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Preface

SCOPE

This manual describes the use and applications of the 3900 TETRA Systems. Refer to the
3900 Series Operation Manual for information on use and operation of the Test Set.

NOMENCLATURE STATEMENT

The 3901, 3902, 3920 and 3920B Digital Radio Test Set is the official nomenclature for
the test sets currently included in the 3900 Digital Radio Test Set Series. In this manual,
3900, unit or Test Set, refers to the 3901, 3902, 3920 and 3920B Digital Radio Test Sets
unless otherwise indicated.

INTENDED AUDIENCE

This manual is intended for users familiar with the use of TETRA Radios and TETRA
Systems and with the operation of the 3900.

TEST SET REQUIREMENTS

Refer to the 3900 Series Operation Manual for information on the following:

. Safety Precautions
o Power Requirements
o Platform Performance Data Specifications

. Repacking/Shipping Test Set
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1.1

1.2

Chapter 1 - TETRA - General Information

INTRODUCTION

3900 TETRA Systems provide features for testing TETRA Trunked Mobile Radios and
TETRA Base Stations. Mobiles and Base Stations with T1 Test capability can also be
tested with the 3900 TETRA Systems. This manual describes how to use the Test Set to
test the performance of mobiles and base stations designed to operate to TETRA
specifications.

Each TETRA System functions as an independent test function, with no interchange of
settings or configurations with other TETRA Systems or other Systems installed on the
Test Set. An exception to this is the Channel Plan Function that allows User Defined

Channel Plans to be created and saved to or recalled from any of the TETRA systems.

GENERAL INFORMATION

Manual testing is provided for the TETRA Mobile (MS and MS T1), TETRA Base Station
(BS and BS T1) Modes and Direct Mode (DM).

Automatic testing is provided for the TETRA Mobile (MS) Mode.

Each TETRA Mode is provided with an individual Systems identity within the software
structure of the Test Set. The modes enabled on a Test Set depend on the Options, or
combination of Options pertinent to the Test Set.

The TETRA Systems provide the following test capabilities:

o On-channel transmitter measurements using standard or user-configured Channel
Plans.

o Comprehensive modulation analysis with power profile, constellation, phase
trajectory and vector error vs. time diagrams.

o Display of parameters and decoded data received from mobiles and base stations
to aid diagnosis of system problems.

. Base station control channel simulation and signaling to provide effective network
simulation, allowing mobile registration and call set-up to Test Set.

. Mobile Test Mode control using RF Loopback and T1 Signaling; and Audio
Loopback, Test Sound and Silence Modes for mobile audio system testing.

o Mobile Test Mode using (TT) TETRA Test Mode.

o Uplink T1 Test Signal generator synchronized to base station down link frame

structure supporting conformance testing of base station receivers.
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1.3
1.3.1

1.3.2

1.4

TETRA CAPABILITIES

Transmitter Test

The 3900 tests the performance of transmitters in TETRA mobiles and TETRA base
stations. Test capabilities are:

Tx burst power

Tx power level control (mobile only)

Tx frequency error

Tx burst timing (frame alignment) (mobile only)

Modulation accuracy for peak and RMS vector error and residual carrier
Burst profiles (transmitter output power versus time) (mobile only)
Constellation, rotated vector and phase trajectory diagrams

Vector error, magnitude and phase versus time displays

Display of parameters and data received from mobiles and base stations

Receiver Tests

The signal generator within the Test Set produces the following signals:

Simulated base station Main Control Channel (MCCH)
Simulated base station Traffic Channel (TCH)

T1 Test Signals Types 1, 2, 3, 4, 15 and 17 as defined in EN 300 394-1 for mobile
testing

RF Loopback and T1 Signaling Control of mobile Test Mode

Synchronization to base station downlink frame structure for synchronized uplink
T1 Type 7, 8, 9 and 10 signal generation for base station test.

TETRA MS SYSTEM

The 3900 tests the mobile operating in normal trunked mode. The TETRA MS System
provides the following test capabilities:

Base station simulation (MCCH, TCH/S, FACCH).

Registration, group attachment and de-registration protocol.
Call set-up, call maintenance and call clear-down protocol.
Short Data Service (SDS) Message protocol.

TETRA Test Mode (TT) registration and RF Loopback protocol.

Transmitter measurements (i.e., burst power and timing, power profile, modulation
accuracy, frequency error).

Receiver measurements (BER, MER, RBER) on TCH/S using TT RF Loopback.
Graphical displays of power profile and modulation.

Capture and time stamping of mobile and test set protocol operations (1000
lines).

Capture, demodulation and channel decoding of mobile transmissions (5000
bursts).
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1.5

1.6

1.7

TETRA MS T1 SYSTEM

The 3900 tests the mobile using T1 Test Mode. The TETRA MS T1 System provides the
following test capabilities:

o T1 Test signal generation (six types).

J T1 Test Mode control of mobile transmission, burst type, power level and RF
Loopback.

o Transmitter measurements (i.e., burst power and timing, power profile, modulation
accuracy, frequency error).

o Receiver measurements (BER, MER, PUEM) on T1 Test signals using T1 RF
loopback.

o Graphical displays of power profile and modulation.

. Capture, demodulation and channel decoding of mobile transmissions (5000
bursts).

TETRA BS SYSTEM

The 3900 tests the base station operating in normal mode. The TETRA BS System
provides the following test capabilities:

J Base station identification (MCC, MNC, BCC, LA).

o Frequency setting via Channel Plan. Channel Number or manually in Hz.

o Conversion of frequency to nearest equivalent Channel Number.

o Transmitter measurements (power, modulation accuracy, frequency error).

o Graphical displays of modulation.

o Direct RF connection to base station transmitter via T/R Connector.

J Off-air monitoring of base station transmitter via ANT Connector.

o Capture, demodulation and channel decoding of base station transmissions (5000
bursts).

TETRA BS T1 SYSTEM

The 3900 tests the base station using T1 Test Mode. The TETRA BS T1 System provides
the following test capabilities:

. Base station identification (MCC, MNC, BCC).

. T1 Test signal generation (four types).

o Other test signal generation (18 Frame PRBS, Framed PRBS, Unframed PRBS).

o Optional synchronization to base station using sync pulse signal from base
station.

o Optional automatic synchronization to base station using RF signal from base
station.

J Optional automatic detection of required T1 Test Signal Type.

o Optional automatic detection of required scrambling code.

o Transmitter measurements (power, modulation accuracy, frequency error).

J Receiver measurements (BER, MER, PUEM) on T1 Test Signals using T1 RF
loopback.

o Transmitter BER measurements on PRBS signals.

o Graphical displays of modulation.

. Capture, demodulation and channel decoding of base station transmissions (5000
bursts).




TETRA - General Information

1.8

TETRA DM SYSTEM

The 3900 tests mobile direct mode call setup and parameters. The TETRA DM System
provides the following test capabilities:

Mobile to mobile tests.

Transmitter measurements (burst power, power profile, burst timing, modulation
accuracy, frequency error).

Call set-up, call maintenance and call clear-down protocol.

Short Data Service (SDS) Message protocol.

Graphical displays of modulation, trajectory, constellation and power readings.
History log of activity between mobile and Test Set.

Graphical displays of power profile and modulation.

Capture and time stamping of mobile and test set protocol operations (1000
lines).

Capture, demodulation and channel decoding of base station transmissions (5000
bursts).
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2.2

Chapter 2 - Common TETRA Operation

INTRODUCTION

This chapter describes TETRA System features that operate the same in all TETRA
Systems.

NOTE All instructions and key sequences are based on a unit operating in
| ‘ Test Mode unless otherwise indicated.

ACCESSING TETRA SYSTEMS

TETRA Systems are accessed from the Systems / Config menu. To select one of the
TETRA systems while operating in Test Mode:

STEP PROCEDURE
1. Press the CONFIG Key twice to access the Systems / Config menu.
2. Select Systems, TETRA from the systems menu.
3. Select the desired TETRA System from the expanded TETRA menu.
4. After a TETRA System is selected the Test Set loads the TETRA System,
configured to the last used settings.
Offsets '
Gen Offsel
on
| Systems e "looensate OFF
Configure  » s, oTest ::“ o
Test Set Offset van Calibration ondition on
HPD OFF
RF Generator Level O1f | |nstruments [ s
P25 Conventional L (T
RF Analyzer Lavel Off on
BS OFF
Timing Measurement Offset | 0.00 |Symbois|  BST1
DM
MS
MST
[ TETRAMS |  TETRA360-3004125 | INT
Fig. 2-1 TETRA System
Menu contents vary according to the options installed in the Test
| NOTE | g Y d P
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2.3 TETRA DISPLAY MODES

The TEST Mode of the 3900 TETRA Systems has three Display Modes. Display modes
are selected from the TEST floating menu.

O ¥|RF Settings
Control Channel | 3600 = Gen| 390012500 MHz| Ana @ 3B0.012500 MHz
Traffic Channel | 3700 Slot|1 w| = Gen| 392512500 MHz Ana | 382512500 MHz
RF Gen Level | -80.0 dBm Mod Off |
Mabile Power | Open Loop [ 30.0dBm AGC On
O/ ¥/ Tx Measurements  Rurst Hormal 10| ¥|Rx Measurements
o Manual - Tiled Using Gass A Limits

Profile IT Data Display
N"!ﬁ Spectrum Analyzer

Veclor Paak [vector AMS
m| — ml Loopback Hot On
Freq Emor | Reshusl Carvier
wie|  --- max| -
OiOperations / Status
Rox Tx | MCCH . MCCH reset complete
ITSk Group:
TEL: =weees 1 Power Oass: - Rx (Qass: -
TETRAMS | TETRA 380-400 +12.5 [wne INT

Fig. 2-2 TETRA Systems Test floating Menu
2.3.1 Manual - Tiled

Manual - Tiled Display Mode allows access to TEST mode functions. Tile configuration
varies according to the TETRA system selected.

2.3.2 Data Display Mode

Data Display mode allows bursts of data passing between base stations and mobiles to
be examined. The data is displayed as demodulated burst data after de-scrambling and
channel decoding have occurred. Data Display Tile configuration is consistent throughout
each TETRA system.

2.3.3 Spectrum Analyzer

Spectrum Analyzer display mode provides access to the Test Set’s Spectrum Analyzer.
Refer to the 3900 Series Operation Manual for information on the Spectrum Analyzer.
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2.4

2.4.1

2.4.2

2.4.3

2.4.4

2.4.5

2.4.6

COMMON DISPLAY COMPONENTS

This section describes display components that are used through all TETRA Systems.
Functionality of these components is consistent throughout each TETRA System unless
otherwise noted.

Burst Types

The Burst drop-down menu selects the burst type. Menu options are dependent on the
TETRA system selected.

Over n Bursts

The number of samples taken for each of the tests is set in the Over n Bursts numeric
entry box within the results area for each test. The yellow status bar below the avg field
indicates accumulation status.

The range for all the tests is 1 to 250. Default setting is 20.
Repeat Soft Key

Pressing the Repeat Soft Key at any time starts a group of measurements for all of the
tests. When the number of measurements defined in the Number of Bursts box have been
made, the first measurement is dropped from the average or worst case result, and the
newest measurement included as a rolling result. The tests restart when the Repeat Soft
Key is pressed.

Single Soft Key

Pressing the Single Soft Key at any time starts a group of measurements for all of the
tests. After the measurement is made to the last sample of each test, no further
measurements are made to that test until either the Single or Repeat Soft Key is pressed.

Accumulate Soft Key

The Accumulate Soft Key allows user to layer accumulated traces of successive
measurements on the display to show a trend, or overwritten with each new trace.
Selecting ON with the Accumulate Soft Key starts the accumulation of traces.

Selecting OFF with the Accumulate Soft Key clears any accumulated traces and causes
each trace to overwrite the previous trace.

Restart Soft Key

Clears any accumulated traces and starts a new accumulation. Setting the Accumulate
Soft Key to ON displays this soft key.




Common TETRA Operation

2.5

2.5.1

CHANNEL PLANS

To test a mobile that is designed to use a standard TETRA Channel Plans, select the
mobile’s Channel Plan from the Channel Plan Tile. The correct Channel Plan
configuration must be set up so the Rx and Tx frequencies and parameters of the Test
Set correspond to those recognized by the mobile. The manufacturer or TETRA network
operator supplying the mobile may need to be contacted to obtain this information.

Offsets
Gen Offset
te on
S e o
9 Channel Plan ! TG
Test Set Offsat van System ID & Access Params
Mobile Parameters OFF
RF Generator Level Off Call Types
Call Timers & Trunking Time Offset
RF fnalyzer Level Off Messages :F‘F
e + ory MNeighbor Cell Info
Base Services
Tx Measurements Limits
Rx Measurements Limits
Offsets
| TETRAMS |  TETRA360-400 4125 | INT

Fig. 2-3 Configuration Menu - Channel Plan Selected
Explanation of Channel Plans

The Channel Plan maps the uplink (MS Tx) frequency and the downlink (MS Rx)
frequency to a Channel Number. A Channel Plan must be linked with a Channel Number
because TETRA signaling protocol uses Channel Numbers rather than explicit
frequencies to assign TETRA mobiles to frequency channels. Therefore, the mobile and
base station (or the Test Set) map Channel Numbers must map to frequencies in the
same manner. TETRA mobiles and base stations conforming to the TIP (TETRA
Interoperability Profile) use the standard Channel Numbering scheme defined in ETSI TS
100 392-15. This Channel Numbering scheme is implemented in 3900 pre-defined
Channel Plans.

Channel Numbers map to frequencies with a 25 kHz channel spacing, therefore the
frequencies are integer multiples of 25 kHz, subject to a possible frequency offset. The
Channel Plan also defines how TETRA channel frequencies are located (offset) within the
frequency band. The 3900 supports the following options, as well as the less common
6.25 kHz offsets.

o If the channel boundaries are at integer multiples of 25 kHz, the center frequency
is offset by +12.5 kHz from the frequency indicated by the Channel Number
(Offset Channel Plan).

o If the channel center frequencies are at multiples of 25 kHz, the center frequency

has zero offset from the frequency indicated by the Channel Number (Zero Offset
Channel Plan).
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2.5.2

2.5.3

Predefined Channel Plans

TETRA Systems contain a group of predefined Channel Plans that have been configured
and saved according to TETRA frequency ranges. Predefined channel plans are selected
from the Channel Plan drop down box.

System Information and Channel Block parameters are automatically configured when
one of the 3900’s standard predefined Channel Plans is selected.

System Information (Sys Info) parameters are used to supply information in the Test Set’s
control channel signal to tell the mobile about the Channel Plan.

Channel Block parameters tell the Test Set how to map Channel Numbers to frequencies.

When using one of the pre-defined Channel Plans, the Test Set configures all necessary
parameters.

Channel Plan

hare P [TETA 50050 125 | e

Sys Info - Only required for MS modes
Froquency Band 3 (300,000 MHz)

Offsel 3 [+ 12.5 kHz offset)
Duplex Spacing 0 (10 MHz)
Reverse Operation 0 (Hormal)

Channel Block 1 Channed Block 2
Lowest Channel 3600
Highest Chavanel 3993 Hot Selected
Lowest Chan, Downlink Freq 330012500 MHz
Duplex Ofsel 10000000 MHz
Channel Spacing 25.000 KHz
[T TETRAMS | TETRA 380-400 +12.5 | INT

Fig. 2-4 Predefined TETRA Channel Plan Tile
Importing Channel Plans

The Utilities mode includes the File Management - TETRA feature which provides access
to files that are common to all TETRA Systems, such as the Channel Plan files. Channel
Plan files are imported or exported to and from a floppy disk or USB memory device via
the File Management feature. Refer to the section titled File Management Tile in the 3900
Series Operation Manual for additional information on the use of the File Management
feature.

To import a Channel Plan file when operating in Test Mode:

STEP PROCEDURE

1. Press the UTILS Key to access the Utilities menu.

2. Select File Management from the Utilities menu.

3. Connect a USB memory device containing the file in one of the 3900 USB ports.
4. Select Import Soft Key to display the Save dialog box. Select the desired file.
5. Select OK to import the file into the Test Set. File will now appear in TETRA

Channel Plan menu.
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2.5.4

2.5.4.A

2.5.4.A1

2.5.4.A.2

Creating a New Channel Plan

The parameters described below are automatically configured when one of the 3900’s
standard predefined Channel Plans is selected. If the mobile does not conform to one of
the pre-defined Channel Plans, a new Channel Plan with the details of the Channel Plan
used by the mobile must be configured.

There are two aspects to the Channel Plan configuration:

o System Information (Sys Info) parameters are used to supply information in the
Test Set’s control channel signal to tell the mobile about the Channel Plan.

o Channel Block parameters tell the Test Set how to map Channel Numbers to
frequencies.

When using one of the pre-defined Channel Plans, the Test Set configures all necessary
parameters. When a new Channel Plan is created, the Sys Info parameters and the
Channel Block parameters must be setup in a manner that the mobile under test
understands. The Test Set intentionally does not create any links between the two sets of
parameters, which allows full flexibility in defining a customized system; however this
means that manually configured parameters must be set correctly.

Some TETRA radios have flexible RF architecture and are capable of setting their
receiver and transmitter frequencies independently at any frequency within their
supported frequency range, sometimes over an extended range covering more than one
Channel Plan, e.g. 380 MHz to 430 MHz for both receiver and transmitter. Such mobiles
typically obey all of the SYS INFO parameters, when possible. Other mobiles have fixed
separate receiver and transmitter frequency ranges with a fixed duplex spacing; such
mobiles may ignore some or all of the SYS INFO parameters.

Sys Info Parameters

Frequency Band (Sys Info)

Specifies the reference frequency for the frequency band being used, range 0 to 15. For
Channel Plans conforming to the ETSI standard (ETSI TS 100 392-15, this parameter
specifies the 100 MHz block that contains the downlink frequencies. For example, for the
380 to 400 MHz band, the reference frequency is 300 MHz and thus the value of the
Frequency Band (Sys Info) parameter is 3. The Test Set shows the ETSI standard
interpretation of this parameter. For a proprietary Channel Numbering scheme, the
correct value of this parameter may be zero or another irrelevant value.

Offset (Sys Info)

Specifies the channel center frequency offset, range 0 to 3. For Channel Plans
conforming to the ETSI standard (ETSI EN 300 392-2, this parameter is interpreted as the
following offsets from integer multiples of 25 kHz:

J 0 = No Offset
. 1 = +6.25 kHz
o 2 =-6.25 kHz
o 3 =+12.5 kHz

For example, if the center frequency of the first channel is 380.012500 MHz, the value of
the Offset (SYS INFO) parameter is 3, indicating +12.5 kHz offset from 380.000000 MHz.
The Test Set shows the ETSI standard interpretation of this parameter. For a proprietary
Channel Numbering scheme, the correct value of this parameter may be zero or another
irrelevant value.
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2.54.A3

2.54.A4

2.5.4.B

2.5.4.B.1

2.5.4.B.2

Duplex Spacing (Sys Info)

Specifies the separation between the downlink (mobile Rx) frequency and the uplink
(mobile Tx) frequency, range 0 to 7. For Channel Plans conforming to the ETSI standard
(ETSI TS 100 392-15), the interpretation of this parameter is partly dependent on the
value of the Frequency Band (Sys Info) parameter. Typical values used are:

J 0 (10 MHz) = 380 or 410 MHz systems
J 1 (45 MHz) = 800 or 870 MHz systems

The Test Set shows the ETSI standard interpretation of this parameter in conjunction with
the frequency band, therefore, the Frequency Band (Sys Info) parameter is set before
setting Duplex Spacing (Sys Info). For a proprietary Channel Numbering scheme, the
correct value of this parameter may be zero or another irrelevant value.

Other values defined in the ETSI standard are:

0 Hz 7 MHz 30 MHz
1.6 MHz 8 MHz 36 MHz
4.5 MHz 10 MHz 39 MHz

5 MHz 18 MHz 45 MHz

Reverse Operation (Sys Info)

Specifies whether the uplink (mobile transmit) frequency is above or below the downlink
(mobile receive) frequency, range 0 or 1. The Test Set shows the ETSI| standard
interpretation of the parameter. For a proprietary Channel Numbering scheme, the correct
value of this parameter may be zero or another irrelevant value.

For Channel Plans conforming to the ETSI standard (ETSI EN 300 392-2), the
interpretation of this parameter is:

0 (normal)

The uplink (mobile transmit) frequency is lower than the downlink (mobile receive)
frequency, i.e., the duplex spacing is subtracted from the downlink frequency to obtain
the uplink frequency

1 (reverse)

The uplink frequency is higher than the downlink frequency, i.e., the duplex spacing is
added to the downlink frequency to obtain the uplink frequency.

Channel Block 1 Parameters

Channel Block 1 parameters need to be defined when configuring TETRA System channel
plans. Channel Block 2 parameters are not normally used and should be identified as
Excluded.

Channel Block Included

Set this parameter to Included for Channel Block 1 to inform the Test Set that there is
valid channel information in Channel Block 1.

Lowest Channel Number

Set this parameter to the lowest Channel Number used by the Channel Plan. This value
normally corresponds to the channel that is the lowest frequency; however in a
complicated Channel Plan, the lowest Channel Number is not necessarily the lowest
frequency channel. Refer to the TETRA Performance Specifications located in the 3900
Platform Data Sheet for examples of Channel Numbers used in the pre-defined Channel
Plans.
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2.5.4.B.3

2.5.4.B.4

2.5.4.B.5

2.5.4.B.6

Highest Channel Number

Set this parameter to the highest Channel Number used by the Channel Plan. When a
Channel Number is entered for the Control Channel or Traffic Channel, the Test Set only
allows a number to be entered that is within the range of the Lowest Channel Number to
Highest Channel Number.

Lowest Channel Downlink Frequency

This parameter establishes the mapping between Channel Numbers and frequencies for a
New Channel Plan. Enter the downlink (mobile Rx) frequency that corresponds to the
lowest Channel Number. The mobile Rx frequency entered must match the center
frequency of the lowest numbered channel.

There is no link between the Sys Info Parameters and the Channel Block Parameters. If a
Channel Plan uses an offset from the 25 kHz multiples, the offset value in Offset (Sys
Info) and the offset in the Channel Block Lowest Channel Downlink Freq parameter must
be set so the RF Generator frequency of the Test Set matches the mobile receiver
frequency. For example, when using the lowest channel in TETRA 380-400 +12.5 with
12.5 kHz offset, enter 390.012500 MHz as the offset in the Channel Block Lowest
Channel Downlink Freq parameter field.

VIAVI 2968 TETRA Test Set users: The 3900 Test Set follows the
| NOTE |

ETSI standard in using the mobile Rx frequency as the basis of the
calculation, whereas the VIAVI 2968 TETRA Test Set by established
practice used the mobile Tx frequency.

Duplex Offset

Duplex Offset defines the link between the mobile Rx frequency and the mobile Tx
frequency. The Test Set uses the duplex offset value to set its analyzer frequency to the
mobile Tx frequency:

(mobile Tx frequency = mobile Rx frequency - Duplex Offset).

The Duplex Offset value is normally 10.000000 MHz or 45.000000 MHz. For example, for
the lowest channel in TETRA 380-400 +12.5 (12.5 kHz offset):

mobile Tx frequency = (390.012500 MHz - 10.000000 MHz) = 380.012500 MHz.

A reverse Channel Plan can also be defined by entering a negative value for the Duplex
Offset parameter. Remember that there is no link between the Sys Info Parameters and
the Channel Block Parameters. If the Channel Plan uses reverse duplex, the REVERSE
OPERATION (SYS INFO) parameter must be set to REVERSE and the Channel Block
Duplex Offset parameter must be set to a negative value so that the Test Set sets its
analyzer frequency (mobile Tx frequency) higher than its signal generator frequency
(mobile Rx frequency).

Channel Spacing

This parameter defines how the Test Set calculates the mobile Rx frequency that
corresponds to a particular Channel Number according to the formula:

mobile Rx frequency (channel n) =

(n - lowest Channel Number) x channel spacing + lowest channel downlink frequency

Normally this parameter is set to 25.000 kHz, TETRA channel spacing, so that each
increment of the Channel Number increases the mobile Tx and Rx frequencies by 25 kHz.
Reverse Channel Plans are defined by setting a negative channel spacing, so that
incrementing the Channel Number reduces the mobile Tx and Rx frequencies.
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2.5.4.C

2.5.5
2.5.5.A

Channel Block 2 Parameters

Channel block 2 parameters are not normally used and should be set to Excluded so the
Test Set disregards these settings.

If a Channel Plan contains a fragmented numbering scheme, this numbering scheme is
defined using Channel Block 2. Typically a fragmented numbering scheme arises when
additional channels are added to an existing Channel Plan at frequencies below the
original lowest frequency. An example of this is GSM 900, where the original channels in
the P-GSM band are numbered 1 to 124, and additional channels were later added (the E-
GSM band below the P-GSM band) numbered 975 to 1023 and 0. Numbering
fragmentation should not occur if the ETSI standard Channel Numbering scheme is used,
since Channel Numbers 0000 to 4000 are defined as the bottom and top of a 100 MHz
band, so all frequencies are covered.

A TETRA system may have gaps in its allocation of frequency
| NOTE | channels rather than being allocated as a contiguous block of
spectrum, but a separate channel block does not need to be defined
if the Channel Numbering includes the non-allocated channels.
Separate non-contiguous channel blocks may be defined to instruct
the Test Set to restrict the Control Channel and Traffic Channel
selections to allocated channels.

Configuring a New Channel Plan

Configure Parameters for a New Plan:

STEP PROCEDURE
Press CONFIG Key to access the CONFIG Floating menu.
2. Select Channel Plan from the CONFIG Floating menu.
3. Press the New Plan Soft Key and the Channel Plan - New Tile is displayed. The

Based On box selects an exiting Channel Plan as a template for the new plan. By
using an existing Channel Plan that has parameters similar to the new plan,

editing is kept to a minimum. The title of the plan currently selected is displayed
in the Based On box.

Channel Plan - New

Channel FPlan
Based On TETRA 360-400 +12.5 |
—3ys Info - Only required for M3 modes
Frequency Band 3 (300.000 MHz) |
Offset 3 (+ 12.3 kHz offset) |
Duplex Spacing 0 (10 MHz) |
Reverse Operation 0 (Mormal) |

Save

— Channel Block 1 i Channel Block 2
Excluded
Lowest Channel Je00 1]
Highest Channel 3999 1]
Lowest Chan. Downlink Freg 390.012500 [MHz | 100.000
Duplex Offset 10.000000 |MHz| 0 Hz |
Channel Spacing 25.000 [kHz | 0 Hz |
Cancel
TETRA MS | Mo Plan | INT

F

g. 2-5 Channel Plan - New
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2.5.5.B

2.5.5.C

Fig. 2-5 shows the Channel Plan - New Tile before parameters new parameters have been
entered. The Based On box selects an existing Channel Plan as a template for the new
plan. By using an existing Channel Plan that has parameters similar to the new plan,
editing is kept to a minimum. The title of the plan currently selected is displayed in the
Based On box.

Base New Plan on an Existing Plan:

STEP PROCEDURE

1. Select the existing plan from the Based On box drop down menu.

2. Enter a title in the Channel Plan box to identify the new plan. The title must be
unique and must not exceed 20 characters, including any spaces.

3. Change the Sys Info parameters to the required settings.
Change the Channel Block parameters as required.

5. When the Channel Plan has been edited to the desired settings, press the Save

Soft Key. The name of the new plan is displayed on the Information bar.

Check Channel Plan configuration:

This check is completed on the TETRA MS TEST, RF Settings Tile where the RF
Generator frequency and the RF Analyzer frequency is displayed for a given Channel
Number.

STEP PROCEDURE
1. Set the lowest and highest Channel Numbers for the control channel.
2. Verify that the Generator Frequency and Analyzer Frequency are set to the

desired downlink and uplink frequencies.

2-10
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2.5.6

2.5.6.A

2.5.6.A.1

2.5.6.A.2

2.5.6.A.3

2.5.6.A.4

New Channel Plan Examples
Refer to the example sequences below to configure three user defined Channel Plans.

Example 1

The first example sets up a TETRA 380-400 -6.25 Channel Plan which is based on the
TETRA 410-430 -6.25 Channel Plan, using the following parameters:

J TETRA 380-400 -6.25 Channel Plan

o Channels 3601 to 4000

J Down link 390.018750 to 399.993750 MHz

. Uplink 380.018750 to 389.993750 MHz

STEP PROCEDURE

1. Select the Channel Plan - New screen.

2. On the Based On box drop down list select the TETRA 410-430 -6.25 Channel
Plan.

3. In the Channel Plan box, enter the title for the new plan, subject to the constraints

mentioned earlier.

Sys Info Parameters

STEP PROCEDURE

4. On the Frequency Band drop down box select 3 (300 000 MHz).

5. Verify that the Offset drop down box is set to 2 (-6.25 kHz offset).

6. Verify that the Duplex Spacing drop down box is set to 0 (10 MHZz).

7. Verify that the Reverse Operation drop down box is set to 0 (Normal).

Channel Block 1 Parameters

STEP PROCEDURE

8. Edit the Lowest Channel box value to read 3601.

9. Edit the Highest Channel box value to read 4000.

10. Edit the Lowest Chan. Downlink Freq box value to read 390.018750 MHz.
11. Verify that the Duplex Offset box value reads 10.000000 MHz.

12. Verify that the Channel Spacing box value reads 25.000 kHz.
Channel Block 2 Parameters
STEP PROCEDURE

13. Verify that the Included / Excluded box is set to Excluded.

14. When the Channel Plan is correctly configured, press the Save Soft Key. The
name of the new plan is then displayed on the Information bar.

Check Channel Plan configuration:

This check is made on the TETRA MS TEST, RF Settings Tile where the RF Generator
frequency and the RF Analyzer frequency is shown for a given Channel Number.

STEP PROCEDURE
1. Set the lowest and highest Channel Numbers for the control channel.
2. Verify that the Generator Frequency and Analyzer Frequency are set to the

desired downlink and uplink frequencies.

2 - 11
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2.5.6.B

2.5.6.B.1

2.5.6.B.2

2.5.6.B.3

2.5.6.B.4

Example 2

The second example sets up a TETRA 380-400 -6.25 Channel Plan which is based on the
TETRA 380-400 +12.5 Channel Plan, using the following parameters:

J TETRA 380-400 -6.25 Channel Plan

J Channels 3601 to 4000.

J Down link 390.018750 to 399.993750 MHz.

. Uplink 380.018750 to 389.993750 MHz.

STEP PROCEDURE

1. Select the Channel Plan - New screen.

2. On the Based On box drop down list select the TETRA 380-400 +12.5 Channel
Plan.

3. In the Channel Plan box, enter the title for the new plan, subject to the constraints

mentioned earlier.

Sys Info Parameters

STEP PROCEDURE

4. Verify the Frequency Band drop down box is set to 3 (300 000 MHz).
5. On the Offset drop down box select 2 (-6.25 kHz offset).

6. Verify the Duplex Spacing drop down box is set to 0 (10 MHz).

7. Verify the Reverse Operation drop down box is set to 0 (Normal).

Channel Block 1 Parameters

STEP PROCEDURE

8. Edit the Lowest Channel box value to read 3601.

9. Edit the Highest Channel box value to read 4000.

10. Edit the Lowest Chan. Downlink Freq box value to read 390.018750 MHz.
11. Verify that the Duplex Offset box value reads 10.000000 MHz.

12. Verify that the Channel Spacing box value reads 25.000 kHz.
Channel Block 2 Parameters
STEP PROCEDURE

13. Verify that the Included / Excluded box is set to Excluded.

14. When the Channel Plan is correctly configured, press the Save Soft Key. The
name of the new plan is then displayed on the Information bar.

Check Channel Plan configuration:

STEP PROCEDURE
1. Set the lowest and highest Channel Numbers for the control channel.
2. Verify that the Generator Frequency and Analyzer Frequency are set to the

desired downlink and uplink frequencies.

This check is made on the TETRA MS TEST, RF Settings Tile where the RF Generator
frequency and the RF Analyzer frequency is shown for a given Channel Number.

2-12
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2.5.6.C

2.5.6.C.1

2.5.6.C.2

2.5.6.C.3

2.5.6.C.4

Example 3

The third example sets up a 460 MHz Channel Plan with 7 MHz duplex spacing with
reverse operation. This is based on the TETRA 450-470 +12.5 Channel Plan. This plan
uses the following parameters:

J 460 MHz Channel Plan

J Channels 2400 to 2519

J Down link 460.012500 to 462.987500 MHz

J Uplink to 467.012500 to 469.987500 MHz

J 7 MHz Duplex Spacing

o Reverse operation

STEP PROCEDURE

1. Select the Channel Plan - New screen.

2. On the Based On box drop down menu select the TETRA 450-470 +12.5 Channel
Plan.

3. In the Channel Plan box, enter the title for the new plan, subject to the constraints

mentioned earlier.

Sys Info Parameters

STEP PROCEDURE

4. Verify the Frequency Band drop down box verify is set to 4 (400 000 MHz).
5. Verify the Offset drop down menu is set to 3 (+12.5 kHz offset).

6. Verify the Duplex Spacing drop down box select 1 (7 MHZz).

7. Verify the Reverse Operation drop down box select 1 (reverse).

Channel Block 1 Parameters

STEP PROCEDURE

8. Verify that the Lowest Channel box value reads 2400.

9. Edit the Highest Channel box value to read 2519.

10. Verify that the Lowest Chan. Downlink Freq box value reads 460.012500 MHz.
11. Edit the Duplex Offset box value to read -7.000000 MHz.

12. Verify that the Channel Spacing box value reads 25.000 kHz.
Channel Block 2 Parameters
STEP PROCEDURE

13. Verify that the Included / Excluded box is set to Excluded.

14. When the Channel Plan is correctly configured, press the Save Soft Key. The
name of the new plan is then displayed on the Information bar.

Check Channel Plan configuration:

This check is made on the TETRA MS TEST, RF Settings Tile where the RF Generator
frequency and the RF Analyzer frequency is shown for a given Channel Number.

STEP PROCEDURE
1. Set the lowest and highest Channel Numbers for the control channel.
2. Verify that the Generator Frequency and Analyzer Frequency are set to the

desired downlink and uplink frequencies.

2-13
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2.5.7

Channel Plan Display Examples

Fig. 2-6 shows a new Channel Plan Tile ready to be created by setting the fields to the
required settings and entering the new Channel Plan name.

Channel Plan - New

Channel Flan Save
Based On TETRA 380-400 +12.5 |
—3¥s Info - Only required for M3 modes
Frequency Band 3 (300.000 MHz)
Offset 3 !*‘ 12.5 kHz nffsel!
Duplex Spacing 0 (10 MHz)
Reverse Operation 0 {Hormal)
— Channel Block 1 — Channel Block 2
Excluded |
Lowest Channel 3600 1]
Highest Channel 3999 0
Lowest Chan. Downlink Freg 390.012500 100.000 [KHz |
Duplex Offset 10.000000 0 H |
Channel Spacing 25.000 [KHz | 0 H |
Cancel
TETRAMS | Mo Plan | INT

Fig. 2-6 Channel Plan - New - 380-400 +12.5

Fig. 2-7 shows the Channel Plan Tile from Fig. 2-6 after the Channel Plan has been saved
with the name “New One.”.

Channel Plan

Hew
cramel Pan P
—5¥s Info - Only required for M3 modes
Frequency Band |3 (300.000 MHz) Edit
P
Offset |3 (+ 12.5 kHz offset) an
Duplex Spacing |0 (10 MHz)
Reverse Operation |0 (Normal)

—Channel Block 1———— [ Channel Block 2——
Lowest Channel
Highest Channel
Lowest Chan. Downlink Freq 390.012500 [ MHz | Not Selected
Delete
Duplex Offset 10.000000] MHz | [FETD
Channel Spacing 25.000
TETRA MS | New One | INT Return

Fig. 2-7 New Channel Plan - Title New One

2-14



Common TETRA Operation

Fig. 2-8 shows the New One Channel Plan Tile (Fig. 2-7) ready to be edited. Editing the
Channel Plan maintains the name, but the original Channel Plan configuration is lost.

Channel Plan - Edit
Channel Plan  [New One | ‘ —
Sys Info - Only required for M5 modes
Frequency Band 3 (300.000 MHz
Offset 3 (+ 12.5 kHz offsel
Duplex Spacing 0 {10 MHz)
Reverse Operation 0 (Hormal)
— Channel Block 1 i [ Channel Block 2
Excluded |
Lowest Channel 3600 I 0
Highest Channel 3999 I 0
Lowest Chan. Downlink Freg | 390.012500 |MHz | 100.000 | kHz
Duplex Offset | | 10.000000 [MHz | 0| Hz
Channel Spacing 25.000 [KHz | | 0 H |
Cancel
TETRAMS | New One | INT

Fig. 2-8 Edit Channel Plan - Edit Tile with New One Ready to Edit

Fig. 2-9 shows the TEST display with No Plan (no Channel Plan) selected and the focus
on the RF Settings tile. When No Plan is selected, the RF Generator and RF Analyzer
frequency has to be set by absolute values and not by Channel Number.

Gen (MS Rx) Freq | 330.000000 MHz 10.000000 |MHz || _RF Gen |

= Chan. | 3600 Duplex |

Ana (MS Tx) Freq | 380.000000 [MHz| Spacing | Locked ON
RF Gen Level | -75.0 dBm | [Thcdon e |
Mobile Power _Expected 0.00Bm/ W w] [AGcon

O/ ¥iTx Measurements Burst Normal w|| O ¥IProfile Full Burst Normal | RF Offsels
Power Burst Timing 100
Frofie | -— ] --- -0
= Wi T Pre-Amp
il ] -300 on
Vector Peak Vector RMS OFF
maoe|  --- max|  ---
Freq Error Residual Carrier
wic .- max e
| J l Profie ——  avg[ --- RF out
OjOperations f Status : ™
Rx Tx | MCCH _ MCCH reset complate gen
ITSI: Group:
RF In
TEl: bl Power Qass: - Rx Qass: -
TR
ant
TETRAMS | Ho Pan | INT

Fig. 2-9 RF Settings Tile - NO PLAN Selected
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2.6 USING DATA DISPLAY MODE
2.6.1 Accessing Data Display Mode

Data Display Mode allows data bursts transmitted by base stations and mobiles to be
examined. The data is displayed as demodulated burst data after de-scrambling and
channel decoding have been performed.

To access Data Display Mode from Test Mode:

STEP PROCEDURE

3. Press the TEST Key to open the Test Menu.

4. Highlight Data Display on the TEST floating menu and press the SELECT Key.

5. To return to the Manual Tiled mode, press the TEST Key display the TEST floating
menu.

6. Highlight Manual Tiled and press the SELECT Key.

Multi Frame Cagitura Display
Frame [ |
Burst Burst o |
= | e ———L sg | Start
Rel Time (ms) | |

TETRA MS | Ho Plan | INT

Fig. 2-10 Data Display Tile - Prior to Capture
When TETRA MS or TETRA MS T1 is active, Data Display captures uplink bursts.
When TETRA BS or TETRA BS T1 is active, Data Display captures downlink bursts.
When TETRA DM is active, Data Display captures Direct Mode bursts.

The Data Display Tile shows the data contained in the captured bursts. An example of a
captured Data Display is shown in Fig. 2-11.
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2.6.2

Capturing Data Displays

To start a data capture:

STEP PROCEDURE
1. Press the Start Soft Key.
2. Specify the number of bursts to be captured in the Capture Bursts entry field. The

bar graph below the capture indicates the progress of the capture.

3. Return to Manual - Tiled Display Mode while the Data capture is running. Return
to Data Display Mode afterwards.

A capture is stopped at any time by pressing the Stop Soft Key. A progress bar shows the
proportion of the capture that was completed when the capture was stopped.

Data Display

Demadulated burst
data types list.

bin 1100

hex 441RTCSS 40794904 389C5256 smslma—m
E4SSS4CE 4EI5869T T244d1

bin 11010000 11104001 110100

hex OT14BEDS DDIFBETA GLARBCEY CTFSBOOD
B5B41B4 52204683 27531R Data block B.

bin 1100

Frame number in
which burst was
transmitted by the

maobile (Uplink
Frame Nubering). hex 48TTD30R ZEGSESTI 1C2BFSE5 0C1433T0
_ 878

TCH/S, hex 4FTRISOE 9304856 71591420 EOZDETEL Data block B Decoded.

Demaodulated logical
channel types list.
&0
o g Blnis.l ?[l:li Burst
Start
Rel (ms) o0 Time di. which burst was
0 transmitted relative to
| TETRAMS | TETRA 360-400 +12.5 | burst #1.

Fig. 2-11 TETRA MS Data Display Tile with Captured Data Bursts

The top part of the Tile displays demodulated burst data; the lower part displays the
same data following de-scrambling and channel decoding.

The lower section of the Tile contains data fields that define the number of bursts to be
captured. This section of the Tile also provides frame numbering information and a time
stamp relative to the first captured burst.

The components of the demodulated burst data are indicated as either bin to identify
binary data or hex to identify hexadecimal data. Demodulated Burst Data components are
listed in the tables in the section titled Data Display File Format.

The identity of the specific burst displayed is shown on the display, with the Multi Frame,
Frame and Slot numbers shown. The Rel Time (ms) value shows the time in milliseconds
from the start of the capture until the start of the displayed burst.

The Display Burst readout box indicates the current captured burst that is displayed. By
selecting this box and using the variable control, the compass keys, or by entering a
value, the required burst is displayed.

Demodulated data is displayed in RED if it does not match the expected binary patterns
for tail bits and training sequences.

Decoded data is displayed in RED if errors were detected in the data.
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2.6.3 Data Display File Format

Save As allows captured data to be saved to the Test Set as a .csv or .txt file. The saved
file can be exported via the Utilities File Management Tile.

PRES hex 13110084 61395616 DITZ2856 SFG24BTE

Data Display Save

Directory |Data Display:f

|~ — L
Eile:
Filter | CSV files (*.csv) _7;1
Text fles (*.txt) cancel
M
Frame [
— | Bursts 200 | Burst 1
Rel Time (ms) | 0.0
| TETRABSTI | Ho Plan ] INT

Fig. 2-12 Data Display Tile - File Drop-down Menu
2.6.3.A TXT File Format

TXT files are displayed in the following format:
Separator sequence of 80 =
Count = <number or burst starting at 1>

Multi-frame <1 to 60 or blank if not synchronized>
This line is not present in TETRA DM.

Frame = <1 to 18 or blank if not synchronized>
Slot = <1 to 4 or blank if not synchronized> [subslot number SS1, SS2]
Rel_Time (ms) = <Time relative to start of capture of ms to nearest tenth>
Test Mode = BS, DM, MS
Blank Line

Demodulated data as on screen, shown in gray scale. Errors shown with ERROR added
to the end of the returned data.

Blank Line

Channel decodes as on screen, show in gray scale. Errors shown with ERROR added to
the end of the returned data.

Blank Line
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2.6.3.A.1 TXT File Example:

Count =1
Multi Frame = 31
Frame = 1

Slot = 1 (SSN2)
Rel Time (ms) = 0.0
Test mode = MS

TAIL bin 1100

CBK hex F312AB78 4D3FD94E 2A2AC

TSEXT bin 10011101 00001110 10011101 000011
CBK hex B688D33D 326C520D 2A09F

TAIL bin 1100

SCH/HU hex ERROR DECODING DATA

Count =2

Multi frame = 31
Frame = 16

Slot = 1 (SSN1)

Rel Time(ms) = 850.0
Test mode = MS

TAIL bin 1100

CBK hex F312AB78 4D3FD94E 2A2AC

TSEXT bin 10011101 00001110 10011101 000011
CBK hex B688D33D 326C524D 2A09F

TAIL bin 1100

SCH/HU hex 4096B438 44998C01 1002000
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2.6.3.B CSV File Format

CSV files are displayed in the following format:

Test_mode,MN,FN,TN,SSN,Rel-time(ms),TS,RAMP_UP,RAMP_DOWN,NUM_BITS,

RAW_DATA
where:
test_mode = BS, DM, MS
MN (Multi-frame Number = 1 to 60; 0 if TETRA DM is not applicable
FN (Frame Number) = 1 to 18

TN (Timeslot Number) = 1 to 4

In TETRA BS, BS T1 and DM, when the Test Set is not
| NOTE ‘ synchronized with the incoming signal the MN, FN and
TN are 0.
SSN (Subslot Number) = SSN1
SSN2 for control bursts
SS both for all bursts except control bursts and two
control bursts in a timeslot.

Rel_time (ms) = Time relative to start of capture in ms
TS (Training Sequence) = TS1, TS2, TSEXT and TSSYNC
RAMP_UP
0 = no ramp up at the beginning of burst, i.e., continuous

with previous burst.
1 = Ramp up at beginning of burst
RAMP_DOWN

0 = No ramp down at end of burst, i.e., continuous with next
burst.
1 = Ramp down at end of burst.
NUM_BITS Number of demodulated bits.
510 = Continuous burst in all modes
504 = Direct mode burst without ramp up, i.e., continuing from
previous burst
476 = Direct mode burst without ramp down, i.e., continuing
into next burst
470 = Discontinuous direct mode burst
432 = Discontinuous normal uplink burst
412 = Two control uplink bursts (stored back to back)

206 = Control uplink burst
RAW_DATA Demodulated bits in hex

2.6.3.B.1 CSV File Example:
MS,31,1,1,SSN2,0.0,TSEXT,1,1,206,CF312AB784D3FD94E2A2AC9D0EODOEDA234CF4C
9B14834A827F0

MS,31,16,1,SSN1,850.0, TSEXT,1,1,206,CF312AB784D3FD94E2A2AC9D0OE9DOEDA234C
F4C9B14934A827F0
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Demodulated Burst Data Types Displayed

Indication Full Title and Comments
Blocks and Bits
BBK Broadcast BlocK
BKN1 BlocK Number 1
BKN2 BlocK Number 2
CBK Control BlocK (in Control Burst)
FC Frequency Correction bits
ISFC Inter-Slot Frequency Correction (in Direct Mode)
P1 Pre-amble 1 (in Direct Mode Normal Burst)
P2 Pre-amble 2 (in Direct Mode Normal Burst)
P3 Pre-amble 3 (in Direct Mode Synchronization Burst)
PA Phase Adjustment bits
PRBS Pseudo Random Bit Sequence (BS T1 Unframed PRBS Operation)
SBK Synchronization BlocK (in Synchronization Burst)
TAIL TAIL bits
Training Sequences
TS1 Training Sequence 1 Normal training sequence, full slot usage
TS2 Training Sequence 2 Normal training sequence, half slot usage
TS3 Training Sequence 3 Inter-slot training sequence
TSEXT extended Training Sequence (Control Burst)
TSSYNC synchronization Training Sequence (Synchronization Burst)
Decoded Logical Channel Types Displayed
Indication Full Title and Comments
Channels
AACH Access Assignment CHannel
BNCH Broadcast Network CHannel
BSCH Broadcast Synchronization CHannel
SCHI/F Full slot Signaling CHannel
SCH/H Half slot Signaling CHannel (Direct Mode)
SCH/HD Half slot Signaling CHannel (Down link)
SCH/HU Half slot Signaling CHannel (Up link)
SCH/S Synchronization Signaling CHannel (Direct Mode)
STCH STealing CHannel
TCH/2.4 2.4 kbit/s Traffic CHannel
TCH/4.8 4.8 kbit/s Traffic CHannel
TCH/7.2 7.2 kbit/s Traffic CHannel
TCH/S Speech Traffic CHannel
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3.2

Chapter 3 - TETRA MS AutoTest Commands

INTRODUCTION

This chapter describes the AutoTest commands that can be used in conjunction with the
TETRA MS System. Commands are grouped by functionality:

o Settings Commands for General, Initialization, and In-Call use.

. Test Commands, such as Power Level, Power Profile, etc.

The Setting Commands for each test are included under the Tile listing for the related

Test Commands.

SETTINGS COMMANDS FOR GENERAL USE/INITIALIZATION

T/R: -40 to +55

ANT: -10 dBm

Command Parameters Default Equivalent Tile
Value
set_rf_ana_expected_level <level> (in dBm) | T/R: 30 dBm | RF Settings Test

(in symbols)

ANT: -80 to O
(in 5 dB steps)
set_rf_ana_level_offset_enable off | on off Offsets Config
set_rf_ana_level_offset_value -40.0 to 40.0 0.0 dB Offsets Config
(in dB)
set_rf_ana_port tr | ant tr RF Settings Test
set_rf_gen_level <level> (in dBm) |T/R: -75 dBm | RF Settings Test
T/R: -130 to -40 GEN: -75
GEN: -130to O dBm
set_rf_gen_level_offset_enable off | on off Offsets Config
set_rf_gen_level_offset_value -40.0 to 40.0 0.0 dB Offsets Config
(in dB)
set_rf_gen_port tr | gen tr RF Settings Test
set_timing_offset_enable off | on off Offsets Config
set_timing_offset_value -999.99 t0 999.99| 0.0 symbols Offsets Config
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3.3 SETTINGS COMMANDS FOR IN-CALL USE
Command Parameters Default Equivalent Tile
Value
set_idle_traffic_channel transmission | message message Call Timers &
(trunking type) Trunking Config
[facch | tch] facch
(simplex traffic channel
type)
inc_rf_ana_closed_level -30 to +30 no default RF Settings Test
(in 5 dB steps)
set_rf_ana_control_mode |expected | open | closed open RF Settings Test
3.4 FIXED PARAMETERS

The large majority of TETRA MS parameters are controlled by the AutoTest programmer.
However, within AutoTest, the following parameters have fixed values:

Parameter Fixed Value Tile

Group Call Hang Timer 30 sec Call Timers & Trunking Config
Test Set Answer Mode Auto Call Timers & Trunking Config
Test Set Auto Answer Time 0 sec Call Timers & Trunking Config
Test Set Auto Call Abort Time 0 sec Call Timers & Trunking Config
Test Set Call Abort Mode Auto Call Timers & Trunking Config
Test Set Quiet Time 0 sec Call Timers & Trunking Config
Test Set Transmit Mode None Call Timers & Trunking Config
Neighbor Cell - Broadcast Not Supported Neighbor Cell Info Config
BER Class 0 - Enable Enabled Rx Measurements Limits Config
BER Class 1 - Enable Enabled Rx Measurements Limits Config
BER Class 2 - Enable Enabled Rx Measurements Limits Config
MER - Enable Enabled Rx Measurements Limits Config
RBER Class 0 - Enable Enabled Rx Measurements Limits Config
RBER Class 1 - Enable Enabled Rx Measurements Limits Config
Burst Power - Enable Enabled Tx Measurements Limits Config
Burst Timing - Enable Enabled Tx Measurements Limits Config
Frequency Error - Enable Enabled Tx Measurements Limits Config
Power Profile - Enable Enabled Tx Measurements Limits Config
Residual Carrier - Enable Enabled Tx Measurements Limits Config
Vector Peak - Enable Enabled Tx Measurements Limits Config
Vector RMS - Enable Enabled Tx Measurements Limits Config
Conversation Type Silence Operations / Status Test
AGC On RF Settings Test

RF Gen Enable On RF Settings Test
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3.5 REMOTE COMMAND TESTS

3.5.1 Power Level Tests

test_power_level_avg
test_power_level_max
test_power_level_min

3.5.1.A Summary

The test_power_level tests measure the average power during a burst. The measurement
is taken over the middle of the burst measured at the symbol points through a TETRA
filter. The power level (maximum, minimum or average, depending on which of the tests
is selected) is measured over the number of bursts specified for this test by the
set_power_samples command.

3.5.1.B Command Parameters
None
3.5.1.C Related Commands
Command Parameters Default Equivalent Tile
Value
set_power_class 1]11L|2|2L|3|3L |4 4 Mobile Parameters
| 4L Config
set_power_class_usage fixed | reported reported Mobile Parameters
Config
set_power_level_limits <Highest Upper> +2.0 dB Tx Meas Limits
<Highest Lower> -2.0 dB Config
<Other Upper> +2.5 dB
<Other Lower> -2.5 dB
(in dB, all -9.9 to +9.9)
set_power_samples 1 to 250 20 Tx Measurements
Test
set_ptt_timeout 0 (no timeout) | 5 to 99 20 sec AutoTest (No Tile)
(in sec)
3.5.1.D Results
If test completes... Example
Within limits Power Level Max, CH 964/3 PL04 +30.6 dBm (+xx.0/
-xx.0)
Limits exceeded Power Level Avg, CH 964/3 PL04 +13.6 dBm (+xx.0/
-xx.0), FAIL
If test fails to complete... Example
PTT timeout Power Level Min, PTT not pressed, FAIL
Timeout Power Level Avg, No bursts, FAIL
Not in call Power Level Max, Not in a call, FAIL
NOTE During a Simplex call when PTT is not already pressed, user is
| ‘ prompted Please press PTT. When PTT is not pressed within the
ptt_timeout period, the test fails.
While the test runs, a progress bar displays the accumulation of
samples.
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3.5.2

3.5.2.A

3.5.2.B

3.5.2.C

3.5.2.D

Power Profile Tests
test_power_profile

Summary

The test_power_profile command checks the conformance of the mobile’s burst power

profile to user-definable mask

limits.

The carrier must not exceed <High dBc Lead> on the leading edge, and it must not
exceed <High dBc Trail> on the trailing edge. The carrier must be below the greater of
<Low dBc> and <Low dBm> outside the burst.

The test is repeated at the mobile’s minimum and maximum power level, assuming that
the mobile is using open loop power control.

Command Parameters

None

Related Script Commands

Command Parameters Default Equivalent Tile
Value
set_power_profile_limits <Low dBc> -70 dBc Tx Meas Limits Config
<Low dBm> -36 dBm
(both 0 to -99.9) +6 dBc
<High dBc Lead> +3 dBc
<High dBc Trail>
(both -9.9 to 9.9)
set_ptt_timeout 0 (no timeout) | 20 sec AutoTest (No Tile)
5 to 99 (in sec)
Results
If test completes... Example

Within limits

Power Profile, CH3600/1 PL04 (-70.0/-36.0/+06.0/+03.0)

Limits exceeded

Power Profile, CH3600/1 PL04 (-70.0/-36.0/+06.0/+03.0),

FAIL

If test fails to complete...

Example

PTT timeout Power Profile, PTT not pressed, FAIL
Timeout Power Profile, No bursts, FAIL
Not in call Power Profile, Not in a call, FAIL
During a Simplex call when PTT is not alread ressed, user is
| NOTE ‘ g P yp

prompted Please press PTT. When PTT is not pressed within the
ptt_timeout period, the test fails.
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3.5.3 Burst Timing Tests

test_burst_timing_avg
test_burst_timing_wc

3.5.3.A Summary

The test_burst_timing commands measure the symbol timing of the bursts from the
mobile, measured with respect to the signal transmitted by the Test Set.

The Tx timing error (worst case or average depending on which of the tests is selected) is
measured over the number of bursts specified for this test by the
set_burst_timing_samples command.

3.5.3.B Command Parameters
None
3.5.3.C Related Script Commands
Command Parameters Default Equivalent Tile
Value
set_burst_timing_limit 0.01 to 9.99 0.25 Tx Meas Limits
(in symbols) symbols Config
set_burst_timing_samples 1 to 250 20 Tx Measurements
Test
set_ptt_timeout 0 (no timeout) | 20 sec AutoTest (No Tile)
5 to 99 (in sec)
3.5.3.D Results
If test completes... Example
Within limits Test_Burst_Timing_Avg, CH3600/3 PL04 +00.1 sym (00.3)
Limits exceeded Test_Burst_Timing_WC, CH3600/3 PL0O4 +02.1 SYM
(00.3), FAIL
If test fails to complete... Example
PTT timeout Test_Burst_Timing_Avg, PTT not pressed, FAIL
Timeout Test_Burst_Timing_Avg, No bursts, FAIL
Not in call Test_Burst_Timing_WC, Not in a call, FAIL
NOTE During a Simplex call when PTT is not already pressed, user is
| ‘ prompted Please press PTT. When PTT is not pressed within the
ptt_timeout period, the test fails.
While the test runs, a progress bar displays the accumulation of
samples.
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3.5.4 Frequency Error Tests

test_freq_error_avg
test_freq_error_wc

3.5.4.A Summary

The test_freq_error commands determine the accuracy of the radio frequency transmitted
by the mobile on the current traffic channel. The measurement made is the difference
between the frequency of the signal received from the mobile and the receiver frequency
of the Test Set. This measurement is taken over the middle of the burst measured at the
symbol points through a TETRA filter.

The frequency error (worst case or average depending on which of the tests is selected)
is measured over the number of bursts specified for this test by the
set_freq_error_samples command.

3.5.4.B Command Parameters
None
3.5.4.C Related Script Commands
Command Parameters Default Equivalent Tile
Value
set_freq_error_limit 1 to 999 (in Hz) 100 Hz Tx Meas Limits Config
set_freq_error_samples 1 to 250 20 Tx Measurements Test
set_ptt_timeout 0 (no timeout) | 20 sec AutoTest (No Tile)
5 to 99 (in sec)
3.5.4.D Results
If test completes... Example
Within limits Freq Error Avg, CH3600/1 PL04 +023 Hz (100)
Limits exceeded Freq Error WC, CH3600/1 PL04 £128 Hz (100), FAIL
If test fails to complete... Example
PTT timeout Freq Error Avg, PTT not pressed, FAIL
Timeout Freq Error Avg, No bursts, FAIL
Not in call Freq Error WC, Not in a call, FAIL
NOTE During a Simplex call when PTT is not already pressed, user is
| ‘ prompted Please press PTT.
When PTT is not pressed within the ptt_timeout period, the test fails.
While the test runs, a progress bar displays the accumulation of
samples.
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3.5.5

3.5.5.A

3.5.5.B

3.5.5.C

3.5.5.D

Vector Error RMS Tests

test_vector_error_rms_avg
test_vector_error_rms_max

Summary

The test_vector_error_rms commands measure the vector error of the received symbols
with respect to the ideal symbol points for the burst. This measurement is taken over the
middle of the burst measured at the symbol points through a TETRA filter. The RMS value
is the root mean square of all the symbols.

The RMS Vector Error (worst case or average, depending on which of the tests is
selected) is measured over the number of bursts specified for this test by the
set_vector_error_rms_samples command.

Command Parameters

None

Related Script Commands

Command Parameters Default Equivalent Tile
Value
set_ptt_timeout 0 (no timeout) | 20 sec AutoTest (No Tile)
5 to 99 (in sec)
set_vector_error_rms_limit 0.1 to 99.9 (in %) 10% Tx Meas Limits
Config
set_vector_error_rms_samples 1 to 250 20 Tx Measurements
Test
Results
If test completes... Example
Within limits Vector Error RMS Test - Avg, CH3600/1 PL04 02.6%
(10.0)
Limits exceeded Vector Error RMS Test - Max, CH3600/1 PL04 15.9%
(10.0, FAIL
If test fails to complete... Example
PTT timeout Vector Error RMS Test - Avg, PTT not pressed, FAIL
Timeout Vector Error RMS Test - Avg, No bursts, FAIL
Not in call Vector Error RMS Test - Max, Not in a call, FAIL
When a Simplex call when PTT is not alread ressed, user is
| NOTE | 0 X"

prompted Please press PTT. When PTT is not pressed within the
ptt_timeout period, the test fails.

While the test runs, a progress bar displays the accumulation of
samples.
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3.5.6 Vector Error Peak Tests

test_vector_error_peak_avg
test_vector_error_peak_max

3.5.6.A Summary

The test_vector_error_peak _xxx commands measure the vector error of the received
symbols with respect to the ideal symbol points for the burst. This measurement is taken
over the middle of the burst measured at the symbol points through a TETRA filter. The
RMS value is the root mean square of all the symbols.

The Peak Vector Error (average or maximum, depending on which of the tests is
selected) is measured over the number of bursts specified for this test by the
set_vector_error_peak_samples command.

3.5.6.B Command Parameters
None
3.5.6.C Related Script Commands
Command Parameters Default Equivalent Tile
Value
set_ptt_timeout 0 (no timeout) | 20 sec AutoTest (No Tile)
5 to 99 (in sec)
set_vector_error_peak_limit 0.1 to 99.9 (in %) 30% Tx Meas Limits
Config
set_vector_error_peak_samples 1 to 250 20 Tx Measurements
Test
3.5.6.D Results
If test completes... Example
Within limits Vector Error Peak Test - Avg, CH3600/1 PL04 21.2%
(30.0)
Limits exceeded Vector Error Peak Test - Max, CH3600/1 PL04 38.9%
(30.0), FAIL
If test fails to complete... Example
PTT timeout Vector Error Peak Test - Avg, PTT not pressed, FAIL
Timeout Vector Error Peak Test - Avg, No bursts, FAIL
Not in call Vector Error Peak Test - Max, Not in a call, FAIL
NOTE During a Simplex call when PTT is not already pressed, user is
| ‘ prompted Please press PTT. When PTT is not pressed within the
ptt_timeout period, the test fails.
While the test runs, a progress bar displays the accumulation of
samples.
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3.5.7

3.5.7.A

3.5.7.B

3.5.7.C

3.5.7.D

Residual Carrier Tests

test_residual_carrier_avg
test_residual_carrier_max

Summary

The test_residual_carrier commands determine the magnitude of the offset required to
center the received symbols around the ideal symbol points.

The residual carrier error (average or maximum, depending on which of the tests is
selected) is measured over the number of bursts specified for this test by the
set_residual_carrier_samples command.

Command Parameters

None

Related Script Commands

Command Parameters Default Equivalent Tile
Value
set_ptt_timeout 0 (no timeout) | 20 sec AutoTest (No Tile)
5 to 99 (in sec)
set_residual_carrier_limit 0.1 to 99.9 (in %) 5% Tx Meas Limits
Config
set_residual_carrier_samples 1 to 250 20 Tx Measurements
Test
Results
If test completes... Example

Within limits

Residual Carrier Test - Avg, CH3600/1 PL04 02.3%

(05.0)

Limits exceeded

Residual Carrier Test - Max, CH3600/1 PL04 05.8%

(05.0), F

AlL

If test fails to complete...

Example

PTT timeout Residual Carrier Test - Avg, PTT not pressed, FAIL
Timeout Residual Carrier Test - Avg, No bursts, FAIL
Not in call Residual Carrier Test - Max, Not in a call, FAIL

samples.

During a Simplex call when PTT is not already pressed, user is
| NOTE ‘ prompted Please press PTT. When PTT is not pressed within the
ptt_timeout period, the test fails.
While the test runs, a progress bar displays the accumulation of
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3.5.8

3.5.8.A

3.5.8.B

3.5.8.C

Rx Meas - BER Tests

test_rx_meas_ber <rf gen level> [class0] [class1] [class2]

Summary

The test_rx_meas_ber commands check the mobile receiver's bit error rate for Class 0,
and/or Class 1 and/or Class 2 bits at the RF generator level specified.

The mobile is commanded to go into Loopback (BER) mode. (This may fail if the TT
loopback protocol is not implemented in the mobile or if TT Test Mode has not been

enabled.)

The result is averaged over the number of samples specified for this test by the
set_BER_class0_samples and/or the set_BER_class1_samples and/or the
set_BER_class2_samples command

Command Parameters

Parameter

<rf_gen_level>

In dBm.

[class0] [class1][Class2]

Optional list of sub-tests (Class 0, Class 1, Class 2,
MER) to be included. By default (i.e. when none are
listed), all three sub-tests are performed. For
information, when more than one sub-test is specified,
they are all tested simultaneously.

Related Script Commands

Command Parameters Default Equivalent Tile
Value
set_BER_class0_limits <A> 4.27% Rx Meas Limits
<B> 4.88% Config
<E> 4.27%
(each in %,
0.00001 to 99.99999)
set_BER_class0_samples 1,000 to 10,000,000 15000 Rx Meas (BER) Test
set_BER_class1_limits <A> 0.23% Rx Meas Limits
<B> 0.23% Config
<E> 0.23%
(each in %,
0.00001 to 99.99999)
set_BER_class1_samples 1,000 to 10,000,000 15000 Rx Meas (BER) Test
set_BER_class2_limits <A> 0.23% Rx Meas Limits
<B> 0.23% Config
<E> 0.23%
(each in %,
0.00001 to 99.99999)
set_BER_class2_samples 1,000 to 10,000,000 15000 Rx Meas (BER) Test
set_level_change_wait 0 to 99 (in sec) 2 sec AutoTest (No Tile)
set_rx_class A|B|E A Mobile Parameters
Config
set_rx_class_usage fixed | reported reported Mobile Parameters

Config
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3.5.8.D

Results

If test comp

letes ...

Example

Results of
required
sub-tests

Rx BER, CH 964/3 RCA RF Gen Lev -115.0 dBm
Class 0 1.02640% (4.27000),

Class 1 6.12980% (0.23000), FAIL

Class 2 0.05680% (0.23000)

If test fails to complete ...

Example

Timeout

Rx BER CH 964/3 RCA RF Gen Lev -115.0 dBm, No
bursts, FAIL

Failed TCH

Rx BER CH 964/3 RCA RF Gen Lev -115.0 dBm, Not in a
call, FAIL

Fail Duplex

Rx BER CH 964/3 RCA RF Gen Lev -115.0 dBm, Not a
duplex call, FAIL

Loopback failure

Rx BER CH 964/3 RCA RF Gen Lev -115.0 dBm, No
loopback, FAIL

| NOTE |

During a Simplex call when PTT is not already pressed, user is

prompted Please press PTT. When PTT is not pressed within the
ptt_timeout period, the test fails.

While the test runs, a progress bar displays the accumulation of

samples.
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3.5.9 Rx Meas - RBER Tests
test_rx_meas_rber <rf gen level> [mer] [class0] [class1]
3.5.9.A Summary

The test_rx_meas_rber command checks the mobile receiver's residual bit error rate for
MER and/or Class 0 and/or Class 1 bits.

The mobile is commanded to go into Loopback (RBER) mode (this may fail if the TT
loopback protocol is not implemented in the mobile or if TT Test Mode has not been
enabled.)

The result is averaged over the number of samples specified for this test by the
set_RBER_mer_samples and/or set_RBER_class0_samples and/or
set_RBER_class1_samples commands.

3.5.9.B Command Parameters
Parameter

<rf_gen_level> In dBm.

[mer] [class0] [class1] Optional list of sub-tests (MER, Class 0, Class 1) to be
included. By default (i.e. when none are listed), all three
sub-tests are performed. For information, when more
than one sub-test is specified, they are all tested
simultaneously.

3.5.9.C Related Script Commands
Command Parameters Default Equivalent Tile
Value
set_level_change_wait 0 to 99 (in sec) 2 sec AutoTest (No Tile)
set_MER_limits <A> 0.045% Rx Meas Limits
<B> 0.045% Config
<E> 0.045%
(each in %,
0.00001 to 99.99999)
set_MER_samples 10 to 1,000,000 300 Rx Meas (RBER)
Config
set_RBER_classO0_limits <A> 4.27% Rx Meas Limits
<B> 4.88% Config
<E> 4.27%
(each in %,
0.00001 to 99.99999)

set_RBER_class0_sample | 1,000 to 10,000,000 15000 Rx Meas (RBER)

s Config

set_RBER_class1_limits <A> 0.23% Rx Meas Limits

<B> 0.23% Config
<E> 0.23%
(each in %,
0.00001 to 99.99999)

set_RBER_class1_sample | 1,000 to 10,000,000 15000 Rx Meas (RBER)

s Config

set_rx_class A|B|E A Mobile Parameters

Config
set_rx_class_usage fixed | reported reported Mobile Parameters
Config
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3.5.9.D

Results

If test completes ...

Example

Results of(
required(
sub-tests(

Rx RBER, CH 964/3 PLxx -115.0 dBm
MER 0.00000% (0.04500)

Class 0, 12.34567% (4.27000), FAIL
Class 1, 0.12300% (0.23000)

If test fails to complete ...

Example

Timeout

Rx RBER, CH 964/3 PLxx -115.0 dBm, No bursts, FAIL

Failed TCH

Rx RBER, CH 964/3 PLxx -115.0 dBm, Not in a call, FAIL

Fail Duplex

Rx RBER, CH 964/3 PLxx -115.0 dBm, Not a duplex call,
FAIL

Loopback failure

Rx RBER , CH 964/3 PLxx -115.0 dBm, No loopback,
FAIL

While the test runs, a progress bar displays the accumulation of
NOTE | prog play

samples.

When the test ends, the RF Gen Level is returned to its original

value.

Failure of more than one RBER sub-test is counted as a single test
failure in the overall Results Summary.

3-13




TETRA MS AutoTest Commands

3.5.10

3.5.10.A

3.5.10.B

3.5.10.C

Registration Test
test_registration [test_mode]

Summary

The test_registration command checks the ability of the mobile to Register (ITSI Attach)
at Power on. If the mobile does not register within the specified Timeout period
(default 30 seconds), the test exits.

Following ITSI attach registration, the Test Set waits for a specified period for the mobile
to complete its group attachment process.

Optionally, the Test Set confirms that the mobile is in TT Test Mode.

Command Parameters

Parameter

[test_mode]

Optional parameter that confirms the mobile has
performed an extended TT Test Mode registration.

Related Script Commands

step)

Command Parameter Default Value | Equivalent Tile
set_access_param -53 to -23 dBm, -45 dBm System ID &
(internally Access
converted to Parameters
nearest 2 dB Config

set_base_advanced_link

not_supported |
supported

not_supported

Base Services
Config

set_base_air_interface_encrypt
ion

not_available |
available

not_available

Base Services
Config

set_base_circuit_mode_data_s
ervice

not_supported |
supported

not_supported

Base Services
Config

set_base_migration

not_supported |
supported

supported

Base Services
Config

set_base_minimum_mode_serv
ice

never_used |
may_be_used

never_used

Base Services
Config

set_base_power_off_deregistra not_required | required Base Services
tion required Config
set_base_power_on_registratio not_required | required Base Services
n required Config
set_base_priority_cell no | yes yes Base Services

Config

set_base_reserved

not_available |
available

not_available

Base Services
Config

set_base_system_wide_service
s

not_supported |
normal_mode

normal_mode

Base Services
Config

set_base_tetra_packet_data_se
rvice

not_available |
available

not_available

Base Services
Config

set_base_tetra_voice_service

not_supported |
supported

supported

Base Services
Config
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Command Parameter Default Value | Equivalent Tile
set_BCC 0 to 63 01 System ID &
Access
Parameters
Config
set_channel_plan <“plan_name”> “TETRA Channel Plan
(except no_plan) [380-400 +12.5” Config
set_control_channel 0 to 4095 / Limits 3600 RF Settings Test
set by current
Channel Plan
set_group_attach_wait 0 to 99 (in sec) 25 sec AutoTest - (No
Tile)
set_GSSI 0 to 16777215 1 Mobile
Parameters
Config
set_GSSI_usage fixed | reported reported Mobile
Parameters
Config
set_LA 0 to 16383 00001 System ID &
Access
Parameters
Config
set_max_tx_level 15to 45 (in dBm, 30 dBm System ID &
internally Access
converted to Parameters
nearest 5 dB Config
step)
set_MCC 0 to 999 001 System ID &
Access
Parameters
Config
set_min_rx_level_access -125 to -50 (in -125 dBm System ID &
dBm, internally Access
converted to Parameters
nearest 5dB Config
step)
set_MNC 0 to 16383 00001 System ID &
Access
Parameters
Config
set_registration_timeout 0 (no timeout) | 5 30 sec AutoTest - (No
to 99 (in sec) Tile)
set_SSI 0 to 16777215 00000001 Mobile
Parameters
Config
set_SSI_usage fixed | reported reported Mobile
Parameters
Config
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3.5.10.D

Results

If test completes...

Example

Registration

Test Mode 4 A

ITSI: 400/00003/00742200
GSSI: 16777215 Selected

If test fails to complete...

Example

Time out

Registration Timeout 30 - No response, FAIL

Test Mode

Registration Test Mode not confirmed, FAIL
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3.5.11 Place Calls From 3900 Test
test_testset_call <type> [check | nocheck]
3.5.11.A Summary
The test_testset_call command checks the ability of the mobile to receive a call from a
Base Station.
The type of call is specified in the <type> text string, from the options shown. VIAVI
recommends to use the phone type (if the mobile supports this type) to avoid the need to
hold the PTT switch on the mobile during subsequent tests.
The default RF generator level for the test is -80 dBm; user can change value as needed.
The mobile power (default level 9 for GSM, 5 for DCS 1800/PCS 1900, 9 for MULTI DCS/
MULTI PCS) and timing advance (default O bits) are as specified under Test
Configuration.
3.5.11.B Command Parameters
Parameter
<type> group | private | phone | emergency | user
[check | nocheck] Optional parameter to temporarily over-ride the effect of
any preceding set_place_call_typecheck command
3.5.11.C Related Script Commands

Command Parameter Default Equivalent
Value Tile
set_emergency_call_params group | individual individual Call Types
simplex | duplex simplex Config
direct | hook direct
<S8SI>: 0 to 16777215 742200
set_group_call_params <PRI#>: 0 to 15 00 Call Types
<S8SI>: 0 to 16777215 742200 Config
set_phone_call_params <PRI#>: 0 to 15 00 Call Types
<ESN>: up to 24char [0143874220 Config
ninc | inc 0
inc
set_place_call_timeout 0 (no timeout) | 56 to 99 20 sec AutoTest (No
(in sec) Tile)
set_place_call_typecheck no | yes yes AutoTest (No
Tile)
set_private_call_params simplex | duplex simplex Call Types
direct | hook hook Config
<PRI#>: 0 to 15 00
<S8SI>: 0 to 16777215 742200
set_tch_timeslot 112134 3 RF Settings
Test
set_traffic_channel 0 to 4095 / Limits set by 3700 RF Settings
current Channel Plan Test
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3.5.11.D

Command Parameter Default Equivalent
Value Tile
set_user_call_params group | individual individual Call Types
simplex | duplex duplex Config
direct | hook hook
<PRI#>: 0 to 15 00
<SSI>: 0 to 16777215 16777186
<ESN>: up to 24char, 742200
ninc | inc inc
Results
If test completes... Example
Within limits Test Set Call, GROUP CH 964/3 PL04
or
Test Set Call, MODIFIED CH 964/3 PL04
Limits exceeded Test Set Call, GROUP CH 964/3 PL04, FAIL
or
Test Set Call, MODIFIED CH 964/3 PL04, FAIL
If test fails to complete... Example
Test Set already in a call Test Set Call, Already in a call, FAIL
Call not answered Test Set Call, Timeout 20 - No answer, FAIL
Type check Test Set Call, Call modified Simplex>Duplex, FAIL
Protocol failures Test Set Call, Call setup failed, FAIL
Test Set Call, Call cleared down, FAIL
When the mobile alerts (rings), the following Test Set prompt
| NOTE ‘ (rings) g p p

appears: Please answer call.

When mobile confirms acceptable call type as different from the type
specified in the command, the call type is modified, and a fail result
appears with the modification recorded, e.g. Simplex>Duplex.
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3.5.12

3.5.12.A

3.5.12.B

3.5.12.C

3.5.12.D

Place Calls From Mobile Test

test_mobile_call <type> [check | nocheck]

Summary

The test_mobile_call command checks the ability of the mobile to place a call to a Base
Station. The type of call is specified in the <type> text string, from the options shown.

Command Parameters

Parameter

<type>

group | private | phone | emergency

[check | nocheck]

Optional parameter to temporarily over-ride the effect of
any preceeding
set_place_call_typecheck command

Related Script Commands

Command Parameters Default Equivalent Tile
Value
set_place_call_timeout 0 (no timeout) | 5 to 99 20 sec AutoTest (No Tile)
(in sec)
set_place_call_typecheck no | yes yes AutoTest (No Tile)
set_tch_timeslot 11234 3 RF Settings Test
set_traffic_channel 0 to 4095 / Limits set by 3700 RF Settings Test
current Channel Plan
Results
If test completes... Example
Mobile Call, GROUP, CH 964/3 PL04

Or
Mobile Call, ACCEPTED, CH 964/3 PL04
SS1:1234567890 ESN:12345678

If test fails to complete... Example
Test Set already in a call Mobile Call, Already in a call, FAIL
Mobile does not place a call Mobile Call, Timeout 20 - No call setup, FAIL
Type check Mobile Call, Not a group call, FAIL
Protocol Mobile Call, Call setup failed, FAIL
| NOTE | At start of test, the following Test Set prompt appears: Please place

a <type> call from mobile.

When call is placed, Test Set auto answers.
If type checking is selected, Test Set confines that mobile makes
correct type of call and, if necessary, a failure is raised. Checks:

Group: Confirm group call.

Private: Confirm individual call, not to a Gateway SSI and no
ESN.

Phone: Confirm individual call, PSTN Gateway SS| and ESN
are supplied.

Emergency: Confirm priority = 15.
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3.5.13 Call Cleardown From 3900 Test
test_testset_clear
3.5.13.A Summary

The test_testset_clear command checks the ability of the mobile to end a call on
instruction from a Base Station.

3.5.13.B Command Parameters

None
3.5.13.C Results

If test completes... Example

Test Set Clear, Cleared down

If test fails to complete... Example
Test Set not in a call Test Set Clear, Not in a call, FAIL
Protocol Test Set Clear, No response, FAIL
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3.5.14

3.5.14.A

3.5.14.B

3.5.14.C

Call Cleardown From Mobile Test

test_mobile_clear

Summary

The test_mobile_clear command checks the ability of the mobile to end a call.

Command Parameters

Command Parameters Default Equivalent Tile
Value
0 (no timeout) | 5 to 99 (in sec) 20 sec AutoTest (No Tile)
Results
If test completes... Example

Mobile Clear, Cleared down

If test fails to complete...

Example

Test Set not in a call

Mobile Clear, Not in a call, FAIL

Mobile does not clear call

Mobile Clear, Timeout - No response, FAIL

Protocol

Mobile Clear, No response, FAIL

NOTE At start of test, the following Test Set prompt appears: Please Clear
‘ Down call from mobile.
If the message is ignored, the test times out.
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3.5.15

3.5.15.A

3.5.15.B

3.5.15.C

3.5.15.D

Deregistration Test

test_deregistration

Summary

The test_deregistration command checks the ability of the mobile to deregister from a
base station after receiving the appropriate instruction.

Command Parameters

None

Related Script Commands

Command Parameters Default Equivalent Tile
Value
set_deregistration_timeout 0 (no timeout) | 5 to 99 20 sec | AutoTest (No Tile)
(in sec)
Results
If test completes... Example

Deregistration, Successful

If test fails to complete...

Example

If the message is ignored, the test times out.

Timeout Deregistration, Timeout 20 - No response, FAIL
NOTE At start of test, the following Test Set prompt appears: Please Turn
| ‘ Off The Mobile Under Test.
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3.5.16 Speech Quality / Tone / Silence Test
test_audio <type>

3.5.16.A Summary

The Speech test is a subjective one in which the user is asked to judge the quality of the
complete audio-radio-audio path by speaking into the microphone of the mobile and
listening to the result from the ear piece or speaker (delay approx. 2 seconds).

The Tone and Silence tests inject either a test tone or silence into the radio’s ear piece
or speaker.

Some mobiles may not support speech when TT Test Mode has been selected, in which
case this test should be disabled.

3.5.16.B Command Parameters
Parameter
<type> speech | tone | silence
3.5.16.C Related Script Commands
Command Parameters Default Equivalent Tile
Value
set_audio_test_timeout 0 (no timeout) | 5 to 99 20 sec AutoTest (No Tile)
(in sec)
set_ptt_timeout 0 (no timeout) | 5 to 99 20 sec AutoTest (No Tile)
(in sec)
3.5.16.D Results
If test completes... Example
User selects “Pass” Audio Speech, CH 964/3, -80.5 dBm
User selects “Fail” Audio Speech, CH 964/3, -80.5 dBm, FAIL
If test fails to complete... Example

User ignores “Pass/Fail” request | Audio Tone, Pass / Fail not selected, FAIL

Timeout (PTT press) Audio Speech, PTT not pressed, FAIL
Timeout (PTT release) Audio Tone, PTT not released, FAIL
Not in call Audio Silence, Not in a call, FAIL

During a Simplex call, when Speech selected and PTT is not
| NOTE ‘ pressed, user is prompted to Please press PTT. When PTT is
pressed, user is prompted to Please speak then release PTT.
During a Simplex call, when Tone or Silence selected and PTT is
pressed, user is prompted to Please release PTT.

During a Simplex call when the Test Set transmission starts, user is
prompted to Please listen to audio <type> and select Pass or Fail.
At the end, the Test Set conversation reverts to the same type as
before the test.
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4.1

4.2

Chapter 4 - Common TETRA Configuration Tiles

INTRODUCTION

TETRA MS and BS Systems use Configuration Tiles that contain TETRA Base Station and
Mobile parameters. The base station and mobile parameters can be configured to suit
specific test requirements. These parameters must be set correctly on the Test Set in
order to test a TETRA Mobile radio. This chapter describes the Configuration Tiles for
TETRA BS, BS T1, MS and MS T1 Systems. Tile descriptions are listed in the order that
they appear on the Configuration Menu.

TETRA MS and BS Configuration Tile layout and parameter functions are similar
throughout these TETRA System, however, the parameters are separate and specific to
each TETRA System. For example, changes made on a TETRA MS Offsets Configuration
Tile do not affect the parameters on the TETRA BS Offsets Configuration Tile.

The examples provided in this chapter include screen shots from the TETRA MS System.
The layout of TETRA MS Tiles may vary from other TETRA Systems; however, unless
otherwise noted, field functionality is the same for each system.

Offsets
Gen Offset
te o
m: r . OFF
onfigure — —
9 Channel Plan i —
Test Set Offset van System ID & Access Params -
Mobile Parameters OFF
RF Generator Level Off Call Types e
Call Timers & Trunking Time Offset
RF fnaly il Messages .:?'F‘r
Meighbor Cell Info
|'i'lm Measurement O
Base Services
T« Measurements Limits
Rx Measurements Limits
Offsets
| TETRAMS | TETRA380-400 1125 | T

Fig. 4-1 TETRA MS Configuration Menu
AF MEASUREMENTS/LIMITS

The AF Measurements/Limits Configuration Tile sets parameters used when making
Audio measurements in TETRA MS and BS Systems.
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4.2.1
4.2.1.A

4.2.1.B

4.2.1.C

4.2.1.D

4.2.1.E

4.2.1.F

AF Measurements § Limits

fudio Level Averages| 1]

Frequency Averages 1
Distortion Averages 10 Average  w]
SINAD Averages 10 Average  w

AF Level Upper Limit 5000 ¥ Disabled
Lower Limit o000 | V Disabled
Distortion Upper Limit 50 % Disabled
SINAD Lower Limit 26.0| dB | Disabled
| TETRAMS | TETRA 380-400 +12.5 ] INT

Fig. 4-2 TETRA MS AF Measurements/Limits Configuration Tile
Field/Soft Key Definitions

Measurement Averages

Range Value fields define the number of readings over which data is acquired to
calculate average measurement readings for Audio Level, Frequency, Distortion and
SINAD measurements.

Distortion and SINAD measurements allow users to select Average or Worst Case
parameters from the drop-down menu. When Average is selected, the Range Value field
defines the number of readings that calculated to determine the average Distortion and
SINAD reading. When Worst Case is selected, the Distortion or SINAD reading on the
Audio Tile reflects the reading which most greatly exceeds the defined parameters. The
Range Value field is not applicable when Worst Case is selected.

Upper/Lower Limits

The AF Limits fields allow Upper and Lower measurement limits to be set for AF
measurements. When a measurement limit is enabled, the limits are indicated on the
Audio Tile.

AF Level - Upper / AF Level - Lower Limits

Specifies the upper and lower limit for AF Level measurements in V.

Distortion - Upper Limit

Specifies the upper limit for Distortion measurements as a percent.

SINAD - Lower Limit

Specifies the lower limit for SINAD measurements as a percent.

Set All Averages To Soft Key

Opens a soft key sub-menu that selects the number (sample rate) used to calculate all AF
Measurement averages.
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4.3

4.3.1
4.3.1.A

4.3.1.B

BASE SERVICES CONFIGURATION TILE

The Base Services Tile provides access to all of the Base Services System Information
parameters. This Tile is specific to the TETRA MS System.

Base Services

—— =
Power Off De-Registration | Required
Priority cell | ves

Minimum Mode Service Never Used

System Wide Services | Normal Mode
TETRA Voice Service | Supported
Grcuit Mode Data Service  Not Supported
(Reserved) Hol Available
TETRA Packet Data Service Hol Available
Hir Interface Encryplion Hot Available
Advanced Link Mot Supported

| TETRAMS | TETRA 360-400 +12.5 | INT

Fig. 4-3 TETRA MS Base Services Configuration Tile
Base Services System Information parameters, including default settings and available
options, are shown in the following table:

Parameter Default Options
Power on registration Required Not required, Required
Power off de-registration Required Not required, Required
Priority cell Yes No, Yes
Minimum mode service Never used Never used, May be used
Migration Supported Not supported, Supported
System wide services Normal mode Not supported, Normal mode
TETRA voice service Supported Not supported, Supported
Circuit mode data service Not supported Not supported, Supported
(Reserved) Not available Not available, Available
TETRA Packet Data Service Not available Not available, Available
Air interface encryption Not available Not available, Available
Advanced link Not supported Not supported, Supported

Field Definitions

Power On Registration

Indicates if a mobile is required to perform ITS| Attach Registration when it is powered
on. Parameter should be set to Required.

Power Off De-Registration

Indicates if a mobile is required to perform ITSI detach de-registration when it is powered
off. Parameter should be set to Required.
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4.3.

4.3.

4.3.

4.3.

4.3.

4.3.

4.3.

4.3.

4.3.

4.3.

Priority Cell

Indicates if a mobile should select this ‘cell’ in preference to non-priority cells. Parameter
should be set to Yes.

Minimum Mode Service

Indicates if there is a possibility of the base station MCCH being replaced by a Traffic
Channel in Frames 1-17 and a MMCC in Frame 18. The Test Set does not use Minimum
Mode so this parameter should be set to Never Used.

Migration

Indicates if the base station supports registration attempts by a mobile belonging to a
different network (different MCC or MNC values). Parameter should be set to Supported.

System Wide Services

Indicates whether the base station is operating normally or whether it is temporarily in
Fallback Mode. When in Fallback Mode the base station is unable to communicate with
the rest of the TETRA Network. Parameter should be set to Normal Mode.

Setting this parameter to Not Supported may cause the mobile to indicate Local Area
Service or Fallback. The mobile may not attempt operations requiring connections
outside the local cell such as telephone calls.

TETRA Voice Service

Indicates if the base station supports speech calls using the TETRA codec. Parameter
should be set to Supported.

Circuit Mode Data Service

Indicates if the base station supports Circuit Mode Data Calls. The Test Set does not
support Circuit Mode Data Calls so this parameter should be set to Not Supported.

(Reserved)

This parameter is reserved for future definition in the TETRA standard. Parameter should
be set to Not Available.

TETRA Packet Data Service

This parameter indicates if the base station supports the TETRA Packet Data Service.
The Test Set does not support packet data so this parameter should be set to Not
Available.

Air Interface Encryption

Indicates if the base station supports Air Interface Encryption. The Test Set does not
support Air Interface Encryption so this parameter should be set to Not Available.

Setting this parameter to Available may cause the mobile to wait before registering in
order to receive the associated security class and cipher key information broadcasts.

Advanced Link

Indicates if the base station supports Advanced Link Service which is required for packet
data. The Test Set does not support Advanced Link Service so this parameter should be
set to Not Available.
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4.4

4.4.1
4.4.1.A

4.4.1.B

4.5

BS PARAMETERS CONFIGURATION TILE
The BS Parameters Tile informs the Test Set of the Power Class and Receiver Class of

the base station under test. This Tile is specific to the TETRA BS and BS T1 Systems.
The TETRA BS Parameters Configuration Tile is limited to the Power Class field.

ES Parameters

Power Ouss [ (ie000m 7050 ] ]

Recefver Oass A w|

| TETRABSTI | TETRA 380-400 +12.5 ] RF INT
Fig. 4-4 TETRA BS T1 BS Parameters Configuration Tile
Field Definitions

Power Class

Indicates the Power Class of the base station. The parameter is used by the Test Set to
determine the power level expected from the base station, i.e. the limits for the Tx Power
bar graph, if this is enabled. This field limits the maximum power level measured and
determines the limits used for the Tx Power Level test.

Receiver Class

Indicates the receiver class of the base station, indicating the base station’s receiver
sensitivity. The parameter is used by the Test Set to decide which limits (A or B) to use
for the BER, MER and PUEM bar graphs.

CALL TIMERS & TRUNKING CONFIGURATION TILE

Call Timers & Trunking parameters are set from the Call Timers & Trunking Tile. These
parameters control Test Set behavior during a call. Some of these parameters only apply
to simplex calls. The Call Timers & Trunking Configuration Tile is specific to the TETRA
MS System.
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4.5.1
4.5.1.A

4.5.1.A1

4.5.1.A.2

4.5.1.A.3

Call Timers & Trunking

Truking Type [essage v
Simplex Traffic Channel Type | TCH and FACCH -
Test Set Transmit Mode  Timed b

Test Set Quiet Time | 2|s
Test Setl Transmit Time Z|s
Guasi Tx Trunking Hang Timer | 5 s
Group Call Hang Timer | 15 s

Test Set Answer Mode Aato

Test Set Auto Answer Time L

Test Set Call Abort Mode Auto

Test Set Auto Call Abort Time | B5 5

Talkback Buffer Time HE

[ TETRAMS | TETRA 380-400 +12.5 | Nt

Fig. 4-5 TETRA MS Call Timers & Trunking Configuration Tile
Field Definitions

Trunking Type

The Trunking Type determines the channel assignment during quiet periods in a simplex
call.

Message

Mobile is allowed to stay on the Traffic Channel, which becomes an FACCH. Default
Trunking Type is Message.

Transmission
Mobile is assigned back to MCCH.
Quasi-transmission

Mobile is allowed to stay on the Traffic Channel, which becomes an FACCH, but returns
to MCCH when the Quasi-Transmission Trunking (QTT) hang timer expires.

Some terminals may only support QTT for individual (private) calls,
| NOTE | not for group calls. If the terminal being tested does not support QTT
in a group call, set the Group Call Hang Timer to expire earlier than
the Quasi Tx Trunking Hang Timer; as an alternative select a

different Trunking Type.
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4.5.1.B

4.5.1.B.1

4.5.1.B.2

4.5.1.C

4.5.1.C.1

4.5.1.C.2

4.5.1.C.3

Simplex Traffic Channel Type

During a simplex call, the mobile under test is either receiving traffic on a downlink traffic
channel or transmitting traffic on an uplink traffic channel. The Simplex Traffic Channel
Type determines the configuration of the corresponding uplink or downlink channel when
the mobile is receiving or transmitting.

DL and UL TCH

Both the uplink and downlink channels are always configured as traffic channels during
active speech periods. This configuration matches the situation on a real base station
when one or more mobiles participating in the call are present in the same cell, and the
base station is relaying the traffic from the uplink to the downlink channel. When the
mobile under test is receiving on the downlink channel, the uplink channel is assumed to
be in use by the transmitting mobile. If the mobile under test needs to send signaling to
the base station (e.g., to request transmit permission or to end the call) it can only do so
by waiting for Frame 18.

TCH and FACCH

During active speech periods, either the uplink or the downlink channel is configured as a
Traffic Channel; the other channel is configured as FACCH. This configuration matches
the situation on a real base station when the other mobile(s) participating in the call are
not present in the same cell as the mobile under test. When the mobile under test is
receiving on the downlink channel, the uplink channel is configured as FACCH and is
available for immediate signaling without waiting for Frame 18.

Test Set Transmit Mode

Test Set Transmit Mode allows users to select the Test Set behavior on a simplex call
when the mobile is not transmitting. Options are:

None

The Test Set does not automatically simulate another user transmitting when the mobile
under test is not transmitting. Press the PTT button on the mobile at any time to request
transmission or the user can manually simulate another user transmitting. Group calls are
subject to the Group Call Hang Timer setting.

Timed Mode

When the PTT button of the mobile under test is released, the Test Set waits for the Test
Set Quiet Time period. During the Quiet Time period the mobile’s PTT button may be
pressed again to request transmission. If the mobile’s PTT button is not pressed, the Test
Set simulates another user talking for the Test Set Transmit Time period, after which it
reverts to Quiet Mode. During Quiet Mode the mobile’s PTT button may be pressed again
to request transmission. In a group call, the maximum duration of Quiet Mode is
determined by the Group Call Hang Timer period. When the Group Call Hang Timer
expires, the Test Set automatically clears down a group call. The Transmit Mode default
setting is Timed.

Continuous Mode

When the PTT button of the mobile under test is released, the Test Set immediately
simulates another user talking for an indefinite length of time. Depending on the mobile,
it may be possible to interrupt the other user and request to transmit by pressing the
mobile’s PTT button again. To keep the mobile receiver open during a simplex call, set
Test Set Transmit Mode to Continuous or select None and manually control Test Set
transmission. Timer values do not apply when Continuous Mode is selected.
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4.5.1.D

4.5.1.E

4.5.1.F

4.5.1.G

4.5.1.H

4.5.1.1

4.5.1.J

Test Set Quiet Time

Defines the period for which the Test Set waits after the mobile’s PTT button is released
before simulating another user talking in Timed Mode. Range is 0 to 30 s. Default setting
is 2 s.

Test Set Transmit Time

Defines the period for which the Test Set simulates another user talking in Timed Mode.
Range is 1 to 30 s. Default setting is 2 s.

Quasi Tx-Trunking Hang Timer

Determines the period for which the Test Set monitors the Traffic Channel in a Quiet
State (FACCH) before returning the mobile to the MCCH. This parameter only applies to
QTT. Range is 1 to 30 s. Default setting is 5 s.

Group Call Hang Timer

Defines the maximum quiet period in group call, in Timed Mode or when mode is set to
None, after which the Test Set automatically clears down the group call. Range is 1 to 30
s. Default setting is 15 s.

NOTE The Hang Timer value should be longer than the Test Set Quiet Time
| | period, otherwise a group call is cleared down before the Test Set
has an opportunity to simulate another user talking.

Test Set Answer Mode

When a Hook Signaling Call is set up from the mobile to the Test Set, the Test Set enters
the Alerting State, representing the period when the calling party is waiting for the called
party to answer the call. If the Test Set Answer Mode is set to Auto, the Test Set
automatically simulates the called party answering the call after the Test Set Auto
Answer Time. If the Test Set Answer Mode is set to Manual, the Test Set only answers
the call if the Answer Soft Key is pressed; however, it is possible to simulate the called
party rejecting the mobile originated call by pressing the Reject Soft Key.

NOTE Test Set Answer Mode should be set to Auto so user can set up and

| | clear down calls on the mobile from within a Measurement Tile
without having to return to the Operations/Status Tile to answer the
call.

Test Set Auto Answer Time

Sets the time the Test Set waits during the Alerting State of a mobile originated hook
signaling call before automatically answering the call. When the call is answered it enters
the conversation state on the traffic channel. During this time a Called Party Alerting tone
should be heard from the mobile, and the user has the option of manually answering or
rejecting the call if a sufficiently long Auto Answer Time has been set. If the Auto Answer
Time has been set with a time of 0 s, mobile originated calls go straight into conversation
without a delay. This parameter only applies when Test Set Answer Mode is set to Auto.
Range is 0 to 30 s. Default setting is 2 s.

Test Set Call Abort Mode

When a Hook Signaling Call is set up from the Test Set to the mobile, the mobile enters
the Alerting State and the Test Set waits for the user to answer the call on the mobile. If
Test Set Call Abort Mode is set to Auto, the Test Set automatically simulates the calling
party hanging up if the call is not answered within the Test Set Auto Call Abort Time. If

Test Set Call Abort Mode is set to Manual, the Test Set does not automatically abort the
call; the call is manually aborted by pressing the Abort Soft Key.
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4.5.1.K

4.5.1.L

4.6

Test Set Auto Call Abort Time

Sets the time the Test Set waits during the mobile Alerting State of a mobile terminated
hook signaling call before automatically aborting the call (simulating the calling party
hanging up). If the Test Set’s Auto Call Abort Time has been set to a sufficiently long
time, the mobile may reject the unanswered call before the Test Set automatically aborts
it. This parameter only applies when the Test Set Call Abort Mode is set to Auto. Range is
1 to 300 s. Default setting is 65 s.

Talkback Buffer Time

When the mobile is transmitting, the incoming speech is recorded in the Talkback Buffer.
The contents of the Talkback Buffer are replayed for subsequent transmission from the
Test Set to the mobile. Range is 1 to 30 s.

When set to 2 s, the last 2 s of incoming speech are recorded and replayed repeatedly
during the simplex Test Set transmission. During duplex operation, the last 2 s of
incoming speech are continuously re-transmitted with a delay of 2 s.

CALL TYPES CONFIGURATION TILE

The Call Types Configuration Tile defines parameters for the selected Call Type. A Call
Type is selected from the Call Type drop-down menu, which displays the associated Tile.
Each Call Type opens a specific display Tile.

Parameters can be configured for each call type: some parameters for some call types
are pre-configured. Parameters that can be edited are displayed in a numeric entry box or
a drop-down selection box as appropriate. This Tile is specific to the TETRA MS System.

NOTE Not all combinations of call type options are valid. If an invalid
| ‘ combination is selected the call may fail.
Call Types

Group Call

Group/individuzl

Simplex/Duplex Simplex

Signaling Type Direct

Priority 00 = Priority Hol Defined hd

Calling Party §5I 742200 | B5338 Hex |Test Set -l

Calling Party ESH

ESN Hot Incheded

TETRAMS | TETRA 360-400 +12.5 | INT

Fig. 4-6 TETRA MS Call Type Drop-down Menu
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4.6.1

4.6.2

4.6.3

4.6.4

Group Call

Parameter

Defaults or
Pre-configured Value

Range

Group/Individual Group Call Pre-defined value
Simplex/Duplex Simplex Call Pre-defined value
Signaling Type Direct Pre-defined value
Priority 00 00 to 15
Calling Party SSI 742200 (Test Set) 00000000 to 16777215
ESN Not Included Pre-Defined value

Private Call

Parameter

Defaults or
Pre-configured Value

Range

Group/Individual

Individual Call

Pre-defined value

Simplex/Duplex Simplex Call Simplex Call, Duplex Call
Signaling Type Hook Direct, Hook
Priority 00 00 to 15

Calling Party SSI 742200 (Test Set) 00000000 to 16777215
ESN Not Included Pre-Defined value
Phone Call
Parameter Defaults or Range

Pre-configured Value

Group/Individual

Individual Call

Pre-defined value

Pre-configured Value

Simplex/Duplex Duplex Call Pre-defined value

Signaling Type Hook Pre-defined value
Priority 00 00 to 15

Calling Party SSI 16777184 Pre-defined value

(PSTN gateway)
Calling Party ESN 01438742200 0 to
999999999999999999999999
Up to 24 digits
ESN Included Included, Not included
Emergency Call

Parameter Defaults or Range

Group/Individual

Individual Call

Individual Call, Group Call

Simplex/Duplex Simplex Call Simplex Call, Duplex Call
Signaling Type Direct Direct, Hook
Priority 15 Pre-defined value
Calling Party SSI 742200 (Test Set) 00000000 to 16777215
ESN Not Included Pre-Defined value
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4.6.5 User Defined

User Defined call types allow user to define the following parameters per call
requirement:

Parameter Defaults or Range
Pre-configured Value
Group/Individual Individual Call Individual Call, Group Call
Simplex/Duplex Duplex Call Simplex Call, Duplex Call
Signaling Type Hook Direct, Hook
Priority 00 00 to 15
Calling Party SSI 16777186 00000000 to 16777215
(PABX gateway)
Calling Party ESN 01438742200 0 to
999999999999999999999999
Up to 24 digits
ESN Included Included, Not included
4.7 CHANNEL PLAN CONFIGURATION TILE

TETRA signaling protocol uses Channel Numbers rather than explicit frequencies to
assign TETRA Mobiles to frequency channels. TETRA Systems use Channel Plans to map
the uplink (MS Tx) frequency and the downlink (MS Rx) frequency to these Channel
Numbers. TETRA Mobiles and Base Stations conforming to TIP (TETRA Interoperability
Profile) use the standard Channel Numbering scheme as defined in ETSI TS 100 392-15.
The 3900 pre-defined Channel Plans follow this Channel Numbering scheme.

A User Defined Channel Plan created and saved in any of the TETRA Systems is
available for selection in all of the TETRA Systems.

Channel Plan

hare P [TETA 50050 125 | e

Sys Info - Only mequired for M3 modes
Frequency Band 3 (300,000 Miz)

Offset 3 (» 12.5 kHz offset)
Duplex Spacing 0 (10 MHz)
Reverse Operation 0 {Hormal)

Channel Block 1 Channel Block 2
Lowest Channel 3600
Highest Channel 3999 Hol. Selected
Lowest Chan. Downlink Freq 390012500 MHz
Duplex O17sel 10000000 MHE
Channel Spacing 25000 kHz
| TETRAMS | TETRA 380-400 +12.5 [ INT

Fig. 4-7 TETRA MS Channel Plan Configuration Tile

4.7.1 TETRA MS T1

Configuring Channel Plans for TETRA MS T1 is similar to configuring those for TETRA
MS, with the following noted exceptions:

4 - 11
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TETRA MS T1 System does not use channel assignments, therefore, a Channel
Plan does not need to be selected. Use Channel Numbers (with a Channel Plan)
or select No Plan to enter RF Generator and RF Analyzer frequencies.

When using a Channel Plan, the carrier number and related parameters are
included in the T1 signal.

When No Plan is selected, these parameters are set to Zero. The Channel Plan on
the 3900 may need to be set to No Plan according to mobile functionality.

A User Defined Channel Plan created and saved in a TETRA System is available
for selection in ALL of the TETRA Systems.

The mobile may require the Test Set to use a different Channel Plan in TETRA MS
T1 Test Mode than is used in TETRA MS mode, or it may require the use of No
Plan.
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4.7.2

4.8

4.8.1

4.8.1.A

4.8.1.A.1

TETRA BS and BS T1

Configuring Channel Plans for TETRA BS and BS T1 is similar to configuring those for
TETRA MS, with the following noted exceptions:

The Test Set RF Analyzer frequency must be set to match the frequency of the
base station transmitter. This setting may be entered either explicitly in Hz or by
using a Channel Number.

If a Channel Number is used, the Channel Plan selected must match the one used

by the base station, so that the Channel Number entered corresponds to the
frequency of the base station transmitter.

As an alternative, the Test Set can be set to the BS Tx frequency by selecting No
Plan on the Channel Plan Configuration Tile.

NOTE

The Spectrum Analyzer can be used to identify the frequency of the
‘ Base station transmitter if it is not known. Refer to the 3900 Series

Operation Manual for information on using the Spectrum Analyzer.

MESSAGES CONFIGURATION TILE

The Messages Configuration Tile is configured to meet the requirements of the message
type to be used for testing. Tile layout and parameters vary according to the Message
Type selected. This section describes the parameters on each type of Message Tile.

Status Message Tile

Messages

Message Type  [Stalus Message | =]

Status Message

Group/individual |individual |

Calling Party S5 742200 = | B5338 Hex = Test Set e
Status Message | 65279 = | FEFF Hex = |Callback Request ]
Calling Party ESN 01438742200 Incluged
[ TETRAMS | TETRA 380-400 +12.5 [ INT

Fig. 4-8 TETRA MS Status Message Tile

Field Definitions

Group/Individual

Selects the addressing of the status message sent. Options are Group Message or
Individual Message. Default setting is Individual Message.
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4.8.1.A.2 Calling Party SSI

Selects a Calling Party SSI within the range 00000000 to 16777215 for the status
message. Enter decimal, HEX or select from the available drop-down menu. Default
setting is 742200 (Test Set).

4.8.1.A.3 Status Message

Enters a status message within the range 0000 to FFFF HEX. Enter decimal, HEX or
select from the drop-down menu. Default setting is FEFF HEX (CALLBACK). This
parameter is defined on the Status Message Configuration Tile.

4.8.1.A.4 Calling Party ESN

This field defines the Calling Party ESN.
ESN characteristics:

o Limited to 24 digits/characters.
o Formatted like a telephone number, (e.g. 01438742200).
J ESN permitted characters are 0123456789*# and +.

4.8.1.A.5 Included/Excluded

Selects whether or not the ESN Type 3 optional element is Included in or Excluded from
the message.

4.8.2 SDS Type 1, 2 & 3 Messages Configuration Tile

Message Type [SDS Type1,2 &3 |

303 Type 1, 2 & 3 Messages

Group/individual | Individual i

Calling Party 331 TAZZ00 = | B5338 Hex = Test Set !I
303 Type 1 Message 5431 Hex
SDS Type 2 Message 54585032 Hex

SDS Type 3 Message 5459504533534453  Hex

Calling Party ESN 01436742200 Included

[ TETRAMS | TETRA 380-400 +12.5 | Nt

Fig. 4-9 TETRA MS SDS - Type 1, 2 and 3 Message Tile
4.8.2.A Field Definitions

4.8.2.A.1 Group/Individual

Selects the addressing applied to sent SDS Type 1, 2 and 3 messages. Options are
Group Message or Individual Message. Default setting is Individual Message.

4.8.2.A.2 Calling Party SSI

Selects a Calling Party SSI within the range 00000000 to 16777215 for SDS Type 1, 2
and 3 messages. Enter decimal, HEX or select from the available drop-down menu.
Default setting is 742200 (Test Set).
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4.8.2.A.3

4.8.2.A.4

4.8.2.A.5

4.8.2.A.6

Priority

Sets priority level assigned to message.
J 0 = Normal (Default)

J 1 = High

o 2 = Pre-emptive

.
w
1

Emergency
SDS Type 1 Message

Sets the SDS Type 1 message. Range is 0000 to FFFF HEX. Default setting is 5431 HEX
(ASCII T1).

SDS Type 2 Message

Sets the SDS Type 2 message. Range is 00000000 to FFFFFFFF HEX. Default setting is
54595032 HEX (ASCII TYPEZ2).

SDS Type 3 Message

Sets the SDS Type 3 message. Range is 00000000 00000000 to FFFFFFFF FFFFFFFF
HEX. Default setting is 54595045 33534453 HEX (ASCII TYPE3SDS).
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4.8.3

4.8.3.A

4.8.3.A.1

4.8.3.A.2

4.8.3.A.3

4.8.3.A.4

SDS Type 4 - SDS-TL Text Message

Use Type 4 SDS-TL Text Messages to send a text message to a mobile and to configure
the Test Set to handle the SDS Transport Layer (SDS-TL) protocol operations.

Messages

Message Type [SDS Type 4 - SDS-TL Text |+

To
SDS Type 4 - SDS-TL Text Message

Groupfindividual | Individual -

Calling Party S5I 742200 = | B5338 Hex = |TestSet hdl
Report Type  Received -
Report Size |Short -

Text Coding 150 1 Latin 1 (6 Bit) -

Time Stamp | Included !I

This SDS type 4 SDS-TL text message was sent by the
Message | Test Set and is one hundred and twenly characters long

and ends here
Calling Party ESH 01438742200 | Inchudexd
| TETRAMS | TETRA 3B0-400 +12.5 | INT

Fig. 4-10 TETRA MS SDS Type 4 - SDS-TL Text Message Tile
Field/Soft Key Definitions

Group/Individual

Selects the addressing of the sent SDS-TL Text Message. Options are Group Message or
Individual Message. Default setting is Individual Message.

Calling Party SSI

Allows a Calling Party SSI to be entered. Range is 00000000 to 16777215 for the SDS-TL
text message. The user can enter decimal, HEX or select from the drop-down menu.

Report Type

Requests the type of report sent by the mobile in response to the SDS-TL Text Message.
Options are None, Received, Consumed or Received and Consumed. Default setting is
None.

The mobile may not send the type of report requested or any report. The mobile should
not send a report if the requested report type is None.
Report Size

Requests either a Short Report from the mobile (Status Message) or a Standard Report
(SDS-TL Standard Report). Default setting is Short.

The mobile may not send a report or it may not send the size of report requested. A
report is not sent when the requested report type is None.
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4.8.3.A.5

4.8.3.A.6

4.8.3.A.7

4.8.3.A.8

4.8.3.A.9

4.8.3.A.10

4.8.3.A.11

4.8.3.A.12

4.8.3.A.13

Text Coding

Selects if the text message is sent to the mobile in standard 8-bit TETRA compatible text
coding or 7-bit GSM compatible text coding. Options are 7-bit (GSM) or 8-bit Latin
(TETRA). Default setting is 8-bit Latin (TETRA).

Some mobiles may not be capable of receiving 7-bit coded text messages.
Time Stamp

Selects if a time stamp is included in the text message sent to the mobile. Options are
Included or Not Included. Default setting is Not Included.

Time stamping information consists of month, day, hours, minutes,
| NOTE | and is obtained from the Test Set real time clock. The real time
clock is set from the Utilities menu, 1/0 Settings, Clock Tile. If a
mobile displays a year, it has been obtained from its own internal
calendar: it is not part of the SDS-TL time stamp information.

Message
Message field can be edited to create custom message.
Calling Party ESN

An ESN is required when the Test Set simulates an SDS Message made to a mobile
through a PSTN Gateway, (e.g., conventional landline or mobile number).

ESN characteristics:

o Limited to 24 digits/characters.
. Formatted like a telephone number (e.g. 01438742200).
J ESN permitted characters are 0123456789*# and +.

Included/Excluded

Selects whether or not the ESN Type 3 optional element is Included in the message.
Pressing one of the soft keys after a message is edited replaces the edited message with
the message applicable to the soft key.

Set Message To Soft Key
Opens a soft key sub-menu that selects from the following pre-defined messages:
Long Default Message Soft Key

This SDS type 4 SDS-TL Text Message was sent by the Test Set and is one hundred and
twenty characters long and ends here.

Medium Size Message Soft Key

A medium length SDS-TL 66 character message sent from the Test Set.
Short Message Soft Key

A short SDS-TL Message.
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4.8.4

4.8.4.A

4.8.4.A1

4.8.4.A.2

4.8.4.A.3

4.8.4.A.4

4.8.4.A.5

4.8.4.A.6

Type 4 Simple Text Messages Configuration Tile

Use Type 4 SDS-TL Text Messages to send a text message to a mobile and to configure
the Test Set to handle the SDS Transport Layer (SDS-TL) protocol operations.

Messages
- Set
Lk SDE T 4- 5 Texl
Message Type | ype imple Tex | "951;@

305 Type 4 - Simple Text Message

Group/individual | Individual  w]
Calling Party $S1 | 742200 = | B5330 Hex = TestSet -
Text Coding IS0 1 Latin 1 (8 Bit) hd

This SD3 type 4 simple text message was sent by the
Message  Test Setand is one hundred and twenly characlers long
and ends hen

Calling Party ESN 01436742200 Inchuderd

[ TETRAMS | TETRA 360-400 +12.5 | T

Fig. 4-11 TETRA MS Type 4 Simple Text Message Tile
Field/Soft Key Definitions

Group/Individual

Selects the addressing of the Simple Text Message sent. Options are Group Message or
Individual Message. Default setting is Individual Message.

Calling Party SSI

Allows a Calling Party SSI to be entered. Range is 00000000 to 16777215 for the simple
text message. Enter decimal, HEX or select from the drop-down menu.

Text Coding

Selects whether the text message is sent to the mobile in standard 8-bit TETRA
compatible text coding or in 7-bit GSM compatible text coding. Options are 7-bit (GSM) or
8-bit Latin (TETRA). Default setting is 8-bit Latin (TETRA).

Some mobiles may not be capable of receiving 7-bit coded text
| NOTE | messages.

Message
Message field can be edited to create custom message.
Calling Party ESN

An ESN is required when the Test Set simulates an SDS Message made to a mobile
through a PSTN Gateway, (e.g., conventional landline or mobile number).

ESN characteristics:

o Limited to 24 digits/characters.
J Formatted like a telephone number (e.g. 01438742200).
o ESN permitted characters are 0123456789*# and +.

Included/Excluded

Selects whether or not the ESN Type 3 optional element is Included in the message.
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4.8.4.A.7 Set Message To Soft Key
Opens a soft key sub-menu that selects from the following pre-defined messages:
4.8.4.A.8 Long Default Message Soft Key

This SDS type 4 simple text message was sent by the Test Set and is one hundred and
twenty characters long and ends here.

4.8.4.A.9 Medium Size Message Soft Key

A medium length simple 66 character message sent from the Test Set.
4.8.4.A.10 Short Message Soft Key

A short SDS-TL Message.A short simple message.
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4.8.5 Type 4 HEX Message Configuration Tile
Use Type 4 HEX Messages to define the Type 4 SDS data sent, including any headers.
Messages
Message Type  [SDS Type 4 - HEX Message |+ e

SDS Type 4 - HEX Message

Group/individual | individual W]
Calling Party S5 742200 = | BS5338 Hex = |Test Set -

GZ020101 5468697 320534453207 4770652034206 DES T 3736
1676520696 EZ06BESTHZ C20TT61 TI207I656 ET 2062792074
Message GBESZ054657I74Z053I657 42061 BECAZDEIT 3206 FEE6HZ06ET
56 EGATZE5642061 EEBAZOTATTES6 ETATI2Z 0636061 72616374
B572T 320606 FEEG 72061 BEBAZOESE EBAT IZ06BE57 265

Calling Party ESN 01438742200 Incluged

[T TETRAMS | TETRA 360-400 +12.5 | Nt

Fig. 4-12 TETRA MS Type 4 - HEX Message Tile
4.8.5.A Field/Soft Key Definitions

4.8.5.A.1 Group/Individual

Selects the addressing of the Type 4 HEX Message sent. Options are Group Message or
Individual Message. Default setting is Individual Message.

4.8.5.A.2 Calling Party SSI

Allows a Calling Party SSI to be entered. Range is 00000000 to 16777215 for the
selected message type. Enter decimal, HEX or select from the drop-down menu.

4.8.5.A.3 Message
Message field can be edited to create custom message.
4.8.5.A.4 Calling Party ESN

An ESN is required when the Test Set simulates an SDS Message made to a mobile
through a PSTN Gateway, (e.g. conventional landline or mobile number.

ESN characteristics:

o Limited to 24 digits/characters.
o Formatted like a telephone number (e.g. 01438742200).
o ESN permitted characters are 0123456789*# and +.

4.8.5.A.5 Included/Excluded
Select whether or not the ESN Type 3 optional element is Included in the message.
4.8.5.A.6 Set Message To Soft Key

Opens a soft key sub-menu that selects from the following pre-defined messages:
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4.8.5.A.7

4.8.5.A.8

4.8.5.A.9

Long Default Message Soft Key

82020101546869732053445320747970652034206D65737361676520696E206865782C20
7761732073656E742062792074686520546573742053657420616E64206973206F6E6520
68756E6472656420616E64207477656E74792063686172616374657273206C6F6E672061
6E6420656E64732068657265

This HEX message decodes to:
82020101 Hex
followed by

This SDS type 4 message in hex, was sent by the Test Set and is one hundred and
twenty characters long and ends here.

This SDS type 4 message in hex, was sent by the Test Set and is one hundred and twenty
characters long and ends here.
Medium Size Message Soft Key
8202010141206D656469756D206C656E6774682036372068657820636861726163746572
206D6573736167652073656E742066726F6D20746865205465737420536574
This HEX message decodes to:

82020101 Hex
followed by

A medium length 67 hex character message sent from the Test Set.

Short Message Soft Key

82020101412073686F727420686578206D657373616765
This HEX message decodes to:

82020101 Hex
followed by

A short hex message.
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4.8.6 Type 4 Other SDS-TL Message Configuration Tile

Use Type 4 Other SDS-TL messages to define custom application data content, but use
the Test Set to handle the SDS Transport Layer (SDS-TL) protocol processes.

Messages

Message Type  |SDS Type 4 - Other SDS-TL |+

SDS Type 4 - Other SDS-TL Message

Group/individual |individual  w]

Calling Party SSI | 742200 = | BS338 Hex = Test Set o
Protocol Kentifier | 130 = 82 Hex = [SDS-TL Text Messaging i
Report Type  Recelved -
Report Size | Standard )

015468697 320634453207 4797065203 4206 FFA6BE5 7 220606
STITIEVGTES20696 EZDGBESTOZ0TTE1 TIZ0TIGSEETA2062 79
User Data | Z07466E5Z054657 3742053657 42061 EEGAZ0697 206 FEERSE
DEBTSEEEAT2E5642061 6EGIZ0TATTESEETATI206 36061 7261
BITAEST2TIZ206 CEFEEGETZ0E56 EGAEIGERT2DEEE5T 265

Calling Party ESN 01436742200 Included

[ TETRAMS | TETRA 380-400 +12.5 | Nt

Fig. 4-13 TETRA MS SDS Type 4 - Other SDS - TL Message Tile
The following parameters are relevant to SDS Type 4 - Other SDS-TL Messages.

4.8.6.A Field/Soft Key Definitions

4.8.6.A.1 Group/Individual

Selects the addressing of Type 4 Other SDS-TL Messages sent. Options are Group
Message or Individual Message. Default setting is Individual Message.

4.8.6.A.2 Calling Party SSI

Allows a Calling Party SSI to be entered. Range is 00000000 to 16777215 for the Type 4
Other SDS-TL message. Enter decimal, HEX or select from the drop-down menu.

4.8.6.A.3 Protocol Identifier

Selects the application protocol for the message data. Select from one of the ETSI
defined values in the drop-down menu, or enter a custom value in decimal or HEX.
Default setting is 130/82 HEX/SDS-TL Text Message.

4.8.6.A.4 Report Type

Requests the type of report sent by the mobile in response to the SDS-TL Message.
Options are None, Received, Consumed or Received and Consumed. Default setting is
None.

The mobile may not necessarily send the type of report requested or any report.
However, the mobile should not send a report if the requested report type is None.
4.8.6.A.5 Report Size

Requests either a Short Report from the mobile (Status Message) or a Standard Report
(SDS-TL Standard Report). Short Reports are allowed only for text messages. Default
setting is Standard.
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4.8.6.A.6 Calling Party ESN

An ESN is required when the Test Set simulates an SDS Message made to a mobile
through a PSTN Gateway (e.g. conventional landline or mobile number).

ESN characteristics:

o Limited to 24 digits/characters.
J Formatted like a telephone number (e.g. 01438742200).
. ESN permitted characters are 0123456789*# and +.

4.8.6.A.7 Included/Excluded
Selects whether or not the ESN Type 3 optional element is Included in the message.
4.8.6.A.8 User Data

The User Data field can be edited to create custom messages appropriate to the
application protocol specified in the Protocol Identifier.

4.8.6.A.9 Set Message To Soft Key

Opens a soft key sub-menu that selects from several pre-defined text messages. The text
messages are applicable to the default protocol identifier. Pressing one of the soft keys
after a message is edited replaces the edited message with the message applicable to
the soft key.

4.8.6.A.10 Long Default Message Soft Key

01546869732053445320747970652034206F74686572206D65737361676520696E206865
78207761732073656E742062792074686520546573742053657420616E64206973206F6GE
652068756E6472656420616E64207477656E74792063686172616374657273206C6F6E6G7
20656E64696E672068657265

This HEX message decodes to:
01 Hex (indicates 8-bit coding)
followed by
This SDS type 4 other message in hex was sent by the Test Set and is one hundred and
twenty characters long ending here.
4.8.6.A.11 Medium Size Message Soft Key
0141206D656469756D206C656E677468205344533420363620636861726163746572206D
6573736167652073656E742066726F6D20746865205465737420536574
This HEX message decodes to:
01 Hex (indicates 8-bit coding)
followed by
A medium length SDS4 66 character message sent from the Test Set.

4.8.6.A.12 Short Message Soft Key

01412073686F72742053445334206D657373616765
This HEX message decodes to:

01 Hex (indicates 8-bit coding)
followed by

A short SDS4 message.

4.9 MOBILE PARAMETERS CONFIGURATION TILE

The Mobile Parameters Tile allows changes to be made to the mobile radios’s SSI, GSSI,
Power Class and Receiver Class. These parameters are specificto TETRA MS and MS T1
Systems.
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4.9.1
4.9.1.A

4.9.1.B

4.9.1.C

4.9.1.D

Mobile Parameters

Short Subscriber [ | use Fixed 18 1 fHex

Identity (351) & UseReported | --- = | ---  Hex

- Use Fixed 1 = 1 Hex

Group Short Subscriber
Identity (GSS1) & UseReported | --- = | ---  Hex

+  Use Fixed Stay Alive -
Eneryy Economy Mode
Use Reported ==
Use Fixed 4 (30.0dBm [ W
Power Qass > s ' ) =
#  Use Reported .-
v Use Fixed .H!I
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+  Use Reported |-
| TETRAMS | TETRA380-400 +12.5 ] INT

Fig. 4-14 TETRA MS Mobile Parameters Configuration Tile
Field Definitions
Short Subscriber ID (SSI)

The Short Subscriber Identity is used by the Test Set to make calls or send messages to
the mobile. The reported value is automatically updated when a mobile registers with the
Test Set. To use a manually entered value, select Use Fixed and enter the desired values
in the data fields.

Group Short Subscriber ID (GSSI)

The Group Short Subscriber Identity is used by the Test Set to make a group call or send
a group addressed message to the mobile. The reported value is automatically updated
when the mobile informs the Test Set it has selected a group. If the mobile does not
select a group, this parameter defaults to the last group selected. When a mobile has
attached multiple groups, select Use Fixed and entering values in the data fields to set
this value manually.

Energy Economy Mode (EEM)

EEM parameters define how the Test Set configures the energy economy mode used to
communicate with the mobile. The TETRA MS Protocol History Tile displays the
requested energy economy mode. The Operations/Status Tile provides soft keys that
select the energy economy mode requested by the Test Set.

The Fixed setting allows the Test Set to over ride the EEM requested by the mobile
during call registration. The Use Reported setting forces the Test Set to accept the EEM
requested by the mobile.

EEM parameters are option enabled with TETRA MS option 390XOPT114, TETRA Energy
Economy Mode.

Power Class

The Power Class of the mobile is used by the Test Set to determine the maximum power
level expected from the mobile. The Power Class of the mobile is used to indicate the
accuracy of the Test Set’s estimation of the mobile power level displayed. When limits
are enabled the Power Class decides the Pass/Fail limits for the Tx Power measurement
and bar graph.
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4.9.1.E

4.9.2

4.10

If the mobile has completed an extended TT Test Mode registration the reported value is
updated to the value received from the mobile. If the mobile does not support TT Test
Mode registration, select Use Fixed and enter the fixed value.

During Openloop Power Control, a TETRA Mobile has a tolerance of
| + 4 dB on its RSSI measurement which dictates the transmit power
level step used. Therefore, the mobile may be transmitting on a
higher or lower level than the power level step estimated by the Test
Set. However, the mobile should not transmit at a level higher than
its power class, or higher than the TxPWR _MAX_CELL parameter,
nor lower than 15 dBm.

| NOTE

Receiver Class

The Receiver Class of the mobile indicates the mobile’s receiver sensitivity. The
Receiver Class setting is used by the Test Set to determine the limits used for Rx BER/
RBER/MER Measurements.

When the mobile has completed an extended TT Test Mode registration, the reported
Receiver Class is updated to the value received from the mobile. When the mobile does
not support TT Test Mode registration, select Use Fixed and manually enter a fixed value.

TETRA MS T1

TETRA MS T1 Mobile Parameters are similar to the TETRA MS with the exception that
TETRA MS T1 mobile parameters are limited to Power Class and Receiver Class.
Functionality of these fields is identical to TETRA MS.

NEIGHBOR CELL INFO CONFIGURATION TILE

The 3900 supports Neighbor Cell Broadcast function which is used to inform the mobile
about base stations in cells adjoining the cell currently serving the mobile. The
parameters required for Neighbor Cell testing are configured on this Tile. This Tile is
specific to the TETRA MS System.

Meighbor Cell
Neighbor Cell

proast

Broadcast interval 10s

Heighbor Cell Channel ]
Nesghbor Cell Location Area 1

Heighbor Cell identifier 1

Cell Re-Select Parameters
Siow Re-Select Threshold Above Fast | 24 dB
Fast Re-Select Threshold 18 dB
Slow Re-Select Hysteresis 6 [dB

Fast Re-Select Hysteresis 5 dB

[ TETRAMS | TETRA380-200+125 | Nt

Fig. 4-15 TETRA MS Neighbor Cell Configuration Tile
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4.11 OFFSETS CONFIGURATION TILE

The Offsets Configuration Tile allows user to offset the RF Generator Output Level, RF
Analyzer Input Level and Timing Measurement Delay to compensate for external devices
or conditions.

The indicated value of the RF Generator Output Level and RF Analyzer Input Level can
be offset so that these values relate to the levels at the RF Connection of the radio under
test, allowing for cable losses, external attenuators or other devices. If RF Offsets have
been set for the RF Generator and/or the RF Analyzer, these can be individually included
or excluded using the Gen Offset or Ana Offset Soft Key. A warning indicator appears
beside a measurement when an offset has been applied, as shown in the example below.

Gen Offset

on

OFF

Compensata

“g“ Ana Offset

Test Set Offset Values condition &

OFF

RF Generator Level Offset T}

Time Offset

RF Analyzer Level Offset 0.0 [dB =

OFF

Timing Measurement Offset 0.00 | Symbols
| TETRAMS | TETRA 380-400 +12.5 | INT

Fig. 4-16 TETRA MS Offsets Configuration Tile

[ KA RF Settings
Control Channel | 3600 = Gen| 390.012500 MHz| Ana | 360.012500 [MHz|
Traffic Channel | 3700 Slot |3 wi = Gen| 392.512500 [MHz| Ana |  382.512500 [MHz|

RF Gen Level | -75.0 [dBm Mod On

Mobile Power _Expected [\ (32 J30.00Bm/ 1w w] YR
0| ¥|Tx Meas; | ents BurstHo 0| ¥|Rx Measurements
Power |Burst Timing ..J Using Class A Limits |

Pmmel_

P wic|

Fig. 4-17 Offset Warning Symbols
4.11.1 Field/Soft Key Definitions
4.11.1.A Test Set Offset Values

Fields define Offset values for specified parameter. A defined Offset is not active until it
is enabled using the appropriate soft key.

4.11.1.B Gen Offset Soft Key

Enables/Disables a defined RF Generator Level Offset value.

4.11.1.C Ana Offset Soft Key

Enables/Disables a defined RF Analyzer Level Offset value.
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4.11.1.D

4.12

Timing Offset Soft Key

Enables/Disables a defined Timing Measurement Offset value. The Timing Measurement
Delay offset compensates for an external timing delay (for example, when using a fading
simulator) or a deliberate timing advance applied by a mobile.

The indicated value of the RF Generator Output Level and RF Analyzer Input Level can
be offset so that these values relate to the levels at the RF Connection of the radio under
test, allowing for cable losses, external attenuators or other devices. If RF Offsets have
been set for the RF Generator and/or the RF Analyzer, these can be individually included
or excluded using the Gen Offset or Ana Offset Soft Key.

RX MEASUREMENT LIMITS CONFIGURATION TILE

The parameters on this Tile set the Pass/Fail limits for Rx Measurements.

The limits set on the Rx Measurements Limits Configuration Tile are applied to the BER
or RBER/MER measurements of the Speech Traffic Channel using TT Loopback. Three
sets of limits are provided, applicable to the three different TETRA Receiver Classes (A,
B and E.). The Receiver Class of the mobile under test is specified on the Mobile
Parameters Configuration Tile as shown in the example below.

Rx Measurements Limits - Page 1 of 2
Initiakize
From
Rx Oass A B E
TCHR.4 BER (%) 001220 | 0.01220 | Enabled
TCHA.B BER (%) 0.36600 0.36600 0.36600 Enabled
TCHT.2 BER (%) 427000 456000 4.27000 Enabled
Qass 0 BER (%) 4.27000 4.86000 427000 Enabled
Qass 1 BER (%) 0.23000 0.23000 023000 Enabiled
TCHIS  Oass 2 BER (%) 0.23000 0.23000 023000  Disabled
MER (%) 0.04500 0.04500 0.04500 Enabled
PUEM (%) 0.02600 0.02600 0.02600  Disabled
Hext
Page
| TETRAMS T | TETRA 350-400 +12.5 | INT

Fig. 4-18 TETRA MS T1 Rx Measurement Limits Configuration Tile - (Page 1 of 2)

[ ] use Fixed 1= 1 Hex
— Receiver (ass
«  Use Fixed A wl

¢  Use Reported |-

Short Subscriber Kentity (S51) ‘

[ TETRAMS | TETRA 360-400 +12.5 l INT

Fig. 4-19 Receiver Class - Mobile Parameters Configuration Tile
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4.12.1
4.12.1.A

4.12.1.B

4.12.1.C

4.12.1.D

Receiver Class limits currently being used are flagged on the Rx Measurements Tile as
shown in the example below. The Option Buttons enable/disable parameters (or groups of
parameters). Receiver Class is set on the Mobile Parameters Configuration Tile.

[EIRd AF Settings

Control Channel | 3600 = Gen| 390.012500 MHz| Ana | 380.012500 MHz| _RFGen
Traffic Channel = 3700 Shkot 3 !j = Gen | 392.512500 MHz| Ana 382512500 MHz aN
RF Gen Level [-1170dBm | Mod On e
Mabile Power  Open Loap | 30.0 dBm | accon
O] ¥|History 0| ¥|Rx Measurements RF Offsets
Mobile Terminated - ndividual (A Using (lass A Limits
Dupiex Hook Priority 0 RBER
Caling S3I: 6—-;—3-‘;--3123456? Pre-Amp
Calling ESN: 1 2200
i e Cass 0 [ERTTESON ) m——— =
In Call {TestTone) OFF
Duplex Transmission Started
In Call {Silence) Gass 1 [[ETEEA /) E——)
In Call ( TalkBack) & !
In Call {TestTone)
in Caill (TT Loopback-REER)
In TT Loophack- B MER
n Call {TT Loopback RBER) . [ 0.00000% | s
Y | RFOut
Rx Tx In Cadl (TT Loopback-RBER) Call to mobile answered gen
Called ID: ---f----- 1234567
Call Type: Mobile Terminated - Individual Duplex Hook Priority 0 LA
TR
ant

TETRAMS | TETRA 360-400 +12.5 |wHe INT

Fig. 4-20 TETRA MS Rx Measurement Tile - Example Limits Shown
Field/Soft Key Definitions

Initialize From Soft Key

Press the Initialize From Soft Key, followed by either the Static or Dynamic Soft Key to
initialize the limits to the default settings you. This action resets ALL limits on the Tile to
the default values for the selected Burst type (for example Normal).

Two sets of default Pass/Fail limits are available for initializing the settings. These
values are based on the ETSI specification for testing equipment using static signal
conditions, and different limits for testing using equipment to reproduce dynamic signal
conditions.

Next Page / Previous Page Soft Key

Soft keys toggle between Rx Measurements Configuration Tiles 1 and 2.

BER Class 0 (Rx Class A, B and E)

These limits are applied to the BER measurements performed on the Class 0
(unprotected) bits in the TETRA speech frame when a duplex call is in progress and the
mobile under test is performing BER TT Loopback (if supported). Different limits can be
set for different classes of receiver performance (A, B or E); the Test Set applies the
appropriate limit according to the Receiver Class parameter on the Mobile Parameters
Configuration Tile.

BER Class 1 (Rx Class A, B and E)

These limits are applied to the BER measurements performed on the Class 1 (protected)
bits in the TETRA speech frame when a duplex call is in progress and the mobile under
test is performing BER TT Loopback (if supported). Different limits can be set for
different classes of receiver performance (A, B or E); the Test Set applies the appropriate
limit according to the Receiver Class parameter on the Mobile Parameters Configuration
Tile.
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4.12.1.E

4.12.1.F

4.12.1.G

4.12.1.H

BER Class 2 (Rx Class A, B and E)

These limits are applied to the BER measurements performed on the Class 2 (highly
protected) bits in the TETRA speech frame when a duplex call is in progress and the
mobile under test is performing BER TT Loopback (if supported). Using BER TT
Loopback, errors in the Class 2 bits do not result in erasure of the speech frame;
therefore, the Bit Error Rate can be measured rather than the Message Erasure Rate on
these bits. Different limits can be set for different classes of receiver performance (A, B
or E); the Test Set applies the appropriate limit according to the Receiver Class
parameter on the Mobile Parameters Configuration Tile.

RBER Class 0 (Rx Class A, B and E)

These limits are applied to the RBER measurements performed on the Class 0
(unprotected) bits in the TETRA speech frame when a duplex call is in progress and the
mobile under test is performing RBER TT Loopback (if supported). Speech frames that
result in Message Erasure are excluded from the RBER Class 0 measurement. Different
limits can be set for different classes of receiver performance (A, B or E); the Test Set
applies the appropriate limit according to the Receiver Class parameter on the Mobile
Parameters Configuration Tile.

RBER Class 1 (Rx Class A, B and E)

These limits are applied to the RBER measurements performed on the Class 1 (protected)
bits in the TETRA speech frame when a duplex call is in progress and the mobile under
test is performing RBER TT Loopback (if supported). Speech frames that result in
Message Erasure are excluded from the RBER Class 1 measurement. Different limits can
be set for different classes of receiver performance (A, B or E); the Test Set applies the
appropriate limit according to the Receiver Class parameter on the Mobile Parameters
Configuration Tile.

MER (Rx Class A, B and E)

These limits are applied to the MER measurements performed on the Class 2 (highly
protected) bits in the TETRA speech frame when a duplex call is in progress and the
mobile under test is performing RBER TT Loopback (if supported). Using RBER TT
Loopback, any errors in the Class 2 bits result in erasure of two complete speech frames,
therefore, Message Erasure Rate can be measured rather than the Bit Error Rate on
these bits. When a message erasure occurs, all data bits for all 3 bit classes for two
speech frames are erased. Different limits can be set for different classes of receiver
performance (A, B or E); the Test Set applies the appropriate limit according to the
Receiver Class parameter on the Mobile Parameters Configuration Tile.
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4.12.2

4.12.3

4.13

TETRA MS T1 Rx Measurements Limits Configuration Tile

The TETRA MS T1 Rx Measurements Limits Configuration Tile is similar to the TETRA MS
Rx Measurements Limits Configuration Tile with the following exceptions:

o The Rx Measurements Limits Configuration Tile sets the error pass limits for
different T1 Signal Types and the relevant receiver class. Columns A, B and E
relate to the limits applicable to the receiver class selected on the Mobile
Parameters Configuration Tile.

. The rows (TCH/2.4,TCH/4.8, TCH/7.2, TCH/S, AACH, SCH/F, SCH/HD and
BSCH) relate to the limits applicable to the T1 Signal Type selected from the T1
Type drop-down menu on the Control Tile.

Rx Measurements Limits - Page 1 of 2
Initiakize
From
Rx Oass A B E
TCHR.4 BER (%) 001220 | 0.01220 | Enabled
TCHA.B BER (%) 0.36600 0.36600 0.36600 Enabled
TCHT.2 BER (%) 427000 456000 4.27000 Enabled
Qass 0 BER (%) 4.27000 4.86000 427000 Enabled
Qass 1 BER (%) 0.23000 0.23000 023000 Enabiled
TCHIS  Oass 2 BER (%) 0.23000 0.23000 023000  Disabled
MER (%) 0.04500 0.04500 0.04500 Enabled
PUEM (%) 0.02600 0.02600 0.02600  Disabled
Hext
Page
| TETRAMS T | TETRA 350-400 +12.5 | INT

Fig. 4-21 TETRA MS T1 Rx Measurements Limits Configuration Tile
TETRA BS T1 Rx Measurements Limits Configuration Tile

The TETRA BS T1 Rx Measurements Limits Configuration Tile is similar to the same Tile
found in TETRA MS T1 with the following exceptions:

o The Rx Measurements Limits Configuration Tile sets the error pass limits for
different T1 Signal Types and the relevant receiver class. Columns A, B and E
relate to the limits applicable to the receiver class selected on the Mobile
Parameters Configuration Tile.

o The rows (TCH/2.4,TCH/4.8, TCH/7.2, TCH/S, AACH, SCH/F, SCH/HD and
BSCH) relate to the limits applicable to the T1 Signal Type selected from the T1
Type drop-down menu on the Control Tile.

SYSTEM ID & ACCESS PARAMETERS CONFIGURATION TILE

The parameters on the System ID & Access Parameters Configuration Tile define the way
the mobile behaves with respect to the RF Level received from the Test Set. Default
values are suitable for most mobiles.
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4.13.1
4.13.1.A

4.13.1.A1

4.13.1.A.2

4.13.1.A.3

4.13.1.A.4

System ID & Access Params

Base Station Identity Parameters

Mobile Country Code (MCC) United Kingdom |
Mobile Network Code (MNC) 1
Base Station Color Code (BCC) 1
Location Area Code (LA) 1

Access Parameters

Min Rx Level For Access | -125 dBm

Max Tx Level 30 dBm w

Access Parameter -45 dBm

[T TETRAMS | TETRA 360-400 +12.5 | Nt

Fig. 4-22 TETRA MS System ID & Access Parameters Configuration Tile
Field Definitions

Base Station Identity Parameters

The correct MCC and MNC must be set to allow the mobile to recognize the downlink
signaling from the Test Set. Contact the manufacturer or TETRA Network Operator
supplying the mobile to obtain this information.

Mobile Country Code (MCC)

Sets the MCC sent to the mobile in the Broadcast Synchronization Information. The MCC
Text drop-down menu selects an MCC by name if the MCC is known. Range is 0 to 999
(decimal). To test a mobile using TETRA Test Mode (TT), set the MCC to 001, otherwise
set the MCC to the code appropriate for the mobile under test.

Mobile Network Code (MNC)

Sets the MNC sent to the mobile in the Broadcast Synchronization Information. Range is
0 to 16383 (decimal). To test a mobile using TETRA Test Mode (TT), set the MNC to
00001, otherwise set the MNC to the code appropriate for the mobile under test.

Base Color Code (BCC)

Sets the BCC sent to the mobile in the Broadcast Synchronization Information. Range is 0
to 63 (decimal).

NOTE Setting the BCC to 0 causes the scrambling sequence for all logical
| ‘ channel types to be generated with an all zeros scrambling seed for
the BSCH, regardless of the values of MCC and MNC. Some TETRA
terminals do not support BCC value 0.

Location Area (LA)

Sets the LA sent to the mobile in the System Information. Range is 1 to 16383 (decimal).
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4.13.1.B

4.13.1.B.1

4.13.1.B.2

4.13.1.B.3

4.13.2

Access Parameters

The parameters on the System ID & Access Parameters Configuration Tile define the way
the mobile behaves with respect to the RF Level received from the Test Set. Default
values are suitable for most mobiles.

Min Rx Level For Access

Defines the minimum RF Generator Level the mobile accepts before it attempts to
register with the Test Set. The Minimum Rx Level value should be set to a value lower
than the RF Generator Level to ensure registration (e.g. -125 dBm). Valid range is -125 to
-50 dBm, in 5 dB steps. Default setting is -125 dBm.

The RF Generator Level also affects the behavior of the mobile when performing cell re-
selection.

For additional information, refer to section titled Neighbor Cell Broadcast, Cell Selection,
Cell Re-Selection and Call Restoration in Chapter 5, TETRA MS System.

Max Tx Level

Defines the maximum power level the mobile is permitted to transmit when using
Openloop Power Control (link control). Default setting is 30 dBm.

Access Parameter

The Access Parameter is used by the mobile, along with the measurement of the mobile’s
received RF Level (the Test Set’s RF Generator Level), to determine the power level
transmitted when using Openloop Power Control (link control). The default value is -45
dBm, which should achieve +30 dBm transmission by a mobile when RF Generator Level
is set to -75 dBm. The Access Parameter is also used by the Test Set to adjust its input
attenuation to suit the estimated mobile power level.

TETRA MS T1 System ID & Access Parameters Config Tile

Configuring System ID and Access Parameters for TETRA MS T1 is similar to configuring

those for TETRA MS, with the following noted exceptions:

. Base Station Identity Parameters, i.e. MCC, MNC and BCC may or may not
require specific test values for System ID & Access Parameters. Refer to the
mobile manufacturer for information on using T1 Test Mode and T1 Loopback.

. TETRA MS T1 does not contain a Location Area (LA) Parameter.
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4.13.3

4.13.4

4.13.4.A

4.13.4.A1

4.13.4.A.2

4.13.4.A.3

4.13.4.A.4

4.13.4.A.5

TETRA BS System ID Configuration Tile

Configuring System ID Parameters for TETRA BS is similar to configuring those for
TETRA MS, with the following noted exceptions:

o TETRA BS is limited to Base Station Identity Parameters.

J The Identity Details of the Base Station (MCC, MNC, and BCC) are normally
transmitted within the base station signal. Station ID parameters obtained from
the base station signal are shown on the Operations/Status Tile.

o Identity Details are obtained automatically from the Base station under test by
selecting the Update - Automatic feature on the TETRA BS System ID
Configuration Tile. These values are selected manually when Update - Manual is
selected.

o Measurements performed on the base station transmitter are unaffected by the
settings on the TETRA BS System ID Configuration Tile. The base station identity
only needs set correctly for the purpose of decoding System Information in the
base station signal, or for decoding the content of the demodulated data captured
and displayed when Data Display Mode is selected.

TETRA BS T1 System ID and Sync Configuration Tile

Configuring System ID Parameters for TETRA BS T1 is similar to configuring those for
TETRA BS, with the exception that TETRA BS T1 includes Base Station Identity
Parameters and Base Station Sync Parameters.

Field Definitions

Base Station Sync

The Test Set must be synchronized with the frame structure of the base station signal to
test a base station using TETRA BS T1. Base Station Sync settings control parameters
associated with the synchronization function.

Mode
Auto

When Auto mode is selected, synchronization is achieved by locking the Test Set to the
base station signal.

Pulse

When Pulse mode is selected, synchronization is achieved by a physical connection to
the Test Set’s Sync I/O connector on the rear panel.

Auto Sync Path Offset

The Auto Sync Path Offset controls the timing offset between the downlink frame
structure and the Test Set’s T1 Uplink Signal. Positive values advance the timing of the
Test Set signal, causing it to be generated earlier; negative values delay the timing of the
Test Set signal relative to the Base station downlink frame structure.

Sync Pulse Offset

The Sync Pulse Offset controls the timing offset between the sync pulse from the base
station pulse and the Test Set’s T1 Uplink Signal. Range is 0 to 1.02 seconds in 1 second
increments.

Sync Pulse Edge

The Sync Pulse Edge parameter selects whether timing is referenced to the rising or
falling edge of the base station’s synchronization pulse.
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4.14

4.14 .1
4.14.1.A

4.14.1.B

TX MEASUREMENTS LIMITS CONFIGURATION TILE

The Tx Measurements Tile defines Pass/Fail limits that are applied to measurements on
the Tx Measurements, Modulation Accuracy and Power Profile Tiles. The limits shown on
the Tx Measurement bar graphs are also obtained from the Tx Measurements Limits
settings.

The limits applicable to the Normal Burst Type are set independently from those
applicable to the Control Burst Type. The Tile for each burst type is opened by selecting
Normal or Control in the Burst drop-down menu. The Toggle Buttons Enable/Disable
parameters (or groups of parameters).

Tx Measurements Limits
Initiaize
Burst{Horml] v] From
Low dBc Leading / Trailing -70.0 [dBc
Power Profile  Low dBm Leading f Trailing -36.0 dBm
Full / Ramp  High dBc Leating 6.0 dBc —_—
High dBc Trailing 3.0 [dBe
Highest Power Level - Upper 2.0 dB
Highest Power Level - Lower -2.0 [dB
Burst Pow L
® Other Power Level Steps - Upper | 2.5 0B e abled
Other Power Level Steps - Lower -2.5 [dB
Veclor Peak 30.0 [% Enabled
Modulation  Vector RMS 100 % Enabled
Accuracy  pocidual Carrier 50 % Enabled
Freq Ermor 10.0 | Hz Enabled
Buirst Timing 0.25 | Symbols lim
[T TETRAMS | TETRA 380-400 +12.5 | Nt

Fig. 4-23 TETRA MS Tx Measurement Limits Configuration Tile
Field/Soft Key Definitions
Burst Type

A separate set of limits is set for each Burst Type. These limits are applied to the
measurements made from the active Measurements Tiles, in conjunction with the Burst
Type selection drop-down menu on any active Measurement Tiles. The Burst Type for
which the limits are being set is selected from the Burst drop-down menu. Default setting
is TS1+2.

The limits set for TS1+2 bursts are applied to bursts of either type if TS1+TS2 is selected
on a measurement screen. These values can be different from either the TS1 or the TS2
limits. The Test Set measures bursts of the selected type(s) and disregards other burst

types.
Initialize From Soft Key

Press the Initialize From Soft Key, followed by either the Normal or Extreme Soft Key to
initialize the limits to the Default values. This action resets ALL of the limits to the default
values for the selected Burst type.

Two sets of default Pass/Fail limits are available for initializing the settings. These
default limits are based on the ETSI specification for testing equipment to be used under
normal environmental temperature and humidity conditions, and less stringent limits for
use under extreme conditions.
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4.14.1.C

4.14.1.D

4.14.1.D.1

4.14.1.D.2

Burst Timing

Specifies the limit for the Burst Timing measurement on the Tx Measurements Test Tile.
The parameter specifies a symmetrical limit that is applied to positive and negative timing
errors (e.g. a value of 0.25 symbol sets the upper limit to +0.25 symbol and the lower
limit to -0.25 symbol. The limit is applied with respect to the expected timing on the
uplink, which is determined by the timing of the downlink signal generated by the Test
Set.

Power Profile Leading / Trailing Indicators

Fig. 4-24 shows the limit points indicated on the Power Profile Full Tile.
=14 Profile Full

M1 [ o - High dBc || BurstHormal w{
dge  Merz| 2z Leading |
10,0 I v
EXON Accunulate
| B
-10,0 [ B , Burst Power OFF
avy i
mas A
min A

units [aBm

Onver 20 Bursts

700 1 | REPEAT

Top Ref | 10.0 jBc|

I.
-90.0 I — dB/div 20 W
Symbol = 5% |
| TETRAMS | TETRA 380-400 +12.5 |vne INT

Fig. 4-24 TETRA MS Power Profile Full Tile - Limit Points Shown
Low dBc Leading/Trailing

This indicator specifies the upper limit of the Power Profile mask for the periods before
ramp-up and after ramp-down (before t1 and after t3 in the ETSI specification) when the
mobile transmitter must be inactive (Lmin in the ETSI specification). This limit is a
relative level specified in dBc, where 0 dBc is defined as the actual power measured in
the useful part of the burst (t2 in the ETSI specification). The Test Set only applies this
limit if the limit is higher in absolute level terms than the alternative limit parameter Low
dBm Leading/Trailing. To apply a dBc limit only, set the Low dBm limit to -99.9 dBm.

Low dBm Leading/Trailing

This indicator specifies the same upper limit as the Low dBc Leading/Trailing parameter
as an absolute level specified in dBm. The Test Set applies this limit if the limit is higher
in absolute level terms than the alternative limit parameter Low dBc Leading/Trailing.

These two parameters allow the Test Set to conform to the ETSI specification for the
power profile when they are initialized from the Normal or Extreme limits. Using the ETSI
specified parameters, Low dBc Leading/Trailing is set to -70.0 dBc and Low dBm
Leading/Trailing is set to -36.0 dBm.

When the mobile power level measured by the Test Set is +34.0 dBm or higher, -70.0 dBc
equates to -36.0 dBm or higher and the dBc limit is applied.

When the mobile power level measured by the Test Set is less than +34.0 dBm, -70.0 dBc
equates to less than -36.0 dBm and the dBm limit is applied. To apply a dBm limit only,
set the Low dBc limit to -99.9 dBc.
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4.14.1.D.3

4.14.1.D .4

4.14.2

4.14.2.A

4.14.2.B

4.14.2.C

High dBc Leading

This indicator specifies the upper limit of the power profile mask for the ramp-up period
(t1 in the ETSI specification). This limit is a relative level specified in dBc, where 0 dBc is
defined as the actual power measured in the useful part of the burst (t2).

High dBc Trailing

This indicator specifies the upper limit of the power profile mask for the ramp-down
period (t3 in the ETSI specification). This limit is a relative level specified in dBc, where
0 dBc is defined as the actual power measured in the useful part of the burst (12).

Tx Measurements Upper and Lower Limits
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Fig. 4-25 TETRA MS Tx Measurements Tile - Limit Points Shown
Highest Power Level - Upper

Specifies the upper limit for the burst power measurement. This limit is a relative level
specified in dBc, where 0 dBc is defined as the nominal power level. This parameter is
applicable to the mobile’s highest power level as defined by the Power Class parameter
on the Mobile Parameters Configuration Tile. The Test Set applies this upper limit when it
is expecting the mobile to be transmitting at its highest power level, otherwise it applies
the Other Power Level Steps - Upper limit.

Highest Power Level - Lower

Specifies the lower limit for the burst power measurement, and it is applied when the
Highest Power Level - Upper limit is applied. Separate upper and lower limits allow user
to define asymmetric limits with respect to the nominal power, e.g. +3.0 dB and -4.0 dB.

Other Power Level Steps - Upper

Specifies the upper limit for the burst power measurement. This limit is a relative level
specified in dBc, where 0 dBc is defined as the nominal power level. This parameter is
applicable to all power level steps except for the mobile’s highest power level as defined
by the Power Class on the Mobile Parameters Configuration Tile drop-down menu.
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4.14.2.D

4.14.3

4.14.3.A

4.14.3.B

The Test Set applies this upper limit when it is expecting the mobile to be transmitting at
a power level step below its highest power level, otherwise it applies the Highest Power
Level - Upper limit. This limit is applied to the power level that the Test Set is expecting
the mobile to be using, which cannot always be predicted correctly. Therefore, the Test

Set may indicate that the Burst Power measurement is outside the limits for a particular
power level step because the mobile is using a higher or lower power level step than the
one that the Test Set is expecting.

Other Power Level Steps - Lower

Specifies the lower limit for the burst power measurement. This lower limit is applied
when the Other Power Level Steps - Upper limit is applied. Separate upper and lower
limits allow user to define asymmetric limits with respect to the nominal power.

Modulation Accuracy Limits

1] Rotated Vector
Burst/Normal w]
| Accumutate
on
OFF
REPEAT
single
I TETRA M3 | TETHA 380-400 +12.5 |¥HC INT

Fig. 4-26 TETRA MS Rotated Vector Tile - Peak Limit Shown
Vector Peak

Specifies the upper limit for the Peak Vector Error measurement. This limit applies not
only to the numerical display on the Tx Measurements Tile, but also to all of the
Modulation Accuracy graphical display Tiles (except for the Phase Trajectory Tile).

Vector Peak sets the size of the limit circles around the symbol points on the
Constellation and Rotated Vector Tiles and sets the position of the limit lines on the
graphs of the Vector Error, Magnitude Error and Phase Error Tiles. On the Rotated Vector
Tile, the display is automatically scaled to fit the specified limit. The example above
shows the Rotated Vector Tile with the Vector Peak limit circle.

Vector RMS

Specifies the upper limit for the RMS Vector Error measurement. This limit applies only to
the numerical display of RMS Vector Error on the Tx Measurements Tile (which is
repeated on the maximized Modulation Accuracy Tiles). This limit does not affect the
appearance of graphical displays.
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4.14.3.C

4.14.3.D

4.14.4

Residual Carrier

Specifies the upper limit for the Residual Carrier Vector Error measurement. It is
applicable to the numerical display of Residual Carrier on the Tx Measurements Tile and
the maximized Modulation Accuracy Tiles. This limit does not affect the appearance of
the graphical displays.

Freq Error

Specifies the limit for the Frequency Error measurement. It is applicable to the numerical
display of Frequency Error on the Tx Measurements Tile and the maximized Modulation
Accuracy Tiles. This limit does not affect the appearance of the graphical displays.

Freq Error specifies a symmetrical limit that is applied to positive and negative frequency
errors, e.g. a value of 100 Hz sets the upper limit to +100 Hz and the lower limit to -100
Hz. The limit is applied with respect to the RF Analyzer frequency.

TETRA BS and BS T1

TETRA BS and BS T1 Tx Measurement Limits are similar to the TETRA MS with the
following exceptions:

o The Burst Power measurement has separate upper and lower limits, so that
asymmetric limits can be set, e.g. +3 dB /- 4 dB with respect to the nominal power
level.

o The modulation accuracy measurements have upper limits only.

. The upper and lower limits for the burst power measurement are applied with

respect to the Base Station Power Class value set on the BS Parameters
Configuration Tile.




5.1

Chapter 56 - TETRA MS System

INTRODUCTION

The 3900 TETRA MS System provides features for testing TETRA Mobiles in normal
operating mode. Mobiles with T1 Test capability can be tested using the TETRA MS T1
System.

The TETRA MS System provides the following test capabilities:

Base station simulation (MCCH, TCH/S, FACCH).

Registration, group attachment and de-registration protocol.

Call set-up, call maintenance and call clear-down protocol.

Short Data Service (SDS) Message protocol.

TETRA Test Mode (TT) registration and RF Loopback protocol.

Transmitter measurements.

Receiver measurements (BER, MER, RBER) on TCH/S using TT RF Loopback.
Graphical displays of power profile and modulation.

Capture and time stamping of mobile and Test Set protocol operations (1000
lines).

Capture, demodulation and channel decoding of mobile transmissions (1000
bursts).

This chapter describes TETRA MS TEST Tiles. Refer to Chapter 4, Common TETRA
Configuration Tiles for use of TETRA MS Configuration Tiles.
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5.2

TETRA MS TILE LAYOUT

Fig. 5-1 shows TETRA MS System in Manual - Tiled display mode, with the Tiles
minimized.

[=l AF Settings
Control Chiannel | 3600 = Gen| 390.012500 MHz| Ana  360.012500 MHz | _ RF Gen
Traffic Channel | 3700 Siot | Section A | Ana | 362512500 MHz|  on
RF Gen Level | -75.0 dBm | ection ]
Mobite Power [ Open Loop | | uuom AGC Off
D ¥/Tx Measurements  Burst Hormal w/ _|Pruﬂe Ramps RF Offsels
Power mtTirhq k)
Profile [0 -100 Pre-Amp
B 247 agm JOMEYE -0.07 Sym |
Vector Pea Section B s Section C Soft
maxjlEL - Key
] 70,0 Area
Freq Error Residual Carrier
200
w’cm& mm mmm m& RF Out
D|Operations { Status TR
Rx Tx| In Call (TalkE . nobile answered gen
Called 1D ~—/-—--/0000000) Section D
Call Type: MObHE TErTINALE: — e v srospmers s s o smonsng [ Ao
TR
ant
TETRAMS | TETRA 360-400 +12.5 [wNC INT

Fig. 5-1 TETRA MS System Display - Tiles Minimized View
Each section of the screen is used to display specific Tiles:
. The RF Settings Tile is only available in Section A.

o Sections B and C can be configured to display Measurement Tiles, Protocol Tiles,
the Oscilloscope, Channel Analyzer and Audio Tile. Tiles can be displayed
simultaneously in Sections B and C.

o Section D always shows the Operations/Status Tile.
J The Information Bar at the bottom of the Tile displays the operating System title
and other information operational information.

The soft keys displayed on the right side of the display are relevant to the Tile currently
active. In Fig. 5-1, focus is on the Tile in Section A, the RF Settings Tile. The
Information bar at the bottom of the Tile shows the current operating System title (TETRA
MS) selected and the Channel Plan set to TETRA 380-400 +12.
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5.3

5.3.1
5.3.1.A

5.3.1.B

5.3.1.C

5.3.1.D

5.3.1.E

5.3.1.F

AUDIO TILE

The TETRA System Audio Tile is a combination of the functionality found on the Analog

Duplex AF Generators and AF Analyzers Tiles. Audio Tile functionality allows a user to

measure and evaluate audio signals while operating within TETRA Systems. Functionality
is identical to the fields found in the Analog Duplex System.

Frequency Amplitude  Waveform
I OAF1 1.0000 | kHz | | 1000 mV | |Sine -
 AFZ 300.0 | Hz 100.0 mV | |Sine -l
- AF3 3.4000 | kHz 1000 mV  |Sine -
Lowdspeaker | Off -
Pudio | 0.0Hz Filter None -l
Level| omv Units [V | il
Distn [ 100.0% Source [fudio 1 w]
Impedance Hi £ -l
TETRAMS | TETRA 380-400 +12.5 [ INT

Fig. 5-2 TETRA MS Audio Tile - Maximized View
AF Generator Field Definitions

Frequency

Sets the frequency for each AF Generator. Frequency can be specified in kHz or Hz as
defined by user.

Amplitude

Defines the amplitude for each AF Generator. Deviation can be specified in V or mV as
defined by user.

Waveform

Defines the Waveform for each AF Generator. Select from Sine or Square. The selected
value (Sine or Square) is displayed on the minimized Tile beside the Amplitude field.

Radio Buttons

The buttons to the left of each AF Generator frequency settings field turn each generator
ON or OFF.

Output Level Warning

A warning indicator is displayed if the sum of the active AF Generator levels is set to
exceed 5 V.

Loudspeaker

Selects the signal sent to the internal loud speaker. This menu is accessible when the
Audio Tile is maximized.




TETRA MS System

5.3.2
5.3.2.A

5.3.2.B

5.3.2.C

5.3.2.D

5.3.2.E

5.3.2.F

5.3.2.G

5.3.2.H

AF Analyzer Field/Soft Key Definitions
Audio Freq

Displays the averaged frequency of the Audio input signal.

Level

Displays the averaged level of the Audio input signal. When V is selected from the Units
drop-down menu, a scale indicator is displayed next to the Level reading.

Distn/SINAD

Displays the measured noise level on the Audio input signal, using the modulation signal
applied to the Test Set RF Output Connector as the reference. The desired noise
measurement (Distortion or SINAD) is selected from the Noise Meters Soft Key sub-
menu.

Filter

Selects a measurement filter to include in the measurement path.

Units

Selects the unit of measure as V, dBm or dBr for the Level reading. Available value is
limited by selected audio input Source. For example, the Balanced audio input source can
be set to either dBm or dBr: V is not available as an option. When V is selected, a scaling
value indicator (mV) is displayed beside the Level reading in the Level field.

Source

Selects Audio 1 and 2 IN Connectors, Balanced or MIC/ACC Connector as Audio Input.
Balanced (Audio 1 and Audio 2 inputs) can be used with a center pin to center pin, two
banana plug to BNC adapters.

Impedance

External source can be set to un-terminated high impedance (Hi Z), or include a 600 ohm
termination (600 Ohms).

Noise Meters Soft Key

Opens a soft key sub-menu that allows measurement option to be selected to be
displayed on the Audio Tile for Modulation Distortion and AF Distortion measurement.

Refer to the 3900 Series Operation Manual for additional information on configuring
Noise Meters Soft Key.
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5.4

BURST TILE

The Burst Tile provides a graphic representation of the TETRA signal in the active
timeslot. When a TETRA signal is received, a color-coded, horizontal band is generated
from right to left on the Burst Tile. The Burst Tile can be selected from the drop-down
menu on the Measurements Tiles or on the RF Settings Tile .

The Burst Tile is intended to provide an indication of the activity
‘ present in the TETRA signal. Use Data Display Mode for a detailed
view of signal content.

| NOTE

[T 7ETRAMS | TEIRA3E0-400 125 | INT

Fig. 5-3 TETRA MS Burst Tile - RF Settings Tile location

The Burst Tile uses color-coding to represent various burst types present in TETRA
systems. The color-coding allows for quick identification of the information received
across the signal.

TETRA MS uses the following color-coding to identify burst types:

Represents a TS1 burst.
Represents a TS2 burst.

Represents a TSEXT burst. Appears as a complete bar when present.

Represents protocol decode failure. Occupies the bottom third of bar when
present.
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Fig. 5-4 shows an example of a TETRA signal that contains the following characteristics:
. TS1 bursts shown in dark blue

o TS2 bursts shown in green
. TSEXT bursts shown in yellow
O ¥|RF Settings
Control Channel | 3600 = Gen|  390.012500 MHz| Ana | 360.012500 MHz
Traffic Channel | 3700 Slot (3 w]| = Gen| 392512500 MHz| Ana | 362512500 MHz Geardown
RF Gen Level | -75.0 [dBm| [“Hod on
Mobila Power Open Loop [ soodBm AGC On

0| ¥|Tx Measurements  Burst Nonmal !| O/ ¥|Burst

Power Burst Timing
Profile | -— Late

avg| 24.7 dBm wic| -D.05 Sym ' o Loopback
Vector Peak Vector RMS L T2
max| 20.7 % max| 4.4% cmT TALKBACK

Rx Tx In Call (TalkBack) _ Call 10 mobile accepted
Called ID: —i-——-/12345769
Call Type: Mobile Terminated - individual Duplex Direct Priority 0

|7 TETRAMS | TETRA380-400 125 | Nt

Fig. 5-4 TETRA MS Burst Tile - Measurement Tile location
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5.5
5.5.1

5.5.2
5.5.2.A

5.5.2.B

5.5.2.C

MODULATION ACCURACY TILES

Constellation Tile

The Constellation Tile shows the spread of symbol points for a burst and gives a visual
representation of whether the deviations are phase or magnitude related. Limit circles
may be displayed as shown in this example. The constellation point circle is pushed into
an oval when an I/Q imbalance is present. The measurement results displayed when the
Tile is maximized are the same as the results displayed on the Tx Measurements Tile.

[  Constellation
on
OFF
REPEAT
Single
[ TETRAMS | TETRA 360-400 +12.5 e T

Fig. 5-5 TETRA MS Constellation Tile - Maximized View
Soft Key Definitions
Accumulate Soft Key

The Accumulate Soft Key allows user to layer accumulated traces of successive
measurements on the display to show a trend, or overwritten with each new trace.

Setting the Accumulate Soft Key to ON starts the accumulation of traces.
Setting the Accumulate Soft Key to OFF clears any accumulated traces and causes each
trace to overwrite the previous trace.

Repeat Soft Key

Pressing the Repeat Soft Key at any time starts a group of measurements for all of the
tests. When the number of measurements defined in the Number of Bursts box have been
made, the first measurement is dropped from the average or worst case result, and the
newest measurement included as a rolling result. The tests restart when the Repeat Soft
Key is pressed.

Single Soft Key

Pressing the Single Soft Key at any time starts a group of measurements for all of the
tests. After the measurement is made to the last sample of each test, no further
measurements are made to that test until either the Single Soft Key or Repeat Soft Key is
pressed.
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5.5.3

5.5.4
5.5.4.A

5.5.4.B

5.5.4.C

Magnitude Error Tile

Magnitude Error is the amount by which the signal differs from the magnitude of the ideal
signal. It is expressed as a positive or negative percentage of the magnitude of the ideal
signal. The Magnitude Error Tile displays the magnitude error for each symbol for a whole
burst without considering any phase error that may be present. Increasing magnitude
error with time may indicate power supply problems. Errors at start or end of burst may
indicate ramp-up or ramp-down problems. The measurement results displayed when the
Tile is maximized are the same as the results displayed on the Tx Measurements Tile.

[ K Magnitude Err
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Fig. 5-6 TETRA MS Magnitude Error Tile - Maximized View
Soft Key Definitions
Accumulate Soft Key

The Accumulate Soft Key allows user to layer accumulated traces of successive
measurements on the display to show a trend, or overwritten with each new trace.

Setting the Accumulate Soft Key to ON starts the accumulation of traces.
Setting the Accumulate Soft Key to OFF clears any accumulated traces and causes each
trace to overwrite the previous trace.

Repeat Soft Key

Pressing the Repeat Soft Key at any time starts a group of measurements for all of the
tests. When the number of measurements defined in the Number of Bursts box have been
made, the first measurement is dropped from the average or worst case result, and the
newest measurement included as a rolling result. The tests restart when the Repeat Soft
Key is pressed.

Single Soft Key

Pressing the Single Soft Key at any time starts a group of measurements for all of the
tests. After the measurement is made to the last sample of each test, no further
measurements are made to that test until either the Single Soft Key or Repeat Soft Key is
pressed.
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5.5.5

5.5.6
5.5.6.A

5.5.6.B

5.5.6.C

Phase Error Tile

Phase Error is the amount by which the signal leads or lags from the ideal signal. The
reading is expressed as a positive (anti-clockwise movement) or negative (clockwise
movement) angle. The Phase Error Tile displays the phase error for each symbol for an
entire burst without considering any magnitude error that may be present. Large
variations at the start of the burst may indicate oscillator settling problems. Variations
during the burst may be due to oscillator control issues. The measurement results
displayed when the Tile is maximized are the same as the results displayed on the Tx
Measurements Tile.

Il Phase Error
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Fig. 5-7 TETRA MS Phase Error Tile - Maximized View
Soft Key Definitions
Accumulate Soft Key

The Accumulate Soft Key allows user to layer accumulated traces of successive
measurements on the display to show a trend, or overwritten with each new trace.

Setting the Accumulate Soft Key to ON starts the accumulation of traces.
Setting the Accumulate Soft Key to OFF clears any accumulated traces and causes each
trace to overwrite the previous trace.

Repeat Soft Key

Pressing the Repeat Soft Key at any time starts a group of measurements for all of the
tests. When the number of measurements defined in the Number of Bursts box have been
made, the first measurement is dropped from the average or worst case result, and the
newest measurement included as a rolling result. The tests restart when the Repeat Soft
Key is pressed.

Single Soft Key

Pressing the Single Soft Key at any time starts a group of measurements for all of the
tests. After the measurement is made to the last sample of each test, no further
measurements are made to that test until either the Single Soft Key or Repeat Soft Key is
pressed.
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5.5.7

5.5.8
5.5.8.A

5.5.8.B

5.5.8.C

Rotated Vector Tile

The Rotated Vector Tile is based on the Constellation Tile. The eight segments present
on the Constellation Tile are rotated so that the ideal vectors overlay each other,
displaying a larger representation. Once again a limit circle may be displayed, in this
case set to 30%. As in the Constellation diagram in the example above, phase and
magnitude can be observed. The spread of values along the unit circle line indicates
Phase problems. The spread of values horizontally indicates Magnitude problems. The
measurement results displayed when the Tile is maximized are the same as the results
displayed on the Tx Measurements Tile.

1] Rotated Vector
Burst/Normal w]
| Accumutate
on
OFF
REPEAT
single
I TETRA M3 | TETHA 380-400 +12.5 |¥HC INT

Fig. 5-8 TETRA MS Rotated Vector Tile - Maximized View
Soft Key Definitions
Accumulate Soft Key

The Accumulate Soft Key allows user to layer accumulated traces of successive
measurements on the display to show a trend, or overwritten with each new trace.

Setting the Accumulate Soft Key to ON starts the accumulation of traces.
Setting the Accumulate Soft Key to OFF clears any accumulated traces and causes each
trace to overwrite the previous trace.

Repeat Soft Key

Pressing the Repeat Soft Key at any time starts a group of measurements for all of the
tests. When the number of measurements defined in the Number of Bursts box have been
made, the first measurement is dropped from the average or worst case result, and the
newest measurement included as a rolling result. The tests restart when the Repeat Soft
Key is pressed.

Single Soft Key

Pressing the Single Soft Key at any time starts a group of measurements for all of the
tests. After the measurement is made to the last sample of each test, no further
measurements are made to that test until either the Single Soft Key or Repeat Soft Key is
pressed.

5-10
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5.5.9

5.5.10
5.5.10.A

5.5.10.B

5.5.10.C

Trajectory Tile

The Trajectory Tile displays the actual carrier transitions (phase and amplitude) during
the burst. It shows the power deviations and the targeting onto the symbol points.
Compression of the carrier, indicated by squashed outer loops, incorrect filtering,
indicated by signal spread at the constellation points and non-linearities can be
evaluated with this Tile. The measurement results displayed when the Tile is maximized
are the same as the results displayed on the Tx Measurements Tile.

Ed R Trajectory =1
Burst|Normal w]
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Poak. g JFETFES
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over | 20 Bursts | OFF
Vector avQ
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znnumu

Repeat
m%
over [ bursts | snge

TETRA 380-400 +12.5 |VHC INT

[ TETRAMS |

Fig. 5-9 TETRA MS Trajectory Tile - Maximized View
Soft Key Definitions
Accumulate Soft Key

The Accumulate Soft Key allows user to layer accumulated traces of successive
measurements on the display to show a trend, or overwritten with each new trace.

Setting the Accumulate Soft Key to ON starts the accumulation of traces.
Setting the Accumulate Soft Key to OFF clears any accumulated traces and causes each
trace to overwrite the previous trace.

Repeat Soft Key

Pressing the Repeat Soft Key at any time starts a group of measurements for all of the
tests. When the number of measurements defined in the Number of Bursts box have been
made, the first measurement is dropped from the average or worst case result, and the
newest measurement included as a rolling result. The tests restart when the Repeat Soft
Key is pressed.

Single Soft Key

Pressing the Single Soft Key at any time starts a group of measurements for all of the
tests. After the measurement is made to the last sample of each test, no further
measurements are made to that test until either the Single Soft Key or Repeat Soft Key is
pressed.

5-11
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5.5.11

5.5.12
5.5.12.A

5.5.12.B

5.5.12.C

Vector Error Tile

The Test Set displays the vector error for each symbol point for an entire burst. All of the
vector errors across a burst are analyzed to produce the RMS and Peak Vector Error
readings for the burst. The measurement results displayed when the Tile is maximized
are the same as the results displayed on the Tx Measurements Tile.

Il Vector Error

Mo1| 0] 1834%  Markers  Uncoupled |
% M2 7 za%  weeooa [ | wmwE et
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Fig. 5-10 TETRA MS Vector Error Tile - Maximized View
Soft Key Definitions
Accumulate Soft Key

The Accumulate Soft Key allows user to layer accumulated traces of successive
measurements on the display to show a trend, or overwritten with each new trace.

Setting the Accumulate Soft Key to ON starts the accumulation of traces.
Setting the Accumulate Soft Key to OFF clears any accumulated traces and causes each
trace to overwrite the previous trace.

Repeat Soft Key

Pressing the Repeat Soft Key at any time starts a group of measurements for all of the
tests. When the number of measurements defined in the Number of Bursts box have been
made, the first measurement is dropped from the average or worst case result, and the
newest measurement included as a rolling result. The tests restart when the Repeat Soft
Key is pressed.

Single Soft Key

Pressing the Single Soft Key at any time starts a group of measurements for all of the
tests. After the measurement is made to the last sample of each test, no further
measurements are made to that test until either the Single Soft Key or Repeat Soft Key is
pressed.

5-12
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5.6

OPERATIONS/STATUS TILE

The Operation/Status Tile accesses call placement and message functions. The Tile is
Protocol State dependent, with the soft keys provided to make calls, select call types and
other functions. The Tile shows the state of the Test Set in relation to a mobile under
test. Tile data shows:

Identity of the mobile, group or groups to which it is attached and similar
information.

The State of any calls in progress and any special test states in use are
displayed.
Calls to the mobile under test are initiated from this Tile.

SDS Text Messages to the mobile under test are set up from the Operations/
Status Tile.

Displays Text Messages that are received from the mobile under test.

DOIRF Settings
Control Channel | 3600  =Gen| 390012500 MHz Ana | 360.012500 MHz|
Traffic Channel | 3700 Slot |3 w] = Gen| 392512500 MHz Ana | 362512500 MHz|  ponile
RF Gen Level | -75.0 dBm | Mod on S
Mobile Power _Expected | 300dBm /W w AGC Off P
O] ¥|History 0| ¥|Mobile Classmark Test Mode
Advanced Link: Ho [& Duplex [No  CLCH Needed [Yes Conflem
Catar S Conmel: e Multisiot [lo  Concurrent CM [Ho.
Authentication: Yes Caier [No  Advanced Link [0 Other
SCK fir UF Encryplion: Mo Protocol
Ve D fir Standard: ED Voice fYes  Minimum Mode [Ho  Actions
Securily Standard: MR EEE‘W‘W WWWW
Detaching Al Groups
Group Altached: Crcuit Data [No  Authentication [Yes
00000101 Usage: 5 - Selected
Mobile S51: 12345769 Packet Data [No  SCK Air Encrypt [Ho
tered (ITS1 Attach
g -t ) | Fastswiching[Wo© VD A sta DT
¥ | DCK Air Encrypt [Ho Security Std WA
Operations [ Status
Rx Tx | MCCH _ Registered (ITS| Attach)
ITSI: —f—---112345769 Group: 00000101 Selected
13 HEEE A B Power (ass: - Rx (ass: - Send
Message
[ TETRAMS | TETRA 380-400 +12.5 |wnc INT

Fig. 5-11 TETRA MS Operations/Status Tile - Normal Registration

BIRF Sewings
Control Channel | 3600 = Gen|  390.012500 MHz Ana | 380.012500 MHz|
Traffic Channel | 3700 Slot[3 | = Gen| 392512500 MHz| Ana | 382512500 MHzZ|  pobile
RF Gen Level | -75.0 dBm | Mod On —_
Mobile Pawer Expected | I004Bm ! W w] [“aGcon P
OJ ¥ITxMeasurements Burst Normal || O/ ¥|Rx Measurements Test Mode
- Confirm
Power Burst Timing a0 LSBT
Other
avg]  --- wie|  --- Protocol
Actions
Vector Peak Vector RM3
ml = ml — Loopback Not On
Freq Error |Residual Carrier
wic| - max| -

| Operations f Status

Rx Tx MCCH Registered (Test Mode)
| ITSI: —f--i1 234567 Group:
TEI: 000034/10/013072/0 Power Olass: - Rx Cass: Al gang
Message
| TETRAMS | TETRA 380-400 +12.5 ) INT

Fig. 5-12 TETRA MS Operations/Status Tile - TT Test Mode Registration
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5.6.1
5.6.1.A

5.6.1.B

5.6.1.C

Field/Soft Key Definitions

Mode, Events and Messages

The Operations/Status Tile shows the current TETRA Test Mode of the Test Set and the
current action. SDS Messages and information about them are shown on the bottom line
of the Tile.

Cl3urren Mode box _ - Current Events box
| Operations / Status
Rx Tx MCCH Registered (Tést Mode)
' ITSI; —f—-01234567 Group:
TEI: 000034/10/013072/0 Power Class: - Rx Gass: A
TETRA MS TETRA m:n\-ﬁ\| INT
T~

Miscellaneous message area

Fig. 5-13 TETRA MS Operations/Status Tile - Information Areas
Call Mobile Soft Key

Opens a soft key sub-menu that allows user to initiate a call to the mobile.

TETRA Test Mode Confirm Soft Key

Sends a TETRA Test Mode Confirm command to the mobile under test. This function
should be used in conjunction with a mobile that supports TETRA Test Mode (TT).

Mobiles may differ in their implementation of TT Mode, but typically the following
operations need to be performed:

STEP PROCEDURE

1. Select the System ID & Access Parameters Configuration Tile and set MCC to 1
and MNC to 1 (test values).

2. Configure the mobile to enable TETRA Test Mode. (Refer to the manufacturer for
details.)

3. Wait for the mobile to register to the Test Set (ITSI| Attach). The mobile may
refrain from attaching groups in this mode.

4. Press the TETRA Test Mode Confirm Soft Key within 30 s of enabling TETRA Test

Mode on the mobile, but not before the mobile has registered.

The mobile sends the TETRA Test Mode Confirm response, including its TEI (TETRA
Equipment Identity), Power Class and Receiver Class.

The mobile remains in TETRA Test Mode which may be subject to a time limit, e.g. 5
minutes, or it may remain in TETRA Test Mode until the mobile is switched off. If the
mobile does not receive the TETRA Test Mode Confirm command within 30 s of TETRA
Test Mode being enabled, the TT mode is invalid and the mobile reverts to normal mode.

The Test Set indicates Registered (Test Mode) and displays the TEI, Power Class and
Receiver Class values reported by the mobile. The Power Class and Receiver Class
reported values are also updated on the Mobile Parameters Configuration Tile, and may
be used for limit checking in manual or automatic testing.

Receiver BER/MER measurements can now be performed on the mobile by setting up a
duplex call and commanding it into Loopback mode.
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5.6.1.D

5.6.1.D.1

5.6.1.D.2

Other Protocol Actions Soft Key

Opens a soft key sub-menu that access additional protocol functions.
Commanded Registration

Commands the mobile tore-attach its groups and to re-register with its full ITSI (MCC/
MNC/SSI) and Mobile Classmark. It is not normally necessary to perform this operation:
this information is obtained during registration (ITSI attach).

Following a Reset to MCCH operation (see below) the Commanded Registration function
is likely to fail, since the Test Set has no knowledge of the mobile’s SSI| address.
However, if the correct SSI address is entered as a Use Fixed value on the Mobile
Parameters Configuration Tile, the mobile should respond to Commanded Registration
and update the information.

NOTE This command is for re-registration only, and cannot normally be
| ‘ used to force a mobile to register to the Test Set if it has not already
done so.

Reset to MCCH

Forces the Test Set to generate the MCCH if it is not already doing so. Pressing this soft
key resets (deletes) the Test Set’s knowledge of the reported mobile information (ITSI,
groups, Classmark, TEIl, Power Class, Receiver Class), so an attempt to place a call or
send a message from the Test Set to the mobile is likely to fail unless the mobile is
powered off and on to initiate another registration.

Normally the Test Set resets (deletes) its knowledge of the reported mobile information
automatically when the mobile is powered down and de-registers from the Test Set. If the
mobile has not de-registered (for example it has been disconnected from the Test Set
without being powered down first), pressing the Reset to MCCH Soft Key resets the Test
Set mobile information display. Protocol History is also reset if Clear Mode Auto is
selected.
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5.6.1.E

5.6.1.F

Energy Economy Mode Soft Key

DI *|RF Settings
Control Channel | 3600 = Gen| 390.012500 MHz| Ana | 3B0.012500 MHz|
Traffic Channel | 3700 Slot 3 w{ = Gen| 332512500 MHz| Ana | 382512500 MHz | pMobile m
RF Gen Level | -75.0 [dBm | [“hod on
Mobile Power  Expected | 30.00Bm ;1w [Taccon
O] ¥|Tx Measurements Hﬁl{mm:a!l__l__ll’rmnmpg Burst Normal w|  Test Mode EG1 ' EGS
Power | Burst Timing [ty e
Fl'nl'ls' aras sm
Other
avg[  --- whe| --- Protocol EG2 EGE
= Actions
\MTM 'd'ec‘lllrllMS = —_—
max --- (157 ..
| 700 Eoo p EG7
Freq Error Residual Carrier Mode
-0 pasmigisiai A
wic - max -
I | P e
0 H EG4
R Tx | MCCH | MCCH reset complete —
ITSI: Group:
TER: wwmvae frn frmmna fu Power (ass: - Rx (ass: - Send — .
J
| TETRAMS | TETRA360-400 4125 | INT Retum Return

Fig. 5-14 Energy Economy Mode Soft Key Sub-menus

This soft key is only available when option 390XOPT114, TETRA Energy Economy Mode,
is installed in the Test Set. Pressing this soft key opens a soft key sub-menu that
provides the user with the ability to request that the mobile change the energy economy
mode being used. The mobile must acknowledge the Test Set’s request to change energy
economy mode before the change takes effect.

The Mobile may respond to Test Set’s request to change EEM with a
| NOTE ‘ different EEM than the one requested by the Test Set. Also, the
Mobile can request a new EEM at any time when Use Reported is
selected on the Mobile Parameters Configuration Tile.

Send Message Soft Key

Opens a soft key sub-menu that allows user to send a Status Message or an SDS
message to the mobile.
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5.7
5.7.1

5.7.1.A

5.7.1.A 1

5.7.1.A.2

5.7.1.A.3

POWER MEASUREMENTS TILES
Profile Full Tile

The Profile Full Tile shows in graphic form, the profile of the signal bursts that make up
the signal from a TETRA Mobile. The ramp-up, middle and ramp-down of the burst are
shown, with a profile mask defining the acceptable signal levels over the burst period.

K Profile Full
MEr 1 0| -0.42 dBc Markers Uncoupbed I Burs I‘lormﬂ!j
dBc  Mkr2| 231 D.20dBc Mikr Delta | 231 ] e
10.0 -
' a
: Accumulate
o
-10.0 OFF
=300
Units | dBm
500
Over | 20 Bursts
T e REPEAT
Top Ref | 10.0 dBc| | ———
e T T — dB fdiv 20  w] Single
o o —
Symbod - ni
| TETRAMS | TETRA 360-400 +12.5 [wnc INT

Fig. 5-15 TETRA MS Power Profile Full Tile - Maximized View
Field/Soft Key Definitions

Graph Axes
The X axis is calibrated in Symbol Points over the Ramp Up and Ramp down periods and
the Y axis is calibrated in dBc.

For a Normal burst, the X axis range is 300 symbols, covering from symbol -35 to symbol
265.

For a Control burst, the X axis range is 150 symbols, covering from symbol -24 to symbol
126.

Each Normal burst has a duration of 231 symbols and Control bursts have a duration of
103 symbols.

The Ramp Up and Ramp Down limit profiles are shown on the Profile Full Tile.
Refer to the sections in this chapter titled Profile Full Tile and Profile Ramps Tile.

Power Measurement

The displayed mask limits, which are the Pass/Fail criteria for the Power Profile
Measurement, are configured in the Tx Measurements Limits Configuration Tile. If these
limits are set to Disabled, the mask is not displayed and the profile Pass/Fail assessment
is not performed.

The average of the power measurements of the middle of the burst is shown in the avg
box.
Burst Power Results

The results of the Tx Burst Power measurements are shown when the Tile is maximized.
These results are the same as the results displayed on the Tx Measurements Tile, but
without the bar graphs or radio buttons.

5-17



TETRA MS System

5.7.1.A.4

5.7.1.A.5

5.7.1.A.6

5.7.1.A.7

5.7.1.A.8

5.7.1.A.9

Top Ref

Sets the top of scale of the Y axis.

dB / div

Sets the span of the sections along the Y axis.
Over n Bursts

The Over n Bursts setting affects the displayed Power Profile, Pass/Fail assessment and
Burst Power measurement. The Power Profile is averaged over the Number of Bursts
specified, which usually smooths out the noise, reducing the peak level of the power
profile during the periods when the mobile’s transmitter is inactive. If a stringent level for
the Low dBc limit is specified, e.g. -70 dBc, it may be necessary to average the profile
over a large number of bursts, e.g. 200, to produce a fair assessment of the performance
of the mobile transmitter under test.

Accumulate Soft Key

The Accumulate Soft Key allows user to layer accumulated traces of successive
measurements on the display to show a trend, or overwritten with each new trace.

Setting the Accumulate Soft Key to ON starts the accumulation of traces.

Setting the Accumulate Soft Key to OFF clears any accumulated traces and causes each
trace to overwrite the previous trace.

Repeat Soft Key

Pressing the Repeat Soft Key at any time starts a group of measurements for all of the
tests. When the number of measurements defined in the Number of Bursts box have been
made, the first measurement is dropped from the average or worst case result, and the
newest measurement included as a rolling result. The tests restart when the Repeat Soft
Key is pressed.

Single Soft Key

Pressing the Single Soft Key at any time starts a group of measurements for all of the
tests. After the measurement is made to the last sample of each test, no further
measurements are made to that test until either the Single Soft Key or Repeat Soft Key is
pressed.
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5.7.2

5.7.2.A

5.7.2.A1

5.7.2.A.2

5.7.2.A.3

5.7.2.A.4

5.7.2.A.5

Profile Ramps Tile

The Profile Ramps Tile shows a graphic form of the profile of the Rise and Fall Ramps of
the signal bursts from a TETRA Mobile. The profile mask defines the acceptable signal
levels over the rise and fall periods.

EIl  Profile Ramps
Milr 1 0| -0.32 dbc Markers Uncoupled
4Bc  Mkrz| 231| 0.13dBc mm:|2sl | 0.45 dBc
100 -

=100 —§

s [

Over | 20 Bursis
-70.0 = - T | REPEAT
Top Ref | 10.0 Bc|

! [
800 T T - - dB fdiv 20 w]
Symbol % g g
| TETRAMS | TETRA 380-400 +12.5 |V¥HC INT

Fig. 5-16 TETRA MS Power Profile Ramps Tile - Maximized View
Field/Soft Key Definitions

Burst Power Results

The results of the Tx Burst Power measurements are shown when the Tile is maximized.
These results are the same as the results displayed on the Tx Measurements Tile, but
without the bar graphs or radio buttons.

Top Ref

Sets the top of scale of the Y axis.

dB / div

Sets the span of the sections along the Y axis.
Over n Bursts

The Over n Bursts setting affects the displayed Power Profile, Pass/Fail assessment and
Burst Power measurement. The Power Profile is averaged over the Number of Bursts
specified, which usually smooths out the noise, reducing the peak level of the power
profile during the periods when the mobile’s transmitter is inactive. If a stringent level for
the Low dBc limit is specified, e.g. -70 dBc, it may be necessary to average the profile
over a large number of bursts, e.g. 200, to produce a fair assessment of the performance
of the mobile transmitter under test.

Accumulate Soft Key

The Accumulate Soft Key allows user to layer accumulated traces of successive
measurements on the display to show a trend, or overwritten with each new trace.
Setting the Accumulate Soft Key to ON starts the accumulation of traces.

Setting the Accumulate Soft Key to OFF clears any accumulated traces and causes each
trace to overwrite the previous trace.
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5.7.2.A.6

5.7.2.A.7

5.7.3

5.7.3.A

5.7.3.A.1

Repeat Soft Key

Pressing the Repeat Soft Key at any time starts a group of measurements for all of the
tests. When the number of measurements defined in the Number of Bursts box have been
made, the first measurement is dropped from the average or worst case result, and the
newest measurement included as a rolling result. The tests restart when the Repeat Soft
Key is pressed.

Single Soft Key

Pressing the Single Soft Key at any time starts a group of measurements for all of the
tests. After the measurement is made to the last sample of each test, no further
measurements are made to that test until either the Single Soft Key or Repeat Soft Key is
pressed.

Profile Frame Tile

The Profile Frame Tile shows a graphic form of the power profile of the inactive and
active slots of a TETRA frame. Whereas the Profile Ramps Tile shows a profile of the
Rise and Fall Ramps of a single burst, the Power Frame Tile shows a profile mask of the
signal levels over an entire TETRA frame. TETRA MS T1 Power Profile Frame only
transmits in Timeslot 1.

TETRA MS T1 Power Profile Frame only transmits in Timeslot 1.
| NOTE ‘ w i y its i i

KA Profile Frame

 avg[za6 dBm Mir 1 0 6451 dBc Uncoupled |

1\ Bursts Mir2| 0f7652dBcA| 0 | 8.09dBc

Fig. 5-17 TETRA MS Power Profile Frame Tile Maximized View
Field/Soft Key Definitions

Horizontal Axis Zoom Control

The Horizontal Axis Zoom Control drop-down menu located at the bottom left of the Tile
selects the length of horizontal axis that is displayed. Selecting x1 displays the entire
horizontal axis; selecting x2 displays half of the horizontal axis.

This menu is linked to the Expand and Contract Horizontal soft keys. When the Expand/
Contract soft keys are used to adjust the horizontal axis, the value in the Horizontal Axis
Zoom Control field is updated accordingly.
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5.7.3.A.2

5.7.3.A.3

5.7.3.A.4

5.7.3.A.5

5.7.3.A.6

Horizontal Scroll Bar

The Horizontal Scroll bar allows user to scan left and right along the length of the
horizontal axis.

Horizontal Soft Key

The Horizontal Soft Key accesses additional soft keys to configure horizontal display
parameters.

Accumulate Soft Key

The Accumulate Soft Key allows user to layer accumulated traces of successive
measurements on the display to show a trend, or overwritten with each new trace.

Setting the Accumulate Soft Key to ON starts the accumulation of traces.

Setting the Accumulate Soft Key to OFF clears any accumulated traces and causes each
trace to overwrite the previous trace.

Repeat Soft Key

Pressing the Repeat Soft Key at any time starts a group of measurements for all of the
tests. When the number of measurements defined in the Number of Bursts box have been
made, the first measurement is dropped from the average or worst case result, and the
newest measurement included as a rolling result. The tests restart when the Repeat Soft
Key is pressed.

Single Soft Key

Pressing the Single Soft Key at any time starts a group of measurements for all of the
tests. After the measurement is made to the last sample of each test, no further
measurements are made to that test until either the Single Soft Key or Repeat Soft Key is
pressed.
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5.8

5.8.1

5.8.2

PROTOCOL TILES

Protocol Tiles provide information relating to registration, call processing and messaging
operations performed by the mobile and the Test Set. This information is available
whether or not the Protocol Tiles were displayed during the protocol operations.

Protocol Mobile Classmark Tile

The mobile under test provides its Classmark information when it registers to the Test
Set. The Classmark is a set of flags by which the mobile indicates its capabilities to a
base station. These flags are shown in an abbreviated format on the minimized version of
the Tile; with fuller descriptions available on the maximized view of the Tile.

The Simplex/Duplex indication relates to the mobile’s ability to
| NOTE ‘ perform RF transmission and reception simultaneously, not to
simplex/duplex calls; therefore, it is common for a mobile that
supports duplex calls to indicate Simplex in its Classmark. Refer to
ETSI EN 300 392-2 16.10.5 if exact definition of the Classmark
information is required.

| KdMobile Classmark

Frequency Simplex/Duplex | Simplex Only CLCH Neetted [ Heeded
Multisiot | Mot Supported  Concurrent CM Services | Hol Supported

Concurrent Carrier Ops | Mot Supported Advanced Link | Hot Supported
Voice | Supported Minimum Mode | Hot Supported

End-to-End Encryption | ot Supported  Carrier Signaling Channel | Hot Supported
Gircuit Data Mode | Not Supported Authentication | Supported

TETRA Packet Data [ Not Supported  SCK Air I/F Encryption | Hot Supported
Fast Switching | Hot Supporied WD fdr Standard EDM
DCK Air IF Encryplion | Not Supported Security Standard HfA

[ TETRAMS | TETRA 380-400 +12.5 [vmic INT

Fig. 5-18 TETRA MS Protocol Mobile Classmark Tile - Maximized View

Protocol Groups Tile

If the mobile under test has attached multiple groups, the groups can be viewed in the
Groups Tile. The minimized view of the Groups Tile allows user to select the format of the
group numbers. The View Decimal/Hex Soft Key selects decimal or hexadecimal format to
display group numbers. The maximized Tile displays group numbers in decimal and
hexadecimal format. The class of usage of each group is also shown, e.g. Normal
Priority, Low Priority, Selected. When group modification operations are made to the
mobile (attach, detach, change of class of usage, change of selected group) the Groups
Tile is updated accordingly.
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oIRF Settings

Control Channel | 3600 = Gen| 3890012500 MHz Ana | 380012500 MHz| _ Mew

Traffic Channel | 3700 Slot (3 ] = Gen| 392512500 MHz Ana | 362512500 MHZ | pEciMAL
RF Gen Level | -75.0 dBm | | Mod On hex

Mobile Power Open Loop | | 30.0dBm M AGC Off

O/ ¥ TxMeasurements _Burst tonmal | LY (X S
Power | Burst Timing

| GSSI(Dec)  Usage

Earty 00000101 |5 | Selected A
LR 020 Sym | scroll
I! | up
\Vector RMS |
,m Scroll
‘Residual Carrier BOWH
| max IIETENN 4 -
OlOperations / Status :
Rx Tx In Call | Call from mobile established

Called 1D: /0000101
Call Type: Mobile Originated - Group Simplex Direct Priority 0

TETRAMS | TETRA 380-300 +12.5 [wme INT

Fig. 5-19 TETRA MS Protocol Groups Tile - Minimized View
5.8.2.A View Soft Key

This toggle button changes the display of data from Decimal format to Hexadecimal
format.
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5.8.3

Protocol History Tile

The Protocol History Tile records all information displayed in the Operations/Status Tile.
This information is useful when multiple operations have produced information that has
appeared and been overwritten. The Protocol History Tile also records the Operations/
Status Tile information when that Tile is not visible. For some operations, more detailed
information is shown in Protocol History than is displayed in the Operations/Status Tile.

DIRF Settings |
Control Charmel | 3600 = Gen| 390.012500 MHz Ana| 380012500 MHz
Traffic Channel | 3700 St 3 w| - Gen | 39512500 MKz Ana | 2812500 MHZ  pmear
RF Gen Level | -75.0 dBm Mad On =
Ml Fower  Qpim Loo | | 300 dBm Ay AGE ON | [ioigar Moda
O] ¥ T Measurements  Burst Nonmal < |0 [ISTETISY MANUAL '
Powrer | Préority: on auln
paral:Theing m?ssl: 16777184 (dec) FFFF| | ——
G Pass | Late Calling ESN: 01436742200
O 257 aom R o7 sym [ Foe ol seron
: Call Type: (Responsa) Up
Veclor Peak Ve tor RS Mobae Tenmiealed - Indbvideal
et Hook Priority ©
S z15% [T e | Callineg S51: == fe=-e-/ODOODO0E
| | Calling ESN: 01430042200 m
| ICol o malse srevwnered
[Frer Ermor Residual Carrier In Cal (TadkBack)
AL 0% | Dupiex: Transmission Staried |= —
mmmlmﬁu .
P Toe Im Calll { Talk:Back ) iCall to mobile answered

Called ID: —F——OMOB0

all Type: Mobile Tanminatod - Individual Duplex Hook Priority 0 Save [
s

TETRA M3 | TETRA 380-400 12 .5 [WNT INT

Fig. 5-20 TETRA MS Protocol History Tile - Minimized View

Params: Group, Simplex, Direct
Called GS51: 00000101 (dec) D0D0ES (hex) Qear
Priority: 00 History
Cadling SS1: 00742200 (dec) 0BS336 (hex) (Test Set)
14:00:31  Calling Mobile
14:00:31  Group Call established Clear Mode
14:00:31  In Call (TalkBack) —_—
14:00:31  Test Set Transmission Started MANUAL
14:00:34  FACCH({Call Active) auto
14:00:34  Test Set Transmission Ceased
14:00:35 Cleardovwn call
14:00:35  Clearing Down
14:00:35  Released, SwMI requested disconnect Scroll
14:00:35 MCCH Up
14:00:54  Placing Phone Call to MS
Params: Individual, Duplax, Hook.
Called 551: 00000001 (dec) 000007 (hex)
Priority: L11] Scroll
Cailling S31: 16777184 (dec) FFFFED (hex) (PSTH Gateway) Down
Calling ESH: 01438742200
14:00:54 Calling Mobile
14:00:54  Mobile Alerting
14:00:54  Call Type: (Response
Mobile Terminated - Individual Duplex Hook Priority 0
Calling 551: e feenn- SODOOO0O0T
Cadling ESH: 01438742200
14:00:55  Call to mobile answered
14:00:55 In Call {TalkBack) I |
14:00:55  Duplex Transmission Started Save
As
Y
| TETRAMS | TETRA 380-400 +12.5 |vme INT

Fig. 5-21 TETRA MS Protocol History Tile - Maximized View
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5.8.4
5.8.4.A

5.8.4.B

5.8.4.C

5.8.4.D

Soft Key Definitions
Clear History Soft Key

Clears the information already recorded in the protocol history. If Clear Mode Soft Key is
set to Auto, the information already recorded by the Test Set is cleared automatically
each time a mobile registers with the Test Set.

Clear Mode Soft Key

Defines how logged data is cleared. When set to Manual, logged data is cleared by
pressing the Clear History Soft Key. When set to Auto, logged data is cleared when a new
mobile registers with the Test Set.

Save As Soft Key

Saves a text file to the Test Set’s hard drive that can be exported via the File
Management Tile feature.

Timing Soft Key

Timestamp information is shown in the maximized view of the Protocol History Tile. The
timestamp can display real time (Timing = ABSOLUTE) or the time relative to the first
entry in the history (Timing = ELAPSED). If the real time shown is incorrect, press the
UTILS Key to access the Test Set’s Hardware Settings, Time & Date Tile and make the
necessary adjustments.




TETRA MS System

5.9

RF SETTINGS TILE

The RF Settings Tile is used to set the Control Channel, Traffic Channel and other
parameters used for testing the mobile. The configuration of the RF Settings Tile depends
on the Channel Plan selected and whether or not the Test Set is participating in a call.
Refer to examples below for examples of RF Setting Tile configuration.

Refer to section titled Channel Plans in Chapter 2 for information about configuring
Channel Plans.

FIEI RF Settings
RF Gen
ON
Control Channel | 3600 = Gen | 390012500 [MHz| Ana | 380012500 [Mbz| __ OIf |
RF Offsets
Traffic Channel | 3700 Siot 3| = Gen | 392.512500 MHz| Ana | 382512500 MHz| | Pre Amp
on
OFF
Mobile
Powwer
RF Gen Level |-100.0 dBm Mod On Level
RF Qut
TR
U |
Mobile Power [CGosed Loog| | 30.0dBm [AGC On .
TR
ant
TETRAMS | TETRA 360-400 +12.5 I INT
Fig. 5-22 TETRA MS RF Settings Tile - Channel Plan Selected
KA RF Settings
RF Gen
ON
Gen (MS Rx) Freq | 390.000000 |MHz | 10.000000 |MHz | off
- [ Duglose RF Offsets
nan. | 3600 | g
Ana (MS Tx) Freg | 380.000000 [MHz | | Locked Pre-Amp
on
OFF
RF Gen Level | -75.0 dBm Mod On
RF Out
TR
gen
Mobile Power _Expected | I0.0dBm 7 W w] AGC On RER
TR
ant
| TETRAMS | Ho Plan | INT

Fig. 5-23 TETRA MS RF Settings Tile - No Channel Plan Selected
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5.9.1
5.9.1.A

5.9.1.B

5.9.1.B.1

5.9.1.C

Field/Soft Key Definitions

Control Channel

When No Plan is selected on the Channel Plans Configuration Tile, this field specifies a
Channel Number that sets the frequency of the Test Set’s RF Generator and RF Analyzer
when on the control channel.

Enter the required Channel Number in the settings box and press the ENTER Key. The RF
Generator and RF Analyzer frequencies are displayed in the boxes to the right of the
Control Channel Number.

When No Plan is selected from the Channel Plan drop-down menu,
| NOTE ‘ the RF Generator Frequency and Analyzer Frequency specify the
receiver and transmitter frequencies of the mobile under test in Hz.
It is not normally possible to perform call set-up with a mobile if No
Plan is selected.

The Control Channel can be set to any value permitted by the
selected Channel Plan.
The Timeslot for the Control Channel is always Timeslot 1.

Verify Control Channel is set within the range that the mobile can receive, or to one of
the specific values that the mobile recognizes if the mobile does not scan all channels of
the band. The manufacturer or TETRA Network Operator supplying the mobile may need
to be contacted to obtain this information.

Traffic Channel and Timeslot

When No Plan is selected on the Channel Plan Configuration Tile, this field sets the Test
Set’s RF Generator Frequency and Analyzer Frequency when on a Traffic Channel (a call
has been established). This value can be set to any value permitted by the selected
System Type.

Enter the required Channel Number in the settings box and press the ENTER Key. The RF
Generator Frequency and Analyzer Frequency are displayed in the boxes to the right of
the Control Channel Number. The Timeslot for the Traffic Channel can be set to a value
between 1 and 4. Verify that the value of the Traffic Channel is within the mobile’s range.

Handoff

The Traffic Channel Number and timeslot can also be changed during a call. The Test Set
sends a command to the mobile to instruct it to handoff to the new channel; the Test Set
then changes to the new Channel Number and/or timeslot. This procedure can be used to
check the RF performance of the mobile at different frequencies (Channel Numbers)
without needing to Cleardown the call and set up another call. The Handoff instruction is
recorded in the Protocol History Tile and the Operations/Status Tile.

The ability to handoff during a call depends on the mobile’s
| NOTE ‘ capabilities. The TETRA handoff protocol does not involve any form
of acknowledgement from the mobile, so it is not possible for the
Test Set to determine whether the handoff has been successful.
Check to see that the Tx Measurements Tile indicates that
transmitted bursts are being received from the mobile on the new
Traffic Channel.

RF Generator Frequency

When No Plan is selected on the Channel Plan Configuration Tile, this field is visible to
allow user to set the RF Generator frequency for the downlink channel. The Channel
Number closest in frequency to the specified value is displayed in the Chan. field.
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5.9.1.D

5.9.1.E

5.9.1.F

5.9.1.G

5.9.1.H

5.9.1.1

5.9.1.J

5.9.1.K

Analyzer Frequency

When No Plan is selected on the Channel Plan Configuration Tile, this field allows user to
set the RF Analyzer frequency for the uplink channel. The Channel closest in frequency
to the entered value is displayed in the = Chan. field.

Duplex Spacing

This button is available when No Plan is selected on the Channel Plans Configuration
Tile, and Locked is selected on the Duplex Spacing Locked/Unlocked option button.

If Channel Plan field is set to No Plan and the Locked/Unlocked option button is set to
Unlocked, this field shows the Duplex Spacing between the downlink and the uplink
channels.

If the Locked/Unlocked option button is set to Locked, changing the setting in this box
also changes the setting of the Analyzer Freq setting so that it is offset from the RF
Generator Frequency setting by the value specified in the Duplex Spacing setting box.

If set to Locked, a new value for either RF Generator Frequency or Analyzer Frequency
can be entered and the other parameter is updated automatically to maintain the duplex
spacing.

RF Generator Level

The RF Generator Level parameter can be set to any value within the output range of the
Digital Signal Generator. The default setting is -75 dBm.

Refer to the 3900 Platform Specifications operating parameters of the T/R Connector and
GEN (Generator) Connector.

NOTE If an RF Generator level offset is applied, the set output range is
| ‘ shifted by the amount of the Offset.

Mobile Power

Defines the manner in which the Test Set adjusts parameters to manage the power level
of the mobile. When the Test Set is not participating in a call Open Loop or Expected can
be selected. When the Test Set is participating in a call Open Loop or Closed Loop can

be selected.

Open Loop

When Open Loop is selected, the Test Set sets its input gain to a value appropriate for
the output expected from the mobile when the signal is received at the current RF
Generator Level setting.

Closed Loop

When Closed Loop is selected, a soft key sub-menu is displayed to allow user to
configure the Test Set to instruct the mobile to change its power output in 5 dB
increments.

Expected

Allows the approximate power expected to be received from the mobile to be entered
manually.

Mod (Modulation)

Includes (ON) or Excludes (OFF) modulation on the carrier signal.
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5.9.1.L

5.9.1.M

5.9.1.N

5.9.1.0

5.9.1.P

5.9.1.Q

AGC (Automatic Gain Control)

When AGC is turned ON, the Test Set adjusts the input gain to optimize the accuracy of
power measurements.

RF Gen Soft Key

Controls the status of the RF Signal Generator output.

Pre-Amp Soft Key

The 3900 is equipped with an internal 15 dB broadband amplifier that affects the T/R
Connector and ANT (Antenna) Connector. When Pre-Amp is turned ON, the 3900 has a
typical noise figure of -9 dB leading to a noise floor level of approximately -140 dBm in
the Spectrum Analyzer (RBW = 300 Hz) and approximately -126 dBm for the Inband
Power Meter (IF = 6.25 kHz). Using the Pre-Amp feature increases the sensitivity of the
3900.

When Pre-Amp is used, special attention is required; it is a
| NOTE ‘ broadband amplifier and could lead to saturation or compression
problems in the receiver chain if the signal of interest is very low,
but a strong out of band signal is present.

RF Offsets Soft Key

Opens a soft key sub-menu that selects to Include or Exclude any set Analyzer or
Generator Offset.

RF Out Soft Key

The RF Out Soft Key controls the RF Output signal routing. Select either the GEN
(Generator) Connector or T/R Connector as RF Output port.

RF In Soft Key

The RF In Soft Key controls the RF Input signal routing. Select either the T/R Connector
or ANT (Antenna) Connector as the RF Input port.
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5.10

RX MEASUREMENTS TILE

The Receiver Sensitivity of the mobile may be tested using a BER measurement in which
PRBS frames sent to the mobile by the Test Set are returned to it by the RF transmission
from the mobile. The Test Set then compares the data that it received with the data that it
sent. This requires the mobile to be in a special mode in which it sends back all the traffic
frames that it receives. This mode may be enabled with the Test Set and mobile in T1
Test Mode, or with the Test Set and mobile in TT Loopback Mode.

In TETRA MS, mobile receiver testing is performed on the speech Traffic Channel using
TT Loopback Mode after a mobile has performed a Test Mode Registration and a duplex
call has been set up. Mobile receiver testing for other types of channels is supported by
the TETRA MS T1 System using T1 Loopback Mode with the mobile in T1 Test Mode.

NOTE T1 Test Mode or TT Loopback Mode may not be supported by mobile
| ‘ under test.

The Rx Measurements Tile shows the results of BER, RBER and MER measurements
made on the receiver of the mobile under test. The mobile must support the TETRA Test
Mode (TT) RF Loopback function to use this feature. It may be necessary to perform a
Test Mode Registration before the RF Loopback function can be used.

After a mobile that supports TT Loopback has performed a Test Mode Registration (if
required), it is necessary to set up a duplex call from or to the mobile, and to command
the mobile into Loopback Mode (either BER TT Loopback or RBER TT Loopback). When a
duplex call with Loopback enabled is not configured, the Rx Measurements Tile indicates
Loopback Not On and does not show any measurements as shown in the example below.

O/RF Settings :
Control Channel = 3600 = Gen 390.012500 MHz Ana 380.012500 MHz
Traffic Channel | 3700 Stot 3 w]| = Gen| 332512500 MHz| Ana | 362512500 MHz
RF Gen Level | -75.0 dBm [ wod on
Mobile Power Open Loop 30.0 dBm i AGC Off
0| ¥|Tx Measurements  Burst ormal v/ (O [T Oaur e
Power Burst Timing Using Class A Limits

Profile §== Late

avo IEEERTTON 4, wie IECEESTIN

Vector Peak |vector RMS

O 2205 IR a7 | Loophack et On
Freq Emor Residual Carrier

wic EXETE A, | wex IEEX TN

O|Operations { Status
Rx Tx In Call { TalkBack) Call to mobile answered
Called 1D: «=f-e=--/DO0DODDT

Call Type: Mobile Terminated - Individual Duplex Hook Priority 0

[ TETRAMS | TETRA 360-400 +12.5 [wnE T

Fig. 5-24 TETRA MS Rx Measurements Tile - Loopback OFF

When the mobile is performing BER TT Loopback, the Rx Measurements Tile shows the
BER results for the three different classes of bits in the TETRA speech frame. Class 0
bits have no protection and are likely to result in non-zero BER measurements at a higher
RF Generator Level than the Class 1 and Class 2 bits, which have some error correction
capability.

When the mobile is performing RBER TT Loopback, the Rx Measurements Tile shows the
RBER results for the Class 0 and Class 1 bits in the TETRA speech frame, and the MER
result for the Class 2 bits. In RBER TT Loopback, when the mobile detects errors in the
Class 2 bits, it erases two complete speech frames and indicates this erasure in the
Loopback data. Therefore, the RBER results for the Class 0 and Class 1 bits do not
include any speech frames in which Class 2 bit errors resulted in erasure.
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TETRA Mobile receivers are specified as one of three receiver performance classes (A, B
or E) with different BER/MER performance requirements. Different limits can be set for

the different Receiver Classes. The Test Set applies the limits according to the Receiver
Class specified in the Mobile Parameters Configuration Tile. If the mobile has performed
Test Mode registration, it may be possible to obtain the Receiver Class automatically (if
set to Use Reported). The Rx Measurements Tile indicates which set of limits it is using.

[EIRd AF Settings

Control Chiannel | 3600 _ =Gen| 390.012500 MHz| Ana | 380012500 MHz| _RF Gen
Traffic Channel | 3700 Sol[3 w| = Gen| 352512500 MHz| Ana | 382512500 MHz on
RF Gen Level [T170]dBm [ Mod on Ll
Mabile Power Open Loap | 30.0 dBm ["aGc on
O] ¥|History 0] ¥|Rx Measurements RF Offsets
Mobile Terminated - Individual [A Using Class A Limits
mﬁ Hook Wt)' L] REBER
Calling 881:  —-f-----M01234567 PP
Calling ESH: 01438742200
Call to mobiile answered Gass 0 [EETRGEY ) m—" =
In Call {TestTone) OFF
Duplex Transmission Started
In Call {Silence) Cass 1 [[EITELY /), S——)
in Call (TalkBack) & *
In Call {TestTone)
In Call (TT Loopback-RBER)
In Call (TT Loophack-BER) (U1 0.00000% JESS———
in Call (TT Loophack-REER) . | 0.00000% | Z
¥ | RFOut
O|Operations / Status R
Fx Tx In Cadl (TT Loopback-RBER) Call to mobile answered gen
Called ID: —-f-—--- 1234567
Call Type: Mobile Terminated - Individual Duplex Hook Priority 0 LA |
TR
ant
TETRAMS | TETRA 360-400 +12.5 |wHe INT

Fig. 5-25 TETRA MS Rx Measurements Tile - Minimized View

The maximized Rx Measurements Tile allows the sample size to be specified for each
measurement. To the right of the sample size is an indication of the time taken to acquire
the specified number of samples in the format hh:mm:ss. The maximized Tile also
indicates the total number of bits (or messages) acquired and the number of bits (or
messages) that were in error. This function helps locate infrequent, discrete error events.

ki Ry Measurements

Using Class A Limits

RBER

Error Rate Errored Total Samples

Cass 0 [T 7 W——— [ 74 1020 1000 | 00:00:01
aass 1 [[EEEY f We—— 3 [ 008 1000 | 00:00:01

- MER
MER Illllllla |—m—| [ n | 10 10 | po:p0:m
Single
I TETRAMS | TETRA 380-400 +12.5 |WC INT

Fig. 5-26 TETRA MS Rx Measurements Tile - Maximized View
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5.11

5.11.1
5.11.1.A

TX MEASUREMENTS TILE

During registration, call set up, or while transmitting during a call, the mobile transmits
bursts to the Test Set allowing the transmitter RF parameters to be measured. These
parameters are displayed on the Tx Measurements Tile, or they may be viewed in detail
on any of the Power Measurements Tiles or Modulation Accuracy Tiles.

Measurements can only be made on bursts with a valid training

| NOTE ‘ sequence.

The Burst Type selection configures each Tile for making measurements on only one type
of burst (Normal or Control). Duplex call set-up is recommended, if supported by the
mobile, because it avoids the need to hold the mobile’s PTT button ON. Simplex calls
may also be subject to limited transmission periods due to autonomous call timers or
transmit timers within the mobile. The Tx Measurements Tile shows the results of
measurements made to the signal received from the mobile under test. The results are
given in numeric and graphical form.

The results are given in numeric and graphical form. Fig. 5-27 shows the minimized Tile
grouped on the display; Fig. 5-28 shows the Tile in maximized view.

CIRF Settings
Control Channel | 3600 - Gen| 390012500 MHz Ana | 380.012500 MHz|
Traffic Channel | 3700 Slot|3 w] = Gen| 392512500 MHz Ana | 362512500 MHz
RF Gen Level | '."SI]'HI':HI | Mad On
Mobile Power M 30.0 dBm N AGC Off
E EL e e gl Burst Normal wf O] ¥|Profile Ramps Burst|Normal w
at.rs'lTirhg L) [
-100
A o |
| -300
Vector RMS
-500
max ETKEN | mex MEETN
J 700
Freq Emor Residual Carrier
900
0.7 H
eI wexMETEN m&
O/Operations | Status . REPEAT
R‘lﬂt. In Call (TalkBack) ] Call to mobile answered

Called 1D: --f-—--/D0000D01
Call Type: Mobile Terminated - Individual Duplex Hook Priority 0

TETRAMS |  TETRA380-400 +12.5 [vmic T

Fig. 5-27 TETRA MS Tx Measurement Tile - Minimized View
Field Definitions

Power

The Power Measurement shows the average power during the measured burst. This
measurement is taken over the usable part of the burst (all modulation symbols SNO ~
SNmax) measured at the symbol points through a TETRA filter (Root Nyquist, a = 0.35).

Available units of measurement are dBm or W.
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5.11.1.B

5.11.1.C

5.11.1.C .1

5.11.1.C.2

5.11.1.C.3

5.11.1.D

Burst Timing

The Burst Timing, or frame alignment measurement, shows the symbol timing of the
mobile’s bursts measured with respect to the Test Set signal.

The units of measurement are Symbols with a range of -9.99 to +9.99. A positive value
indicates a burst that is early with respect to the Test Set signal.

[E K3 Tx Measurements !=_L|l
Burst Hormal ]

Power Over | 20 Bursts Burst Timing Over | 20 Bursis

mm Units Iﬁ -vi: Late, «ve: Early

v avg| -0058ym G
¢ av IEENTON A" | . max| 005Sym Gy
~ mox JEEETTOT A\ min| 00sSym G
v mo MO A | [$ e[ osssm G

Vector Peak Over 20 &nu.mmr RMS Onver 20 Bursis

Freq Error Over 20 Bursts Residual Carrier Ower 20 Bursis
v wiEO 55— :
~ M&H ~ W‘Em o
~ min IEEITHAGM— | ¢ NN =
o wio BTN ooy gl
| TETRAMS | TETRA 350-400 +12.5 | INT

Fig. 5-28 TETRA MS Tx Measurement Tile - Maximized View

Vector Errors

The Vector Error Measurements show the vector error of the received symbols with
respect to the ideal symbol points for the burst. These measurements are taken over the
usable part of the burst, measured at the symbol points through a TETRA filter. The
measurements are expressed as a percentage of the mean amplitude.

Vector Peak

The Vector Peak measurement is the vector error of the symbol with the highest error.
Vector RMS

The Vector RMS measurement is the root mean squared of all the symbols.

Residual Carrier

The Residual Carrier measurement is the mean residual carrier magnitude.

Freq Error

The Freq Error measurement shows the difference between the frequency of the received
signal and the analyzer frequency of the Test Set. This measurement is taken over the
usable part of the burst measured at the symbol points through a TETRA filter.
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5.11.1.E

Results

The results of the measurements are shown numerically and as bar graphs when Tile is
maximized. The results of measurements are presented as different criteria for different
tests, to give the most appropriate measurements. The results are obtained by making
measurements on all of the symbols over the range of the number of samples (bursts)

specified for the test. These criteria are listed below.

avg | Average value of all of the samples measured.

max | Maximum value of the burst that produced the highest result from the number of
samples measured.

min | Minimum value of the burst that produced the lowest result from the number of
samples measured.

w/c | Worst Case value of the burst that produced the lowest or highest result from

the number of samples measured.
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5.12

5.12.1

5.12.1.A

MOBILE REGISTRATION

Registering a mobile with the Test Set indicates that the frequency and system
parameters in the Test Set correspond to the mobile’s operating parameters. In addition,
mobile registration allows the Test Set to capture the Short SSI| and the selected GSSI of
the mobile which are required to set up a call to the mobile. The SSI and GSSI can be
also be configured manually on the Mobile Parameters Configuration Tile.

To register the Mobile:
1. Select Base Services from the TETRA MS Configuration menu.

2. Set the Power On Registration and Power Off De-registration parameters to
Required. This sets the relevant System Information parameters to command the
Mobile to register at power-on and de-register at power-off.

The mobile should register automatically when it is powered on and locates the simulated
base station signal from the Test Set. This may take as long as 30 seconds from power-
on. Upon registration, the SSI of the mobile and its selected GSSI are displayed. The
reported SSI and GSSI| parameters are found on the Mobile Parameters Configuration
Tile. These parameters are updated to the values received from the mobile.

The mobile may attach group identities during or after registration, and may subsequently
change the selected GSSI. These parameters can be viewed in detail on the Protocol
Groups Tile.

If the mobile does not register with the Test Set and the initial configuration parameters
have been set correctly, failure to register may be because the RF Generator Level of the
Test Set is insufficient for the mobile. Adjusting the Test Set’'s RF Generator Level
setting on the RF Settings Tile may correct the problem; however, this may affect the
power level chosen by the mobile.

Failure to register may also be because the signal transmitted by the mobile is outside
the capture range of the Test Set’s receiver. The Test Set is not able to predict the power
level the mobile will use, since this depends on the power class of the mobile and
whether it transmits at its maximum power or uses open loop power control to decide the
power level to use. Adjusting the Mobile Power setting on the RF Settings Tile to the level
the mobile is expected to use.

The Mobile should automatically de-register when it is powered down.

The Other Protocol Functions/Commanded Registration function can
| NOTE ‘ only be used to request information from a mobile that is already
registered to the Test Set. If the mobile does not register with the
Test Set at power on, pressing Power On Registration does not
cause the mobile to register with the Test Set.

Registration Information

The mobile provides information to the Test Set during registration. The extent of this
information depends on the type of registration requested. Some of the mobile’s
information is displayed on the Operations/Status Tile, other information pertaining to the
mobile is displayed on Tiles specific to the information.

Only the ITSI, GSSI and class mark information are displayed unless an extended (TT
Test Mode) registration has taken place.

ITSI

The Individual TETRA Subscriber Identity, displayed in decimal not hexadecimal,
consisting of the Mobile Country Code (MCC), Mobile Network Code (MNC) and the Short
Subscriber Identity (SSI). The MCC and MNC are only sent during a commanded
registration.




TETRA MS System

5.12.1.B

5.12.1.C

5.12.1.D

5.12.1.E

5.12.2

TEI

TETRA Equipment Identity is the mobile’s hardware serial number, consisting of the Type
Approval Code (TAC), Final Assembly Code (FAC), Serial Number (SNR) and Spare Digit
(SPR). This information is only displayed if an extended (TT Test Mode) registration has
taken place.

GSSlI

The Group Short Subscriber Identity for the selected group (Class of Usage 5) is
displayed in decimal or as No Group Selected. If an additional group is attached (Class of
Usage other than 5) or a group is detached, it is displayed separately.

Some Mobiles may attach multiple additional groups, in which case the Test Set displays
only the most recent attached or detached groups beside the selected group. All attached
groups (up to 40) can be displayed on the Protocol Groups Tile.

Each attached group is shown in decimal and HEX.

The class of usage of each group is also shown, e.g. Selected, Normal Priority, Low
Priority.

Changing a currently selected group, altering the priority of a group, detaching a group or
attaching a group updates the displayed list of groups accordingly.

Power Class

Defines the mobile’s maximum power level. This parameter is displayed only if an
extended (TT Test Mode) registration has taken place. If the mobile does not report its
power class correctly, select the correct Used Fixed on the Power Class section of the
Mobile Parameters Configuration Tile and enter the correct Power Class value. Refer to
the table in the section titled Mobile Transmitter Power Levels for mobile transmitter
power levels.

Mobile Transmitter Power Levels

Control Level Nominal Output Power Comments

MS PL1 45 dBm / 31.6 W Power Class 1 Max Power
MS PL1L 42.5dBm / 17.8 W Power Class 1L Max Power
MS PL2 40 dBm /10 W Power Class 2 Max Power
MS PL2L 37.5dBm/ 5.62 W Power Class 2L Max Power
MS PL3 35dBm /3.16 W Power Class 3 Max Power
MS PL3L 32.5dBm /1.78 W Power Class 3L Max Power
MS PL4 30dBm /1 W Power Class 4 Max Power
MS PL4L 27.5dBm /562 mW Power Class 4L Max Power
MS PL5 25 dBm / 316 mW

MS PL6 20 dBm / 100 mW

MS PL7 15 dBm / 31.6 mW

Receiver Class

Defines the receiver performance of the mobile. Receiver Classes are A, B or E.

The parameter is only displayed when extended (TT Test Mode) registration has taken
place.

If the mobile does not report its Receiver Class correctly, select Use Fixed in the
Receiver Class section of the Mobile Parameters Configuration Tile and enter the correct
Receiver Class value.




TETRA MS System

5.12.3 Class Mark Information

The Mobile’s Class Mark information is obtained during registration and is displayed on
the Mobile Class Mark Tile. This Tile is accessed from the TEST Floating Menu by
selecting Protocol, then Mobile Classmark.

kd Mobile Classmark

Frequency Simplex/Dupiex | Simplex Only CLCH Needed | Needed
Multisiot | Mot Supported  Concurrent CM Services | Hol Supported

Concurrent Carrier Ops | Hot Supparted Advanced Link | Not Supporied
Voice | Supported Minimum Mode | Not Supporied

End-to-End Encryption | Not Supported  Carrier Signaling Channel [ Hot Supported

TETRA Packet Data [ ot Supported  SCK Air UF Encryption | Hot Supporied
Fast Switching | Not Supported VD Air Standard | ED
DCK fir UF Encryption | Mot Supported Security Standard | [T

[T TETRAMS | TETRA380-400 +12.5 [vmic INT

Fig. 5-29 TETRA MS Mobile Classmark Tile - Maximized View

DIRF Settings : —
Control Channel | 3600 - Gen| 390012500 MHz| Ana |  380.012500 MHz|
Traffic Channel | 3700 Siot |3 w] = Gen| 392512500 MHz Ana | 382512500 MHz|

RF Gen Level | -75.0 dBm | [“Mod on

MWM 30,0dBm { 1W II AGC Off
0| ¥|History [=1] Mobile Classmark
Advanced Link: Ho [A Duplex | No
Minimum Mote: Ho
Carrier Signaling Channel:  Ho Multislot [No  Concurrent CM [No
Futhentication: Yes Carrier [Ho Advanced Link [Ho-
SCK fir IF Encryption:  Ho
VD) Air Standard: ED1 Voice [Yes  Minimum Mode [Ho
Security Standard: HIA
Dataching Al Groups E-E Encrypt |[No  Carvier Sig Chan [Ho
Group Attached: Crcuit Data [No|  Authentication Ves
00000101 Usage: 5 - Selected
Mobile SS1: 12345789 Packet Data [No  SCK Air Encrypt [Ho.
Registered {ITS Attach)
e | Fast Suitching [No  vsD air Std EDT
¥ DCK pirEncrypt[No  Security Std [l
DiOperations / Status :
Rx Tx | MCCH | Registered {ITS] Attach)
ITSl: 12345783 Group: 00000101 Selected
TEl: ——=eefomfremer] i Power Cass: - Rx Oass: -
TETRAMS | TETRA 380-400 +12.5 [vmec INT

Fig. 5-30 TETRA MS Mobile Classmark Tile - Minimized View
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5.13 SETTING UP CALLS TO AND FROM THE MOBILE

The Test Set supports group calls, private calls, phone and emergency type calls, and
simplex and duplex calls. Not all TETRA Mobiles support all of these call types. TETRA
Mobiles from different manufacturers may differ in their implementation of certain call
functions, and may not necessarily be fully compatible with the Test Set for all of these
call types. The Test Set is compatible with mobiles conforming to the TETRA MoU
Interoperability Profile (TIP core services).

5.13.1 Mobile Originated Calls

To set up Mobile-Originated Calls, the relevant call type is selected on the mobile; user
operations on the mobile cause signaling to be sent to the Test Set to set up a call. The
3900 supports the following Mobile-Originated Call types:

o Group Call

J Private Call (Individual Call)

J Telephone Call (PSTN, PABX or ISDN Call)
o Emergency Call

5.13.1.A Mobile Originated Group Call

A Mobile Originated Group Call has the following characteristics:

. Call is addressed to a group of TETRA users (point-to-multipoint)
o Simplex call only

o Direct set-up only

. Automatic cleardown by network

The following operations are necessary to initiate a group call from the mobile to the Test
Set. This procedure may vary depending on the mobile’s functionality.

STEP PROCEDURE

1. Select the Operations/Status Tile on the Test Set.

2. Verify mobile has registered to the Test Set (SSI or full ITSI displayed).
3. Verify mobile has attached a selected Group ID (GSSI) to the Test Set.
4. Verify mobile’s selected Group ID (GSSI) is not No Group.

5. Verify mobile is in Group Mode, if it has a mode selection.

6. Verify mobile’s display shows no dialed digits.

7. Press and hold the mobile’s PTT switch.

The Operations/Status Tile indicates the type of call initiated, the call’s status and the
called Group ID (GSSI).

The mobile is initially transmitting. Depending on the mobile, it may be possible to
cleardown the call from the mobile; otherwise the call can be cleared from the Test Set.
The Test Set clears the call automatically after the Hang Timer expires if the mobile and
Test Set are not transmitting.

TETRA Mobiles set up group calls to a pre-selected group of TETRA
| NOTE | users: therefore a number does not need to be dialed when initiating
a group call. A TETRA Mobile selects the required group or No
Group. The selected group is attached and indicated on the Test Set
when registration is performed. When the group selection is altered
the new selected group is attached and indicated on the Test Set.
TETRA Mobiles can only set up group calls when a selected group is
attached to the Test Set.
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5.13.1.B

Mobile Originated Private Call (Individual Call)

A Mobile Originated Private Call has the following characteristics:

J Call is addressed to an individual TETRA user (point-to-point)
o Can be simplex or duplex call
. Can be direct set-up or hook signaling

The ability to originate a simplex or duplex private call depends on the mobile under test
and its program configuration. The use of direct set-up or hook signaling typically
depends on the mobile configuration, but may be affected by user selection of Loud Mode
(speaker) or Discreet Mode (ear piece) on the mobile. Use of duplex may automatically
switch the mobile to use the ear piece instead of the speaker. The exact procedure
depends on the mobile under test, but normally the following operations are necessary to
initiate a private call from the mobile to the Test Set.

STEP PROCEDURE

1. Select the Operations/Status Tile on the Test Set.

2. Verify mobile has registered to the Test Set (SSI or full ITSI displayed).
3. Verify mobile is in Private Mode, if it has a mode selection.

4. Key a valid called party individual SSI into the mobile.

5. Perform the indicated operation according to the type of call in progress.
Simplex Call

If configured for direct set-up, press and hold the mobile’s PTT switch.
Simplex Call

If configured for hook signaling, press and release the mobile’s PTT switch.
Duplex Call

Press the mobile’s key marked SEND (handset up) or Y (yes) or OK.
For Simplex Hook or Duplex Calls

Test Set may require user to press Answer or Reject soft key on the Test Set to answer
the call.

The Operations/Status Tile indicates the type of individual call initiated, the call’s status
and the called ID (SSI). The SSI may differ from the dialed number, e.g. the mobile may
add the dialed number to a base address. For a simplex call, the mobile is initially
transmitting (direct set-up) or receiving (hook signaling). For a duplex call, the mobile is
transmitting and receiving, and PTT operation is not required. The call can be cleared
down from either the mobile or the Test Set.

The mobile may be configured to only accept numbers within a
| NOTE | certain limited range as valid SSI values for a private call. If unsure
of what is acceptable, try a number that is close to the mobile’s own
SSI; e.g. alter the least significant digit. For some mobiles it may be
necessary to prefix the SSI or make a menu selection to indicate
that the number is a TETRA individual subscriber ID - refer to the
mobile’s operating instructions.
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5.13.1.C

Mobile Originated Telephone Call (PSTN Call or PABX Call or ISDN Call)

A Mobile Originated Telephone Call has the following characteristics:

J Call is addressed to an individual telephone user (point-to-point)

o Called user is accessed via the PSTN, PABX or ISDN gateway on the TETRA
Network

o Normally duplex call for both users, but can be simplex call for the TETRA user

o Normally hook signaling for both users, but can be direct set-up for the TETRA
user

J DTMF overdial for end-to-end signaling

The ability to originate a telephone call depends on the mobile under test and its program
configuration. The use of direct set-up or hook signaling depends on the mobile
configuration, but may be affected by user selection of Loud Mode (speaker) or Discreet
Mode (ear piece) on the mobile. Use of duplex may automatically switch the mobile to use
the ear piece instead of the speaker. The exact procedure depends on the mobile under
test, but normally the following operations are necessary to initiate a telephone call from
the mobile to the Test Set.

STEP PROCEDURE

1. Select the Operations/Status Tile on the Test Set.

2. Verify mobile has registered to the Test Set (SSI or full ITSI displayed).

3. Verify mobile is in Telephone Mode, if it has a mode selection.

4. Key a valid called party telephone number into the mobile (refer to note below).
5. Press the mobile’s key marked SEND (handset up) or Y (yes) or OK, or if the

mobile has none of these keys, briefly press and release PTT.
Simplex Hook or Duplex calls:

Test Set may require user to press Answer or Reject soft key on the Test Set to answer
the call.

The Operations/Status Tile indicates the type of individual duplex hook signaling call
initiated, the call’s status and the called ID (SSI) of the TETRA Network’s PSTN, PABX or
ISDN gateway is shown, along with the telephone number of the called user on the PSTN,
PABX or ISDN (the External Subscriber Number or ESN). For a duplex call, the mobile is
transmitting and receiving, and PTT operation is not required. It may be possible to send
DTMF signaling during a duplex telephone call. The call can be cleared down from either
the mobile or the Test Set.

The mobile may be configured to only accept numbers within a
| NOTE | certain limited range as valid ESN values for a telephone call. If
unsure of what is acceptable, try a number that is valid in the PSTN
of the country for which the TETRA Mobile is configured, for
example ten digits starting with zero. For some mobiles it may be
necessary to prefix the ESN or make a menu selection to indicate
that the number is a PSTN telephone number - refer to the mobile’s
operating instructions. For PABX calls, valid ESN values may be
different, for example four digits not starting with zero.
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5.13.1.D

5.13.1.E

Mobile Originated Emergency Call

A Mobile Originated Emergency Call has the following characteristics:

J Call can be addressed to either an individual TETRA user or a group of TETRA
users

. May be addressed to special emergency SSI (e.g. 16777214)

o Can be simplex or duplex call

. Can be direct set-up or hook signaling

o Emergency priority level 15, i.e., Pre-emptive Priority level 4

The ID of the called user(s) and the type of call that is set up are normally pre-
programmed and are dependent on the configuration of the mobile for the requirements of
a particular TETRA Network.

The mobile may be configured to recognize an emergency call as a special case and
behave differently, for example by displaying EMERGENCY and over-riding the user
setting of the volume control, or by activating the mobile’s microphone and transmitter
without requiring the user to press the PTT.

The following operations are necessary to initiate an emergency call from the mobile to
the Test Set. Set up may vary depending on the mobile’s functionality.

STEP PROCEDURE
. Select the Operations/Status Tile on the Test Set.
2. Verify mobile has registered to the Test Set (SSI or full ITSI displayed).
3. Press the mobile’s red emergency button (may need to press and hold the button
briefly).

The Operations/Status Tile indicates the type of call initiated, the call’s status and the
called user ID (SSI or GSSI). For a simplex call the mobile may initially be transmitting or
receiving depending on the configuration. It may or may not be possible to cleardown an
emergency call from the mobile; normally the call can be cleared from the Test Set. An
emergency group call is be cleared down automatically by the Test Set after expiry of the
Hang Timer.

Mobile Originated Call in Alerting State: Call Accept and Call Reject

When a hook signaling call is set up from the mobile to the Test Set, the Test Set enters
the Alerting state, representing the period when the calling party is waiting for the called
party to answer the call. During this period a called party alerting tone should be heard
from the mobile. The Test Set can be configured to respond during the alerting state via
the options in the Call Timers & Trunking Configuration Tile.

When the Test Set Answer Mode is set to Auto, the Test Set automatically simulates the
called party answering the call after the defined Test Set Auto Answer Time (range 0 to
30 s). The call then enters the conversation state on the Traffic Channel. If Auto Answer
is set with a time of 0 s, mobile originated calls go straight into conversation without
delay, and a called party alerting tone may not be heard from the mobile.

When Test Set Answer Mode is set to Manual, the Test Set only answers the call if the
Answer soft key is pressed. If the call is not answered, the mobile is likely to time out
after a pre-set period and the Test Set indicates Released, expiry of mobile timer. The
3900 can also be configured to simulate the called party rejecting the mobile originated
call by pressing the Reject soft key during the alerting state. The Answer and Reject soft
keys can also be used with Test Set Answer Mode set to Auto if to set a long Test Set
Auto Answer Time.
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5.13.2 Mobile Terminated Calls

The following Mobile-Terminated Call Types are supported:

o The Mobile Terminated Message types supported by the Test Set are described in
this section.

5.13.2.A Setting Up a Mobile Terminated Call

To set up mobile terminated calls:

STEP PROCEDURE
. Select the Operations/Status Tile on the Test Set.
2. Press the Call Mobile Soft Key.
3. Select the required call type by pressing the appropriate soft key. Configure the
required parameters for the desired call type.
OJRF Settings
Control Channel | 3600 = Gen| 390012500 MHz Ana  360.012500 Mz S
Traffic Channel | 3700 Siot[3 ] - Gen| 392512500 MHz Ana | 302512500 MHZ e [ PP Cal
RF Gen Level | -75.0 4Bm [ moaon
gm_lm Power Expected | m.me:gnlﬁ_;::mzl;c S AGC Off e e
¥ |History b assm
Advanced Link: N [A Duplex [No  CLCH Needed yes ~ Confinn
s Mt Concernt c
Authentication: Yos Carvier [No  Advanced Link [No _Other Fhone
SCK Air IF Encryption: o Protocol call
VaD Air Standari: EM Voice [Ves  Minimum Mode [Ho  Actions
et I o W E-E Encrypt [Ho Camier Sig Chan o~ .
fmﬁtﬂl?cm: e Semctad dircuit Data [No  Authentication [ves Emergency
Mobile SSI: 12345789 Packet Data [No  SCK Air Encrypt [No e
L aneh ) Fast Switching [No VD Air Std EDT
| DCK Air Encrypt [No Security Std [ User
Call
.R\l Tk_ MCCH | Registered (ITSI] Attach)
ITSl; -—mfemeef 2345783 Group: 00000101 Selected
TEE ===eefonfrmans, f= Power Qass: - Rx Oass: - Send
Massage
[ TETRAMS | TETRA 380-400 +12.5 [wmic INT it

Fig. 5-31 TETRA MS Operations/Status Tile - Call Mobile Soft Keys
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5.13.2.B

Mobile Terminated Group Call

A Mobile Terminated Group Call has the following characteristics:

J Call is addressed to a group of TETRA users (point-to-multipoint).
o Simplex call only.

. Direct set-up only.

L Automatic cleardown by network.

The following configuration should be checked before setting up a group Call for the first
time.

STEP PROCEDURE

1. Select the Call Types Configuration Tile and select Group in the Call Type field.
2. Set the Priority as required. (Typically 00 = Priority Not Defined.)

3. Set the Calling Party SSI as required.

The following operations are necessary to initiate a group call from the Test Set to the
mobile. Set up may vary depending on the mobile’s functionality.

STEP PROCEDURE

1. Select the Operations/Status Tile on the Test Set.

2. Verify mobile has registered to the Test Set (SSI or full ITSI displayed).

3. Verify mobile has attached a selected Group ID (GSSI) to the Test Set.

4. Verify mobile’s selected Group ID (GSSI) is not No Group.

5. Verify mobile is in Group Mode, if it has a group selection.

6. Do not alter the value of GSSI in the Mobile Parameters Configuration Tile (refer
to Note 1 below).

7. Press the Call Mobile Soft Key, then the Group Call Soft Key on the Operations/
Status Tile. No action is required on the mobile to answer the call, as it is direct
set-up.

The Operations/Status Tile indicates the type of call initiated, the call’s status and the
called Group ID (GSSI). The mobile is initially receiving. It is normally possible for the
mobile to leave but not to cleardown the group call, as it is not the call owner; the call
can be cleared down from the Test Set.

The Test Set automatically clears down the call after expiry of the Group Call Hang Timer
if the mobile and Test Set are not transmitting.

Mobile terminated group calls are addressed to the Group ID
| NOTE | 1 (GSSI) value shown on the Mobile Parameters Configuration Tile,
which is updated with the selected Group ID at registration or when
a new group is selected on the mobile. If the mobile has attached
other Group ID (GSSI) values in addition to the selected Group ID,
it may be able to receive calls addressed to these groups. This
depends on whether the mobile has been configured to scan for
calls to other attached groups. In this case, the GSSI value in the
Mobile Parameters Configuration Tile can be changed to one of the
other Group ID values to test this behavior. TETRA

Unlike an individual call, a group call is addressed to multiple
| NOTE | > mobiles that do not acknowledge the call set-up. Therefore, as the
Test Set is not expecting an acknowledgement from the mobile, the
Test Set always goes into conversation on the TCH whether or not
there is a mobile under test that recognizes the Group ID.
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5.13.2.C

5.13.2.C .1

5.13.2.C.2

5.13.2.C.3

Mobile Terminated Private Call (Individual Call)

A Mobile Terminated Private Call has the following characteristics:

J Call is addressed to an individual TETRA user (point-to-point)

o Can be simplex or duplex call

. Can be direct set-up or hook signaling

The following configuration must be completed and verified before a call is initiated:
STEP PROCEDURE

1. Select the Call Types Configuration Tile and select Private in the Call Type field.
2. Set Simplex or Duplex as required.

3. Set the Signaling Type to Direct or Hook as required.

4. Set the Priority box as required. Typically 00 = Priority Not Defined.

5. Set the Calling Party SSI as required (refer to Note 1).

The ability to receive a simplex or duplex private call depends on the mobile under test
and its program configuration. The ability to accept direct set-up or hook signaling
depends on the mobile configuration, but may be affected by user selection of Loud Mode
(speaker) or Discreet Mode (ear piece) on the mobile - a direct set-up call may be
modified by the mobile under test to hook signaling.

The following operations are necessary to initiate a private call from the Test Set to the
mobile. Set up may vary depending on the mobile’s functionality.

STEP PROCEDURE
1. Select the Operations/Status Tile on the Test Set.
2. Verify mobile has registered to the Test Set (SSI or full ITSI displayed). Do not

alter the value of SSIin the Mobile Parameters Configuration Tile (refer to Note

1).

3. Press the Call Mobile Soft Key on the Test Set, followed by the Private Call Soft
Key.
4. Perform the indicated operation according to the type of call in progress.

Simplex, direct set-up

No action is required on the mobile to answer the call.

Simplex, hook signaling

Press and hold the mobile’s PTT switch to answer the call (refer to Note 2).
Duplex, hook signaling

Press the mobile’s key marked SEND (handset up) or Y (yes) or OK to answer the call, or
if the mobile has none of these keys, briefly press and release PTT (refer to Note 2).

The Operations/Status Tile indicates the type of individual call initiated, the call’s status
and the called ID (SSI). For a simplex call, the mobile is initially receiving (direct set-up)
or transmitting (hook signaling). For a duplex call, the mobile is transmitting and
receiving, and PTT operation is not required. The call can be cleared down from either
the mobile or the Test Set.

Mobile terminated private (individual) calls are addressed to the
| NOTE | 1 user ID (SSI) shown in the Mobile Parameters Configuration Tile,
which is updated with the mobile’s SSI at registration. TETRA
Mobiles ignore individual calls addressed to other users.

NOTE For some mobiles it may be necessary to select Private Mode
| |2 before answering an individual call.




TETRA MS System

5.13.2.D

Mobile Terminated Telephone Call (PSTN Call)

A Mobile Terminated Telephone Call has the following characteristics:

J Called TETRA user is accessed via the gateway (PSTN) from the external PSTN
o Normally duplex call for both users, but can be simplex call for TETRA user

. Hook signaling only

J DTMF overdial for end to end signaling

The following configuration must be completed and verified before a call is initiated:
STEP PROCEDURE

1. Select the Call Types Configuration Tile and in the Call Type box select Phone.
2. Set the Priority as required. (Typically 00 = Priority Not Defined.)

3. Set the CALLING PARTY ESN as required (refer to Note 3).

The ability to receive a simplex or duplex private call depends on the mobile under test
and its program configuration. The ability to accept direct set-up or hook signaling
depends on the mobile configuration, but may be affected by user selection of Loud Mode
(speaker) or Discreet Mode (ear piece) on the mobile - a direct set-up call may be
modified by the mobile under test to hook signaling.

The following operations are necessary to initiate a private call from the Test Set to the
mobile. Set up may vary depending on the mobile’s functionality.

STEP PROCEDURE
. Select the Operations/Status Tile on the Test Set.

2. Verify mobile has registered to the Test Set (SSI or full ITSI displayed).

3. Do not alter the SSI value on the Mobile Parameters Configuration Tile. Refer to
Note 1.

4. Press the Test Set’s Call Mobile Soft Key, followed by the Phone Call Soft Key.

5. Press the mobile’s key marked SEND (handset up) or Y (yes) or OK to answer the
call, or if the mobile has none of these keys, briefly press and release PTT (refer
to Note 4).

The Operations/Status Tile indicates the type of individual call initiated, the call’s status
and the called ID (SSI). Since this is a Duplex call, PTT operation is not required. It may
be possible to send DTMF signaling during a duplex telephone call. The call can be
cleared down from either the mobile or the Test Set.

Mobile terminated telephone calls are addressed to the user ID
| NOTE | 1 (SS8Il) shown in the Mobile Parameters Configuration Tile, which is
updated with the mobile’s SSI at registration. TETRA Mobiles
ignore individual calls addressed to other users, i.e. different SSI
values.

NOTE For some mobiles it may be necessary to select Phone Mode
| | 2 before answering a telephone call.

NOTE If the Calling Party ESN matches a phone number entry stored in
| | 3 the mobile’s directory, the mobile should display the name
associated with the phone number as the calling party ID.

NOTE Some mobiles are only capable of simplex operation and may
| | 4 Cchange the duplex call to simplex or reject the duplex call. Press
and hold the mobile’s PTT switch to answer a simplex call.

NOTE For mobile terminated telephone calls via a PABX or ISDN
| ‘5 gateway, use User Defined call type and select the appropriate
gateway as the calling party SSI.
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5.13.2.E

5.13.2.E.1

5.13.2.E.2

5.13.2.E.3

Mobile Terminated Emergency Call

A Mobile Terminated Emergency Call has the following characteristics:

J Call can be addressed to an individual TETRA user or a group of TETRA users
o Can be simplex or duplex call

. Can be direct set-up or hook signaling

o Emergency priority level 15, i.e. Pre-emptive Priority level 4

The following configuration must be completed and verified before a call is initiated:
STEP PROCEDURE

1. Select the Call Types Configuration Tile. Select Emergency from the Call Type

drop-down menu.

2. Set Group/Individual as required.

3. Set Simplex/Duplex as required.

4. Set the signaling Type to Direct or Hook as required.
5. Set the Calling Party SSI as required.

The mobile may be configured to recognize an emergency call as a special case and
behave differently, for example by displaying EMERGENCY and over-riding the user
setting of the volume control, or by activating the mobile’s microphone and transmitter
without requiring the user to press the PTT.

The following operations are necessary to initiate an emergency call from the Test Set to
the mobile. Set up may vary according to the mobile’s functionality.

STEP PROCEDURE

1. Select the Operations/Status Tile on the Test Set.

2. Verify mobile has registered to the Test Set (SSI or full ITSI displayed).

3. roup call: Verify mobile has attached a selected Group ID (GSSI) to the Test Set.

4. Group call: Verify mobile’s selected Group ID (GSSI) is not NO GROUP. Do not
alter the value of SSI or GSSI on the Mobile Parameters Configuration Tile.

5. Press the Test Set Call Mobile Soft Key, followed by the Emergency Call Soft Key.

6. Perform the indicated operation according to the type of call in progress.

Perform the indicated operation according to the type of call in progress.
Simplex, Direct Set-up

No action is required on the mobile to answer the call.

Simplex, Hook Signaling

Press and hold the mobile’s PTT switch to answer the call.

Duplex, Hook Signaling

Press the mobile’s key marked SEND (handset up) or Y (yes) or OK to answer the call, or
if the mobile has none of these keys, briefly press and release PTT.

For a simplex call, the mobile initially receives (direct set-up) or transmits (hook
signaling). For a duplex call, the mobile is transmitting and receiving, and PTT operation
is not required. The ability to cleardown the emergency call from the mobile depends on
the mobile. The call can be cleared down from the Test Set. An emergency group call is
cleared down automatically by the Test Set on expiry of the hang timer.
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5.13.2.F

Mobile Terminated User Defined Call

A Mobile Terminated User Defined Call allows all mobile terminated call parameters to be
set to the user’s requirements. It can be used to define call types that are not covered by
the four pre-defined call types (i.e., a simplex telephone call) or to provide an additional
call type (i.e., a private duplex call when the pre-defined private call type is set to
simplex).

The following configuration should first be carried out to define the required call type.
STEP PROCEDURE

1. Select the Call Types Configuration Tile. Select User Defined in the Call Type
drop-down menu.

Set Individual/Group as required.

Set Simplex/Duplex as required.

Set Signaling Type to DIRECT or HOOK as required.

Set the Priority as required.

Set the Calling Party SSI as required.

Set the Calling Party ESN as required.

Set ESN to Not Required if Calling Party ESN is not to be sent.
To configure the Test Set:

STEP PROCEDURE

0 N O 0o~ WDN

Select the Operations/Status Tile on the Test Set.

2. Press the Test Set Call Mobile Soft Key, followed by the User Defined Call Soft
Key.

3. Answer the call as required by the call type.
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5.13.2.G Mobile Terminated Call in Alerting State:
Caller ID, Call Modification, Call Reject and Call Abort

When a mobile terminated hook signaling call has been initiated from the Test Set to the
mobile, the mobile is in the Alerting state, waiting for the call to be answered on the
mobile. During this time the Operations/Status Tile indicates Mobile Alerting. The Test
Set supplies a calling user ID to the mobile, as configured for the call type, and the
mobile may show this number if it has caller ID display capability. It is also possible to be
in this state if a direct set-up call has been initiated from the Test Set to the mobile, and
the mobile performs Call Modification to a hook signaling call by indicating to the Test
Set that it is in the Alerting state. There are six possible mobile and Test Set actions
available during the Alerting state:

J The call is answered using the mobile’s PTT switch (for a simplex call) or the
mobile’s key marked SEND (handset up) or Y (yes) or OK (for a duplex call). The
Operations/Status Tile indicates In Call status.

o The mobile can auto-answer the call if it has this capability. This depends on the
mobile’s setting of Loud Mode (speaker) or Discreet Mode (ear piece), if
applicable.

J Call can be auto-rejected by using the mobile’s key marked END (handset down)
or C (clear). The Test Set indicates MCCH/Call Rejected on the Operations/Status
Tile.

o Call can be auto-rejected if the mobile has this capability and if it is not answered

before expiry of the mobile’s call set-up timer (typically 20 to 60 s duration). The
Test Set indicates Call To Mobile Not Answered on the Operations/Status Tile.

J A call can be aborted using the Test Set Abort Call soft key, simulating the calling
user abandoning the call (hanging up) when the called user does not answer. This
may cause the mobile to indicate that there has been a missed call.

o The Test Set automatically aborts the call after 65 s if there is no answer or reject
action.

5.13.2.H Mobile Terminated Call:
Call Type, Call Modification and Call Rejection by Mobile

Any combination of Call Type parameters can be set in the Call Types Configuration Tile
with the Call Type field set to User Defined. These parameters are used to determine the
type of mobile terminated call that is set up from the Test Set to the mobile when the Call
Mobile and User Defined Call soft keys are pressed. Some parameter combinations are
invalid (for example Group with Duplex or Hook), and a TETRA Mobile does not
necessarily support every valid combination of call type parameters.

When a non-supported call type is set-up, the mobile may modify the call to a type it does
support. If this occurs the Test Set indicates the actual call type that is now taking place.
Alternatively, the mobile may reject the call set-up, indicating that it does not support the
service requested; in this case the Test Set indicates MCCH/Call To Mobile Rejected on
the Operations/Status Tile.
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5.14 PTT OPERATION

During a simplex call on a TETRA Network, only one user at a time may talk (transmit).
Mobile users indicate their wish to talk by holding or releasing the PTT switch on the
TETRA Mobile. The PTT switch does not directly control the mobile’s transmitter -
signaling is sent to the base station requesting or relinquishing permission to transmit.
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5.15 SIMPLEX CALLS ON TEST SET

The Call Timers & Trunking Configuration Tile, Trunking Type parameter selects
Transmission or Quasi-transmission as the Message Type for simplex calls. This setting
is only effective when Conversation Mode is used in connection with the Call Timers &
Trunking Configuration Tile. The Test Set Trunking Mode selection applies to Mobile
Originated Calls as well as Mobile Terminated Calls.

The Call Timers & Trunking Configuration Tile, Transmit Mode parameter selects None,
Timed, or Continuous as the Transmit Mode.

The Test Set Transmit Mode parameter is only effective when the
| NOTE ‘ Test Set Trunking Type is set to Transmission Trunking. During
Message Trunking and QTT, the Test Set Transmit Mode is
Continuous regardless of the setting.

The following Test Set behaviors apply to Simplex Calls when the Test Set Transmit
Mode is set to None and Trunking Mode is set to Transmission Trunking:

o When the mobile’s PTT is released, the Test Set indicates Mode:MCCH Call
Active and TxRx and the mobile is returned to the MCCH.
o PTT requests can be made by the mobile, but the Test Set does not simulate

another user talking. If no PTT requests are made during a Group Call, the Test
Set automatically clears down the call on expiry of the Group Call Hang Timer.

o The following Test Set behaviors apply to Simplex Calls when the Test Set
Transmit Mode is set to Timed and Trunking Mode is set to Transmission
Trunking:

o When the mobile’s PTT is released, the Test Set indicates Mode:MCCH Call
Active and TxRx and the mobile is returned to the MCCH.

o PTT requests can be made by the mobile, otherwise the mobile simulates another

user talking on expiry of the Test Set Quiet Time. The Test Set indicates
Mode:Conversation and TxRx. The Test Set simulates the other user releasing
PTT on expiration of the Test Set Transmit Time.

o PTT requests can be made by the mobile. If no PTT requests are made during a
group call, the Test Set automatically clears down the call on expiration of the
Group Call Hang Timer.

The following Test Set behaviors apply when the Test Set Transmit mode is set to
Continuous, whether the call is mobile originated or mobile terminated:

J When the mobile’'s PTT is released, the Test Set indicates TxRx. The Test Set
immediately indicates to the mobile that another user has been granted transmit
permission, and the mobile under test receives the audio on the Traffic Channel
(Silence, Test Tone or Talk-back). The mobile under test continues to receive the
audio on the Traffic Channel until either the PTT is pressed or the call is cleared
down. In the case of Message Trunking with Conversation Mode Talk-back,
previously stored speech is continuously replayed. When the mobile’s PTT is
pressed, the Test Set indicates TxRx and the mobile’s transmitter is turned ON.
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5.16

DTMF OVERDIAL

During a duplex telephone call, some mobiles are able to indicate DTMF signaling to
communicate with automated equipment connected to the PSTN. This capability depends
on the mobile’s configuration and may be a user defined option in the mobile’s settings
menu.

If enabled, pressing any of the keys 0 to 9,*, # on the mobile’s keypad causes these digits
to be sent to the Test Set which displays, e.g., DTMF:123456789*0#. The mobile may be
configured to indicate a DTMF tone for as long as the key is pressed, in which case the
Test Set shows the digit in inverse video until the key is released.
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5.17

SELECTION OF TRUNKING MODE

During a simplex call on a TETRA Network, only one user at a time may talk (transmit).
Other users wishing to talk (transmit) may make transmission requests either before or
after the user with permission to transmit has finished talking. Depending on the relative
priorities of the users, a transmit request may either interrupt the transmitting user or be
queued pending the end of transmission. When the transmitting user ceases
transmission, another user granted permission to transmit or the call is silent (no user
transmitting).

The Trunking Mode defines the system behavior when no user is transmitting. In the case
of Message Trunking, the mobiles in the call remain assigned to the Traffic Channel until
the call is cleared down. In the case of Transmission Trunking, the mobiles in the call are
returned to the MCCH, with a Traffic Channel being assigned each time permission to
transmit is granted. In the case of QTT, the mobiles remain on the Traffic Channel for a
short period and are changed to the MCCH if no PTT requests are made within the QTT
Hang Timer Period.
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5.18

CALL CLEARDOWN

A call from the Test Set can always be cleared down using the Cleardown Soft Key. It is
also often possible to cleardown a call from the mobile, depending on the mobile
configuration and the type of call. The method for clearing down depends on the mobile.
For a Mobile Originated or Mobile Terminated Group Call, the Test Set automatically
clears down the call when the Call Hang Timer (Transmission Trunking, Timed or No
Transmission) has expired.

If an attempt is made to cleardown a Mobile Terminated Group Call
‘ from the mobile, this does not cleardown the call on the Test Set, as
the mobile does not send any signaling to the Test Set in this case.
The mobile simply leaves the Traffic Channel (TCH) and return to
the MCCH. However, since the Test Set is still in Conversation Mode
on the Traffic Channel, the mobile does not find the MCCH until the
Cleardown Soft Key is pressed, which causes the Test Set to return
to Mode: MCCH.

| NOTE
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5.19

5.19.1

5.19.2

5.19.3

5.19.4

TRANSMIT / RECEIVE INDICATORS

An icon on the Operations/Status Tile indicates the current state of the mobile transmitter
and the Test Set RF Generator. This is shown and explained in the examples.

When a simplex call has been set up on the Test Set, holding the mobile’s PTT switch
pressed requests transmit permission; the Test Set grants transmit permission to the
mobile, the mobile then turns on its transmitter, and the Test Set indicates RxTx.
Releasing the mobile’s PTT switch relinquishes the transmit permission; the mobile turns
off its transmitter and the Test Set indicates RxTx or RxTx. Refer to the following section
titled Selection of Trunking Mode. PTT operation does not apply to duplex calls, since the
mobile’s transmitter and receiver are both active during the call (the Test Set indicates
RxTx.)

For simplex calls, mobiles are normally configured with a transmit
| NOTE ‘ timer, typically of one minute duration. If the PTT switch is held
pressed for longer than this period, the mobile autonomously ceases
transmission as if the user had released the PTT switch. To avoid
transmission time-out when testing a TETRA Mobile, VIAVI
recommends setting up a duplex call (if possible) to examine the
mobile transmitter measurements in detail. Using duplex also avoids
the need to hold the mobile’s PTT switch pressed during transmitter
measurements.

L~ Operations | Status

W In Call (Silence) Group Call established
called] ID: —/-——/00000001

Call Type: Mobile Terminated - Group Simplex Direct Priority 0

Fig. 5-32 Operations/Status Tile - Rx/Tx State Icon
Quiet Indicator

Neither the Test Set or mobile is transmitting. This may be CALL
0 . ACTIVE or either FACCH (Message Trunking) or MCCH (Transmission
Rx Tx Trunking) or NO CALL in progress (on MCCH).

o
2

Transmit Indicator

Tx Indicator means the mobile is transmitting to the Test Set in a

Elﬂpl simplex call.
Rx Tx

"

Receive Indicator

Rx Indicator means the mobile is receiving a simplex call being
transmitted by the Test Set.

"

Rx Tx

Duplex Indicator

Rx / Tx Indicators mean the mobile and Test Set are both transmitting.

O/Ope
Rx Tx
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5.20
5.20.1

5.20.2

5.20.2.A

STATUS AND SHORT DATA (SDS) MESSAGES
Mobile Originated Status and Short Data (SDS) Messages

For Mobile Originated Messages, the relevant Message Type is selected on the mobile by
the user. The Mobile Originated Message Types supported by the Test Set are described
in this section.

Status Messages

Status Messages are displayed on the Operations/Status Tile in the Current Events box
and in the Miscellaneous message area, as shown in Fig. 5-33. The messages that are
displayed in these areas are mentioned throughout the remainder of the Status and Short
Data (SDS) Messages section.

Current Mode box Current Events box
| QOperations | S*atus
Rz Tx MCCH SD3 Message from WS received
ITSI: Group: 00000101 Selected

) | | pe— i S S Power (lass: - Rx Class: -
SDS Msg: Type 4 (SDS TL TEXT) "this is a tes

—~Miscellaneous message area

Fig. 5-33 TETRA MS Operations/Status Tile - Status Message Areas

Mobile Originated Status Message

A Mobile Originated Status Messages has the following characteristics:
o 16-bit number with pre-defined meaning.
o Message is addressed to an individual TETRA user or a group of TETRA users.

The ability to originate a Status Message depends on the mobile under test and its
program configuration.

The following operations are necessary to send a Status Message from the mobile to the
Test Set. Set up may vary according to mobile functionality.

STEP PROCEDURE

Verify mobile has registered to the Test Set (SSI or full ITSI displayed).
Verify Test Set is in MCCH mode or that it is in a call.

Select STATUS using the mobile’s soft keys and menu functions.

Select a pre-coded Status Message or enter a status number on the mobile.

a b~ W N =

Enter or select an individual or group message destination address on the mobile.
6. Send the Status Message by pressing the appropriate key on the mobile.

The mobile may indicate that the Status Message has been successfully sent. The Test
Set indicates on the Operations/Status Tile the numerical value of the Status Message (in

hexadecimal and decimal), and the type of Status Message that has been received, in the
format shown below.

In the Miscellaneous message area:
Status Msg: xxxx, (ddddd), cccccecccece

With x being HEX digits, d being decimal digits and c being text characters making up the
message type text. The destination SSI or GSSI of the Status Message is shown by
selecting the green envelope icon.

Status Messages within the range of 8000 - EFFF HEX (32768 - 61439) are defined by
network operators or user applications. Other Status Message values are for system use.
Some of these values have standard defined meanings as shown in the following table:
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5.20.2.A.1

Displayed Status Values

HEX Value Decimal Text Indicated by Test Explanation
Value Set
0000 0 EMERGENCY STATUS May precede an emergency call
0001 1 RESERVED FOR TETRA Base station fall back
0002 to 7BFF 2 to 31743 RESERVED FOR TETRA Reserved for future definition in the

TETRA standard.

7C00 to 7CFF

31744 to 31999

TEXT PROTOCOL 000 to
TEXT PROTOCOL 255

SDS-TL message number nnn was
not understood by the receiving MS

7D00 to 7DFF

32000 to 32255

TEXT MEM FULL 000 to
TEXT MEM FULL 255

Text message number nnn could not
be stored by the receiving MS

7EQ00 to 7TEFF

32256 to 32511

TEXT RECEIVED 000 to

Text message number nnn received

TEXT RECEIVED 255 by the MS
7F00 to 7FFF |32512 to 32767 | TEXT CONSUMED 000 to Text message number nnn read by
TEXT CONSUMED 255 the MS user

8000 to EFFF

32768 to 61439

RESERVED FOR USER

Values defined by user applications

F000 to FDFF

61440 to 65023

RESERVD FOR SYSTEM

Reserved for future system

definition
FEOO 65024 GENERAL STATUS ACK Status Message received by MS
FEO1 65025 GENERAL STATUS NO ACK Negative acknowledgement.
(SwMI error code)
FEO2 65026 NOT AUTHORISED SwMI error code
FEO3 65027 UNKNOWN ADDRESS SwMI error code
FEO4 65028 NO DESTINATION SwMI error code
FEO5 65029 DEST NOT REACHABLE SwMI error code
FEO06 65030 UNAUTH DESTINATION SwMI error code
FEO7 65031 DESTINATION BUSY SwMI error code
FEO8 65032 VALUE OUT OF RANGE Status Message received by MS

outside the range of defined values

FEO9 to FE1F

65033 to 65055

RESERVD FOR SYSTEM

Reserved for future definition of
system error codes

FE20 to FEEF

65056 to 65263

RESERVD FOR SYSTEM

Reserved for future definition

FEFO 65264 TX INHIBIT ON RF sensitive area use
FEF1 65265 TX INHIBIT OFF RF sensitive area ended
FEF2 to FEF5 |65266 to 65269 | RESERVD FOR SYSTEM Reserved for future system
definition
FEF6 65270 NORMAL AL CALL REQ MS requests system to set up an
ambience listening call
FEF7 65271 EMERG AL CALL REQ MS requests system to set up an
emergency ambience listening call
FEF8 65272 SCANNING OFF MS is not scanning groups
FEF9 65273 SCANNING ON MS is scanning groups
FEFA 65274 ENTRY REQUEST MS wants to be a member of a group
FEFB 65375 RESERVD FOR SYSTEM Reserved
FEFC 65276 URGENT CALLBACK Urgent call-back request
FEFD 65277 SELECTIVE ALERT Notification of important call
FEFE 65278 RESERVD FOR SYSTEM reserved
FEFF 65279 CALLBACK REQUEST Call-back request
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5.20.2.B

5.20.2.C

Mobile Originated Short Data (SDS) Message

A Mobile Originated Short Data Messages has the following characteristics:
. Type 1: 16-bit number

o Type 2: 32-bit number

. Type 3: 64-bit number

. Type 4: variable length Text Message or other SDS-TL application

o Message is addressed to an individual TETRA user or a group of TETRA users

The ability to originate a Status Message depends on the mobile under test and its
program configuration.

The following operations are necessary to send a Status Message from the mobile to the
Test Set. Set up may vary according to mobile functionality.

STEP PROCEDURE

Verify mobile has registered to the Test Set (SSI or full ITSI displayed).
Verify Test Set is in MCCH mode or that it is in a call.

Select STATUS using the mobile’s soft keys and menu functions.

Select a pre-coded Status Message or enter a status number on the mobile.

a B W N -

Enter or select an individual or group message destination address on the mobile.
6. Send the Status Message by pressing the appropriate key on the mobile.

The mobile may indicate that the Status Message has been successfully sent. The Test
Set indicates on the Operations/Status Tile the numerical value of the Status Message (in
hexadecimal and decimal), and the type of Status Message that has been received, in the
format shown below.

In the Miscellaneous message area:

Status Msg: xxxx, (ddddd), cccccceccece

With x being HEX digits, d being decimal digits and ¢ being text characters making up the
message type text. The destination SSI or GSSI of the Status Message is shown by
selecting the green envelope icon.

Status Messages within the range of 8000 - EFFF HEX (32768 - 61439) are defined by
network operators or user applications. Other Status Message values are for system use.
Some of these values have standard defined meanings as shown in the following table:

Type 1, 2 and 3 Messages

The Test Set indicates the numerical value (in hexadecimal) and the type of short data
message that has been received. Short data message types are indicated as follows:

o SDS Msg: Type 1 xxxx (4 HEX characters).
o SDS Msg Type 2 xxxxxxxx (8 HEX characters).
J SDS Msg Type 3 xxxxxxxxxxxxxxxx (16 HEX characters).

The destination SSI or GSSI of the SDS message is shown by selecting the yellow
envelope icon.
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5.20.2.D

5.20.2.D.1

5.20.2.D.2

5.20.2.D.3

5.20.2.D.4

5.20.2.D.5

5.20.3

Type 4 Messages

SDS Type 4 Messages are of variable length and use the SDS Transport Layer (SDS-TL)
protocol to identify their content and request delivery reports. All SDS Type 4 Messages
should contain at least a minimal 8-bit Protocol identifier as specified in ETSI EN 300
392-2 Clause 29.

The Test Set provides a minimal single line display of the form SDS Msg: Type 4 (xxx)
xxxxxx when any SDS type 4 Message is received. Select the yellow envelope icon to
display the full message content.

O|RF Settings
Control Channel | 3600 = Gen 390012500 MHz Ana | 350.012500 MHz|
Traffic Channel | 3700 Slot |3 w| = Gen| 392512500 MHz| Ana | 382.512500 MHz

RF Gen Level | 75.0 @Bm [Mod on Selecting the yellow
Mobile Power | Expecied sjoodem: 1w €nvelope icon opens a
T——— T message dialog box.
HSDS Message
! Message Type: Type 4 (SDS TL TEXT)

Message Humber: 1 Called 1D: 00000101

Encoding: 150 1 Latin 1 (8 Bit) ESN:
\ Service: Group Report Type: HNone
this is a test
1
o
T
SiOperations f Status _ @
Rx Tx MCCH SDS Message from M3 received
ITSI: Group: D0D00101 Selected
TEl: e T Power Class: - Rx Oass: -
SDS Msg: Type 4 (SDS TL TEXT) “this is a test *
TETRAMS | TETRA 360-400 +12.5 [vme INT

Fig. 5-34 TETRA MS - SDS Message Tile
Message Type

Indicates whether the message is identified as an SDS-TL Text Message. (INDIVIDUAL)
or (GROUP) whether the message is sent to an SSI| or a GSSI.

For other SDS-TL Message Types the SDS-TL protocol identifier is shown as a HEX
value.

Coding Scheme

Indicates whether the text message was sent using 8-bit TETRA standard coding or 7-bit
GSM compatible coding.

Report Request

Indicates the report type requested by the mobile (received, consumed or none). The Test
Set sends the requested report type as a short report.

Message Number

Identification number of the message. The Test Set includes this number in the message
report (if requested).

The Message Text box shows the text message sent by the mobile, up to 160 characters.
For non-text messages this box shows up to 80 HEX bytes of data sent by the mobile.

Called ID
Shows the SSI (individual) or GSSI (group) to which the message was sent.

Mobile Terminated Status and Short Data (SDS) Messages

The Mobile Terminated Message types supported by the Test Set are described in this
section.
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5.20.3.A Mobile Terminated Status Message

Message Type  [Stalus Message | =]

Status Message

Group/individual | Individual |

Calling Party SSI 742200 = | B5338 Hex = [Test Set hd
Status Message | 65279 = | FEFF Hex = |Callback Request -l
Calling Party ESN 01436742200 Included
M -200 +12. I
TETRA M3 TETRA 380-400 +12.5 T

Fig. 5-35 TETRA MS Status Message Configuration Tile
A Mobile Terminated Status Message has the following characteristics:
o 16-bit number with pre-defined meaning.
o Message is addressed to an individual TETRA user or a group of TETRA users

The following operations are necessary to send a Status Message from the Test Set to
the mobile. Set up may vary according to the mobile’s functionality.

STEP PROCEDURE

1. Verify mobile has registered to the Test Set (SSI or full ITSI displayed).
Verify Test Set is in MCCH mode.

3. Select the Messages Configuration Tile and select Status Message from the
Message Type drop-down menu.

4. Set the following parameters as required:

o Individual or Group

J Calling Party SSI

. Status Message value

J Calling Party ESN value (if required)

o Included or Not Included

5. Select the Operations/Status Tile on the Test Set and press the Send Message

Soft Key followed by the Status Message Soft Key.

The mobile may indicate that the Status Message has been received and the message
and calling party address should be displayed. The Test Set indicates on the Operations/
Status Tile that the message has been sent and the numerical value of the Status
Message (in hexadecimal and decimal), in the format shown below.

In the Current Events box:
Sending Status Message to MS
followed by:
Status Message from MS received or Status/SDS sent to MS failed
In the Miscellaneous message area:
Status Msg: FE0O, (65024) General Status Acknowledge
Full details are recorded in the Protocol History Tile.
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5.20.3.B Mobile Terminated Short Data (SDS) Message Types 1, 2 and 3

Message Type [SDS Type1,2 &3 |

303 Type 1, 2 & 3 Messages

Group/individual | Individual i

Calling Party 331 TAZZ00 = | B5338 Hex = Test Set !I
303 Type 1 Message 5431 Hex
SDS Type 2 Message 54585032 Hex

SDS Type 3 Message 5459504533534453  Hex

Calling Party ESN 01436742200 Included

[ TETRAMS | TETRA 380-400 +12.5 | INT

Fig. 5-36 TETRA MS SDS Types 1, 2, and 3 Message Tile
Mobile Terminate Short Data Message Types have the following characteristics:

. Type 1: 16-bit number
o Type 2: 32-bit number
o Type 3: 64-bit number
. Message is addressed to an individual TETRA user or a group of TETRA users

The ability to receive a Short Data Message depends on the mobile under test and its
program configuration. Type 4 is more commonly supported than Types 1, 2 and 3.

The following operations are necessary to send a Short Data Message from the Test Set
to the mobile. Set up may vary according to the mobile’s functionality.

STEP PROCEDURE

1. Verify mobile has registered to the Test Set (SSI or full ITSI displayed).

2. Verify Test Set is in MCCH mode.

3. Select the Messages Configuration Tile and select SDS Type 1, 2 & 3 from the
Message Type drop-down menu.

4. Set the following parameters as required:

o Individual or Group

o Calling Party SSI

o SDS Type 1, 2 or 3 Message

J Calling Party ESN value (if required)

o Included or Not Included

5. Select the Operations/Status Tile on the Test Set and press the Send Message
Soft Key.

6. Press the Type 123 SDS Messages Soft Key followed by either the SDS Type 1

Message or SDS Type 2 Message or SDS Type 3 Message Soft Keys.
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STEP PROCEDURE

The mobile may indicate that the SDS Message has been received and the message and
calling party address should be displayed. The Test Set indicates on the Operations/
Status Tile that the message has been sent.

In the Current Events box.

Sending SDS Type 1 Msg to MS (or Type 2 or Type 3)
followed by:

Status/SDS sent to MS

Full details are recorded in the Protocol History Tile.
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5.20.3.C

Mobile Terminated Short Data (SDS) Message Type 4 - SDS-TL Text Message

Messages

Message Type [SDS Type 4 - SDS-TL Text |+ i
To

SDS Type 4 - SDS-TL Text Message

Groupfindividual | Individual -

Calling Party SSI 742200 = | B5336 Hex = |Tesl Set |
Report Type  Received -
Report Size |Short -
Text Coding 150 1 Latin 1 (8 Bit) -
Time Stamp | Included -

This SDS type 4 SDS-TL text message was sent by the
Message | Test Set and is one hundred and twenly characters long

and ends here
Calling Party ESH 01438742200 | Inchudexd
| TETRAMS | TETRA 3B0-400 +12.5 | INT

Fig. 5-37 TETRA MS SDS Type 4 - SDS-TL Text Message Tile

A Mobile Terminated Short Data Message Type 4 - SDS - TL has the following
characteristics:

o Variable length text message

. SDS-TL header identifies message content

o SDS-TL delivery reports may be requested

o Message is addressed to an individual TETRA user or a group of TETRA users

The ability to receive a type 4 short data message depends on the mobile under test and
its program configuration. Some mobiles may not be capable of receiving 7-bit coded
messages.

The following operations are necessary to send a short data message from the Test Set
to the mobile. Set up may vary according to the mobile’s functionality.

STEP PROCEDURE
. Verify mobile has registered to the Test Set (SSI or full ITSI displayed).
2. Verify Test Set is in MCCH mode.
3. Select the Messages Configuration Tile and select SDS Type 4 - SDS-TL Text
Message from the Message Type drop-down menu.
4. Set the following parameters as required:
o Individual or Group
J Calling Party SSI
o Report Type
o Report Size
J Text Coding
o Time Stamp
J Calling Party ESN value (if required)
o Included or Not Included
5. Edit message or set it to one of the pre-defined messages.
6. Set Report Type to request a report from the mobile if required when the message

is received and/or read by the user (‘consumed’).
7. Set Report Size to Short (short report) or Standard (standard report) as required.
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STEP PROCEDURE

8. Set Text Coding to 8-bit or 7-bit as required.

9. Set Time Stamp to Required or Not Required.

10. The text message box initially shows a pre-defined Text Message of 120

characters in length. Focus on the message box and press SELECT to enter a
custom text message or press Set Message To, then Long Default Message, Short
Message or Medium Size Message.

11. Select the Operations/Status Tile and press the Send Message Soft Key, followed
by the Type 4 SDS-TL Text Msg Soft Key.

The mobile may indicate that the SDS Message has been received and the message and
calling party address and time stamp (if included) should be displayed. The Test Set
indicates on the Operations/Status Tile that the message has been sent.

In the Current Events box:

Sending SDS-TL Type 4 Msg to MS
followed by (for example):

SDS std report from MS received

Full details are recorded in the Protocol History Tile.




TETRA MS System

5.20.3.D

Mobile Terminated Short Data (SDS) Message Type 4 - Simple Text Message

Messages

Message Type  [SDS Type 4 - Simple Text | “!s‘“m :

SDS Type 4 - Simple Text Message

Group/individual | Individual  w]
Calling Party $S1 | 742200 = | B5330 Hex = TestSet -
Text Coding IS0 1 Latin 1 (8 Bit) hd

This SD3 type 4 simple text message was sent by the
Message  Test Setand is one hundred and twenly characlers long
and ends hen

Calling Party ESN 01436742200 Inchuderd

[ TETRAMS | TETRA 360-400 +12.5 | T

Fig. 5-38 TETRA MS SDS Type 4 - Simple Text Message Tile

A Mobile Terminated Short Data Message Type 4 - Simple Text Message type has the
following characteristics:

. Variable length text message

. SDS-TL header identifies message content

o SDS-TL delivery reports may not be requested

o Message is addressed to an individual TETRA user or a group of TETRA users

The ability to receive a Type 4 Short Data Message depends on the mobile under test and
its program configuration. Some mobiles may not be capable of receiving 7-bit coded
messages.

The following operations are necessary to send an SDS from the Test Set to the mobile.
Set up may vary according to the mobile’s functionality.

STEP PROCEDURE
. Verify mobile has registered to the Test Set (SSI or full ITSI displayed).
2. Verify Test Set is in MCCH mode.
3. Select the Messages Configuration Tile and select SDS Type 4 - Simple Text
Message from the Message Type drop-down menu.
4. Set the following parameters as required:
o Individual or Group
J Calling Party SSI
. Text Coding
J Calling Party ESN value (if required)
. Included or Not Included
5. Edit message or set it to one of the pre-defined messages. The text message box

initially shows a pre-defined text message of 120 characters in length. Focus on
the message box and press SELECT Key to enter a custom text message.
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STEP PROCEDURE

6. Select the Operations/Status Tile and press the Send Message Soft Key, followed
by the Type 4 SDS Simple Text Msg Soft Key.

The mobile may indicate that the SDS Message has been received and the message and
calling party address should be displayed. The Test Set indicates on the Operations/
Status Tile that the message has been sent.

In the Current Events box.

Sending SDS Type 4 Simple Msg to MS
followed by:

Status/SDS sent to MS

Full details are recorded in the Protocol History Tile.
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5.20.3.E

Mobile Terminated Short Data (SDS) Message Type 4 - Hex Message

Messages

Message Type  |SDS Type 4 - HEX Message | » i

SDS Type 4 - HEX Message

Group/individual | individual W]
Calling Party S5 742200 = | BS5338 Hex = |Test Set -

GZ020101 5468697 320534453207 4770652034206 DES T 3736
1676520696 EZ06BESTHZ C20TT61 TI207I656 ET 2062792074
Message GBESZ054657I74Z053I657 42061 BECAZDEIT 3206 FEE6HZ06ET
56 EGATZE5642061 EEBAZOTATTES6 ETATI2Z 0636061 72616374
B572T 320606 FEEG 72061 BEBAZOESE EBAT IZ06BE57 265

Calling Party ESN 01438742200 Incluged

[T TETRAMS | TETRA 360-400 +12.5 | INT

Fig. 5-39 TETRA MS SDS Type 4 - Hex Message Tile

A Mobile Terminated Short Data (SDS) Message Type 4 - Hex Message has the following
characteristics:

Variable length user application data

SDS-TL header not sent - include in message data if required or use SDS-TL
other

SDS-TL delivery reports not requested - include request in message data if
required or use SDS-TL other

Message is addressed to an individual TETRA user or a group of TETRA users

The ability to receive a Type 4 Short Data Message depends on the mobile under test and
its program configuration.

The following operations are necessary to send an SDS from the Test Set to the mobile.
Set up may vary according to the mobile’s functionality.

STEP

PROCEDURE

1.
2.
3.

Verify mobile has registered to the Test Set (SSI or full ITSI displayed).
Verify Test Set is in MCCH mode.

Select the Messages Configuration Tile and select SDS Type 4 - Hex Message
from the Message Type drop-down menu.

Set the following parameters as required:
Individual or Group

Calling Party SSI

Calling Party ESN value (if required)
Included or Not Included

Set the HEX message data as required. Normally the first byte should be an SDS-
TL protocol identifier.

The message box initially contains the HEX data equivalent of an 8-bit text
message with no report request and no time stamp. Use the DATA keypad to enter
custom data in HEX.
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STEP PROCEDURE

7. Select the Operations/Status Tile and press the Send Message Soft Key, followed
by the Type 4 HEX Msg Soft Key.

The mobile may indicate that the SDS Message has been received and you should be
able to read the message and see the calling party address. The Operations/Status Tile
indicates that the message has been sent.

In the Current Events box.

Sending SDS-TL Type 4 Hex Msg to MS
followed by:

SDS/Status sent to MS.

Full details are recorded in the Protocol History Tile.
Use this message type for other types of messages, including user applications.

The HEX data should be an even number of HEX digits, representing
| NOTE | an integer number of bytes (octets) of data. The data entered is the
SDS Type 4 Message content starting with the SDS-TL protocol
identifier as defined in ETSI EN 300 392-2 Clause 29. The Test Set
calculates the SDS data length from the number of octets of the
data, and generates the remaining protocol necessary to send the
data to the mobile.
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5.20.3.F
Message

Mobile Terminated Short Data (SDS) Message Type 4 - Other SDS-TL

Messages
Message Type  |SDS Type 4 - Other SDS-TL |+ mg‘““ -
To

SDS Type 4 - Other SDS-TL Message

Group/individual |individual  w]

Calling Party SSI | 742200 = | BS338 Hex = Test Set o
Protocol Kentifier | 130 = 82 Hex = [SDS-TL Text Messaging i
Report Type  Recelved -
Report Size | Standard )

015468697 320634453207 4797065203 4206 FFA6BE5 7 220606
STITIEVGTES20696 EZDGBESTOZ0TTE1 TIZ0TIGSEETA2062 79
User Data | Z07466E5Z054657 3742053657 42061 EEGAZ0697 206 FEERSE
DEBTSEEEAT2E5642061 6EGIZ0TATTESEETATI206 36061 7261
BITAEST2TIZ206 CEFEEGETZ0E56 EGAEIGERT2DEEE5T 265

Calling Party ESN 01436742200 Included

[ TETRAMS | TETRA 380-400 +12.5 | Nt

Fig. 5-40 TETRA MS SDS Type 4 - Other SDS-TL Message Tile

A Mobile Terminated Short Data Message Type 4 has the following characteristics:

Variable length user application data

SDS-TL Header identifier message control

SDS-TL Header delivery reports may be requested

Message is addressed to an individual TETRA user or a group of TETRA users

The ability to receive a Type 4 Short Data Message depends on the mobile under test and
its program configuration.

The following operations are necessary to send an SDS from the Test Set to the mobile.
Set up may vary according to the mobile’s functionality.

STEP PROCEDURE

1. Verify mobile has registered to the Test Set (SSI or full ITSI displayed).

2. Verify Test Set is in MCCH mode.

3. Select the Messages Configuration Tile and select SDS Type 4 - Other SDS-TL
Text Message from the Message Type drop-down menu.

4. Set the following parameters as required:

o Individual or Group

. Calling Party SSI

o Protocol Identifier

o Report Type

o Report Size

J User data

J Calling Party ESN value (if required)

o Included or Not Included

5. Select the Operations/Status Tile and press the Send Message Soft Key, followed

by the Type 4 SDS-TL Other Msg Soft Key.
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STEP PROCEDURE

The mobile may indicate that the SDS Message has been received and the message and
calling party address should be displayed. The Test Set indicates on the Operations/
Status Tile that the message has been sent:

In the Current Events box:
Sending SDS-TL OtherMsg to MS
Status/SDS sent to MS
Status/SDS sent to MS failed

HEX data should be an even number of HEX digits, representing an
| NOTE | integer number of bytes (octets) of data. The data entered on the
SDS-TL user application control is defined by the Protocol Identifier
selected. The Test Set calculates the SDS data length from the
number of octets of the data, and generates the remaining protocol
necessary to send the data to the MS.
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5.21

NEIGHBOR CELL BROADCAST, CELL SELECTION,
CELL RE-SELECTION AND CALL RESTORATION

On an active TETRA Network, a TETRA Mobile continually monitors the signal strength of
neighboring base stations (cells) to determine whether it would obtain better service from
another base station (cell). This monitoring operation is performed when the mobile is
idle on the MCCH and when the mobile is engaged in a call on a Traffic Channel. The
mobile uses information transmitted by its current base station (serving cell) to identify
the frequencies on which to monitor neighbor cells; this information (the Neighbor Cell
Broadcast) also enables the mobile to make decisions about the signal level conditions
under which it should attempt to obtain better service (perform Cell Re-selection). The
mobile may also use this information when first turned on to determine the most suitable
base station on which to register (perform Initial Cell Selection). If the mobile is engaged
in a call when it performs Cell Re-selection, it also performs Call Restoration signaling on
the new base station (cell) in order to continue with the call. There are a number of
different types of Cell Re-selection which are used according to the mobile’s call
involvement and its monitoring capabilities.

The Cell Re-selection Operations supported by the Test Set are described in this section.

Two Test Sets are needed to test the mobile’s ability to perform the
| Cell Re-selection Operations. Each Test Set simulates a separate
TETRA base station (cell), using different carrier frequencies, as in
a real TETRA Network. The RF inputs and outputs of the two Test
Sets are combined so that the mobile can receive signals generated
by each Test Set, and so that each Test Set can receive signals
transmitted by the mobile.

| NOTE
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5.21.1 Configuration for Cell Re-Selection Tests

The equipment required for these tests is as follows:

J Two 3900 Series Radio Test Sets

J 6 dB Power Splitter (3-port, 2-way resistive divider, 50 ohm) rated for mobile
transmit power

. 50 ohm attenuator rated for mobile transmit power (only if necessary to protect
splitter)

. Connecting cables

RECEIVER |« »| RECEIVER
RF SPLITTER
Dx [€&————— > Dx
4 A
RF RF
GENERATOR GENERATOR

Gen v

TEST SET 1

Y
W)
X

RFD
Gen

TEST SET 2

Tx Rx

MOBILE

Fig. 5-41 Cell Re-selection Radio Test Set-up

STEP PROCEDURE

1. Use the power splitter and connecting cables to connect the mobile to both Test
Sets via the power splitter.

2. Connect the RF port of each Test Set (normally the T/R Connector) to a port on
the splitter, and connect the mobile under test to the third port on the splitter.

3. Select TETRA MS System on each Test Set.

o The mobile receives signals generated by each Test Set, subject to 6 dB loss.

Each Test Set receives signals transmitted by the mobile, subject to 6 dB loss.
The Test Sets can compensate for this loss, so that the displayed values for
signal generator level and mobile transmitter power correspond to the levels at
the mobile’s antenna connection.

4. Select the Offsets Configuration Tile to set offset values of -6.0 dB for the Test
Set RF Generator and the Test Set RF Analyzer (negative values indicate a loss,
positive values indicate a gain).

5. Set Gen Offset Soft Key and Ana Offset Soft Key to ON.

6. To use an attenuator to protect the splitter, connect it between the splitter and the
mobile’s antenna connection.
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STEP

PROCEDURE

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

If calibrated loss figures are available for the connecting cables, mobile antenna
connection adaptor, attenuator (if required) or other hardware, these values
should be included in the offset values.

Verify following Parameters are set up as follows on both Test Sets:

Select the same Channel Plan Configuration Tile. Set a Channel Plan that suits
the mobile under test. If this is a user defined Channel Plan, ensure that it is
defined identically on each Test Set.

Select the RF Settings Tile. Select the Control Channel field and enter different
Control Channel Numbers for each Test Set, preferably spaced at least four
channels (100 kHz) apart. Depending on the mobile, it may be necessary to
ensure that at least one of the Control Channels corresponds to a channel that the
mobile is configured to use for initial cell selection.

Select the RF Settings Tile. Select the Traffic Channel field and enter different
Traffic Channel Numbers for each Test Set, which can vary from the Control
Channel Numbers and on any timeslots.

Select the System ID & Access Parameters Configuration Tile and enter the
following:

MCC on each Test Set, select the same MCC value, which must match the MCC
value expected by the mobile under test.

MNC on each Test Set, select the same MNC value, which must match the MNC
value expected by the mobile under test.

BCC can be set to any value (although 00 is best avoided) and does not need to
be the same on each Test Set.

Select different LA values for each Test Set. The actual values are arbitrary, but
they must be different in order to simulate different cells.

Min Rx Level for access on each Test Set must be set to the same value. This
parameter is used in conjunction with the Cell Re-selection parameters in the
Neighbor Cell Broadcast; therefore the value selected is based on the testing
being performed. The suggested initial value for this parameter is -105 dBm.

Max Tx Level on each Test Set must be set to the same value. The actual value to
use depends on the testing to be performed. If the 6 dB power splitter (or
attenuator) is not capable of handling the full transmit power class of the mobile,
verify the Max Tx Level parameter is set to a safe value to avoid damaging the
splitter. The suggested initial value for this parameter is 30 dBm.

Access Parameter on each Test Set must be set to the same value. The actual
value to use depends on the testing to be performed. The suggested initial value
for this parameter is -33 dBm.

Select the Base Services Configuration Tile on each Test Set. Set Power On
Registration and Power Off De-Registration to Required and verify that the rest of
the parameters are set to the same state on each Test Set.

Select the Neighbor Cell Configuration Tile and configure information as needed
(refer to the following section).

Select the Call Timers & Trunking Configuration Tile and set the Trunking Type
and other parameters as required on each Test Set.

Select the Call Types Configuration Tile and set the Call Types field and set as
required on each Test Set.
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5.21.2

5.21

5.21

5.21

5.21

5.21

5.21

5.21

5.21

5.21

5.21

.2.A

.2.A.1

.2.A.2

.2.A.3

.2.A4

.2.A.5

.2.B

.2.B.1

.2.B.2

.2.B.3

Neighbor Cell Broadcast

Neighbor Cell Broadcast is a message that is generated periodically (every 4 s to 30 s) by
each Test Set on both the MCCH and the Traffic Channel. This message contains the
information about the other Test Set (cell), which allows the mobile to locate and monitor
the signal level of the other Test Set (cell). The message also contains the parameters
necessary for the mobile to make Cell Re-selection decisions, in conjunction with the
Minimum Rx level for Access Parameter, based on the signal levels of the two Test Sets
(cells).

Neighbor Cell

Broadcast
Select Supported to allow the Test Set to generate the Neighbor Cell Broadcast Message.
Broadcast Interval

This value is arbitrary, and controls how often the Test Set generates the Neighbor Cell
Broadcast message. The suggested value for this parameter is 10 s.

Neighbor Cell Channel

Select the Channel Number of the MCCH that is set up on the other Test Set. This
enables the mobile to tune its receiver to the correct frequency for monitoring and
scanning the other Test Set.

Neighbor Cell Location Area

Select the LA that is set up on the other Test Set. This enables the mobile to recognize
the other Test Set as a valid neighbor cell to which it should register when performing
Cell Re-selection.

Neighbor Cell Identifier

This value is arbitrary, and is only used in Type 2 Cell Re-selection for the mobile to
indicate which of a number of neighbor cells it has selected. The suggested value for this
parameter is 1 on each Test Set.

Cell Re-select Parameters

Slow Re-Select Threshold Above Fast

Sets the threshold level for judging the serving cell (the Test Set that the mobile is
currently using) to be relinquishable (see ‘C1 and C2 values’ below).

The suggested initial value for this parameter is 18 dB, setting the fast threshold level at
(-105 dBm + 18dB) = -87 dBm.

Fast Re-Select Threshold

Sets the threshold level for judging the serving cell (the Test Set that the mobile is
currently using) to be improvable (see ‘C1 and C2 values’ below). This parameter defines
the additional threshold above the Fast Threshold.

The suggested initial value for this parameter is 24 dB, setting the slow threshold level at
(-105 dBm + 18 dB + 24 dB) = -63 dBm.

Slow Re-Select Hysteresis

Sets the threshold level for judging the neighboring cell (other Test Set) at a level better
than the serving cell (the Test Set the mobile is currently using) when the serving cell is
improvable (refer to C1 and C2 values below). Suggested initial value for this parameter
is 6 dB.
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5.21.2.B.4

5.21.3

Fast Re-Select Hysteresis

Sets the threshold level for judging the neighboring cell (other Test Set) to be better than
the serving cell (the Test Set mobile is currently using) when the serving cell is
relinquishable (refer to C1 and C2 values below). Suggested initial value for this
parameter is 6 dB.

C1 and C2 Values

In an active TETRA Network, the mobile is required to scan the serving cell (base station
it is currently using) and measure the signal level (RSSI value). The difference between
the RSSI value and the Min Rx Level For Access parameter is known as ‘C1’. The mobile
is also required to monitor neighboring cells and calculate the difference between the
RSSI value and the Min Rx Level For Access parameter for each neighbor cell; this value
is known as ‘C2’. The mobile uses the C1 and C2 values in conjunction with the Cell Re-
selection parameters (Fast Threshold, Fast Hysteresis, Slow Threshold, Slow Hysteresis)
to make Cell Re-selection decisions.

. Serving cell relinquishable: (C1 < Fast Threshold) AND (C2 > (C1 + Fast
Hysteresis)). Using the suggested values, this would be satisfied with the
currently used Test Set RF Generator Level below -87 dBm and the other Test Set
RF Generator Level at least 6 dB higher.

o Serving cell improvable: (C1 < Slow Threshold) AND (C2 > (C1 + Slow
Hysteresis)). Using the suggested values, this would be satisfied with the
currently used Test Set RF Generator Level below -63 dBm and the other Test Set
RF Generator Level at least 6 dB higher.

. Cell usable: (C1 > (Fast Threshold + Fast Hysteresis)). Using the suggested
values, this would be satisfied with the Test Set RF Generator Level above -81
dBm.

. Initial cell selection: (C1 > 0). Using the suggested values, this would be satisfied
with the Test Set RF Generator Level above -105 dBm.

o Radio link failure: (C1 < 0). Using the suggested values, this would be satisfied

with the Test Set RF Generator Level below -105 dBm.

The mobile’s Cell Re-selection decision also takes into account whether the neighboring
cells offer a better of service than the serving cell.

. If the service levels are the same in each cell, which is the case with the two Test
Sets, the mobile should perform Cell Re-selection if the serving cell is
improvable.

o If the service level in the neighboring cell is worse, the mobile should only

perform Cell Re-selection if the serving cell is relinquishable.

o If the service level in the neighboring cell is better, the mobile should perform Cell
Re-selection if the neighboring cell is usable.

. For additional information on Cell Re-selection refer to EN 300 392-2 sub-clauses
18.3.4 to 18.3.4.7.5, 18.5.4 and 23.7.1 to 23.7.5.2.3. During testing, the mobile
may provide a diagnostic display indicating its calculated C1 and C2 values - refer
to the mobile manufacturer or supplier to access this information.

For additional information on Cell Re-selection refer to EN 300 392-2 sub-clauses 18.3.4
to 18.3.4.7.5, 18.5.4 and 23.7.1 to 23.7.5.2.3. During testing, the mobile may provide a
diagnostic display indicating its calculated C1 and C2 values - refer to the mobile
manufacturer or supplier to access this information.

The values of C1 and C2 are further reduced if the value of the
| NOTE | ‘Maximum Tx level’ parameter is greater than the mobile’s maximum
power capability. The descriptions in this manual assume that the
‘Maximum Tx level’ parameter is set equal to or less than the
mobile’s maximum power capability, so that C1 and C2 are only
dependent on the RSSI values and the ‘Minimum Rx level for access’
parameter. Some mobiles may be configured to continue operating
when C1<0.
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5.21.4

5.21.5

5.21.6

Initial Cell Selection

The mobile is allowed to initially select any suitable cell that has a positive C1 value, i.e.
the received signal level is greater than the Minimum Rx Level For Access parameter. If
the mobile does not search the frequency band for suitable channels, it may select the
Test Set generating the MCCH on one of its pre-defined channels and initially ignore the
other Test Set, even if the other Test Set is generating the MCCH at a higher level. To
test initial cell selection, ensure that both Test Sets are generating MCCH, set the RF
Generator Level on each Test Set as required, and switch on the mobile. The mobile
makes its initial cell selection of one of the Test Sets, which indicates Registered (ITSI
Attach). If the mobile initially ignored the Test Set with the higher signal level, it may
subsequently perform undeclared Cell Re-selection if the conditions are satisfied.

Undeclared Cell Re-Selection

When the mobile is registered on one cell (Test Set) and is idle on the MCCH, (i.e. not
engaged in a call) it is required to monitor the neighboring cells (other Test Set) to
determine whether Cell Re-selection conditions are satisfied. If this is the case, it
performs undeclared Cell Re-selection to the selected neighbor cell (other Test Set). No
signaling is sent to the serving cell (the currently used Test Set), i.e. it does not declare
its intention of leaving the serving cell. The mobile performs roaming location updating
signaling on the selected neighbor cell (other Test Set), i.e. it is registering in the new
location area that is indicated by the neighbor cell (other Test Set). To test undeclared
Cell Re-selection, ensure that both Test Sets are generating MCCH, and that the mobile
is registered on one of the Test Sets. Set the RF Generator Level on the Test Sets as
required to satisfy the conditions for Cell Re-selection and wait for the mobile to decide
to perform undeclared Cell Re-selection. The other Test Set indicates Registered
(Roaming Location Update).

Unannounced Cell Re-selection and Call Restoration

When the mobile is engaged in a call on one cell (Test Set) it must continue to monitor
the neighboring cells (other Test Set) to determine whether Cell Re-selection conditions
are satisfied. The type of Cell Re-selection depends on whether or not the serving cell
(the currently used Test Set) needs to know that the mobile is leaving the serving cell. If
the mobile is engaged in a group call and it is not transmitting (i.e. it is one of a number
of mobiles that are receiving) then the serving cell does not need to be notified, i.e. the
mobile does not need to announce that it is performing Cell Re-selection.

To test unannounced Cell Re-selection:
STEP PROCEDURE

1. Set up a group call on the currently used Test Set with the mobile receiving, and
Verify other Test Set is generating MCCH.

2. Set the RF Generator Levels on the Test Sets as required to satisfy the conditions
for Cell Re-selection and wait for the mobile to decide to perform unannounced
Cell Re-selection.

3. The other Test Set indicates Call Type: Restored Individual Call or Call Type:
Restored Group Call. The mobile is receiving the group call on the other Test Set
and can continue with its normal operations. Recommend setting both Test Sets
to Test Tone and Test Set Transmit Mode to Continuous to observe the duration of
the break and re-establishment of the audio path.

In the case of unannounced Cell Re-selection, the original Test Set
| NOTE | does not know that the mobile has performed Cell Re-selection, and
remains in conversation on the Traffic Channel. Press Clear down
Soft Key on the original Test Set to return it to generating MCCH
after the mobile has performed unannounced Cell Re-selection to
the other Test Set.




TETRA MS System

5.21.7

5.21.7.A

5.21.8

Announced Type 3 Cell Re-Selection and Call Restoration

When the mobile is engaged in a call on one cell (Test Set) it must continue to monitor
the neighboring cells (other Test Set) to determine whether Cell Re-selection conditions
are satisfied. The type of Cell Re-selection depends on whether or not the serving cell
(the currently used Test Set) needs to know that the mobile is leaving the serving cell. If
the mobile is engaged in a private call or a phone call, or it is transmitting in a group call,
then the serving cell needs to be notified, i.e. the mobile needs to announce that it is
performing Cell Re-selection.

To test announced Cell Re-selection:

STEP PROCEDURE

1. Set up a private call or a phone call on the currently used Test Set, or a group call
with the mobile transmitting, and Verify other Test Set is generating MCCH.

2. Set the RF Generator Level on the Test Sets as required to satisfy the conditions
for Cell Re-selection and wait for the mobile to decide to perform announced Cell
Re-selection. The currently used Test Set indicates Mobile Re-Selected Cell
(Type 3)/ MCCH.

3. The other Test Set indicates Call Type: Restored Individual Call or Call Type:
Restored Group Call. The mobile continues with the call on the other Test Set and
can continue with its normal operations. It is recommended to set both Test Sets
to Conversation Mode Test Tone so that the duration of the break and re-
establishment of the audio path can be observed. When the mobile announces
Cell Re-selection, the Test Set automatically returns to MCCH generation.

Announced Type 2 Cell Re-Selection and Call Restoration

The procedure for testing Announced Type 2 Cell Re-selection is the same as for Type 3,
the difference being due to the capability of the mobile under test, Type 2 being an
optional requirement for TETRA Mobiles. A Type 2 capable mobile performs background
scanning of the intended neighbor cell (other Test Set) while it is engaged in the call on
the serving cell (the currently used Test Set), and has acquired the necessary
synchronization and system information from the neighbor cell (other Test Set) before
announcing Cell Re-selection of the identified neighbor cell on the serving cell. The
currently used Test Set indicates Mobile Re-Selected Cell (Type 2) in this case. The
break in the audio path should be shorter for a type 2 re-selection, which can be
observed by setting both Test Sets to Test Tone.
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5.22

ANALYSIS OF SIGNALING MESSAGES

The Protocol History Tile records the events and associated parameters during signaling
operations, including timestamp information. This information can be used to check the
configuration of a mobile under test, particularly the values of any fixed numbers for call
set-up or the duration of timers. This information is presented at a high level
corresponding to actions on the mobile and the Test Set, so you do not need to be a
TETRA protocol expert to understand it. Use of the Protocol feature is described under
the section titled Protocol Tiles.

A detailed low-level record of the information transmitted by the mobile under test can be
obtained by using Using Data Display Mode. After initiating a Data Display capture,
return to Manual Tiled Display Mode to perform the required signaling operations. When
signaling operations are complete, return to Data Display Mode to stop the capture and
view the data when required.

Refer to section titled Using Data Display Mode in Chapter 2, Common TETRA Operation
for information on various TEST Display Modes.
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5.23

5.23.1

5.23.1.A

5.23.1.A.1

MOBILE AUDIO TESTING

Audio performance testing allows for a subjective test of the audio performance of a
mobile and may be used to confirm correct operation of the audio components within it. It
is also a useful aid to fault diagnosis to audio components within the mobile.

Audio performance testing is achieved in the Test Set by storing speech received from
the mobile and sending it back to the mobile after a 2 s delay (sometimes referred to as
Talkback or Speech Loopback).

In a duplex call, speech is continuously fed back to the mobile’s ear piece; sounds
entering the mobile’s microphone should be heard from the mobile’s ear piece after a
delay of 2 s.

In a simplex call, sounds entering the mobile’s microphone while the PTT is pressed
should be heard from the mobile’s speaker when the PTT is released; this is best
achieved by speaking into the mobile’s microphone briefly, then immediately releasing
the PTT. The last 2 s of stored speech are sent to the mobile repeatedly, if the Test Set
Transmit Mode is Continuous, to simulate a continuing transmission from another mobile.

The Test Set can send a Test Tone to the mobile, which is useful in ascertaining whether
a fault is in the audio input or audio output section of the mobile if the talkback test fails.
The Test Set can also send Silence to the mobile, useful in locating the source of noise in
the audio system.

Selecting the Audio Signal

When a call has been established, the audio signal can be set to one of the Audio Test
Modes; Talkback, Test Tone or Silence.

Talkback Test Tone

Selects each of the following audio modes:
Talkback Mode

Speech frames produced by the signal from the mobile microphone are returned after a 2
second delay, to be output from the mobile’s speaker.

7% MR 0% | Greut Data[o  Authentication [¥es

Packel Dala |No SCK Air Ep

Freq Error Residual Carrler
<D Air Std D1

35 | 2.3%
b = DCK Air Eng: Security Std /WA

| Operaticnz Siaius

Call Type: Mobile Terminated - Individual Duplex Hook Priority 0

| TETRAMS | TETRA 360-400 +12.5 |ymc INT

Fig. 5-42 Audio Test - Talkback Mode Selected
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5.23.1.A.2 Test Tone Mode

Test Tone speech frames are sent to the mobile. This encoded representation of a 1 kHz
signal is provided as an aid to checking the audio output and speaker of the mobile, and
represents an audio level approximately 12 dB below the theoretical maximum output
level. Speech Codecs in TETRA radios are not optimized for steady tones, and you may
detect some fluctuation in level when played through the radio’s ear piece or speaker.

Talkback
TEST TONE
Silence

e ~i[ e Loophack Not O

Called 10: ==-f-=---/00000001
Call Type: Mobile Terminated - Group Simplex Direct Priority 0

[ TETRAMS |  TETRA380-400+12.5  |VNC Nt

Fig. 5-43 Audio Test - Test Tone Selected

NOTE Speech Codecs in TETRA radios are not optimized for steady tones,
| ‘ and you may detect some fluctuation in level when played through
the radio’s ear piece or speaker.

5.23.1.A.3 Silence Mode

Silence speech frames are sent to the mobile.

Loopback Mot On
max|  --- max| --- p—
Test Tone
Frig Error Residua Carmer SILENCE

wic| --- max|  ---

Operations L Eta@ius

.mm In Call {Silence) E Group Call established

Called 1D: —--f----- OTOO0
Call Type: Mobile Terminated - Group Simplex Direct Priority 0

|  TETRAMS |  TETRA350-400 +12.5 |WHC INT

Fig. 5-44 Audio Test - Silence Mode Selected
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6.1

6.1.1

Chapter 6 - TETRA MS T1 System

INTRODUCTION

The 3900 TETRA MS T1 System provides features for testing TETRA Mobiles in T1 Test
Mode. The TETRA MS T1 System provides the following test capabilities:

o TETRA MS T1 System provides the following test capabilities:

J T1 Test Signal generation (six types).

o T1 Test Mode control of mobile transmission, burst type, power level and RF
Loopback.

o Transmitter measurements (burst power, power profile, burst timing, modulation
accuracy, frequency error).

o Receiver measurements (BER, MER, PUEM) on T1 Test Signals using T1 RF
Loopback.

o Graphical displays of power profile and modulation.

. Capture, demodulation and channel decoding of mobile transmissions (5000
bursts).

This chapter describes TETRA MS T1 TEST Tiles.

Refer to Chapter 4, Common TETRA Configuration Tiles for use of TETRA MS T1
Configuration Tiles.

Refer to Chapter 5, TETRA MS System for use of the Modulation Accuracy Tiles, Power
Profile and Protocol Tiles.

T1 Test Mode

Some TETRA Mobiles have the capability to receive and transmit T1 Test Signals. When
in T1 Test Mode, the mobile may respond to instructions over the air interface, or it may
require a separate control program.

The TETRA MS T1 system produces the T1 Test Signals required for receiver testing, and
performs measurements on the signals transmitted by the TETRA Mobile for conformance
testing as defined in ETSI EN 300 394-1.

The following steps may need to be performed to use T1 Test Mode to test a mobile:

J The Test Set MCC value may need set to 001 and the MNC value to 00001 so the
mobile recognizes these special test values.

. NO PLAN may need to be selected on the Channel Plans Configuration Tile rather
than a TETRA Channel Plan.
. An access code may need to be entered on the mobile or an external

configuration/control application may need to be used to place the mobile into T1
Test Mode. Refer to the mobile manufacturer for information on using T1 Test
Mode and T1 loopback (if supported).
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6.1.2

6.2

TETRA MS T1 Tile Layout

The Display Mode provides a display screen divided into three sections. The example
below shows TETRA MS T1 in Manual - Tiled Display Mode with the Tiles minimized.
Each section of the screen is used to display certain types of Tiles:

J Section A always shows the Control Tile.

. Sections B and C can be configured to display Measurement Tiles, Protocol Tiles,
the Oscilloscope, Channel Analyzer and Audio Tile. Tiles can be displayed
simultaneously in Sections B and C.

o The Information Bar at the bottom of the Tile displays various titles and other
information.
RF Gen
RF Gen (M3 Rx) Freq | 390012500 MMz —
Channel | 3600 ON
Aoalyzer (MS Tx) Freq | 3800012500  MHz off
RF Gen Level |-100.0 dBm !
Section A T SREat
Mobile Power | Open Loop VGC On
Max Tx Level | 30.0dBm § 1W w|  Mobile Tx Control |Tx OFF (Rx) wf
Loophack o m 1 - TCHI7.2 SOﬂ
Type 1- 2 - Key
01 ¥|Tx Measurements Burst Hormal || 0 ¥ [Rx Measurements Area
Power Burst Timing Type 1 Signal | Using Qass A Limits
avg .
= Section B Section C RF Out
Vector | =
aVEl L. a\'ﬂl LAMALLP, RUL L qen
Freq Error Residual Carrier RF In
o - e ™
| ant
TETRAMSTI | TETRA380-400 +12.5 | INT

Fig. 6-1 TETRA MS T1 System Display - Minimized View

Fig. 6-1 shows the Control Tile selected (Section A). The soft keys displayed are relevant
to the Control Tlle. The Information Bar displays the System title TETRA MS T1 and
indicates that NO PLAN has been selected for the Channel Plan. Refer to Chapter 2,
section titled Channel Plans for information about configuring Channel Plans.

BURST TILE

The Burst Tile provides a graphic representation of the TETRA signal in the active
timeslot. When a TETRA signal is received, a color-coded, horizontal band is generated
from right to left on the Burst Tile. The Burst Tile can be selected from the drop-down
menu on the Measurements Tiles as shown in Fig. 6-2, or from the drop-down menu on
the Control Tlle as shown in Fig. 6-3.

NOTE The Burst Tile is intended to provide an indication of the activity
| | present in the TETRA signal. Use Using Data Display Mode for a
detailed view of signal content.
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O] ¥|Control
- RF Gen (MS Rx) Freq [ 330.012500 Mz
Analyzer (MS Tx) Freq | 380.012500 :um_
RF Gen Level | -40.0 dBm| | Mod On
Mobile Power Expected | | 15.0d8m { 30mW  w| | AGCOn
Max Tx Level | 15.0d8m / 30mW  w|  Mabile Tx Control [Tx OFF (Rx) w
Loopback | on TiType [1-TCHT7Z ]
CIC  Channel Analyzer
| :
s 2|
D Tse -
TSEXT 2
B ook mor | ;
CF 380.012500MHz  Spon: 2.000800MHz
| TETRAMSTI |  TETRA360-400 +125 [wHE INT

Fig. 6-2 TETRA MS T1 Burst Tile - Measurements Tile location

The Burst Tile uses color-coding to represent various burst types present in TETRA
systems. The color-coding allows for quick identification of the information received

across the signal.

TETRA MS T1 uses the following color-coding to identify burst type:

Represents a TS1 burst.

Represents a TS2 burst.

Represents a TSEXT burst. Appears as a complete bar when present.

Represents protocol decode failure. Occupies the bottom third of bar when

present.
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Fig. 6-2 and Fig. 6-3 provide examples of a TETRA signal that contains TS1 bursts.

[=]] " Burst

_—
W T

TSEXT

B occoce Eor

0| ¥|Profile Frame Burst Hormal w{| 0| ¥|Channel Analyzer

10 dBfdiv  -20.0 dBm

1
=

il !l-d—;— CF J80012508MHz  Span: 2.000000MHzZ

255
510 =
765 |
020

| TETRAMSTI | TETRA 360-400 +12.5 = INT

Fig. 6-3 TETRA MS T1 Burst Tile - Control Tile location

6.3 CONTROL TILE

The Control Tile allows RF Parameters of the Test Set to be set to the values required for
the mobile under test. The Control Tile also provides control of the operation of the
mobile for mobiles that respond to control information in the T1 signal. The required
parameters depend on whether a Channel Plan with Channel Numbers is being used or if
No Plan is selected and frequencies are entered manually.

Refer to section titled Channel Plans in Chapter 2 for information about configuring
Channel Plans.

ki Control
RF Gen
RF Gon (WS o) req [ 90072500 iz | OM
Channel | 3600
otyzer (WS T) Froq [ 300072500 | | F Offsats
RF Gon Love [o0040w RO -
| OFF
Delay
30 aBm —
| Open Loop | ‘
I rrr o RF Qut
Mas T Lovel [30.04Bm I 1W  w]  Mobile Tx Control |Tx OFF (Rx) ] =
Lookt gen
l RF n
IT T Type [3-BSCH  w
TiIR
ant
| MSTI |  TETRA300-400 125 | -

Fig. 6-4 TETRA MS T1 Control Tile - Soft Keys
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6.3.1
6.3.1.A

6.3.1.B

6.3.1.C

Field/Soft Key Definitions

Channel

Enabled when a Channel Plan is selected.

Enter a Channel Number that is within the range defined by the Channel Plan. Verify that
the mobile is set up to receive a T1 Signal on the same channel as the one generated by
the Test Set. The Test Set displays the corresponding mobile Rx and Tx Frequencies.

Mobile Rx Frequency

Field is enabled when No Plan Selected (Without Channel Plan).

The mobile Rx Frequency is the T1 frequency generated by the Test Set. This parameter
should be set to the T1 frequency the mobile is expecting to receive from the Test Set.
The Test Set displays the nearest equivalent Channel Number. If Duplex Spacing is
Locked, this parameter updates automatically when the mobile Tx Frequency parameter
is changed.

Mobile Tx Frequency

Field is enabled when No Plan Selected (Without Channel Plan).

The Mobile Tx Frequency should be set to the frequency at which the mobile transmits. If
the Duplex Spacing is Locked this parameter updates automatically when the mobile Rx
Frequency parameter is changed.
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6.3.1.D

6.3.1.D.1

6.3.1.D.2

6.3.1.E

6.3.1.E.1

6.3.1.E.2

6.3.1.F

Duplex Spacing

The effect of this parameter depends on the status of the Locked/Unlocked button.
Locked

The Duplex Spacing parameter is a setting that controls the frequency differential
between the Test Set RF Generator frequency (the mobile Rx frequency) and the Test Set
RF Analyzer frequency (the mobile Tx frequency). For example, Duplex Spacing is set to
10 MHz, the Test Set RF Analyzer frequency is automatically set 10 MHz lower than the
Test Set RF Generator frequency. Negative values represent a reverse duplex
configuration, in which event the Test Set RF Analyzer frequency is higher than the Test
Set RF Generator frequency.

Unlocked

The Duplex Spacing parameter is a reading of the frequency difference between the
mobile Rx Frequency and the Mobile Tx Frequency, provided for information. The mobile
Rx Frequency and the mobile Tx Frequency are set independently.

When No Plan is selected, these parameters only control the
| NOTE ‘ frequencies of the Test Set’s Signal Generator and Signal Analyzer.
No frequency information is included in the T1 signal. A Channel
Plan should be used if the mobile uses the T1 Signal to control its
transmitter frequency.

With or Without a Channel Plan

RF Gen Level

When Channel Plan is set to No Plan, the RF Gen Level field is visible to allow user to set
the RF Generator frequency for the downlink channel. The Channel Number closest in
frequency to the specified value is displayed in the Chan.(Channel) field.

Max Tx Level

Sets the maximum power level at which a mobile is permitted to transmit when using
Mobile Link Control (open loop power control). (This is the MS_TXPWR_MAX_CELL
parameter in system information.) Range is 15 to 45 dBm, in 5 dB steps.

This settings box is a replication of the one on the System ID & Access Parameters
Configuration Tile. Mobiles in T1 Mode can use this parameter to set their power directly.
Refer to ETSI EN 300 394-1.

NOTE Some mobiles may use a proprietary control program to set the
| ‘ transmit level and may disregard the Max Tx Level parameter in the
Test Set T1 signal.

Mobile Tx Control

Instructs the mobile to transmit Normal bursts, Control bursts or to set to Rx Only Mode
(Tx Off).

NOTE Some mobiles may use a proprietary control program to set the
| ‘ transmit level and may disregard the Max Tx Level parameter in the
Test Set mobile Tx Control setting.
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6.3.1.G

6.3.1.H

6.3.1.H.1
6.3.1.H.2
6.3.1.H.3
6.3.1.H.4
6.3.1.H.5
6.3.1.H.6

Loopback

The Loopback button controls the Loopback Mode of the mobile in T1 Test Mode (if
supported in the mobile). With Loopback ON, the mobile loops back the bursts received
from the Test Set, allowing a BER measurement to be made. This option affects the

Loopback parameter in the T1 BNCH/T information as shown in the following table.

Loopback Setting Loopback Parameter
OFF 0 = off
ON 1 =on
T1 Type

The following are the available T1 Signal Types:
Type 1 (TCH/7.2)

TCH/7.2 A T1 Type 1 Signal is generated.

Frames 1 to 17 of the TN1 carry O.153 PRBS data, coded as TCH/7.2, indicated in BNCH/
T T1 burst type.

Type 2 (SCH/F)

SCH/F A T1 Type 2 Signal is generated.

Frames 1 to 17 of the TN1 carry O.153 PRBS data, coded as SCH/F, indicated in BNCH/T
T1 burst type.

Type 3 (BSCH + SCH/HD)

BSCH + SCH/HD A T1 Type 3 Signal is generated.

Frames 1 to 17 of the TN1 carry two streams of O.153 PRBS data; one coded as BSCH,
the other as coded as SCH/HD, indicated in BNCH/T T1 burst type.

Type 4 (TCH/2.4)

TCH/2.4 A T1 Type 4 Signal is generated.

Frames 1 to 17 of TN1 carry O.153 PRBS data, coded as TCH/2.4, indicated in BNCH/T
T1 burst type.

Type 15 (TCH/S)

TCH/S A T1 Type 15 Signal is generated.

Frames 1 to 17 of TN1 carry O.153 PRBS data, coded as TCH/S, indicated in BNCH/T T1
burst type.

Type 17

TCH4.8 A T1 Type 17 Signal is generated.
Frames 1 to 17 of TN1 carry O.153 PRBS data, coded as TCH/4.8, indicated in BNCH/T
T1 burst type.

Each T1 Signal Type contains a separate stream of 0O.153 PRBS data in the AACH. These
options affect the T1 Burst Type parameter in the T1 BNCH/T information as shown in the
following table. This parameter automatically sets the T1 Signal Type parameter in the Rx

Measurements Tile.

Mobile Tx Control Tx ON Parameter Tx Burst Type
Parameter
OFF 0 = off 0 = NUB
NORMAL 1 =on 0 = NUB
CONTROL 1 =on 1=CB
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6.3.1.1

6.3.1.J

6.3.1.K

6.3.1.L

6.3.1.M

6.4

RF Gen Soft Key

Selects and indicates the On/Off state of the RF Generator output from the Test Set.
When the generator is disabled, an RF OFF indicator is shown on the Tile.

RF Offsets Soft Key

Opens a soft key sub-menu that selects to Include or Exclude any set Analyzer or
Generator Offset.

RF Out Soft Key

The RF Out Soft Key controls the RF Output signal routing. Select either the GEN
(Generator) Connector or T/R Connector as RF Output port.

RF In Soft Key

The RF In Soft Key controls the RF Input signal routing. Select either the T/R Connector
or ANT (Antenna) Connector as the RF Input port.

Delay Timing 1 Symbol Soft Key

Delays the timing of the T1 Test Signal by 1 symbol each time the key is pressed. This
feature is used in conjunction with the timing error measurement to perform the mobile
Frame Alignment Performance Test specified in ETSI EN 300 394-1.

NOTE Generation of a faded T1 Signal (TU50 or HT200) requires the use of
| ‘ an external propagation simulator.

RX MEASUREMENTS TILE

The Rx Measurements Tile displays the results of various error rate measurements
performed using T1 Loopback. The measurements performed depend on the mobile
receiving the T1 Signal generated by the Test Set and the information sent from the
mobile back to the Test Set. The Signal Type is selected on the Control Tile from the T1
Type drop-down menu. Applicable limits (A, B or E) are selected on the Mobile
Parameters Configuration Tile.

The minimized view of the Rx Measurements Tile shows the tile as it appears when
Loopback function is OFF. The maximized view of the Rx Measurements Tile shows the
tile as it appears when Loopback function is ON, enabling additional measurement
parameters. The number of BER/MER/ measurements displayed when the Loopback
function is ON depends on the T1 signal type selected on the Control Tile.
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Fig. 6-5 TETRA MS T1 Rx Measurements Tile - Minimized View (Loop

RF Gen
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back OFF)

Fig. 6-6 TETRA MS T1 Rx Measurements Tile - Minimized View (Loopback ON)

6.4.1 Mobiles that Do Not Support T1 Loopback
If the mobile does not support T1 Loopback Mode, receiver BER testing may still be
possible using the standard signals generated by the Test Set. If the mobile is able to
output its received data on a test connector, the received data can be fed to and
measured on a separate BER meter. Alternatively, some mobiles are able to measure
their own BER internally.

6.4.2 Field Definitions

6.4.2.A PUEM Measurements

PUEM (Probability of Undetected Erroneous Measurement) is a conformance type
measurement that tests the capability of the mobile’s error detection. Messages that are
returned to the Test Set with one or more bits in error should also indicate message error
in the appropriate error flag. If the Test Set receives a returned message containing bit
errors without the error flag being set, this counts as an Undetected Erroneous Message.
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6.4.2.B

6.4.2.C

6.4.2.D

6.4.2.E

6.4.2.F

6.4.2.G

Bar Graphs

A bar graph is included for each measurement.

Count of Total Bits

A numeric box displays the total number of bits analyzed for each measurement.

Count of Bit Errors

A numeric box displays the total number of incorrect bits identified for each
measurement.

Sample Sizes

Settings boxes to allow sample sizes to be set are provided for each measurement.

Sample Time

A numeric box displays the time required for the selected number of samples to
accumulate. Sample Time is displayed in HH:MM:SS format.

Available Signal Types

The following table lists the signal types available, the tests that are run on each signal
type, what data is looped back by the mobile to the Test Set and the specific

measurements performed for each call type.

Signal Type Tests Run Mobile Loops Back Measurements
Made
Type 1 (TCH7.2 + AACH) TCH7.2 TCH7.2 PRBS only BER
Type 2 (SCH/F + AACH) SCH/F + SCH/F PRBS + error | BER, MER, PUEM
AACH flag BER, MER, PUEM
AACH PRBS + error
flag
Type 3 (BSCH + SCH/HD + BSCH BSCH PRBS + error | BER, MER, PUEM
AACH) SCH/HD flag BER, MER, PUEM
AACH SCH/HD PRBS + BER, MER, PUEM
error flag
AACH PRBS + error
flag
Type 4 (TCH2.4 + AACH) TCH2.4 TCH2.4 PRBS only BER
AACH AACH PRBS + error BER, MER, PUEM
flag
Type 15 (TCH/S + AACH) TCH/S TCH/S PRBS + error | BERO, BER1, BER2,
AACH flag MER, PUEM
AACH PRBS + error BER, MER, PUEM
flag
Type 17 (TCH4.8 + AACH) TCH/4.8 TCH4.8 PRBS only BER
AACH AACH PRBS + error BER, MER, PUEM
flag

6-10
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7.1

7.2

Chapter 7 - TETRA BS System

INTRODUCTION

The 3900 TETRA BS System provides features for testing TETRA Base Station
Transmitters in their normal operating mode. Base Station transceivers with T1 Test
capability can be tested using the TETRA BST1 System.

This chapter describes TETRA BS TEST Tiles.

Refer to Chapter 4, Common TETRA Configuration Tiles for use of TETRA MS T1
Configuration Tiles.

Refer to Chapter 5, TETRA MS System for use of the Audio Tlle and Modulation Accuracy
Tiles.

The TETRA BS System provides the following test capabilities:

J Base station identification (MCC, MNC, BCC, LA).

o Frequency setting via Channel Plan, Channel Number or manually.

. Conversion of frequency to nearest equivalent Channel Number.

o Transmitter measurements (power, modulation accuracy, frequency error).

o Graphical displays of modulation.

. Direct RF connection to BS transmitter via T/R Connector.

o Off-air monitoring of BS transmitter via ANT (Antenna) Connector.

o Capture, demodulation and channel decoding of base station transmissions (5000
bursts).

TETRA BS DISPLAY LAYOUT

The Manual - Tiled Display Mode provides a display screen divided into four quadrants.
Fig. 7-1 shows TETRA BS with Manual - Tiled Display Mode selected and the Tiles
minimized.
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7.3

Analyzer (BS Tx) Frea | 390.000000 [MHz = channel | 3600
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Fig. 7-1 TETRA BS System Display - Minimized Views

Each section of the screen is used to display certain types of Tiles:

J Section A always shows the RF Settings Tile.

o Sections B and C can be configured to display Measurements Tiles, the
Oscilloscope, Channel Analyzer and Audio Tile. Tiles can be displayed
simultaneously in Sections B and C if required.

o Section D always shows the Operations/Status Tile.

o The information bar at the bottom of the Tile shows the currently operating
System and the selected Channel Plan.

Fig. 7-1 shows the RF Settings Tile (Section A) selected. The soft keys displayed are

relevant to the RF Settings Tile. The Information bar displays the operating System title
(TETRA BS) and indicates that NO PLAN has been selected for the Channel Plan.

BURST TILE

The Burst Tile provides a graphic representation of the TETRA signal in the selected
timeslot. When a TETRA signal is received, a color-coded, horizontal band is generated
from right to left on the Burst Tile. The Timeslot drop-down menu selects the timeslot to
be monitored. The Burst Tile can be selected on the Measurements Tiles or the RF
Settings Tile.

NOTE The Burst Tile is intended to provide an indication of the activity
| | present in the TETRA signal. Use Using Data Display Mode for a
detailed view of signal content.
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O/ ¥IRF Settings
Channel | 3600  Analyzer (BS TI:]-qul 390012500  |MHz|

Expected Power Level | -30.0dBm / W w] AGC Off

Tl

Ol ¥|Constellation BurstTS1+2 w|

TETRABS |  TETRA300-400+125  |VNC RF T

Fig. 7-2 TETRA BS Burst Tile - Measurements Tile location

The Burst Tile uses color-coding to represent various burst types present in TETRA
systems. The color-coding allows for quick identification of the information received
across the signal.

TETRA BS uses the following color-coding to identify burst type:

Represents a TS1 burst.

Represents a TS2 burst.

Represents a TSSYNC burst.

Represents a PRBS burst. Appears as a complete bar when present.

Represents protocol decode failure. Occupies the bottom third of bar when
present.
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7.4

Fig. 7-2 and Fig. 7-3 show a TETRA signal that contains TS2 and TSSYNC bursts.

BurstT51.2 w{|O| ¥(Constellation Burs{T51:2 w]

T
[symbot i g
DO|Operations | Status
MCC | 234 = [United Kingdom
MHC | 75
Base Station kentity Bcc [ 1
_ LA 1
TETRABS | TETRA 360-400 +12.5 [wnc AF INT

Fig. 7-3 TETRA BS Burst Tile - RF Settings Tile location

OPERATIONS/STATUS TILE

The Operations/Status Tile shows the System lIdentity details of the base station under
test. The identity information is decoded from the RF signal produced by the base station.

The MCC, MNC and BCC values are always updated to the values decoded from the base
station RF signal, regardless of the Update Manual/Automatic setting on the TETRA BS
System ID Configuration Tile. The LA value can only be decoded from the base station RF
signal if the MCC/MNC/BCC parameters on the System ID Configuration Tile are correctly
configured to match the scrambling parameters used by the base station. This is normally
achieved by setting the Update parameter to Automatic; however, the System ID
parameters may need to be set manually if the base station is operating in a test mode
where it does not broadcast the correct System ID parameters.

DI ¥IRF Settings |
Channel | 3708 Analyzer (BS Tx) Freq | 332712500 MMz
Expected Power Level | -10.0dBm 1004w w [“aGcon

BurstTS1+2 w|

DI ¥ITx Measurements BurstT51+2 w{|O| ¥|Constellation
Power

Operations / Status

MCC | 234 = [United Kingdom

MHC | 7833
Baso Station Wentlty |
LA 9479
[T TETRABS | TETRA380-W0+125 | RF INT

Fig. 7-4 TETRA BS Operations/Status Tile - Minimized View
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base station under test.
7.5 TX MEASUREMENTS TILE

The Tx Measurements Tile is accessed from the drop-down menu on any of the TETRA
BS Measurement Tiles. The Tx Measurement Tiles show the results of measurements
made to the signal produced by the base station under test. The results are indicated in
numeric and graphical form. The example below shows the Tx Measurements Tile in
maximized view.

kd Tx Measurements
Burst TS1+2 w|
Power
LI T T T T e— Over | 20 Bursts
« max| -526aBm o
o min JEEETTITY /) w—_ v R
ettt
Vector Peak Over 20 Bursts Vector RMS Over 20 Bursls
w I‘Ifﬂ| 16.8 % e ~ a\rgl 78 % =
* max| 24.0% e # max| 99% e
] ——
Freq Error Over 20 Bursts Residual Carrier Over 20 Bursis
o avy| S56.9Hz T REPEAT
 max| 565 Hz [ 7 w avg| 52% Y
w min| 543/ G 7 e ma RN 5 ——
—
% wic| 58.5Hz :
| T e,
| TETRABS | TETRA 380-400 +12.5 | RF INT

Fig. 7-5 TETRA BS Tx Measurements Tile - Maximized View
7.5.1 Field/Soft Key Definitions
7.5.1.A Burst

The Burst drop-down menu at the top of the Tx Measurements Tile selects the type of
burst or bursts on which the measurements are made. Burst options are:

Listed as Details of Burst
TS1+2 Normal burst with Training Sequence Type 1 and Normal burst with
Training Sequence Type 2
TS1 Normal burst with Training Sequence Type 1
TS2 Normal burst with Training Sequence Type 2
Sync Synchronization burst.
PRBS Psuedo Random Bit Sequence burst with no Training Sequence

Base stations may periodically use the second half of a normal burst (with training
sequence 2) or a sync burst for linearization. During this period the base station signal is
not explicitly defined and these types of bursts may appear as measurement failures. Set
the Burst Type to TS1 to eliminate this possibility. Setting the Burst Type to TS2, TS1+2
or Sync does not guarantee that the Test Set will capture bursts containing linearization,
since these are valid burst types for normal operation. To capture only bursts containing
linearization, set the base station to T1 Test Mode and select TETRA BS T1 on the Test
Set.
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7.5.1.B

7.5.1.C

7.5.1.D

7.51.E

7.5.1.F

7.5.1.F.1

7.5.1.F.2

7.5.1.F.3

Over n Bursts

The number of samples taken for each of the tests is set in the Over n Bursts numeric
entry box within the results area for each test. The yellow status bar below the avg field
indicates accumulation status.

The range for all the tests is 1 to 250. Default setting is 20.

Measurement Limits

The measurement Pass/Fail limits, defined on the Tx Measurements Limits Configuration
Tile, allow user to set different Pass/Fail limits for each burst type.

Results

The maximized Tx Measurements Tile shows measurements results numerically and as
bar graphs. The results of measurements are presented as different criteria for different
tests. The results are obtained by making measurements on all of the symbols in each

burst over the number of bursts specified for the test. These criteria are listed below.

avg | Average value of all of the samples measured.

max | Maximum value of the burst that produced the highest result from the number of
samples measured.

min | Minimum value of the burst that produced the lowest result from the number of
samples measured.

w/c | Worst Case value of the burst that produced the lowest or highest result from
the number of samples measured.

While the Test Set is acquiring and compiling measurement results, the maximized and
minimized measurement Tiles show a progress bar below each numeric measurement
field. The measurement results show the average, maximum, minimum or worst case thus
far based on the incomplete measurement data. The progress bars disappear when the
specified number of bursts have been measured.

Power

The Power Measurement shows the average power reading during the measured burst.
This measurement is taken from the usable part of the burst (all modulation symbols SNO
~ SNmax) measured at the symbol points through a TETRA filter (Root Nyquist, a = 0.35).

The units of measurement is indicated in dBm or W.

Vector Errors

The Vector Error Measurements show the vector error of the received symbols with
respect to the ideal symbol points for the burst. These measurements are obtained from
the usable part of the burst, measured at the symbol points through a TETRA filter. The
measurements are expressed as a percentage of the mean amplitude level.

Vector Peak
The Vector Peak Measurement is the vector error of the symbol with the highest error.
Vector RMS

The Vector RMS Measurement is the root mean squared of the vector error of all the
symbols.

Residual Carrier

The Residual Carrier Measurement is the mean residual carrier magnitude.
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7.5.1.G

7.5.1.H

7.5.1.1

7.6

7.6.1
7.6.1.A

Freq Error

The Freq Error Measurement shows the difference between the frequency of the base
station signal and the Analyzer frequency (of the Test Set. This measurement is obtained
from the usable part of the burst measured at the symbol points through a TETRA filter.

Single Soft Key

Pressing the Single Soft Key at any time starts a group of measurements for all of the
tests. After the measurement is made to the last sample of each test, no further
measurements are made to that test until either the Single Soft Key or Repeat Soft Key is
pressed.

Repeat Soft Key

Pressing the Repeat Soft Key at any time starts a group of measurements for all of the
tests. When the number of measurements defined in the Number of Bursts box have been
made, the first measurement is dropped from the average or worst case result, and the
newest measurement included as a rolling result. The tests restart when the Repeat Soft
Key is pressed.

RF SETTINGS TILE

The RF Settings Tile is used to configure settings for the Test Set RF Input parameters to
be used for testing the Base Station. Required parameters that must be configured do not
depend on whether or not a Channel Plan is selected.

Refer to section titled Channel Plans in Chapter 2 for information about configuring
Channel Plans.

K RF Settings
Channel | 3600  Analyzer (BS Tx) Freq I 390.012500  |MHz
Expected Power Level | 40.0dBm / 10% - AGC On
Oj ¥/Tx Measurements BurstTS1+2 wi|O| ¥/Tx Measurements BurstT51.2 w| RF Offsats
Power Povirer
avy === avy| zimce Pra-fump
I— — —
Vector Peak ‘Vector RMS Vector Peak Vector RMS 3:."‘
avg[ - avg[ - avg| - avy|
Freg Error Residua Carrier |Freq Error Residual Camer
avg - avg[ - avg[ - avy|
OlOperations ! Status
MCC - -
[ 17 [ap—
Base Station ldentit r
Yy Bec = RF In
= TR
ant
TETRABS |  TETRA 300-400 +12.5 | RF INT

Fig. 7-6 TETRA BS RF Settings Tile - Channel Plan Selected
Field/Soft Key Definitions
Channel and Analyzer (BS Tx) Freq

When a Channel Plan is selected, this parameter sets the frequency of the RF analyzer
within the Test Set to that of the channel to be used by specifying a Channel Number.

Enter the required Channel Number in the Channel Settings field and press the ENTER
button. The input center frequency of the Test Set RF Analyzer is displayed in the
Analyzer (BS Tx) Freq field.
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7.6.1.B

7.6.1.C

7.6.1.D

7.6.1.E

7.6.1.F

7.6.1.G

Analyzer (BS Tx) Freq and Channel

When No Plan is selected, this parameter sets the center frequency of the RF Analyzer
within the Test Set. Enter the required Frequency in the Analyzer Freq Settings field and
press the ENTER button. The Channel Number closest to that frequency is displayed in
the Channel field.

Expected Power Level

Specifies an expected power input level for the Test Set. The RF Analyzer attenuators
must be set to the values required for this input level. The range of values available for
selection at any time depends on which RF input connection is selected and the value of
any RF input offset that is set. The defined Power Level is overridden when the AGC is
enabled (ON).

AGC On/Off

The Expected Power Level setting is overridden by the AGC facility if the AGC Button is
set to the ON state. With the AGC set to ON, the Test Set optimizes the gain of the RF
analyzer to provide the best resolution to the measurements made to the signal.

RF Offsets Soft Key

Opens a soft key sub-menu that selects to Include or Exclude any set Analyzer or
Generator Offset.

Pre-Amp Soft Key

The 3900 is equipped with an internal 15 dB broadband amplifier that affects the T/R
Connector and ANT (Antenna) Connector. When Pre-Amp is turned ON, the 3900 has a
typical noise figure of -9 dB leading to a noise floor level of approximately -140 dBm in
the Spectrum Analyzer (RBW = 300 Hz) and approximately -126 dBm for the Inband
Power Meter (IF = 6.25 kHz). Using the Pre-Amp feature increases the sensitivity of the
3900.

When Pre-Amp is used, special attention is required; it is a
| NOTE ‘ broadband amplifier and could lead to saturation or compression
problems in the receiver chain if the signal of interest is very low,
but a strong out of band signal is present.

RF In Soft Key

The RF In Soft Key controls the RF Input signal routing. Select either the T/R Connector
or ANT (Antenna) Connector as the RF Input port.
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Chapter 8 - TETRA BS T1 System

INTRODUCTION

The 3900 TETRA BS T1 System provides features for testing TETRA Base Station
transceivers operating in T1 Test Mode. Base Station transmitters can be tested in their
normal operating mode using TETRA BS.

This chapter describes TETRA BS T1 TEST Tiles.

Refer to Common TETRA Configuration Tiles for use of TETRA MS T1 Configuration
Tiles.

Refer to TETRA MS System for use of the Audio Tlle and Modulation Accuracy Tiles.
The TETRA BS T1 System provides the following test capabilities:

. Base station identification (MCC, MNC, BCC).

o T1 Test Signal generation (four types).

o Other test signal generation (18 Frame PRBS, Framed PRBS, Unframed PRBS).

o Optional synchronization to base station using sync pulse signal from base
station.

o Optional automatic synchronization to base station using RF signal from base
station.

o Optional automatic detection of required T1 Test Signal Type.

o Optional automatic detection of required scrambling code.

o Transmitter measurements (power, modulation accuracy, frequency error).

. Receiver measurements (BER, MER, PUEM) on T1 Test Signals using T1 RF
Loopback.

. Transmitter BER measurements on PRBS Signals.

o Graphical displays of modulation.

o Capture, demodulation and channel decoding of base station transmissions (5000
bursts).
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8.2

8.3
8.3.1

TETRA BS T1 DISPLAY LAYOUT

The 3900 TETRA BS T1 System is intended to be used for testing base station
transmitters and/or receivers operating in T1 Test Mode as defined in ETSI EN 300 394-
1. Limited testing with proprietary test modes is also possible.

When testing a base station transmitter, the Test Set is expecting to receive a T1 Test
Signal from the base station under test. The frequency of the expected signal is
determined by the Channel or Analyzer Frequency setting on the Control Tile. When
testing a base station receiver, the Test Set must be synchronized to the frame structure
of the base station under test, either by analyzing the signal from the base station
transmitter, or by receiving a synchronization pulse from the base station receiver. The
frequency of the generated signal is determined by the Channel or Generator Frequency
setting on the Control Tile.

The Manual - Tiled Display Mode provides a display screen divided into three sections.
The example below shows TETRA BS T1 with Manual - Tiled Display Mode selected and
with the Tiles minimized.

Gen (BS Rx) Freq | 380.00D000 [MHz — o[z | || _BEGe
Ana (BS Tx) Freq [_360.000000) MHz| = Chan [3200 | SP39  yniocked 2"1'!
RF Gen Level | -75.0 dBm ["hod on
Expect Pwr Lvl | -25.0d Section A AGC Off RF Offsets
RF Gen T1 Type Unframen rrns bl
Expected T1 Type Unframed PRBS b [T ISP —— |
Base Station ID [MCC | — = WNG [ —— | BeC | = ﬁg;t
OJ ¥/Tx Measurements BurstPRBS w{|0/ ¥[Rx Measurements Area
Powar Unframed PRBS | Using Gass A Limils
Unframed PRBS
avy IEERTTI 4\
Vector | . RF Out
Section B Section C T
max [l 1 TR
gen
Freq Error Residual Carrier —
wi TR | mex MK ==
L ant
TETRABS T | Ho Plan | INT

Fig. 8-1 TETRA BS T1 System Display - Minimized Tiles
Each section of the screen is used to display certain types of Tiles:
. Section A always shows the Control Tile.

o Sections B and C can be configured to display Measurements Tiles, the
Oscilloscope, Channel Analyzer and Audio Tile. Tiles can be displayed
simultaneously in Sections B and C if required.

o Section D is the information bar and displays various titles and other information.

Fig. 8-1 shows the Control Tile selected (Section A). The soft keys displayed are relevant
to the Control Tile. The Information Bar displays the operating System title (TETRA BS
T1) and indicates that NO PLAN has been selected for the Channel Plan.

T1 TESTING

Synchronization

The T1 Test System provides RPBS Signals (T1 Type 7, TCH/7.2 Uplink) which allow BER
tests to be carried out on the receiver of the base station under test. The Test Set must
be synchronized to the base station frame structure to perform BER testing, so that the
transmitted signal is sent in the correct timeslot and frames and within the specified
alignment limits.
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The Test Set has two synchronization modes, Auto and Pulse. Select the required mode
using the Mode button on the Base Station Sync area of the TETRA BS T1 System ID and
Sync Configuration Tile. A description of the two modes is provided below. A block
diagram has been provided in the illustration below for reference.

Oitzets timing of
. T1 si |
g Base station Extracts ra ng:lﬁéga;;;rlo
| under lest syncbursls 9999 99 symbols
SYNC. PATH T1 SIGNAL
REINPUT -8 oerser ™ offset  [™| eneraTon [ RF OUTRUT
MEC-MMEG-BES update {aut) + . A
1put ol
T1 signal to Base Station RAx Hipdl Enane
AUTO MODE
Basa Station
undar sl ' MCE MNG_BGE update
T an be Aligna T1 signal to tmaruel i no :EJ 1
OM or OFF Basa Slalion syno
Extracts aync pulse over range
bursts 0o 1,020,000 &
PULSE
OFFSET
Ll ocio [ 20 | R
PULSE
EDGE
I ‘- Oulput enable *
T1 eignal to Bassa Station Ax E
E______ Salects rising ar falling
pulse edge as rigoer
PULSE MODE

Fig. 8-2 Diagram of Sync to Base Station - Auto and Pulse Modes
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8.3.2

8.3.3

8.3.4

Auto Synchronization Mode

The downlink signal from the Base Station under test is fed to the RF input of the Test
Set. The SYNC bursts from this signal are used to establish the current position in the
downlink frame structure. The signal generated by the Test Set is automatically timed to
provide correct synchronization with the base station.

When Automatic is selected on the Base Station Identity Parameters
| NOTE ‘ area of the TETRA BS T1 System ID and Sync Configuration Tile,
the T1 Uplink Signal generated by the Test Set automatically uses
the MCC-MNC-BCC values captured in the sync burst for
scrambling.

The Auto Sync Path Offset parameter controls the time offset between the downlink frame
structure and the T1 Uplink Signal from the Test Set within the range -9999.99 symbols to
+9999.99 symbols. Positive values advance the timing of the Test Set signal, causing the
signal to be generated earlier; negative values delay the timing of the Test Set signal
relative to the base station downlink frame structure.

Pulse Synchronization Mode

A synchronization pulse is fed from the base station by physical connection to the Sync
BNC connector on the rear of the Test Set. The base station does not need to be
transmitting to carry out testing using the Pulse Mode. The signal generated by the Test
Set is timed to provide correct synchronization with the base station synchronization
pulse.

The T1 Signal generated by the Test Set must use the same MCC-
| NOTE ‘ MNC-BCC values for scrambling as the base station under test. If
there is no base station Tx signal, these values must be entered
manually on the TETRA BS T1 System ID and Sync Configuration
Tile.

The Sync Pulse Offset parameter represents the offset between the start of frame 1,
timeslot 1 of the base station’s downlink frame structure and the synchronization pulse.
For example, a value of 10 ms indicates that the base station’s synchronization pulse
occurs 10 ms after the start of frame 1, timeslot 1 of the base station’s downlink frame
structure. The Sync Pulse Edge parameter selects whether timing is referenced to the
rising or falling edge of the base station’s synchronization pulse. Range is 0 to 1,020,000
ms.

Pulse Specification

The signal applied to the Sync BNC Connector on the rear of the Test Set should conform
to the specifications shown below.

Logic 1 Level +3.85 to +5.00 V (max)t

Logic O Level 0 (min)f to 1.35 V

Pulse Width > 1.0 us

Pulse Polarity Rising or Falling
Input Resistance 10 k Ohm £ 5%

CAUTION THE VOLTAGE ON THIS CONNECTOR SHOULD AT NO TIME
| U ‘ EXCEED +5.0 V OR BE ALLOWED TO GO NEGATIVE.
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8.4

BURST TILE

The Burst Tile provides a graphic representation of the TETRA signal in the selected

timeslot. When a

TETRA signal is received, a color-coded, horizontal band is generated

from right to left on the Burst Tile.

The Timeslot drop-down menu selects the timeslot to be monitored. Unframed PRBS does
not contain protocol timing, eliminating the presence of numbered timeslots. When the
Expected T1 Type is set to Unframed PRBS, the Burst Tile shows a quarter of the data
received instead of specific Timeslots. The functionality of the Timeslot drop-down menu
changes to select which quarter of data to display, and the field turns yellow to indicate
that it is not applicable to a timeslot.

NOTE The Burst Tile is intended to provide an indication of the activity
| | present in the TETRA signal. Use Using Data Display Mode for a
detailed view of signal content. When the Expected T1 Type is set to
Unframed PRBS, the Test Set is unable to detect training sequences
in a TETRA signal. As a result, bursts are not displayed on the Burst
Tile, Data Display Tile or Tx Measurements Tile and the Burst field
on all Tx Measurements Tile turns yellow for all selections except
PRBS.
RF Gen (BS Rx) Freq | 360.012500 MHz R
Channel | 3600 =
Analyzer (BS Tx) Freq | 380.012500  MHz .
RF Gen Level | -40.0 dBm| ["Mod on
Expect Pwr Lyl | -20.0dBm -l AGC On RF Offsets
RE Gen T1 Type [18 frame PRES ) sviic
Expected T1 Type |7 - TCH/7.2 Loopback w] Detected 3 M| _Pre-Amp
BmSlal.ImIDIMCC 253 |= No Country Allocated MHC 9366 BCC 55 (?:'IF
D] ¥iTx Measurements BurstTS1 /D] ¥|Burst Timeslot1 w
Power
avy IETECRTION /4,
Vector Peak Vector RMS ' B s RF Out
max[EEEEI | max EEED TSz TR
TSSVHC =
Freeq Error Residual Carrier PRES A
wiolENTTI e YD B vecode Error i
| | ant
| TETRABST |  TETRA380-400 +12.5 [wne INT
Fig. 8-3 TETRA BS T1 - Burst Tile Measurements Tile location

The Burst Tile uses color-coding to represent various burst types present in TETRA
systems. The color-coding allows for quick identification of the information received

across the signal.

TETRA BS T1 uses the following color-coding to identify burst type:

Represents a TS1 burst.

Represents a TS2 burst.

Represents a TSSYNC burst.

Represents a PRBS burst. Appears as a complete bar when present.

- Represents protocol decode failure. Occupies the bottom third of bar when
present.
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Fig. 8-3 and Fig. 8-4 provide examples of TETRA signals that contains the following:
J Protocol decode errors in red

J TSSYNC bursts in light blue

. TS1 bursts in dark blue

The Burst Tile can be selected from the drop-down menu on the Measurement Tiles as
shown in Fig. 8-3, or from the drop-down menu on the Control Tile as shown in Fig. 8-4.

[El]  Burst estoll  w]

PRBS

I occos eror

O] ¥|Tx Measurements BurstTS1  w| Dl ¥IRx Measurements
Power Type 7 Loopback | Using Oass B Limits |

TCHIT.2
avg| -41.1 dBm

-

Vector Peak Vector RMS

ma| 184%  ma 62% BER [0.00000% i)
—

Freq Error | Residual Carrier

wic|] -9.5Hz max<| 0.6 %

- =

TETRABS T |' TETRA 380-400 +12.5 |vmc INT

Fig. 8-4 TETRA BS T1 - Burst Tile Control Tile location
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8.5

8.5.1
8.5.1.A

CONTROL TILE

The following parameters must be set on the BS T1 Control Tile whether or not a Channel

Plan is selected.

Refer to Chapter 4, Channel Plan Configuration Tile, for information on configuring

Channel Plans.

.............. RF Gen (85 Rx) Freq | 360.012500 MHz | —oroen
Channel | 3600 = 3 oM
Analyzer (BS Tx) Freq | 390.012500 MHz | o
RF Gen Level | -75.0 (dBm)| [“hod on
Expect Pwr Lvl | -25.00Bm / W w] RF Offsets
RF GenT1 Type Unframed PRBS o ——
Expected T1 Type Unframed PRBS - [T T IR [e— Pre-Amp
— - ——— [ — on
Base Station 1D |MCC MNC BCC =
O] ¥|Tx Measurements BurstPRES w{|O/ ¥|Rx Measurements
s Unframed PRBS | Using Gass A Limits
Unframed PRBS
mi -
ey
Vector Peak |vector RMS RF Out
max| - max|  -- T e — m
| Fr——
Error Residual Carrier
it RF In
wie|  --- max| - R
| ant
TETRABS T |  TETRA380-400 +125 | INT

Fig. 8-5 TETRA BS T1 Control Tile - Channel Plan Selected

Field/Soft Key Definitions

Channel Number

Sets the frequency of the RF Analyzer and the RF Generator within the Test Set to that of
the Channel to be used by specifying a Channel Number when a Channel Plan is
selected. Enter the required Channel Number in the Channel settings box and press the
ENTER key. The output frequency of the Test Set RF Generator is shown in the Gen (BS
Rx) Freq field and the input center frequency of the Test Set RF Analyzer is shown in the
Ana (BS Tx) Freq field.

[=I KJ Control
Gen (BS Rx) Freq | 360.000000 [MHz - — o[z | | RHESE
" 380.000000 [MHZ oN
| Ana (8S Tx) Freq | 360000000 [MHz - Chan [3200  SP9_ uniockod on
RF Gen Level | -75.0 dBm| [~ Mod on
Expect Pwr Lvl | -25.00Bm / W ] RF Offsets
RF Gen T1 Type Unframed PRES -
Expected T Type Unframed PRBS | 1T P P —
Base Station ID |MCC | — = MNC | — | BCC | —
Of ¥iTx Measurements Burst PRES w{|D| ¥|Rx Measurements
Powier Unframed PRES | Using Class A Limits |
Unframed PRBS
avg[ -3.3dBm
RECITETCOE |
Vector Peak Vector RMS RF Out
41 % 15%
I'I'Iﬂll S ml — BER I 0.00000% I_r,.‘—‘_l g
4 —d
E Residual Carrior
Freeq Error o
wic| D5Hz max| 01% ™"
TETRABSTI | Ho Plan | INT

Fig. 8-6 ETRA BS T1 Control Tile - No Channel Plan Selected
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.D.1

.D.2

Gen (BS Rx) Freq

Sets the frequency of Test Set’'s RF Generator. The Channel Number closest to that
frequency is displayed in the adjacent = Chan. field. The parameter is applicable when
No Plan is selected as the Channel Plan.

Ana (BS Tx) Freq

Sets the Test Set’s RF Analyzer center frequency. The Channel Number closest to the set
frequency is displayed in the adjacent = Chan. field. The parameter is applicable when
No Plan is selected as the Channel Plan.

Duplex Spacing

The effect of this parameter depends on the status of the Locked/Unlocked button. The
parameter is applicable when No Plan is selected as the Channel Plan.

Locked

The Duplex Spacing parameter is a setting that controls the frequency differential
between the Test Set RF Generator frequency (Gen (BS Rx) Freq) and the Test Set RF
Analyzer frequency (Ana (BS Tx) Freq). For example, if Duplex Spacing is set to 10 MHz,
the Test Set RF Generator frequency is automatically set 10 MHz lower than the Test Set
RF Analyzer frequency. Negative values represent a ‘reverse duplex’ configuration, in
which the Test Set RF Generator frequency is higher than the Test Set RF Analyzer
frequency.

Unlocked

The Duplex Spacing parameter is a reading of the frequency difference between the Test
Set RF Generator frequency (Gen (BS Rx) Freq) and the Test Set RF Analyzer frequency
(Ana (BS Tx) Freq), provided for information. The Test Set RF Generator frequency (Gen
(BS Rx) Freq) and the Test Set RF Analyzer frequency (Ana (BS Tx) Freq) are set
independently.

RF Gen Level

The RF Generator Level parameter is set to any value within the range of the Digital
Signal Generator. Default setting is -75 dBm.

When RF Offsets are applied, the indicated levels include the Offset
| NOTE | values.

Modulator

The Mod On toggle button enables and disables the Test Set’s internal modulation
generators.

RF Gen

Indicates the state of the Test Set RF Generator. The soft key provides an overall enable/
disable for the RF generator, so that when the soft key indicates OFF, the RF generator
is always off. The RF Generator is only turned ON when the Test Set is synchronized to
the signal received from the base station (RF signal or pulse as appropriate) and when
the soft key indicates ON.

The RF OFF indicator disappears when the RF Generator is turned ON and the Test Set
is receiving the sync signal from the base station. When the RF Generator is ON, and the
Test Set is not receiving the base station sync signal, the RF OFF indicator is displayed.
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8.5.1.H

8.5.1.1

8.5.1.J

8.5.1.J.1

8.5.1.J.2

Expected Power Level

Specifies an expected power input level for the Test Set. The RF Analyzer attenuators
must be set to the values required for this input level. The range of values available for
selection at any time depends on which RF input connection is selected and the value of
any RF input offset that is set. When AGC function is ON the set Power Level is
overridden.

AGC (Automatic Gain Control)

The Expected Power Level setting is overridden by the AGC function if the AGC Button is
set to the ON state. With the AGC set to ON the Test Set optimizes the gain of the RF
analyzer to give the best resolution to the measurements made to the signal.

RF Gen T1 Type

The RF Gen T1 Type drop-down menu selects the T1 Signal Type sent to the base station
under test. When Detected is selected, the Test Set identifies the type of T1 Signal
requested in the system information contained in the RF signal received from the Base
Station and produces a T1 Signal of that type (this applies to T1 Types 7, 8, 9 and 10).

gl ¥|Control : ]

Gen (BS Rx) Freq | 380.000000 MHz — 0 Hz GED

T OH
#Ana (B3 Tx) Freq | 380.000000 |MHz | = Chan [3200 | SPCM yigcked | .
RF Gen Level | -75.0 dBm | | Mod On
Expect Pwr Lvl | -25.0dBm / 3pW ] aGcofr | RF Offsets
RF Gen T1 Type Unframed PRES
Expected T1 Type | - STCH Detected | ——mmee Pre-fmp
SR 10 - TCHRZ.A
Base Station ID |18 Frame PRES MNC —— | BCC | -- l;:F
Framed PRES
0| ¥ Tx Measurems 1T 10 vlﬂmueuummu
Power PRBS | Using Cass A Limits |
Unframed PRBS
ave IRERETIN 4\
vector Peak Vector RMS ' RF Out
mace JIIERE mm | oo T =
Freg Error Residual Carrier .
wi I | me BN -

| TETRABS T | Ho Flan [ INT

Fig. 8-7 TETRA BS T1 RF Gen T1 Type Drop-down Menu
T1 Types 7, 8, 9 and 10

T1 Types 7, 8, 9 and 10 are the uplink T1 Signals specified in ETSI EN 300 394-1 for
base station receiver testing.

Type 7 (TCH/7.2) and Type 10 (TCH/2.4) are used for BER testing with no protection and
high protection respectively.

Type 8 (SCH/F) and Type 9 (STCH) are used for MER testing with full slot and half slot
signaling respectively.

When the RF Gen T1 Type is setto 7, 8, 9 or 10, the Test Set generates a fixed signal of
that type. When the RF Gen T1 Type is set to Detected, the Test Set generates T1 Type
7, 8, 9 or 10 automatically according to the type requested by the base station.

Other Signal Types

The other types of signals (18 Frame PRBS, Framed PRBS, Unframed PRBS) are only
generated when a fixed signal of that type is selected.
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8.5.1.K

8.5.1.L

18 Frame PRBS follows the TETRA TDMA frame structure and is similar to T1 Type 7
(TCH/7.2), except that the TCH/7.2 signal (and the PRBS pattern) extends to frame 18,
not just frames 1 to 17; the structure of timeslot 1 is therefore the same as the structure
of the other three timeslots, each of which carries an independent TCH/7.2 PRBS signal.
There is, in effect, no multi-frame structure of 18 frames, since the signal in each timeslot
continues uninterrupted each TDMA frame of four timeslots. These TCH/7.2 PRBS signals
are subject to scrambling, as with the T1 Signals.

Framed PRBS does not follow the TETRA TDMA frame structure and generates a
continuous sequence of Normal Uplink Bursts with Training Sequence 1. Each burst
contains 432 bits of 0.153 511-bit PRBS-9 data, and the PRBS sequence continues from
one burst to the next. This signal is subject to scrambling, as with the T1 Signals.
Unframed PRBS does not follow any burst or frame structure and generates a continuous
stream of modulating bits obtained directly from 0.153 511-bit PRBS-9 data. This signal
is not subject to any scrambling.

Scrambling

With the exception of the Unframed PRBS signal, all of the signal types generated by the
Test Set are subject to scrambling, and are expected to be subject to de-scrambling when
received by the base station. The base station normally indicates the scrambling code
that it expects the Test Set to use by setting the values of the MCC, MNC and BCC
parameters accordingly.

When the Test Set Base Station Identity Parameters are set to Update - Automatic, the
Test Set automatically uses the correct scrambling sequence as indicated by the base

station. Select Update - Manual and set these values manually if the base station does
not use these parameters to indicate its expected scrambling sequence, or if testing a

base station receiver independently from its transmitter or if the transmitter is switched
OFF.

Expected T1 Type

Sets the type of T1 Signal expected by the Test Set. When Loopback or a Type 7, 8, 9 or
10 Loopback T1 Signal is selected, the Test Set expects the base station to re-transmit
the received signal for BER measurement by the Test Set.

O] ¥|Control :
Gen (BS Rx) Freq | 360.000000 [MHz — 0| He | RF Gen
Ana (BS Tx) Freq | 360.000000 |MHz| = chan [3200 | SP3ANS  yniocked 2":
RF Gen Level | -75.0 dBm [ Hod on
Expect PwrLvl | -25.00Bm { W ] AGC Off RF Offsets
RF Gen T1 Type Unframed PRES b
Expected T1 Type Unframed PRES Detected | ——v Pre-Amp
: } -~
Base Station ID |:,m'"_“1.”m',; PR MNC | —— BCC L
O] ¥ T« Measurem® - SCHIF Loophack | Zli'y R Measurements
PWer 3 - STCH Loopback Unframed PRES Using Oass A Limits
8V tramed PRES
avy
Vector Peak Vector RMS [ R
max N | max EEE 50 0.00000% == x
Freq Emor Residual Carrier —
wic il | xRN ™
ant
TETRABS T | 1o Plan T T

Fig. 8-8 TETRA BS T1 Expected T1 Type Drop-down Menu

8-10



TETRA BST1 System

8.5.1.M

8.5.1.N

8.5.1.0

The expected T1 Type directly controls the type of BER and/or MER Rx measurements
performed by the Test Set in the Rx Measurements Tile. When the expected T1 Type is
set to Type 7 Loopback, Type 8 Loopback, Type 9 Loopback or Type 10 Loopback, the
Test Set expects the base station to be in a mode in which it re-transmits to the Test Set
PRBS data received on the corresponding uplink T1 Channel Type. The loopback data is
always contained in a TCH/7.2 signal, regardless of the type of uplink T1 Channel, and
the format for the loopback data is as defined in ETSI EN 300 394-1, Annex D, Clauses
D.8.4.5 to D.8.4.8. Rx Measurements are performed by the Test Set according to the
expected T1 Type.

NOTE If the base station is not performing loopback, or is transmitting a
| | different type of signal, these measurements will not be
representative of the base station receiver performance.

When the Expected T1 Type is set to TCH/7.2 PRBS, 18 Frame PRBS, Framed PRBS or
Unframed PRBS, the Test Set may perform a BER measurement on the signal transmitted
by the base station. However, such signals are likely to be autonomously transmitted by
the base station, so any BER measurements made on these signals reflect the accuracy
of the content of the transmitted signal (Tx BER) rather than being a measure of the base
station receiver performance.

When the expected T1 Type is set to Loopback, the Test Set expects the base station to
be in a mode in which the PRBS data is received on the same uplink T1 Channel Type as
which the Test Set is currently transmitting (7, 8, 9 or 10) is re-transmitted to the Test
Set. The Test Set does not have control over the types of signals that the base station is
generating or expecting to receive. However, the base station can control the Test Set, if
the Test Set RF Gen T1 Type is set to Detected and the Test Set Expected T1 Type is set
to Loopback. In this case, the base station should be set up to indicate (in its transmitted
downlink T1 Signal) the type of T1 Signal it is expecting to receive (in the uplink T1
Signal generated by the Test Set) and to loopback the received data in the downlink T1
Signal that it transmits to the Test Set. The Test Set then generates the requested T1
Signal Type and measures the BER/MER for that type automatically.

Detected

Displays the type of T1 Signal detected by the Test Set, i.e., the T1 Type indicated by the
base station in its downlink T1 Signal specifying the type of uplink T1 Signal that it is
expecting the Test Set to generate. This field may be blank if the signal transmitted by
the base station is something other than the T1 Test Signal defined in ETSI EN 300
394-1.

Base Station ID: MCC; =; MNC; BCC

Displays the Base Station Identity information contained in the T1 Signal from the Base
Station. If the Test Set Base Station Identity Update parameter is set to Automatic, these
displayed values also indicate the scrambling code used by the Test Set for de-
scrambling downlink signals received from the base station and for scrambling uplink
signals generated by the Test Set. If the Test Set Base Station Identity Update parameter
is set to Manual, these displayed values indicate the values contained in the base station
T1 Signal, which may be different from the values manually set in the Test Set. These
fields may be blank if the signal transmitted by the base station is something other than
the T1 Test Signal defined in ETSI EN 300 394-1.

RF Gen Soft Key

Selects and indicates the On/Off state of the RF Generator output from the Test Set.
When the generator is disabled, an RF OFF indicator is shown on the Tile.

8- 11
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8.5.1.P

8.5.1.Q

8.5.1.R

8.5.1.8

8.5.1.T

Pre-Amp Soft Key

The 3900 is equipped with an internal 15 dB broadband amplifier that affects the T/R and
ANT Input Ports. When Pre-Amp is ON, the 3900 has a typical noise figure of -9 dB,
resulting in a noise floor level around -140 dBm in the spectrum analyzer (RBW = 300 Hz)
and around -126 dBm for the Inband power meter (IF = 6.25 kHz). Use of the Pre-Amp
feature dramatically increases the sensitivity of the 3900.

When Pre-Amp is used, special attention is required; it is a
| NOTE | broadband amplifier and could lead to saturation or compression
problems in the receiver chain if the signal of interest is very low,
but a strong out of band signal is present.

RF Offsets Soft Key

Opens a soft key sub-menu that selects to Include or Exclude any set Analyzer or
Generator Offset.

Gen Offset Soft Key

The Gen Offset Soft Key controls the use of the RF Generator Level Offset value.

ON inserts the defined RF Generator Level Offset into the RF Path between the selected
3900 generator output connector and the device under test.

OFF removes the defined RF Generator Level Offset from the RF Path between the
selected 3900 generator output connector and the device under test.

Ana Offset Soft Key

The Ana Offset Soft Key controls the use of the RF Analyzers Level Offset value.

ON inserts the defined RF Analyzers Level Offset into the RF Path between the selected
3900 receiver input connector and the device under test.

OFF removes the defined RF Analyzers Level Offset from the RF Path between the
selected 3900 receiver input connector and the device under test.

- Bdcontrel
Gen Offset
Gen (BS Rx) Freq | 390.000000 | MHz | 0 [MHz -
Dupiex OFF
Bpacing
Ana (BS Tx) Freq | 390.000000 [MHz | = Chan | 3600 Unlocked Ana Offsat
o
OFF
RF Gen Level | -45.0 [dBm Mod On
Expect Pwr vl | 40.0dBm 7 10W AGC On
RF Gen T1 Type Unframed PRES
Expecled T1 Type | Unframed FRES | Detected | -
Base Station ID |MOC (== = MNC | === | BCC | --
TETRABS T1 | Mo Plan I INT  Retun

Fig. 8-9 TETRA BS T1 Generator and Analyzer Offset Soft Keys
RF Out Soft Key

The RF Out Soft Key controls the RF Output signal routing. Select either the GEN
(Generator) Connector or T/R Connector as RF Output port.

8-12
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8.5.1.U RF In Soft Key

The RF In Soft Key controls the RF Input signal routing. Select either the T/R Connector
or ANT (Antenna) Connector as the RF Input port.

8-13
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8.6

8.6.1

8.6.2

TX MEASUREMENTS TILE

Measurement Tiles display the results of measurements of the signals produced by the
base station under test. Any two Measurement Tiles can be viewed when the display is
minimized, they can also be maximized to full screen display. The Tiles are selected from
the drop-down menu on each tile.

| kd Tx Measurements

BurstPRES w]
Power
+ avg [EEXTCON 0 —_ Over | 20 Bursts
o max RETERTTN -
o min JEETERTTIN /i, ——_ wotts [T
Vector Peak Over 200 Bursts Vector RMS Over 20 Bursts

o vy T — v TR 4 e——
o mo BTN A o o I A ——

Freq Error Owver 20 Bursls Residual Carrier Owver 20 Bursts
v T REPEAT
~ nollITT % | v o
v llIT T | ¢ KR
T oo l————
Single

[ TETRABSTI | No Ptan | INT

Fig. 8-10 TETRA BS T1 Tx Measurements Tile - Maximized View

The TETRA BS T1 Tx Measurements Tile operates the same as the Tx Measurements Tile
in the TETRA BS System. Upper and Lower limits are defined on the Tx Measurements
Limits Configuration Tile.

When the base station is transmitting a downlink T1 Signal conforming to ETSI EN 300
394-1, bursts with Normal Training Sequence 2 (TS2) only occur when the base station is
performing linearization. Synchronization bursts may contain linearization activity, and
bursts with Normal Training Sequence 1 (TS1) never contain linearization activity.
Therefore, Burst Type TS1 should be selected to always exclude linearization activity
from Tx measurements, or Burst Type TS2 to only make measurements during
linearization activity. When the base station is transmitting something other than the
ETSI T1 Signal, this relationship between burst type and linearization activity cannot be
guaranteed.

Single Soft Key

Pressing the Single Soft Key at any time starts a group of measurements for all of the
tests. After the measurement is made to the last sample of each test, no further
measurements are made to that test until either the Single Soft Key or Repeat Soft Key is
pressed.

Repeat Soft Key

Pressing the Repeat Soft Key at any time starts a group of measurements for all of the
tests. When the number of measurements defined in the Number of Bursts box have been
made, the first measurement is dropped from the average or worst case result, and the
newest measurement included as a rolling result. The tests restart when the Repeat Soft
Key is pressed.

8- 14
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9.2

Chapter 9 - TETRA DM System

INTRODUCTION

TETRA DM (Direct Mode) is an optional TETRA system that provides features for testing
TETRA Mobile to Mobile functionality. The Test Set functions as the Master when a Call
Mobile request is initiated from the Operations/Status Tile. When a call is initiated by the
Mobile, the mobile operates as the Master. When the system is operating in Quiet State,
no actions are performed (i.e., registration, group attachment or synchronization). The
TETRA DM System provides the following test capabilities:

The TETRA DM System provides the following test capabilities:

. Mobile to mobile tests.

o Transmitter measurements (power, modulation accuracy, frequency error).

o Graphical displays of modulation, trajectory, constellation and power readings.
J History log of activity between mobile and Test Set.

TETRA DM DISPLAY LAYOUT

The Manual - Tiled Display Mode provides a display screen divided into six
sections. Fig. 9-1 shows TETRA DM with Manual - Tiled Display Mode selected
and with the Tiles minimized.

[=] RF Settings
Channel | 3600 - GenfAna Freq | 3B0.012500 MHz BEIGo0
== E— on
RF Gen Level |-130.0 dBn Section A »d On RF OFF OFF
Expect Pwr Lyl | 45.00Bm AGC Off
D) ¥[Tx Measurements  BurstMaster wi| 0| ¥|Rotated Vector  Burst Master w| RF Offssts
Power Burst Timing | ]
profite [T
Pre-fump |
wplERTEN | MotApplcati
Veclor Pe: ) ' Soft |
- Section B Section C Key
) Area
Freq Error Residual Carvier
TN | svo XN —
-EJOpe.rallons I Status _. TR
Rx Tx| M3 Occupation MO call setup complets gen
Mobsile)ITSI: 2347000 . e
( ) Section D RF In
Call Type: Individual Cea Wowed
Called 1D: 234/00075/000uwuy L.
TETRADM | TETRA 380-400 +12.5 [wnc RF INT

Fig. 9-1 TETRA DM System Display - Minimized Tiles
Each section of the screen is used to display certain types of Tiles:
Section A always shows the RF Settings Tile.

Sections B and C can be configured to display Measurements Tiles, the Protocol History
Tile, the Oscilloscope and the Channel Analyzer. Tiles can be displayed simultaneously in
Sections B and C.

Section D always displays the Operations/Status Tile.




TETRA DM System

9.3
9.3.1

9.3.1.A

9.3.1.A1

Fig. 9-1 shows the RF Settings Tile selected (Section A). The soft keys displayed
are relevant to the RF Settings Tile. The Information bar displays the System title
TETRA DM and indicates that TETRA 380-400 +12.5 Channel Plan has been
selected.

Refer to section titled Channel Plans in Chapter 2 for instructions on configuring
channel plans).

TETRA DM CONFIGURATION TILES

Call Timers Configuration Tile

Call Timers parameters are set from the Call Timers Configuration Tile. These
parameters control Test Set behavior during a call.

Call Timers

Test Set Transmil Mode Tirmed
Test Set Quiet Time | 2| s
Test Set Transmit Time | 2| s
TestSet Reservation Time | 90 Frames| = [ 5.100 |5 |

Talkhack Buffer Time | 2| s

TETRADM | TETRA 350-400 +12.5 I INT

Fig. 9-2 TETRA DM Call Timers Configuration Tile

Field Definitions

Test Set Transmit Mode

Test Set Transmit Mode allows users to select the Test Set behavior on a simplex call
when the mobile is not transmitting.

None

The Test Set does not automatically simulate another user transmitting when the mobile
under test is not transmitting. Press the PTT button on the mobile at any time to request
transmission or the user can manually simulate another user transmitting. Group calls are
subject to the Test Set Reservation Time setting.

Timed Mode

When the PTT button of the mobile under test is released, the Test Set waits for the Test
Set Quiet Time period. During the Test Set Quiet Time period, the mobile’s PTT button
may be pressed again to request permission to transmit, which the Test Set always
grants. If the mobile’s PTT button is not pressed, the Test Set simulates another user
talking for the Test Set Transmit Time period, after which it reverts to Quiet Mode. During
Quiet Mode the mobile’s PTT button may be pressed again to request transmission. In a
group call, the maximum duration of Quiet Mode is determined by the Test Set
Reservation Time period. When the Test Set Reservation Time expires, the Test Set
automatically clears down a group call. Timed is the default Transmit Mode.
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9.3.1.A.2

9.3.1.A.3

9.3.1.A.4

9.3.1.A.5

9.3.2

Continuous Mode

When the PTT button of the mobile under test is released, the Test Set immediately
simulates another user talking for an indefinite length of time until the Test Set Transmit
Cease Soft Key is pressed. Depending on the mobile, it may be possible to interrupt the
other user and request to transmit by pressing the mobile’s PTT button again. Timer
values do not apply when Continuous Mode is selected. To keep the mobile receiver open
in a simplex call, select Continuous Mode as the Test Transmit Mode or select None and
manually control Test Set transmission.

Test Set Quiet Time

Defines the period for which the Test Set waits after the mobile’s PTT button is released
before simulating another user talking in Timed Mode. Range is 0 to 30 s. Default setting
is 2 s.

Test Set Transmit Time

Defines the period for which the Test Set simulates another user talking in Timed Mode.
Range is 1 to 30 s. Default setting is 2 s.

Test Set Reservation Time

Defines the period following the end of Test Set transmission. At the end of Test Set
transmission, if the mobile does not send a change over request the call is cleared down.
The Reservation Time is entered as the number of frames, which are rounded to the
nearest multiple of 6. Range is 0 to 378.

Talkback Buffer Time

When the mobile is transmitting, the incoming speech is recorded in the Talkback Buffer.
The contents of the Talkback Buffer are replayed for subsequent transmission from the
Test Set to the mobile. Range is 1 to 30 s.

When set to 2 s, the last 2 s of incoming speech are recorded and replayed repeatedly
during the simplex Test Set transmission.

Call Types Configuration Tile

The Call Types Configuration Tile defines parameters for the selected Call Type. A Call
Type is selected from the Call Type drop-down menu, which displays the associated Tile.
Each Call Type opens a specific display Tile.

Parameters can be configured for each call type: some parameters for some call types
are pre-configured. Parameters that can be edited are displayed in a numeric entry box or
a drop-down selection box as appropriate.

NOTE Not all combinations of call type options are valid. If an invalid
| | combination is selected the call may fail.
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9.3.2.A

9.3.2.A1

9.3.2.A.2

Call Types ]

calType [Grow ]
Group Cal
Group/individual Group
Presence MNat Checked
Priority 0 = Nomal |
Calling Party SSI 742200 | B5338 Hex
Calling Party TP tot included
Hetwork
TETRADM | TETRA 380-400 +12.5 |vmic INT

Fig. 9-3 TETRA DM Call Types Configuration Tile

The following tables show the parameters for each call type, with the default values and
available ranges, or pre-configured values where appropriate.

Call Type Parameters

Group Call

Parameter

Defaults or
Pre-configured Value

Range

Group/Individual Group Call Pre-defined value
Presence Not Checked Pre-defined value
Priority 0 = Normal 0 = Normal, 1 = High,

2 = Pre-emptive, 3 = Emergency

Calling Party SSI

742200 (Test Set)

00000000 to 16777215

Calling Party TPNI

Not Included

Included, Not Included

Network -- Pre-defined (none)
Private Call
Parameter Defaults or Range

Pre-configured Value

Group/Individual

Individual Call

Pre-defined value

Presence

Not Checked

Not Checked

Priority

0 = Normal

0 = Normal, 1 = High,
2 = Pre-emptive, 3 = Emergency

Calling Party SSI

742200 (Test Set)

00000000 to 16777215

Calling Party TPNI

Not Included

Included, Not Included

Network

Pre-defined (none)
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9.3.2.A.3

9.3.2.A4

9.3.3

Emergency Call

Parameter

Defaults or
Pre-configured Value

Range

Group/Individual

Group Call

Group/Individual Call

Presence Not Checked Group Call: Pre-defined to Not
Checked
Individual Call: Set to Checked, Not
Checked
Priority Emergency Pre-defined value

Calling Party SSI

742200 (Test Set)

00000000 to 16777215

Calling Party TPNI

Not Included

Included, Not Included

Network -- Pre-defined value
Open Group
Parameter Defaults Range
Group/Individual Group Call Pre-defined value
Presence Not Checked Pre-defined value
Priority 0 = Normal 0 = Normal, 3 = Emergency

Calling Party SSI

16777186 (PABX gateway)

00000000 to 16777215

Calling Party TPNI

Not Included

Not Included, Included

Network

Mobile MCC-MNC

Mobile MCC-MNC, Open Channel

Channel Plan Configuration Tile

TETRA DM uses non-allocated RF Carriers, referred to as DM Channels, to allow valid
users to access an uplink or downlink DM Channel at any time. TETRA DM protocol uses
group and individual addresses as a means of controlling the use of the DM channel.
TETRA DM protocol does not specify Channel Plans in the same manner as TETRA MS
specifications; TETRA DM mobiles are typically configured to operate using Channel
Plans that are based on TETRA MS parameters. The Channel Plan Configuration Tile
allows users to select the desired Channel Plan or to define a Channel Plan.

Channel Plan

Channel Flan  |TETRA 380-400 +12.5 !I

Sys info - Only required for MS modes

Offset |3 (+ 12.5 KHz offset)
Duplex Spacing |0 (10 MHz)
Reverse Operation | 0 (Mormal)
Channel Block 1 Channel Block 2
Lowest Channed 3600
Highest Channel 3999 Hot Selected

Lowest Chan. Freq

Chrannel Spacing

Frequency Band | 3 (300.000 MHz)

J590.0Z500 MHz

25.000 | kHz

B

| TETRADM

] TETRA 380-400 +12.5 |vNC

INT

Fig. 9-4 TETRA DM Channel Plan Configuration Tile
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9.3.4

9.3.4.A

Messages Configuration Tile

The Messages Configuration Tile is configured to meet the requirements of the message
type to be used for testing. The Message Type drop-down menu selects the message
type. TETRA DM supports Status Messages, SDS Type 1, 2 and 3 Messages and SDS
Type 4 Messages.

Refer to Chapter 4, Common TETRA Configuration Tiles, for a more detailed description
of the Messages Configuration Tile.

Status Message Tile

A Mobile Originated Status Messages has the following characteristics:

o 16-bit number with pre-defined meaning.
. Message is addressed to an individual TETRA user or a group of TETRA users.
A Mobile Terminated Status Message has the following characteristics:
o 16-bit number with pre-defined meaning.
o Message is addressed to an individual TETRA user or a group of TETRA users
L
Message Type | Status Message |
[ Status Message

Group/Individuzl Individuzl
Calling Party 331 FAZZD0 = B3338 Hex

Priority 0 = Normal

Status Message | 65279 = FEFF Hex = Callback Request |

TETRADM | TETRA 350-400 +12.5 I INT

Fig. 9-5 TETRA DM Status Message Configuration Tile
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9.3.4.B

9.3.4.C

Mobile Originated Short Data (SDS) Message

A Mobile Originated Short Data Messages has the following characteristics:

. Type 1: 16-bit number
o Type 2: 32-bit number
o Type 3: 64-bit number
. Type 4: variable length Text Message or other SDS-TL application

TETRA DM supports SDS Type 1, 2 and 3 messages and four types of SDS Type 4
messages. The ability to receive SDS message types depends on the capabilities and
configuration of the mobile under test.

SDS Type 1,2 & 3

Messages

Message Type [SDS Type 1,2 &3 |+

SDE Type 1, 2 & 3 Messages

Group/individual | Individual |

Calling Party 551 742200 = | BS336 Hex
Priority |0 = Normal -
SDS Type 1 Message (5431 Hax
SDS Type 2 Message [54595032 Hex
SDS Type 3 Message [5459504533534453 Hex
| TETRADM | TETRA 380-400 +12.5 | INT

Fig. 9-6 TETRA DM - SDS Type 1, 2 &3 Message Tile
Mobile Terminate Short Data Message Types have the following characteristics:

. Type 1: 16-bit number
. Type 2: 32-bit number
. Type 3: 64-bit number

Message is addressed to an individual TETRA user or a group of TETRA users




TETRA DM System

9.3.4.D

SDS Type 4 - SDS - TL Text Message

A Mobile Terminated Short Data Message has the following characteristics:

Variable length user application data.

SDS-TL Header identifier message control.

SDS-TL Header delivery reports may be requested.

Message is addressed to an individual TETRA user or a group of TETRA users.

Set
Message
To

Message Type [SDS Type 4 - SDS-TL Text |-l

- SDS Type 4 - SDS-TL Text Message

Group/individual  Individual -l

Calling Party SSI 742200 = | B5338 Hex = TestSet b
Priority 0 = Horal -l
Report Type | Received i
Report Size |Short -l
Text Coding 150 1 Latin 1 (8 Bit) o
Error Protection |Requested -

This SDS type 4 SDS-TL text message was sent by the
Message  Test Sel and is one hundred and twenly characters long
and ends here

| TETRADM | TETRA 360-400 +12.5 |vmc RF INT

Fig. 9-7 TETRA DM - SDS Type 4 - TL Text

SDS Type 4 Messages are of variable length and use the SDS Transport Layer (SDS-TL)
protocol to identify their content and request delivery reports. All SDS Type 4 Messages
should contain at least a minimal 8-bit Protocol identifier as specified in ETSI EN 300
392-2 Clause 29.

The Test Set provides a minimal single line display of the form SDS Msg: Type 4 (xxx)
xxxxxx when any SDS type 4 Message is received. Select the yellow envelope icon to
display the full message content.

SDS Message types are described in detail in Chapter 5, TETRA MS System, in the
section titled Status and Short Data (SDS) Messages.
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9.3.4.E SDS Type 4 - Simple Text Message
Messages
Message Type [SDS Type 4 - Simple Text |+ Ms:‘m

SDS Type 4 - Simple Text Message

Group/individual Individual ]
Calling Party S81 | 742200 = | BS5338 Hex = |TestSet ]
Priotity |0 = Normal -

Text Coding 1501 Latin 1 (B BIt) ]

This S0 type 4 simple text message was senl by the
Message Test Sel and is one hundred and twenly characters long
and ents here

| TETRADM | Ho Flan |wne INT

Fig. 9-8 TETRA DM - SDS Type 4 - Simple Text

A Mobile Terminated Short Data Message Type 4 - Simple Text Message type has the
following characteristics:

o Variable length text message.
J SDS-TL header identifies message content.
o SDS-TL delivery reports may not be requested.
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9.3.4.F SDS Type 4 - Hex Message
Message Type  |SDS Type 4 - HEX Message |-l ”“‘
To

SDS Type 4 - HEX Message

Groupfindividual  Individual -l
Calling Party 531 742200 = @ BS5338 Hex = Test Set bl
Priority |0 = Hormal |

82020101 5468637 320534453207 473T0652034206 0657 3736
1676520696 EZ0BAESTEZ CZ07T61 TI207 3656 ETAZ062 72074
Message BBESZ0546573742053657 420616 EGA20697 3206 FEEES20687
SEEBAT 265642061 6EGAZDT AT TESEETATIZDEI6E61 72616374
657273206 CEFEEET20616E6420656 EBATI2060657 265

| TETRADM | Ho Plan |wnT INT

Fig. 9-9 TETRA DM - SDS Type 4 - Hex Message

A Mobile Terminated Short Data (SDS) Message Type 4 - Hex Message has the following
characteristics:

o Variable length user application data.

J SDS-TL header not sent - include in message data if required or use SDS-TL
other.

o SDS-TL delivery reports not requested - include request in message data if

required or use SDS-TL other.

9-10
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9.3.4.G SDS Type 4 - Other SDS-TL
Messages
Message Type  [SDS Type 4 - Other SDS-TL |+ m“ﬁ;gﬂ

To
[ SDS Type 4 - Other SDS-TL Message

Group/individual | Individual  w]

Calling Party 551 742200 = BH338 Hex = Test Set 11
Protocol ldentifier | 130 - 62 Hex = |SDS-TL Text Messaging |
Priority |0 = Normal -
Report Type | Received -
Report Size |Stamdard -
Error Protection |Hol Requested j

015468697 320534453207 4797 0652034206 F7 466657 2206 DG
STATIEGTES20E96E206B65T620TTE1 732073656 ETA2062T9
User Data  20746B652054657 3742053657 420616 EG420697 3206 FEEBSZ
DEBTSEERATZEHE42061 BEEA20TATTESEETATIZ0636661 7261
6374657273206 CEFEEET 20656 EG4696 EBT 2068657265

| TETRADM | TETRA 380-400 +12.5 |vne RF INT

Fig. 9-10 TETRA DM - SDS Type 4 - Other SDS-TL
A Mobile Terminated Short Data Message Type 4 has the following characteristics:

. Variable length user application data.

J SDS-TL Header identifier message control.

o SDS-TL Header delivery reports may be requested.

. Message is addressed to an individual TETRA user or a group of TETRA users.
9.3.5 Mobile Parameters Configuration Tile

The Mobile Parameters Tile allows changes to be made to the mobile radio’s MNI, SSI,
GSSI and Power Class. User can select Use Reported, which defines the values
according to the information provided by the mobile under test, or user can select Use
Fixed to enter specific values.

Mobile Parameters

[ Mobile Network identity (MNI)
MCC 1 = Test
wr  Use Fixed :I
MHNC o

Mcc | 234 = | United Kingdom

B oz MuC [ 75

[ Short Subscriber Identity (S51)
~  Use Fixed 1 = 1 Hex
Hex

#  Use Reported Ilﬂ-ﬁm = |BOE1BD

. Group Short Subscriber identity (GSSI)

«  Use Fixed 1 = 1 Hex
#  Use Reported | 1o = 65 Hex
Power Qass
w  Use Fined 4L (30.0dBm( 1W) /27 SdBm (S00mW)) !|
#  Use Reported | 4L (30.0dBm{ 1W) 1 27.50Bm (S00mW))
| TETRADM | TETRA 360-400 +12.5 |wne INT

Fig. 9-11 TETRA DM Mobile Parameters Configuration Tile

9 - 11
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9.3.5.A

9.3.5.A.1

9.3.5.A.2

9.3.5.A.3

9.3.5.A.4

9.3.5.A.5

9.3.5.A.6

Field Definitions

Use Fixed

To use a manually entered value, select Use Fixed and enter the desired values in the
data fields.

Use Reported

When Use Reported is selected the Test Set must receive a mobile originated call in
order to acquire the values used when the Test Set places a call. If Use Reported is
selected and the Test Set has not received a mobile originated call, the Test Set uses the
last Use Fixed values.

Mobile Network Identity (MNI)
Mobile Country Code (MCC)

Sets the MCC sent to the mobile. The MCC Text drop-down menu selects an MCC by
name if the MCC is known. Range is 0 to 999 (decimal).

Mobile Network Code (MNC)

Sets the MNC sent to the mobile in the Broadcast Synchronization Information. Range is
0 to 16383 (decimal).

Short Subscriber Identity (SSI)

The Short Subscriber Identity is used by the Test Set to make calls or send messages to
the mobile. When Use Reported is selected, the value is automatically updated when the
Test Set receives a call from the mobile.

Group Short Subscriber Identity (GSSI)

The Group Short Subscriber Identity is used by the Test Set to make a group call or send
a group addressed message to the mobile. If the mobile has initiated a call to a group,
the group is indicated as the reported value when Use Reported is selected; otherwise
the last Use Fixed values are used.

Power Class

The Power Class of the mobile is used by the Test Set to determine the maximum power
level expected from the mobile. The Power Class of the mobile is used to indicate the
accuracy of the Test Set’s estimation of the mobile power level displayed. When Tx
Measurement Limits are enabled, the Power Class decides the Pass/Fail limits for the Tx
Power measurement and bar graph.

9-12
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9.3.6 Test Set Parameters Configuration Tile

Test Set Parameters

Test Set 551 | 7422004 - | 85338 Hex
Test Set MHI
| use Mobile’s M1
Ficed MCC 1 = |Test bl
Fixed MNC 1
Fower Paramelers

Test Sel Power Oass 4L (30.0dBm( 1W) 7 27.5dBm (S00mW)) :j

Mobile Power Control | Allowed |

TETRADM | TETRA 380-400 +12.5 ] INT

Fig. 9-12 TETRA DM Test Set Parameters Configuration Tile
9.3.6.A Field Definitions

9.3.6.A.1 Test Set Short Subscriber Identity (SSI)

The Short Subscriber Identity is used by the mobile to make calls or send messages to
the Test Set. Registration does not occur between the Test Set and mobile during DM
operation so the SSI must be entered manually.

9.3.6.A.2 Test Set MNI
Mobile Country Code (MCC)

Sets the MCC sent to the mobile in the Broadcast Synchronization Information. The MCC
Text drop-down menu selects an MCC by name if the MCC is known. Range is 0 to 999
(decimal).

Mobile Network Code (MNC)

Sets the MNC sent to the mobile in the Broadcast Synchronization Information. Range is
0 to 16383 (decimal).

9.3.6.A.3 Power Parameters

Test Set Power Class

Sets the Test Set’s Power Class so that the mobile can determine the maximum power
level expected from the Test Set. Sets the Power Class to the maximum power level
expected to be received.

Mobile Power Control

When the Test Set is acting as the Master, the Power Control flag determines whether or
not the Test Set allows the mobile, which is acting as the Slave, to control power.

The power control flag is present in the following message types:

. DM - RESERVED

. DM - SETUP

. DM - SETUP PRES

. DM - CONNECT ACK
L DM - OCCUPIED

9-13
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9.3.7

9.3.8

9.4
9.4.1

Tx Measurements Limits Configuration Tile

The Tx Measurements Tile defines Pass/Fail limits that are applied to measurements on
the Tx Measurements Tile, Modulation Accuracy Tiles and Power Profile Tiles. The limits
shown on the Tx Measurement bar graphs are also obtained from the Tx Measurements

Limits settings.

The Tile for each burst type is opened by selecting the desired burst type from the Burst
drop-down menu. The example below shows the Configuration Tile with Master burst type
selected. The limits applicable to each burst type are set independently. The Toggle
Buttons Enable and Disable individual parameters or groups of parameters. The Burst
Timing, or frame alignment measurement, shows the measured symbol timing of the
mobile’s Slave bursts. Burst Timing is only applicable to Slave bursts. ‘Not Applicable’ is
displayed in this Tile area for all other burst types.

Tx Measurements Limits
Initialize
Burs "
Low dBc Leading ¢ Tralling -70.0 [dBc
Power Profile Low dBm Leading f Tralling -36.0 dBm
: All Enabled
Full f Ramp  High dBc Leading 6.0 dBc
High dBc Trailing 30 B
Burst Powee  TPWET Level - Upper z0 [ dB BT
Power Level - Lower -z.00 | dB
Veclor Peak 300 | % Enabled
Modulation Vector RMS3 1000 % Enabled
Accuracy  Residual Carrier 5.0 % Enabled
Freq Error 100.0 | Hz Enabled
Burst Timing 0.2 [ Symbols | [ Enabled
TETRADM | TETRA 350-400 +12.5 [wne INT

Fig. 9-13 TETRA DM Tx Measurements Limits Configuration Tile

Offsets Configuration Tile

The TETRA DM Offsets Configuration Tile functions in the same manner as the Offsets
Configuration Tile in TETRA MS and BS Systems. Refer to Chapter 4, Common TETRA
Configuration Tiles for information on this Tile.

TETRA DM TEST TILES
Burst Tile

The Burst Tile provides a graphic representation of the TETRA signal in the active
timeslot. The data displayed on the TETRA DM Burst Tile is dependent on which timeslots
contain data. By default, the TETRA DM Burst Tile displays timeslot one, so long as it
contains information. If timeslot one is empty, the TETRA DM Burst Tile displays timeslot
three if it contains any data. If timeslot one and three contain data, timeslot one is
displayed.

NOTE The Burst Tile is intended to provide an indication of the activity
| | present in the TETRA signal. Use Using Data Display Mode for a
detailed view of signal content.

9-14
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DI ¥IRF Settings
GenfAna Freq | 360.012500 [MHz | = Channel | 3200
RF Gen Level | -75.0 dBm [ Moa on
Expect Pwr Lvl | 30.0dBm / 1W -l | AGC On
O ¥(TxMeasurements  BurstMaster w| (O[T A
Powier | Burst Timing
profie 221
avgECEYTIO | MotAwcao |
| I s
vector Paak Viector RMS s
max IECEEN | max IEEE e
Freq Error |Residual Carrier | Stave
wiclEYTT oo EEESN S vecode Emor
BiOperations / Status :
Rx Tx | MS Dccupation | MO call setup complete
(Mobile)ITSI: 234007501 2345769 (True) GTSE 2340075000001 01
Call Type: Group,Oeanmode,Pri 0 Nonmal, Pre-empt Hot Allowed
Caled 1D: 23400075/00000101
TETRADM | Hio Plan | INT

Fig. 9-14 TETRA DM - Measurement Tile location

The Burst Tile uses color-coding to represent various burst types present in TETRA
systems. The color-coding allows for quick identification of the information received
across the signal.

TETRA DM uses the following color-coding to identify burst type:

Represents a TS1 burst.

Represents a TS2 burst.

Represents a TSSYNC burst.

Indicates a Slave burst. Occupies the bottom third of bar when present; top
two thirds of bar represents the burst’s training sequence.

Represents protocol decode failure. Occupies the bottom third of bar when
present.

9-15
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Fig. 9-14 and Fig. 9-15 provide examples of a TETRA signal that contains the following:
. TS1 bursts shown in dark blue
J TSSYNC bursts shown in light blue

The can be selected from the drop-down menu on the Measurements Tiles as shown in
Fig. 9-14, or from the drop-down menu on the RF Settings Tile as shown in as shown in
Fig. 9-15.

D| ¥|Tx Measurements Burst Master wi| Dl ¥[History

Power | Burst Timing Test Set Transmission Ceased
Test Sel Reservation
mml@ Tx ceased, Test Set tx pre-empted
o3 abm Hot Applicable Mgo call selup complele
Call Type: Group, Oearmode, Pri
Vector Peak Wector RM3 Called TS1: 234000 TS MO00m 0

Freq Eror | Rersidual Carrier Fower Control:

MS-ITSI: 23400075 2345769
max TR | ma TN GTSI: 234007500001 01 I
wicllETRETH  |mox YT || MS Transmission Started

v
DiOperations / Status :
R Tx MS Occupation MO call setup complete
(Mobile)ITSI:  234/00075A2345789 (True)  GTSE  Z34007500000101
Call Type: Group,Clearmode,Pri D Normal,Pre-empt Hot Allowed
Called ID: 234/00075/00000101
TETRADM | Ho Plan | INT

Fig. 9-15 TETRA DM - RF Settings Tile location
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9.4.2 Modulation Accuracy - Constellation Tile

The Constellation Tile shows the spread of symbol points for a burst and gives a visual
representation of whether the deviations are phase or magnitude related. Limit circles
may be displayed as shown in this example. The constellation point circle is pushed into

an oval when an 1/Q imbalance is present.

9.4.3

[EI]  Constellation
Burst Master w]

REPEAT

Over 250 Bursis Single

| TETRADM | TETRA 380-400 +12.5 |vmc INT

Fig. 9-16 TETRA DM Constellation Tile - Maximized View
Modulation Accuracy - Magnitude Error Tile

Magnitude Error is the amount by which the signal differs from the magnitude of the ideal
signal. The value is expressed as a positive or negative percentage of the magnitude of
the ideal signal. The Magnitude Error Tile displays the magnitude error for each symbol
for a whole burst, excluding any phase error that may be present. Increases in magnitude
error over time may indicate power supply problems. Errors at the start or end of a burst
may indicate ramp-up or ramp-down problems.

[=1 K3 Magnitude Err

Mir 1 25 160 % Markers Uncoupled I

L3 “ll'zl g 0.77 % Mir Defta | 75 -0.83 %
-] f

ﬁﬁwqmw’m‘uw Ut ) |

o ' P _374.7 Hz
Ll 573,94 REPEAT
P “376.0 Hz

Over | 250 Bursls

> %idv 20wl e
| TETRADM | TETRA 360-400 +12.5 LE RF INT

Fig. 9-17 TETRA DM Magnitude Error Tile - Maximized View
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9.4.4

9.4.5

Modulation Accuracy - Phase Error Tile

Phase Error is the amount by which the signal leads or lags from the ideal signal. The
reading is expressed as a positive (anti-clockwise movement) or negative (clockwise
movement) angle. The Phase Error Tile displays the phase error for each symbol for an
entire burst, excluding any magnitude error that may be present. Large variations at the
start of the burst may indicate oscillator settling problems. Variations during the burst
may be due to oscillator control issues.

=]  Phase Error
_— Rl B Y I eter
deg M2 o] — Modeta | 0 | — |
- Veclor avg| - --
Poak max|  --- Accumulate
(21 11]
Over | 250 Bursls on
OFF
0 Vector ava| -~
RMS max| ---
- _ Over | 250 Bursts
Resil avg[ --- |
-
T
L e
Error M2 REPEAT
min —aa
Owver | 250 Bursls
- degidiv 70w | Sl
[ TETRADM |  TETRA380-400+125  |VNC 3 e

Fig. 9-18 TETRA DM Phase Error Tile - Maximized View
Modulation Accuracy - Rotated Vector Tile

The Rotated Vector Tile is based on the Constellation Tile. The eight segments present
on the Constellation Tile are rotated so that the ideal vectors overlay each other,
displaying a larger representation. Once again a limit circle may be displayed. The
spread of values along the unit circle line indicates Phase problems. The spread of
values horizontally indicates Magnitude problems.

[=I]  Rotated Vector

Burst Master ]

Veclor avg BREESC {Accumutate
LU 199 %

Over | 250 Bursts OFF

avy RETAH RErENE

m (L5 1972 Hz
[0 193.9 Hz

Owver | 250 Bursis Singhe

[ TETRADM | TETRA380-400 +12.5 [vnc INT

Fig. 9-19 TETRA DM Rotate Vector Tile - Accumulate ON
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9.4.6 Modulation Accuracy - Trajectory Tile

The Trajectory Tile displays the actual carrier transitions (phase and amplitude) during
the burst and the power deviations and the targeting onto the symbol points.
Compression of the carrier is indicated by compressed outer loops. Incorrect filtering is
indicated by a signal spread at the constellation points.

hd Trajectory

avy [EEIT
Em.,"“ (™ -373.8 Hz
min [ETFEI

Over 250 Bursts Single

| TETRADM | TETRA 380-300 +12.5 [wme RF INT

Fig. 9-20 TETRA DM Trajectory Tile - Maximized View
9.4.7 Modulation Accuracy - Vector Error Tile

The Test Set displays the vector error for each symbol point for an entire burst. All of the
vector errors across a burst are analyzed to produce the RMS and Peak Vector Error
readings for the burst.

=4 Kd Vector Error
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Fig. 9-21 TETRA DM Vector Error Tile - Maximized View
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9.4.8

9.4.8.A

9.4.8.A.1

9.4.8.A.2

9.4.8.A.3

9.4.8.A.4

Operations/Status Tile

The Operation/Status Tile provides operation for call placing and message sending
functions. The Tile is Protocol State dependent, with the soft keys provided to make calls,
select call types and other functions.

O|RF Settings
hannel | 3600 = GenfAna Freq | 380012500 MHz
RF Gen Lovel |-130.0 dBm i Mod On
Expoct Pwr Lvl | 55.0d4Bm £ 300W !1 I AGC On
D) ¥/Tx Measurements Burst Master w||O) ¥ |Profile Ramps  Burst Master w]
Power Burst Timing 100 g |
) Pass | 100 R =
wEEITN A, e |
Vector Peak Vector RMS oo
o |« TS
700 Test Tone
Freq Error Residual Carrier e | . 1
S ssi: R ssx | Profie avy EXEXTOON 4\

Operations § Status

Rx Tx MS Occupation MO call setup complete
(Mobde)ITSI: 2340007551 2345783 (True) GTSE 2340007 500000101
Call Type: Group, Oearmode,Pri 0 Nonmad, Pre-empt Hol Allowed
Called 10: 234/00075/00000101
| TETRADM | TETRA 380-400 «12.5 |vmic INT

Fig. 9-22 TETRA DM Operations/Status Tile - Minimized View

This Tile shows the state of the Test Set in relation to a mobile under test. The
information shown is:

3 Current state of the channel (e.g. Quiet Channel, MS Occupation, MS
Reservation, TS Occupation).

. Most recent event (e.g. Test Set cease transmission, MO call setup complete, Call
Timed out).

3 The Operations/Status Tile displays details and status of the current or latest call.

. Status Messages are displayed on the Operations/Status Tile in the Current

Events box and in the Miscellaneous message area.

Field/Soft Key Definitions

Mode, Events and Messages

The Operations/Status Tile shows the current TETRA Test Mode of the Test Set, the
current action and SDS Messages and information.

Call Mobile Soft Key

Opens a soft key sub-menu that allows user to initiate a call to the mobile. Call types are
Group, Private, Emergency and Open Group Call.

Reset To Quiet Soft Key

Clears Test Set from any current actions and resets Test Set to idle mode in which it is
ready to receive a new signal.

Send Message Soft Key

Opens a soft key sub-menu that allows user to send a Status Message or an SDS
message to the mobile. This feature is currently under development.
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9.4.9

9.4.9.A

9.4.9.A1

9.4.9.A.2

9.4.9.A.3

Power Profile Frame Tile

The Profile Frame Tile shows a graphic form of the power profile of the inactive and
active slots of a TETRA frame. Whereas the Profile Ramps Tile shows a profile of the
Rise and Fall Ramps of a single burst, the Power Frame Tile shows a profile mask of the
signal levels over an entire TETRA frame.

Power measurements are calculated by measuring the power of each burst through a
TETRA filter at the symbol point over the usable part of the burst. The average reading
shows the power measurement taken over a defined number of bursts.

NOTE Due to the high dynamic range requirements of this particular test,
| | set the Expected Power Level field on the RF Settings Tile to the
mobile’s transmit power level and turn AGC (Automatic Gain
Control) ON.
ERdProfie Frame [N
“91?9242 :ml o[ -0.03 dBe Uncoupled | Ref | 10.00dBc|| Lo
over [ 23 Bursts Mir2 0f7739dBc A| 0 [7736dBc| dBidv 20  w|
Accumulate
on
OFF
REPEAT
Single
TETRA DM No Plan INT

Fig. 9-23 TETRA DM Power Profile Frame Tile - Maximized View
Field/Soft Key Definitions

Horizontal Axis Zoom Control

The Horizontal Axis Zoom Control drop-down menu located at the bottom left of the Tile
selects the length of horizontal axis that is displayed. Selecting x1 displays the entire
horizontal axis; selecting x2 displays half of the horizontal axis.

This menu is linked to the Expand and Contract Horizontal soft keys. When the Expand/
Contract soft keys are used to adjust the horizontal axis, the value in the Horizontal Axis
Zoom Control field is updated accordingly.

Horizontal Scroll Bar

The Horizontal Scroll bar allows user to scan left and right along the length of the
horizontal axis.

Horizontal Soft Key

The Horizontal Soft Key accesses additional soft keys to configure horizontal display
parameters.
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9.4.9.A.4

9.4.9.A.5

9.4.9.A.6

Accumulate Soft Key

The Accumulate Soft Key allows user to layer accumulated traces of successive
measurements on the display to show a trend, or overwritten with each new trace.

Selecting ON with the Accumulate Soft Key starts the accumulation of traces.

Selecting OFF with the Accumulate Soft Key clears any accumulated traces and causes
each trace to overwrite the previous trace.

Repeat Soft Key

Pressing the Repeat Soft Key at any time starts a group of measurements for all of the
tests. When the number of measurements defined in the Number of Bursts box have been
made, the first measurement is dropped from the average or worst case result, and the
newest measurement included as a rolling result. The tests restart when the Repeat Soft
Key is pressed.

Single Soft Key

Pressing the Single Soft Key at any time starts a group of measurements for all of the
tests. After the measurement is made to the last sample of each test, no further
measurements are made to that test until either the Single Soft Key or Repeat Soft Key is
pressed.
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9.4.10

9.4.10.A

9.4.10.A.1

9.4.10.A.2

9.4.10.A.3

9.4.10.A.4

9.4.10.A.5

Power Profile Full Tile

The Profile Full Tile shows a graphic format of the profile of the signal bursts that make
up the signal from a TETRA Mobile. The ramp-up, middle and ramp-down of the burst are
shown, with a profile mask defining the acceptable signal levels over the burst period.
The power profile of Initial bursts is only displayed on the Profile Initial Tile.

Power measurements are calculated by measuring the power of each burst through a
TETRA filter at the symbol point over the usable part of the burst. The average reading
shows the power measurement taken over a defined number of bursts.

NOTE Due to the high dynamic range requirements of this particular test,
| | set the Expected Power Level field on the RF Settings Tile to the
mobile’s transmit power level and turn AGC (Automatic Gain
Control) ON.
K2 Profile Full ]
"""" Markers  Uncoupled | Burst/Master w
dBc I\ItrZ- 0.37dBc  MkrDefta | 25 | -0.40 dBc |-
100 -
N Profile Accumulate
 Pass | -
Burst Power OFF
avy [ETRNT
(U5 30.2 dBm
LU0l 3001 dBm
=300
Units [Bm
=500
Over | 250 Bursls
REPEAT
Top Ref | 10.0 dBc|
-60.0 T - dB/div 20 w] Single
Symbol = 28
| TETRADM | TETRA 360-400 +12.5 = RF INT

Fig. 9-24 TETRA DM Power Profile Full Tile - Maximized View

Field Definitions

Graph Axes

The X axis is calibrated in Symbol Points over the Ramp Up and Ramp down periods and
the Y axis is calibrated in dBc.

Power Measurement

The displayed mask limits, which are the Pass/Fail criteria for the Power Profile
Measurement, are configured on the Tx Measurements Limits Configuration Tile. If these
limits are set to Disabled, the mask is not displayed and the profile Pass/Fail assessment
is not performed.

Burst Power Results

These results of the Tx Measurements shown on the Profile Full Tile are identical to the
readings on the Tx Measurements Tile.

Units
Toggle button allows user to select dBm or W as unit of measurement for display fields.
Top Ref

Sets the top of scale of the Y axis.
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9.4.10.A.6

9.4.10.A.7

dB/div
Sets the span of the sections along the Y axis.
Over n Bursts

The Over n Bursts setting affects the displayed Power Profile, Pass/Fail assessment and
Burst Power measurement. The Power Profile is averaged over the Number of Bursts
specified, which smooths out the noise, reducing the peak level of the power profile
during the periods when the mobile’s transmitter is inactive.

If a stringent level for the Low dBc limit is specified, e.g. -70 dBc, it may be necessary to

average the profile over a large number of bursts, e.g. 200, to produce a fair assessment
of the performance of the mobile transmitter under test.
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9.4.11

9.4.11.A

9.4.11.A.1

9.4.11.A.2

9.4.11.A.3

9.4.11.A.4

Power Profile Initial Tile

The Power Initial Tile displays Initial burst measurement data. The graph’s horizontal
scale varies according to the length of the transmission from the mobile. When upper
and/or lower limits have been set and enabled for Power measurements, a Pass/Fail
indicator appears when measurements are outside of the set limits.

Power measurements are calculated by measuring the power of each burst through a
TETRA filter at the symbol point over the usable part of the burst. The average reading
shows the power measurement taken over a defined number of bursts.

Due to the high dynamic range requirements of this particular test,
| NOTE | set the Expected Power Level field on the RF Settings Tile to the
mobile’s transmit power level and turn AGC (Automatic Gain
Control) ON.

k4 Profile Initial
[ 30,1 dBm | : 0
avy Mir1| 0] -012dBc Uncoupled | Ref [ 100 dBc

Over | 250 Bursts Mkr2| 2307 [74.05 dBc A[2307 [73.93dBc| dBidiv 20 ]

|
Profile Pass -

T I
-17 2% 43
I!M' Single
O ] >
| TETRADM | TETRA 360-400 +12.5 | INT

Fig. 9-25 TETRA DM Power Profile Initial Tile - Maximized View

Field Definitions

Power Measurement

The average power measurements over the useful part of the burst is shown in the avg
box.

Horizontal Axis Zoom Control

The Horizontal Axis Zoom Control drop-down menu located at the bottom left of the Tile
selects the length of horizontal axis that is displayed. Selecting x1 displays the entire
horizontal axis; selecting x2 displays half of the horizontal axis.

This menu is linked to the Expand and Contract Horizontal soft keys. When the Expand/
Contract soft keys are used to adjust the horizontal axis, the value in the Horizontal Axis
Zoom Control field is updated accordingly.

Horizontal Scroll Bar

The Horizontal Scroll bar allows user to scan left and right along the length of the
horizontal axis.

Horizontal Soft Key

The Horizontal Soft Key accesses additional soft keys to configure horizontal display
parameters.




TETRA DM System

9.4.11.A.5

9.4.11.A.6

9.4.11.A.7

Accumulate Soft Key

The Accumulate Soft Key allows user to layer accumulated traces of successive
measurements on the display to show a trend, or overwritten with each new trace.

Selecting ON with the Accumulate Soft Key starts the accumulation of traces.

Selecting OFF with the Accumulate Soft Key clears any accumulated traces and causes
each trace to overwrite the previous trace.

Repeat Soft Key

Pressing the Repeat Soft Key at any time starts a group of measurements for all of the
tests. When the number of measurements defined in the Number of Bursts box have been
made, the first measurement is dropped from the average or worst case result, and the
newest measurement included as a rolling result. The tests restart when the Repeat Soft
Key is pressed.

Single Soft Key

Pressing the Single Soft Key at any time starts a group of measurements for all of the
tests. After the measurement is made to the last sample of each test, no further
measurements are made to that test until either the Single Soft Key or Repeat Soft Key is
pressed.
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9.4.12

9.4.12.A

9.4.12.A.1

9.4.12.A.2

9.4.12.A.3

Power Profile Ramps Tile

The Profile Ramps Tile shows a graphic form of the profile of the Rise and Fall Ramps of
the signal bursts from a TETRA Mobile. The profile mask defines the acceptable signal
levels over the rise and fall periods. The power profile of Initial bursts is only displayed
on the Profile Initial Tile.

Power measurements are calculated by measuring the power of each burst through a
TETRA filter at the symbol point over the usable part of the burst. The average reading
shows the power measurement taken over a defined number of bursts.

Due to the high dynamic range requirements of this particular test,
| NOTE | set the Expected Power Level field on the RF Settings Tile to the
mobile’s transmit power level and turn AGC (Automatic Gain
Control) ON.
=1 kd Profile Ramps
dBc  Mkrz
100
Profila Accumulate
., = -
=100 Burst Power OFF
P 30.2 dBm
(15 30,2 dBm
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units [ abm
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700 (e REPEAT
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200 T T é é dBfdiv 20 ] ;
| TETRADM | TETRA380-400+12.5 [wnc RF INT

Fig. 9-26 TETRA DM Power Profile Ramps Tile - Maximized View

Field Definitions

Burst Power Results

Maximize the Profile Ramps Tile to view the results of the Tx Burst Power measurements.
Accumulate Soft Key

The Accumulate Soft Key allows user to layer accumulated traces of successive
measurements on the display to show a trend, or overwritten with each new trace.
Selecting ON with the Accumulate Soft Key starts the accumulation of traces.

Selecting OFF with the Accumulate Soft Key clears any accumulated traces and causes
each trace to overwrite the previous trace.

Repeat Soft Key

Pressing the Repeat Soft Key at any time starts a group of measurements for all of the
tests. When the number of measurements defined in the Number of Bursts box have been
made, the first measurement is dropped from the average or worst case result, and the
newest measurement included as a rolling result. The tests restart when the Repeat Soft
Key is pressed.
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9.4.12.A.4 Single Soft Key

Pressing the Single Soft Key at any time starts a group of measurements for all of the
tests. After the measurement is made to the last sample of each test, no further
measurements are made to that test until either the Single Soft Key or Repeat Soft Key is
pressed.
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9.4.13 Protocol History Tile

Protocol Tiles provide information relating to registration, call processing and messaging
operations performed by the mobile and the Test Set. This information is available
whether or not the Protocol Tiles were displayed during the protocol operations.

2] History
Power Control: Alowed Qear
Encrypt Qass: Oeanmibde
14:42:04  MS Transmission Started Heatory
1442405  Released, M3 requested disconnect —
14:42:05  MS Transmission Ceased
14:42405 CQuiet Channel Qear Mode
14:4205 MO call setup complete —
14:42:05 MS Occupation MANUAL
Call Type: Group, Qeannode, Pri 0 Moral, Pre-empt Mot Allowe auto
Called T3I: 2340007500000101 R
MS-ITSL: 2347000751 2345769 (True)
GTSI: 2340007 500000100
Power Class: 4
Power Control: Allowed
Encrypt Oass: Oeanmode
144205 M3 Transmission Started
14:52409 Released, M3 requested disconnect Timing
14:5209 M3 Transmission Ceased
145209 Quiet Channel ABSOLUTE
14:53:44 MO call selup complete Elapsed
14:53:44 M3 Occupation
Call Type: Group, Jearmode, Pri 0 Hormal, Pre-empt Not Allowe
Called TS 234/0007500000100
M3-ITS1: 2340075 2345789 (True)
GTSL Z340007 500000101
Power Class: 4
Power Conlrol: Alloaned
Encrypt Class: Ceanmode |
14:53:44 M3 Transmission Started Save
As
o
| TETRADM | TETRA 360-400 +12.5 |wne INT

Fig. 9-27 TETRA DM Protocol History Tile - Maximized View
9.4.13.A Soft Key Definitions

9.4.13.A.1 Clear History Soft Key

Clears the information already recorded in the protocol history. If Auto is selected on the
Clear Mode Soft Key, the information already recorded by the Test Set is cleared
automatically when the Reset to Quiet Soft Key is pressed on the Operation/Status Tile.

9.4.13.A.2 Save As Soft Key

Saves a text file to the Test Set’s hard drive that can be exported via the Utilities File
Management feature.

9.4.13.A.3 Timing Soft Key

Timestamp information is shown in the maximized view of the Protocol History Tile. The
timestamp can display real time (Timing = ABSOLUTE) or the time relative to the first
entry in the history (Timing = ELAPSED). If the real time shown is incorrect, press the
UTILS key to access the Test Set’s hardware settings and make the necessary
adjustments.
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9.4.14

9.4.14.A

9.4.14.A 1

RF Settings Tile

The parameters that are available on the RF Settings Tile depend on whether or not a
Channel Plan is selected on the Channel Plan Configuration Tile.

~ AF Settings
RF Gen
on
OFF
Channel | 3600 Downlink = Genifna Freq | 380.012500 MHz
RF Offsets
Pre-Amp
on
. OFF
RF Gen Level -130.0 dBm | Mod on RF OFF
RF Out
TR
Expect Pwr Lvl | 45.0dBm / 30W 11 AGC Off L
RF In
TR
ant
| TETRADM | TETRA 380-400 +12.5 |vmic RF INT

Fig. 9-28 TETRA DM RF Settings Tile - Channel Plan Selected
Field/Soft Key Definitions

Channel Number

Sets the frequency of the RF Analyzer and the RF Generator (Gen/Ana Freq) within the
Test Set to match the Channel frequency by specifying a Channel Number when a
Channel Plan is selected. To set the Channel Frequency, enter the required Channel
Number in the Channel settings box and press the ENTER Key. The transmit and receive
frequency of the Test Set is shown in the Gen/Ana Freq field.

~ AF Settings
RF Gen
on
OFF
Gen/Ana Freq | 380.000000 MHZz = Channel 3200
RF Offsels
Pre-Amp
on
OFF
RF Gen Level |-130.0 dBm [ Mod on RF OFF
RF Qut
TR
gen
Expect Pwr Lvl | 45.00Bm / 30W | AGC Off
RF I
TR
ant
| TETRADM | Ho Plan |vme RF INT

Fig. 9-29 TETRA DM RF Settings Tile - No Channel Plan Selected
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9.4.

9.4.

9.4.

9.4.

9.4.

9.4.

9.4.

9.4.

9.4.

9.4.

14.A.2

14.A.3

14.A.4

14.A.5

14.A.6

14.A.7

14.A.8

14.A.9

14.A.10

14.A.11

Gen/Ana Freq

Sets the Test Set transmit and receive frequency. The Channel Number closest to the set
frequency is displayed in the adjacent = Chan. field. This parameter is applicable when
No Plan is selected on the Channel Plan Configuration Tile.

Uplink/Downlink

Selects an Uplink or Downlink frequency band. This toggle button is only visible when a
Channel Plan is selected on the Channel Plan Configuration Tile.

RF Gen Level

Sets the RF Generator Level to any value within the range of the Digital Signal
Generator.

NOTE When RF Offset values have been used to compensate for gains or
| | losses in external equipment, the RF Gen Levels indicate the power
level after the external amplifier or attenuator.

Expected Power Level

Specifies an expected power input level for the Test Set. The RF Analyzer attenuators
are set to the values required for this input level. The range of values available for
selection at any time depends on which RF input connection is selected and the value of
any RF input offset that is set. When AGC (Automatic Gain Control) function is ON the set
Power Level is overridden.

AGC (Automatic Gain Control)

Overrides the Expected Power Level setting when AGC is set to the ON state. With the
AGC set to ON the Test Set optimizes the gain of the RF analyzer to give the best
resolution to the measurements made to the signal.

RF Gen Soft Key

Selects and indicates the On/Off state of the RF Generator output from the Test Set.
When the generator is disabled, an RF OFF indicator is shown on the Tile.

RF Offsets Soft Key

Opens a soft key sub-menu that selects to Include or Exclude any set Analyzer or
Generator Offset.

Gen Offset Soft Key

Enables/Disables defined RF Generator Offsets. Generator Offset values are defined on
the Offsets Configuration Tile.

Ana Offset Soft Key

Enables/Disables defined AF Generator Offsets. AF Generator Offset values are defined
on the Offsets Configuration Tile.

Pre-Amp Soft Key

The 3900 is equipped with an internal 15 dB broadband amplifier that affects the T/R
Connector and ANT (Antenna) Connector. When Pre-Amp is turned ON, the 3900 has a
typical noise figure of -9 dB leading to a noise floor level of approximately -140 dBm in
the Spectrum Analyzer (RBW = 300 Hz) and approximately -126 dBm for the Inband
Power Meter (IF = 6.25 kHz). Using the Pre-Amp feature increases the sensitivity of the
3900.

NOTE When Pre-Amp is used, special attention is required; it is a

| | broadband amplifier and could lead to saturation or compression
problems in the receiver chain if the signal of interest is very low,
but a strong out of band signal is present.
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9.4.14.A.12 RF Out Soft Key

The RF Out Soft Key controls the RF Output signal routing. Select either the GEN
(Generator) Connector or T/R Connector as RF Output port.

RF In Soft Key

The RF In Soft Key controls the RF Input signal routing. Select either the T/R Connector
or ANT (Antenna) Connector as the RF Input port.

9.4.14.A.13

9.4.15

9.4.15.A

9.4.15.A.1

Tx Measurements Tile

The Tx Measurements Tile shows the results of measurements made to the signal
received from the mobile under test. Upper and Lower limits are defined on the Tx
Measurements Limits Configuration Tile.

I Rd Tx Measurements

Burst Master w]
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(L1 Pass | Units | gBm

¢ NI S
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= L == =

Hot Applicable

Freq Error Owver | 250 Bursts Residual Carmier Ower 250 Bursis
* Mm 1 =] REPEAT
v mexETTRNTH ¢ | ¢ wlE —— |
v BT S | v e
AT 3747 Hz [ = | Single

| TETRADM | TETRA 380-400 «12.5 |vme RF INT

Fig. 9-30 TETRA DM Tx Measurements Tile - Maximized View

Field/Soft Key Definitions

Results Display

The results of the measurements are shown numerically and as bar graphs when Tile is
maximized.

The results of measurements are presented as different criteria for different tests, to give
the most appropriate measurements. The results are obtained by making measurements
on all of the symbols over the range of the number of samples (bursts) specified for the

test. These criteria are listed below.

avg | Average value of all of the samples measured.

max | Maximum value of the burst that produced the highest result from the number of
samples measured.

min | Minimum value of the burst that produced the lowest result from the number of
samples measured.

w/c | Worst Case value of the burst that produced the lowest or highest result from
the number of samples measured.
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9.4.15.A.2

9.4.15.A.3

9.4.15.A.4

9.4.15.A.5

9.4.15.A.6

Burst

The Burst menu selects the Burst types transmitted by the mobile. Master, Normal, Sync
and Initial burst types are transmitted by the mobile when it is operating as the Master.
Slave burst type is transmitted by the mobile when it is operating as the Slave.

Power

The Power Measurement shows the average power during the measured burst. This
measurement is taken over the usable part of the burst measured at the symbol points
through a TETRA filter. Available units of measurement are dBm or W.

Burst Timing

The Burst Timing, or frame alignment measurement, shows the measured symbol timing
of the mobile’s Slave bursts. Burst Timing is only applicable to Slave bursts. ‘Not
Applicable’ is displayed in this Tile area for all other burst types.

Vector Errors

The Vector Error Measurements show the vector error of the received symbols with
respect to the ideal symbol points for the burst. These measurements are taken over the
usable part of the burst, measured at the symbol points through a TETRA filter. The
measurements are expressed as a percentage of the mean amplitude.

Vector Peak

The Vector Peak Measurement is the vector error of the symbol with the highest error.
Vector RMS

The Vector RMS Measurement is the root mean squared of the vector error of all the
symbols.

Residual Carrier

The Residual Carrier Measurement is the mean residual carrier magnitude.
Freq Error

The Freq Error measurement shows the difference between the frequency of the received
signal and the analyzer frequency of the Test Set. This measurement is taken over the
usable part of the burst measured at the symbol points through a TETRA filter.
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Appendix A - Abbreviations

AF Audio Frequency

AGC Automatic Gain Control

Ana Analyzer

ANT Antenna

avg Average

BCC Base (Station) Color Code

BER Bit Error Rate

BS Base Station

BSCH Broadcast Synchronization Channel
CH/Chan Channel

CONFIG Configuration

dB decibel

dBm decibel relative to 1 mW

DL Downlink

DM Direct Mode

DTMF Dual Tone Multi Frequency

Dx Duplex

ESN External Subscriber Number
FAC Final Assembly Code

FACCH Fast Associated Control Channel
Freq Frequency

GEN Generator

GHz Giga Hertz

GPIB General Purpose Interface Bus
GSSlI Group Short Subscriber Identity
HEX Hexadecimal

Hz Hertz

ID Identity

IF Intermediate Frequency

Inc Increments

ISDN Integrated Service Digital Network
ISSI Individual Short Subscriber Identity
kHz Kilo Hertz

LA Location Area
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Max Maximum

MCC Mobile Country Code

MCCH Main Control Channel

MER Message Error Rate

MHz Mega Hertz

MIC Microphone

Hus Micro Seconds

[1\Y Micro Volt

Min Minimum

Mkr Marker

MNC Mobile Network Code

Mod Modulation

MS Mobile Station

Msg Message

PABX Private Automated Branch Exchange
PDU Protocol Data Unit

PRBS Pseudo Random Binary Sequence
PSTN Public Subscriber Telephone Network
PTT Push to Talk

PUEM Probability of Undetected Erroneous Measurement
QTT Quasi Transmission Trunking
RBER Residual Bit Error Rate

RF Radio Frequency

RMS Root Mean Square

RSSI Radio Signal Strength Indication
Rx Receive

S Seconds

SDS Short Data Service

SDU Service Data Unit

SNR Signal to Noise Ratio

SPR Spare Digit

SSI Short Subscriber Identity

T/R Transmit/Receive

TAC Type Approval Code

TCH Traffic Channel

TDMA Time Division Multiple Access
TEI TETRA Equipment Identity

TL Transport Layer

TPNI Transmitting Party Number Indentification
TT TETRA Test Mode

UTILS Utilities

v Volts

A-2
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VBW Video Bandwidth
w Watt

w/c Worst Case

UL Uplink
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