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Aeroflex 3920 Series - Overview
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Aeroflex 3920 Series - Overview

(\EROFLEX
The 3920 is a platform that is SOFTWARE

DEFINED for a variety of radio applications.
— In the Field for >3 years
— ~700 Systems Built and Fielded
— Current Digital Systems Supported
¢ P25
¢+ TETRA

¢+ HPD
+ Others as they develop ...

— Analog Systems
¢+ AM
¢+ FM
¢+ SSB

ELS/INCO
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Aeroflex 3920 Series - Overview
. \f;\EROFLEx

HIGH PERFORMANCE ANALOG STANDARD FEATURES

+ AM/FM/SSB RF signal generator
+ AM/FM RF signal analyzer

- ~ © + Full HP/Agilent 8920A and 8920B Tests Emulation
¥ — Front Panel and GPIB 8920 Emulation Mode

+ Calibrated High Accuracy Test System
— Signal Generator — 0.6dB Accuracy Typical
— Power Measurements — 0.6dB Typical
— Time Base — 0.01PPM Accuracy

¢+ GO/NO GO Color Coded Meters with Pass/Fail Paramete rs
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Aeroflex 3920 Series - Overview
& (AEROFLEX

HIGH PERFORMANCE ANALOG STANDARD FEATURES

¢+ Dual Channel Oscilloscope
— 4MHz Bandwidth
¢ 2.7GHz Full Span Spectrum Analyzer
L — -140 DANL (with Preamp)
"~ + 5 MHz Wide Channel Spectrum Analyzer
— “Look and Listen” Capable
+ Full Meters for Transmitter Tests

— Power
+ Broadband
+ Inband (RSSI)

— Frequency Error
— Modulation Accuracy
¢ Full Meters for Receiver Tests
— SINAD and Distortion, Hum and Noise

¢+ Optional DMM
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Aeroflex 3920 Series - Overview

LINUX Operating System

5MHz Wide IF
— Instantaneous Bandwidth
— Instant Frequency Hopping within Band

Color display with easy to use graphical user inter

GPIB, Ethernet, RS-232, USB Interfaces
— RCI Commands for GPIB and Ethernet

MIL28800 Class Il Certified

MTBF — 10,000+ Hours

Built In Military Grade Hard Drive (-20 - + 70 C)
Software upgrades via USB, CD-ROM or Internet
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Aeroflex 3920 Series - Overview /
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TETRA System Options

+ Option 110
Terminal (MS & MST1)

Option 111
Base station (BS & BST1)

- ¢ Option 112
e 4% Tetra Direct Mode

+ Option 114
Tetra Energy Economy Mode

\f;\EROFLEx

e

TETRA
o

ELSINC (0]

onic Measurement Technology



[\EROFLEX

-‘-""-q_\___‘_\_‘_

T

ELSINC (0]

ronic Measurement Technology




Ovrview of 3920 TETRA features

@EROFLEX

e

T

¢+ Tx and Rx on-channel measurements as
per ETSI EN 300 394-1

+ Supports all TETRA call and messaging
modes

+ TETRATI1 test mode and T1 RF loopback
| o+ TETRATT registration and TT loopback
‘B & ¢+ AutoTest for MS
2¥ . TIP Compliant,

— core services, SDS and testing requirements
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Testing TETRA terminals

B

+ Radio Test Set simulates a TETRA Base
Station

+ Must match configuration expected by mobile

+ Mobile registers to the test set
+ Mobile’s identity is obtained

+ Mobile sets up a call to the test set or vice
vVersa
+ Enables mobile to transmit and / or receive
+ Many other functional tests can be
performed
¢+ Checks the configuration and capability of the

mobile ELSINCO
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Testing terminals: RF and DC connections
i \f;\EROFLEx
+ Testing is performed at the Air Interface T
— The only connection required is to the antenna socket

7 Either remove the
s - antenna and
= connect to the

..... or connect to
a special socket

Ensure adequate DC supply for test

Charged battery for hand portable

ELS/INCO
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[\EROFLEX

Configured using manufacturer’s programming tool s
— MCC, MNC, subscriber identity (SSI), group identiti  es (GSSIs)
— PSTN gateway SSI, status values
— Call options e.g. simplex / duplex, hook / direct

+ Check configuration using functional tests on test s et

— Registration and group attachments (MCC, MNC, SSI,  GSSils)
— Send and receive SDS status and text messages
— Send and receive Group / Private / Phone / Emergenc vy calls

EL S VCO
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Essential network parameters
e

= [\EROFLEX
, -

+ Common channel plans are pre-defined in the 3920 e——
¢+ 380-400 MHz (Europe public safety)
¢ 410-430, 450-470, 870-876, 915-921 (Europe commerci al)
¢+ 800 MHz TETRA channel plan for Asia Pacific
= «+ Different offset values are supported
¢ 12.5 kHz offset, -6.25 kHz offset and zero offset v  ariants

+ ETSI standard channel numbering is supported
¢+ Maps channel numbers to frequencies
¢ e.g. channels 3600 - 4000 are 380-390 MHz / 390-400 MHz

+ User defined channel plans can be set up
+ Allows testing of TETRA radios with non-standard pl ans

¢ User defines band, offset, duplex spacing, numberin g

Information about the terminal’s configuration is e ssential to
allow the test set to simulate a valid TETRA base s tation

\
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TETRA Terminals Configuration Tiles /ﬁ

[ [A\EROFLEX
+ TETRA Channel Plan o

TETRA signalling protocol uses Channel Numbers rath er than
explicit frequencies to assign TETRA Mobiles to fre  quency
channels. TETRA Systems use Channel Plans to map th e uplink
(MS Tx) frequency and the downlink (MS Rx) frequenc vy to these
Channel Numbers.

Chiannsl Plan  [TETRA 380-100 +125 | =]

Hewy
Fan

—2ys Info - Only required for M3 modes

Frequeacy an
ortet
S
Reverse Operation

Channel Block 1 Channel Block 2
Lowest Channel 3600
Highest Channel 3999 Hot Selected

Lowest Chan. Downlink Freg 330.012500 | MHz
Duplex O1fset 10.000000 | MHz
Channel Spacing 25.000 | kHz

| TETRAMS | TETRA 360-400 +12.5 | INT

TETRA Channel Plan ELS[NCO@
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TETRA Terminals Configuration Tiles /{\

 [AEROFLEX

+ System ID and Access Parameters s

The correct MCC and MNC must be set to allow the mo  bile to
recognize the downlink signalling from the Test Set

System ID & Access Params

— Base Siation Identity Parameters

Mobile Country Code {MOC) | 235 |Lhitnd Kingdoim :'
Muobile Metwork Code (MNC) 1
Base Station Color Code {BCC) I 1

Location Area Code (LA) 1

Access Parameters

Min Rx Level For Access | -125
Meus T Lewvel | 30 1w
ACCESS Parameter | -45

| TETRAMS TETRA 360-400 +12.5 | INT

TETRA BS Identity Parameters ELSINCO
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Testing a TETRA terminal

| . o (\EROFLEX
+ The following steps are involved in testing a

TETRA terminal R

Making RF and DC connections Testing receiver performance

Setting essential network parameters ~ Testing audio performance

L = Registering to the test set Testing functional behaviour

Placing calls to or from the test set Automatic testing

Testing the transmitter performance

TR TEST Testing
ji2 PASSED ¥ testing

STATUS

ELSINC O
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Set up a call to test the terminal - simplex ?

@EROFLEX

+ Simplex Calls R

— Group calls are always simplex, private calls mayb e
simplex

— Easy call set up but inconvenient for measurement
analysis

— PTT switch (Push To Talk) has to be held pressed

ELS/INCO
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Duplex call
=

b + Duplex Calls e.g. Phone Call via PSTN
Gateway
— Phone calls are usually but not always duplex

— Mobile is transmitting and receiving (like GSM
phone call)

| T — Does not require holding PTT to continue
' transmission

\QEROFLEX

—
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Transmitter Tests

( [AEROFLEX
—

Tested as per ETSI EN 300 394-1
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Transmitter Tests : TX Measurements

¢

( [AEROFLEX

S

The Tx Measurements Tile shows the results of W
measurements made to the signal received from the '
mobile under test. The results are given in numeric and

graphical form.
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Tx tests: Power Profile

\QEROFLEX

+ Full 70 dB burst dynamic range N
+ Pass/ Fail assessed against TETRA / user mask
+ Can be averaged over up to 250 bursts

T
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Tx tests: Phase & constellation diagrams

[\EROFLEX

+ The phase trajectory and constellation i, —
diagrams allows manual inspection of phase
and amplitude

I'== .+ The test set indicates the numerical vector error
results

=258 E|
E

e e, ELs/NCcOo
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Open Loop Power Control

@EROFLEX

m TETRA radios operate at defined power ratings e —
e MS power level is variable in defined steps

m A TETRA radio determines optimum power level itself
e This requires measurement by MS of received signal strength
e Received signal becomes weaker further from base st  ation
e MS reduces transmitter power for a stronger receive  d signal

m MS power is optimized
e Reduces interference
® Increases battery life

ELS/INCO
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|
Controlling the terminal’s transmit power

KQEROFLEX

+ Set signal generator level to change terminal power

Calculated power depends on system parameter setting S
Power is constrained to discrete 5dB power level step S

pr— .. | think
| | should use

Jde
Vg

- T
® ing
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|
Controlling the terminal’s transmit power /{\

K- EROFLEX

o

¢ Or set power level in ‘Maximum Tx level’ parameter ——

Set low signal generator level to achieve high term  inal power
Power is constrained by ‘Maximum Tx level’ parameter
However, terminal may not expect this parameter to change
This method should work in T1 test mode

© yunoogoe.
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|
_Receiver Sensitivity Using TT Loopback /

[\EROFLEX

T

Aeroflex 3920 TETRA mobile

. <— Returned patterns

Test patterns —> “ |

Optimized for manufacturing and service testing
TT loopback - equivalent to GSM

Eliminates need for proprietary interfaces and test
modes

T1 loopback for R&D and conformance testing

ELS/INCO
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|
Receiver Sensitivity Using TT Loopback /f\

| \EROFLEX
¢ 3920 uses ‘TT’ loopback for automatic ——
BER, RBER, MER tests

— Complete automated control via the RF connection on ly

~— BER
Error Rate Ervorad Total Samples
nmﬂ L —— | tezz | s0002 | 50000 |00:00:30
: .rig__Eu—'l 13 | 50064 | 50000 [00:00:27 |
m-zm E——— [ a0 | sooa [ __50000f 00:00:51 |
~ RBER
Error Rate Errored Total Samples
m B[ 873 | 30080 | 30000 000018
cass1 MEECEA ™S a5 | soois | 30000 [00:00:17
- MER
Error Rate Errored Total Samples
MER m&*l 1 1000 | 1000 | 00:01:00

cLS/INCO
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Recelver Sensitivity Using T1 Loopback

+ 3920 also supports T1 loopback BER measurement

¢+ Manual testing of radios in special test modes
¢ T1 test signals generated complying with ETSI EN 30 0 394-1
i ¢ Loopback on / off control included in 3920’s T1tes  t mode
¢+ Measurement of BER of loopback signal from radio
( ) 4 )
Wanted RF signal (T1)
»l Radio Under
Radio Test Set | Testin T1 test
Re-transmitted RF mode
signal (received bits)
. J G J

ELSINCO
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Recelver Sensitivity Using T1 Loopback

\f;\EROFLEx

~—

T

¢ 3920 supports T1 loopback BER measurement

— Manual testing of radios in special test modes

—TCH7.2

;134 3.63803% | -.—l| 1622 | 50082 | 50000 [00:00:30
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|
Functional tests - SDS Short Data /

( [AEROFLEX
¢ 3920 tests TETRA SDS functions: i~

. -_\-‘_\-‘_\_‘_‘—\—_
¢ Status Messaging
— Mobile Originated and Mobile Terminated Status

+ Short Data Service (SDS) Types 1to 4
— Mobile Originated and Mobile Terminated SDS

¢+ SDS-TL Text Messaging
— SDS Transport Layer (SDS-TL) protocol supported
— Text messages up to 120 characters
— 8-bit and GSM-compatible 7-bit text coding
— Delivery reports sent and received
— Mobile Originated and Mobile Terminated SDS-TL
— SDS-TL User applications
— Standard and short reports

ELS/NCO
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Message Type [SDS Type 4 - SDS-TL Text | =

—3DS Type 4 - SDS-TL Text Message

Group/individual |Individual <

Calling Party SSI | 742200 = | B5338 Hex = Test Set A4

Report Type |Received

i
Report Size |Short !I
i

Text Coding |1SO 1 Latin 1 (8 Bit)

Time Stamp |Included vl

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

Calling Party ESN 01438742200 |

ELS/NCO
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Text Message Protocol History

[\EROFLEX
08:10:20  Sending SDS-TL Typa4 Msg to MS \

SSl: 1006754 .
Calling Party SSI: 742200 e —
Calling Party ESN: 01438742200

T

Report Type: Received
Report Size: Short
Message Number: 000003
Text Coding: 1ISO1

Time Stamp: 08:10 04/08

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
08:10:20  Status/SDS sent to MS
08:10:20  SDS std report from MS received
08:10:20 Type 4 (SDS TL TEXT)
08:10:20 Message Received by MS

nra;ﬁmu [-100.0 dEm |
mmml [mj

ELSINC O
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Status Message Acknowledgement Report
| KQEROFLEX

=Gen| 851.012500 MHz| Ana | B06.012500 [MHz
2140 5Int|__!| = Gen| 853.512500 MHz| Ana | 808.512500 MHz|

RF Gen Level -100.0/dBm |

| 30.0dBm / 1W

B

Sending Status Msg to MS
SSi: 1006754
Calling Party SSI: 742200
Calling Party ESN: 01438742200
Message: 63279 (dec) FEFF (he

Srtamsrsas sant tn MS

ITsl: —f-—-f EIZBTSII - ;
e _ Dot

Status Msg: FE0O, (65024), General Status Acknowledge |

e 3 &

ELS/NCO

Electronic Measurement Technology
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Testing the Audio Components

(\EROFLEX
+ Talk-back provides a quick test of the

complete path from microphone to transmitter and from
receiver to earpiece or speaker

Sounds
familiar!

SLS/INCO
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Testing the audio components

<N (\EROFLEX
.
. + Digitised test sound produces 1 kHz tone

B

In the earpiece of a working mobile

— Enables any talkback failure to be isolated asarec  eive or
'S transmit side audio fault.

— Digitised silence allows testing for audio noise

Sounds
like 1 kHz

Electronic Measurement Technology



3920 Automatic Test Programs
F. @EROFLEX
+ Perform routine testing of TETRA terminals T
automatically

— Saves time, de-skills and standardizes procedure, r  ecords
results

e

+ Flexible Test Scripts for Automated Testing
— Functional tests

+ Registration, call set-up, call clear down
— Transmitter Measurements

+ power, power profile, frequency, timing, Modulation accuracy:
vector error RMS, peak, residual carrier

— Receiver Measurements
¢+ BER, MER, RBER
— Audio Measurements
+ Talk-back, test tone, silence

ELS/INCO

Electronic Measurement Technology



[\EROFLEX

AutoTest script completed

|

AutoTest script loading

& [ T —
| e S J J A" 4 &S ‘-)®

Electronic Measurement Technology



o,

Script: 3901 SimpleMStest 5.scr Print
Script Completed
|— 2
|

Save
Status Pass: 11 Fail: 1

Wednesday 04 Aug 2004  09: 40: 26

Script: "3920Si npl eMstest 5. scr”

TETRA MS Loaded

Regi stration
I TSI: 400/ 00003/ 00742200
GSSI: 16777215 Sel ected

Mobi | e Cal | ACCEPTED CH3600/ 3 PLO4
SSI : 12345678 ESN:
Audi o Speech CH3600/ 3 - 80. 0dBm

Burst Timing WC CH3600/3 PLO4 +0.04SYM (0. 25)
Power Profile  CH3600/3 PLO4 (-70.0/-36.0/+06.0/+03. 0)
Power Level Avg CH3600/3 PLO4 +10.6dBm (+11.0/+15.0) FAIL

Freq Error WC CH3600/ 3 PLO4 +023Hz (100)
Vect Err RVB Max CH3600/1 PLO4 2.6% (10.0)
Vect Err Pk Max CH3600/1 PLO4 21.2% (30.0)

Resi dual Carrier Avg CH3600/3 PLO4 02.3% (5.0)
Test Set d ear CLEARED DOM

Sunmar y Pass: 11 Fail: 1

FAI LED

Y

Auto Test | TETRA 380-400 +12.5 | | | NCO
——7 4

Electronic Measurement Technology
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|
3920 Base Station Test Option 111 /{\

£ AEROFLEX

o

+ Tests Base Station transmitters Sa e
— Power, vector and frequency error, residual carrier

¢+ Tests Base Station receivers

— Generates various uplink T1 signals for BER, MER
and PUEM measurement

— Automatic synchronisation to BS Tx signal
— External sync input allows Rx-only test

+ Off-air reception
— Locates and identifies base station

— 3920 decodes BS identity: MCC, MNC, BCC and LA

— Capture, demodulate and channel decode all four
slots continuously for up to 16s

ELS/NCO
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TETRA Base Station Test Tiles

( [AEROFLEX
+ 3920 Manual Tiled Display Mode ~

— Section A always shows the RF Settings or Control T ile..

N

— Sections B and C can be configured to display Measu  rements Tiles
— Section D always shows the Operations/Status Tile .
— Section E is the information bar

RF G
[ en

. <} Fre 380.012500 ::: _—
Channel | 5 Freg | 390012500 |MHz Channel | 3600 Section A ) Fres

Section A <) Freq | 390.012500 [MHz nD#
Expected Power Level | svuaoim: ww W) [“aGcon | RF Gen Level | -75.0 [dBm] | Mod On I :
O] ¥|Tx Measurements BurstlTShz ~{| O] *| Constellation BwslITBhZ wf T Expect Pwr Lvl | 40.00Bm { 10 > AGC On ﬁ:;f
IR ﬁoft RF Gon T1 Typo [7 - TCHI7.2 - 1O SYNC | Area
— ey
ava' Expected T1 Type |TCHF7 2 PRBS Detected | ——-——
Area b o
Vector Peal [stertor BR2 e Base Station ID IMCCE' = e [-— | Bec[— | e |
ma| - Section B || Section C 0| ¥/Tx Measurements  Eurst 751w O[ ¥[Rx Measurements
— = Power TCHIF Z PRES | Using Qlass A Lmits
— . ) TCHF7.2 PRB :
Freq Error Residual Carri Section B Section C
wit|  --- |
Yector Pealk VOCTOr HMS RF Out
O|Qperations { Status e (e TR
o : USSR A | o TR A | pen — I
Base Station Mentity :2(' Section D REIn Freq Ermor flasidual Cames RF In
L, — e wic[EDSHEN | moINEEN o
TETRABS | TETRA 360-400 +12.5 ] RF INT C TETRA BS T1 TETRA 360-400 +12.5 ) RF INT ﬂ""
Section E

Section E

TETRA BS Test Tiles TETRA BS T1 Test Tiles

ELS/NCO
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TETRA Transmitter Test

( [AEROFLEX
+ BS Transmitter Test Tiles = SN

— RF Settings Tile : configuration of the input signa I
— Measurement Tiles : TX, Modulation, Channel Analyse ...
— Operations/Status Tile : shows system Identity deta  ils

O] *IRF Settings

Channal | 3600  Analyzer (BS Tx) Fren | 390.012500 MHz

Expected Power Level | 40.0dBm £ 10% zl AGLE On

Accumulate
Ol ¥/Tx Measurements BurstTS1+2 w0 ¥ [Constellation Burst TS1+2 w] a0
Power Tx Measurements 2147
avgf Mod Accuracy A =
Oscilloscope ERET o

Vector Peak vecior RMS Channel Analyzer Magnitude Err
max|  --- max|  --- Cllele Trajectory
Debug " Constellation
Freq Error SRR ST Rotated Vector
wic|  --- max| - -
S| Operations f Status el
MCC | -— = |
MNC | ——-
Base Station ldentity |
A — Single
TETRA BS I TETRA F60-300 +12.5 RF IMNT

c S/NCO
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TETRA Transmitter Test

( [AEROFLEX
+ TX Measurement Tile = SN

— Shows results of Power, Vector, Frequency and Resid  ual carrier
measurements

— Maximized view can give avg, min, max values

Set limit exceeded Measurement
Result before sampling complete and
accumulating finished within limits

/ / : Measurements

vector avy| 3.2 % Vector avy BursiTS142 |
Peak max JEFEEAM /'t Peak max JIFEED
_
Over 2a0  Bursis Over 2ol Bursts ‘
% avg| -526dBm  o—! Over | 20 Bursis
max| -52.6 dBm e —|
Accumulate Number of samples Set limit e : I = il
progress bar being taken for exceeded W m'“m&ﬂ units | deém
each measurement -
Vector Peak Over | 20 Dursts Vector RMS Over | 20 Bursis

w avi| 18.8% L woavi| 8% T o
+ mex| 240 % L # max| 99% e

.- —_—

Freq Error Over | 20 Bursls Resigual Carmer Over | 20 Bursls
W oavg| AW REPEAT
e max| ali.5 HZ TES Fan LV a‘l"l]l 9.2 T I—'s.n—l
vomin saak T v e MR A ——
I_|_|_I - !
4 wic| 58.5 Hz = — Singo

| TETRABS | TETRA 360-400 +12.5 |

ECLSINCO
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TETRA Transmitter Test

QEROFLEX

+ Modulation Tile e

e

— Shows graphs of Vector error, Phase error, Magnitde error,
Trajectory, Constellation and Rotated vector

— Maximized view can give avg, min, max values

B vector Error  [EILETSNEETALYI S Phase Error  [EJIETHAREAR S I Magnitude Err SIS PR
e %

0.0 200 80.0
" 350 150 - 0.0 -
300 100 - 40.0
350 50 | 200 -
200 o0 0.0 -
150 50 - =200
10.0 r -10.0 4 -40.0 o
=10 | Il]l -15.0 4 -B0.0 o
0.0 -200 - -50.0 -
| [T | | I [ |
ol [aYan] (] o 40 (] (=] =
Sy mbol e & ||Symbaol o & |[Symiol Gl e
he [EI] " Constellation [EXIENSAEFERES S]] Rotated Vector Al EIREEES
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TETRA Recelver Test

( [AEROFLEX

+ T1 Synchronization Modes e
The T1 Test System provides 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.

Base station Offsets timing of
under test T1 signal over
Extracts sync. range -9999.99 to
oo 49999.99 symbols
— SYNC. |t PATH | T1 SIGNAL
RF INPUT DETECT offsET | * |aEnEraTOR LA LE

MCC-MNC-BCC update (auto) T

Output enable

T1 signal to Base Station Rx

AUTO MODE
Base Station
:"der t:ﬂ MCC_MNC_BCC
xcanhe n update (manual
Aligns T1 signal N
ON or OFF 1o Base Station if no Tx)
sync. pulse over
. Lo L Extracts sync. range 0to
The Test Set has two synchronization pulse timing 1,020,000 s L4
modes, Auto and Pulse dens
SYNC. sIG
SYNCUO [ irect ™ oree P aenemator [ RF OUTPUT
EDGE
station I ? Output enable *

T1 signal to Base Station Rx

pulse edge as trigger
PULSE MODE ’@)
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TETRA Recelver Test

( [AEROFLEX
+ Control Tile S—

The Control Tile is used to enter the Frequency or Channel and Type

of the generated T1 signal, and the Type of the exp  ected received
Signal.

K Contrel

RF Gen (BS Rx) Freq | 380.012500 |MHz RF Ger
Channel| 3600 oN
Analyzer (B3 Tx) Freq | 390.012500 |MHz off
RF Gen Lovel | 750 Mod On
Expect Pywr Lvl | 40.00Bm 7 10W s | AGC Oh RF Offsets
RF Gen T1 Type 7 - TCH/7.2 bl HO S¥NC |
Expected T1 Typa [TCHi7.2 PRES | Detected | _________ N Pre-Amp
: I e __ on
Base Station ID IMCC| | |MNC | | BCC OFF
0| ¥|TeMeasurements Burst 151 w||O) ¥ [Rx Measurements
Power TCHF Z PRES | Using C1ass & Umits
TCH7.2 PRES
avy -23.0dBm
-
Vector Peal Yector RMS RF Out
mew| 358 % | A, max|170% w ——— TR
_ﬁl _ﬁl 18 0.00000% — gen
Freq Error Residual Camer
RF In
wicBEHEN xRN
= = TR
ant.
TETRABS T | TETRA 360-400 +12.5 | RF INT
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TETRA Recelver Test

KQEROFLEX
+ Measurement Tiles e

There are three types of Measurement Tiles withint  he BS T1 Test
Mode. These are the Tx Measurements Tile , the Rx Me asurements
Tile and the Modulation Accuracy Tiles.

he Receiver Class drop-down menu on the BS
Parametears Configuration Tile.

selected from the Expected T1 Type drop-down

Signal type for BER/MER measurements is
‘ menu on the Conirol Tile.

L Applicable Limits (A or B) are selected from W
t

=il Trajectory LRSI

Type 8 Loopback | Using Gass A Limits
SCH/F
BER I — Troz6
—
MER i e T T12.2
—_—
PUEM|  --- =
03
Example of Modulation Tile Rx Measurement Tile
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Testing of TETRA Terminals in
Direct Mode
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KQEROFLEX

3920 simulates a TETRA Mobile R
Mobile to Mobile functionality

Mobile sets up a call to the test set or vice versa
— Private, Group, Emergency, Open Group

Many other functional tests can be performed
— Audio, SDS Text Messages Type 1,2,3,4

Parametric measurements on transmitter can be
performed

— Power, burst, modulation, frequency

ELS/INCO

Electronic Measurement Technology




TETRA Direct Mode Test

( [AEROFLEX

e

+ Operation/Status Tile e
The Operation/Status Tile provides operation for ca |l placing and
message sending functions.

The Protocol History Tile records all information d isplayed in this
Tile

OIRF Settings
Channhel | 3600 = GenhiAna Frog 380.012500
RF Gen Level |-1 30.0 dBm rdod On
>
Expect Pwr Lvl I 55.0dBm [ J00W | AGC On v Fower Control: Allovred
v j Encrypt Class: Cearmode T H?s?l?:y
14:42:04  MS Transmission Started
O] ¥|Tx Measuremenis  BurstMasier w| 1story 1442:06  Released, M8 resuested disconnect
. . 14:42:05 M3 Transmission Caased
Power Burst Timing Advanced Link: Ho I 14:42:05  Quiel Chamel Clear Mode
— m Minimum Mode: Ho 14:42:05 MO call setup complete -
[ Carrier Sunmhg Channel: Ho 14:42:05 MS Utﬂjpﬂﬂ[l.l . MANUAL
av & Hot Applicable furthentication: Yes a;"#;',: gﬂmﬂ?ﬂ:&‘&’:‘ 0 Hormal, Pro-mpt Hot Allowe auta
gm SLCK Alr I'F Encryption: Ho M3-ITSI: 234700075/12345789 (Truz)
WD fir Standard: ED1 GTs: 234M007500000101
Vector Peak Vector RMS Security Standard: HiA Power Contrl: Alowed
ame ATC Detaching All Groups s Ms?cwm_uass:s Jeammode
4 9 4.7 % - 2423 ransmission Started
=) - a‘\.rg_ Group Attached: TALKBACK 14:52:09  Released, MS requested disconnect Timing
00000101 Usage: 5 - Selected Test Tone 14:52:00 M3 Transmission Ceased ——
: - kohile SSI: 12345789 14:52:08  Quiet Chanhel ARSOLUTE
Freq Enor Residual Cardier Registered (ITSI Attach) slience G348 MO call el canplete Eapsed
HEH pation
ETL] 1955 HE avgm MCCH call Type: Group, Clearmode,Pri 0 Hormal, Pre-empt Hol Allovre
Called TSI: 234/00075/00000101
M3ITSI: ZIAMO0FSIIZIATEI (True)
Operations | Status e
Rx T MS Gccupation MO call setup complete gmf"&‘a‘;‘ﬂ e
(MOBIE)ITSE  234M007512345763 (Tnie) GTSI: 234/00075/000001 01 {45 S Transmission Sterted J B2
Call Type: Group, Clearmiode,Pri 0 Normal, Pre-empt Mot Allowned TEHADM | TETRA 300400 1125 VNG NT
Called ID: 2340007 50000071 01
TETRA DM | TETRA 360-400 +12.5 |¥HC INT
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TETRA Direct Mode Test

( [AEROFLEX
+ Measurement Tiles = SN

— TX Measurements
— Power : Profile Full, Ramps, Initial

O|RF Setlings
Channel | 3600 - Gen/Ana Freq [ 380.012500 [MHz

RF Gen Level -130.0 dBm Mod On
Expect Pwr Lvl | 55.0dBm {3000 | aGc on

O] ¥|Tx Measurements  Burst Masier z"EllIF’ruﬁle Ramps Burst Master w|

Power Burst Timing 100 —

Profile [ -0 -

avy JECEXTTIN /4| MO IAPIE
-300 — ,

Yector Peak Vector RMS I
-a0.0 —

3'"’!lm E“"Qm TALKBACK
=700 — — Test Tone

Frog Ervor Residual Candar 1 E slience
-g00 —

3Vllm Wﬂm Prcrﬁlam avgm‘&

Operations | Status
Rz T MS Occupation MO call satup complete

(kobile JITSI: EJHD00FINEFIHTGI (True) GT3I: 23400007 300000101
Call Type: Group, Clearmode,Prd 0 Hornal, Pre-empt Mot Allowed
Called 1D: 234007500000 0

| TETRA DM | TETRA 360-400 +17.5 |unc INT
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TETRA Direct Mode Test

[\EROFLEX
+ Measurement Tiles s
— Modulation Accuracy

pd Trajectory
Burst/Master wi
— 15.1 % deasnals)
Peak max SFIEES on
OFF
Over | 250 Bursts

Vector 2o G
RMS  max TN

Owver | 250 Bursts

Residl avi) SR
Camer max EES & Rotated Vector

Cver 2500 Bursts

Burst Master w]
REPEAT
FUN] -574.8 Hz
EFrnq [uEY] -373.8 Hz Accumulate
(0l -375.9 Hz am
Over lﬁ Bursts Single Duerd) 250 ghursty iz
I TETRA DM TETRA 360-400 +1£.3 IVNC RF INT

Vector avD BRG X
RMS  max LA
Over | 250 Bursts
Residl avij
Carmier ;jaxn
Over | 250 Bueztz
~ __wvvwemw | BEPEAT
Fg
req
Enor M3
min
Over | 250 Bursls Single

TETRA DM | TETRA 380-400 +12.5 |Mnc INT

Rotated Vegl 5 I NCO®
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http://www.aeroflex.com/...

+ Data sheet, brochures

+ Manuals (PDF)

— Operating manual
— Programming manual

¢+ Software downloads
— Latest versions
— Installation instructions

+ Online Training

(_[AEROFLEX

e
o

—— .
Online Training

Description Date Version Part Number
3900 Series Interactive Courseware 0a/0452008 1.0

Online Training: Capturing Screen Shots fram the 11182007

Aeroflex 3920
online Training: Measuring CTCES (FLY on FM Radios 1171952007

Dnling Training: Measuring Yoice Madulation an Fi 110182007
Fadios

online Training: Using the Tracking Generator to Sweep 1171952007

a Duplexer

ELS/NCO
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http://www.aeroflex.com/...

+ Application notes

Description

Evaluating and COperating the IFR 3801 - & guide for
existing users ofthe [FR 2968 TETRA Radio Test Set
(236 kb

Example AutoTest Scripts for the IFR 3900 Series Test
Set (7 kh)

IFR 3901 Frequently Asked Questions (405 kin
Frl-hased Radio Communications Testing (436 ki
Testing TETRA mobiles with the IFR 3901 {287 ki)

TETRA MS AutoTest Scripting for Aeroflex [FR 3900
Series Test Sets (247 k)

Llzing the Aeroflex 3900 Series for Remaote Site
monitaring (735 kin

Date
010152005

062252005

1000172004
050172008
1050152004
DE2252005

0452052006

Version Part Number

lssue 1

ls5ue 1
lssue 1
lssue 1

lssue 1

ls5ue 1

463910940

4653910932
463914970
463910931
463910945

463910951

¢ Articles, News, Product information

— TETRA backgrounder

KQEROFLEX

_‘-|_|_‘_\_\_-_\_
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