SMIQ eguipped with Modulation Coder
SMIQB10 and Data Generator SMIQB11

{SELECT SLOT) SLOT TYPE... Opens a window for selecting the slot type.

FULL Full slot configuration for simulating a basic
R32 physical channel.

IEEE-bus :SOUR:DECT:SLOT2:TYPE FULL
DOUBLE Double slot configuration for simulating a high

capacity R80 physical channel.

IEEE-bus : SOUR:DECT:SLOTZ: TYPE DOUB
ALL_DATA SLOT type for test purposes with arbitrarily

programmable data contents.

IEEE-bus :SOUR:DECT:SLOTZ:TYPE ADAT
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{SELECT SLOT) SLOT LEVEL Selection of the level for the selected slot.
OFF Maximum attenuation
IEEE bus :30UR:DECT: SLOTZ2 : LEV OFF
FULL The level corresponds fo the value indicated on
the SMIQ LEVEL display.

1084.8004.03

SET DEFAULT P

SLOT TIMING
SHIFT

cw
DURING RAMP
up

RAMP

NORMAL
PREAMBLE

PROLONGED
PREAMBILE

I[EEE bus :S0UR:DECT:SLOTZ2:1LEV FULL

ATTEN The level is attenuated by the value set under
SLOT ATTENUATION.

IEEE bus :SCUR:DECT:3LCT2:LEV ATT

Note: If the cursor is pfaced onto a siot in the diagram, the
SLOT LEVEL may be modified by pressing one of the
unit keys (toggle function).

Resets the subsequent parameters to faciory-set default
values.

IEC/EEE-bus command SOUR:DECT:SLOTS:PRES

Input value for the number of bits used for simulating a faulty
slot timing. The active slot is shifted in time by the selected
number of bits. A positive input value delays the slot, a
nagative value advances the slot in time.

IEEE bus command : SOUR:DECT: SLOT2:STSH 1

Switches the modulation during the rise of the power ramp

on or off.

ON Before the preamble starts, the modulation is
switched off so that only the unmodulaied
carrier is generated.

OFF Before the preamble starts, the modulation is
switched on and the data bifs in the ramp field
are modulated.

IEEE bus command : SOUR:DECT:SLOTZ : RAMP:CW ON

Input value for the 12-bit data field RAMP in binary format.
This data field is not defined in the DECT standard. It is used
1o define the data contents during the rise of the power ramp.
A series of data representing the natural e