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Safety
Information

NOTE:

The following general safety precautions must be observed during all phases of
operation, service, and repair of thisinstrument. Failure to comply with these
precautions or with specific WARNINGS el sewhere in this manual violates safety
standards of design, manufacture, and intended use of the instrument. Agilent
Technologies assumes no liability for the customer's failure to comply with these
reguirements.

The Agilent Technologies E6392B complies with INSTALLATION CATEGORY |l and
POLLUTION DEGREE 2 in IEC61010-1. Agilent E6392B is an INDOOR USE product.

Ground the Instrument

To minimize electric shock hazard, the instrument chassis and cabinet must be
connected to an electrical protective earth ground. The instrument must be
connected to ac power through a grounded power cable, with the ground wire
firmly connected to an electrical ground (safety ground) at the power outlet. Any
interruption of the protective (grounding) conductor or disconnection of the
protective earth terminal will cause a potential shock hazard that could result in
personal injury.

DO NOT OperateIn An Explosive Atmosphere

Do not operate the instrument in the presence of flammable gasses or fumes.
Operation of any electrica instrument in such an environment constitutes a
definite safety hazard.

Keep Away From Live Circuits

Operating personnel must not remove instrument covers. Component replacement
and interna adjustments must be made by qualified maintenance personnel. Do
not replace components with the power cable connected. Under certain
conditions, dangerous voltages may exist even with the power cable removed. To
avoid injuries, aways disconnect power and discharge circuits before touching
them.

DO NOT Service Or Adjust Alone

Do not attempt internal service or adjustment unless another person, capable of
rendering first aid and resuscitation, is present.
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WARNING:
CAUTION:
NOTE:

DO NOT Substitute Parts Or M odify I nstrument

Because of the danger of introducing additional hazards, do not install substitute
parts or perform unauthorized modifications to the instrument. Return the
instrument to an Agilent Technologies Sales and Service Office for service and
repair to ensure that safety features are maintained.

General definitions of safety symbols used on equipment or in manuals are listed
below.

Refer to the instruction manua when you see this symbol.
Alternating current.

Direct current.

On (Supply).

Off (Supply).

In position of push-button switch.

Out position of push-button switch.

ThisWARNING notice denotes a hazard. It calls attention to a procedure, practice,
condition or thelike, which, if not correctly performed or adhered to, could result in
injury or death to personnel.

This CAUTION notice denotes a hazard. It cals attention to a procedure,
practice, condition or the like, which, if not correctly performed or adhered
to, could result in damage to or destruction of part or all of the product.

NOTE denotes important information. It calls attention to a procedure, practice, condition
or the like, which is essentia to highlight.
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In this Book

This guide describes how to use the Agilent Technologies E6392B GSM M S Test
Set. This Test Set provides avariety of test functions to validate the performances
of GSM900, E-GSM, DCS1800, and PCS1900 mobile phones.

Throughout this manual theterm "Test Set" isused to refer to the Agilent E6392B.

This guide contains the following information:

Chapter 1, " Preparing for Use"

This chapter provides a quick overview on the fundamentals required before starting
actual testswith the Test Set.

Chapter 2, " Using Functions"

This chapter explains some of basic test procedures for the first time users to become
familiar with the Test Set.

Chapter 3, " Screen Reference”

This chapter provides detailed information on each function of the screen displays and
activated softkeys.

Chapter 4, " Functionality/Operation”

This chapter introduces the typical block diagram of a GSM mobile phone to relate
some blocks with each test item done by the Test Set, especially from the perspective
of incoming inspection and repair for GSM mobile phones.

Chapter 5, " Specifications'
This chapter lists the performance characteristics of the Test Set.

Appendix A, “General Information on the GSM System”
This appendix describes some major information on the GSM system for your
reference.

Appendix B, “Input Fieldsand Allowable Ranges’
This appendix summarizes the alowable ranges and corresponding choices for the
parameter input fields.

Appendix C, “Manual Changes’

This appendix provides amanual change history.
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Preparing for Use

This chapter is an overview of the Test Set’'s major functions. It aso describes the
fundamental regquirements that must be met before starting your actual tests with
the Test Set.

13



Preparing for Use
Major Functions

Major Functions

Figurel-1 Agilent E6392B GSM M S Test Set
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The Agilent E6392B GSM MS Test Set has many desirable features such as
multi-band test capability, fast test speed, easy-to-use operation, flexibility,
programmability and low cost ownership. These features allow the Test Set to be
utilized at GSM/DCS mobile phone service stations and shops to test mobile
phones with a short turn-around-time. This easy and quick testing ensures
customers’ satisfaction.

The Test Set acts as both a base station, to make a call with the mobile under test,
and a measurement system to carry out testing. The Test Set is designed to provide
the following function modes for testing GSM 900, E-GSM, DCS1800 and
PCS1900 mobile phones:

e The AUTOMATIC TEST mode automatically executes atest sequence that is
configured properly for individual testing requirements. Testing on six different
traffic channels or dc power voltagesis allowed to test the overall operational
characteristics of a mobile phone. Multi-band mobile phones such as GSM 900
with DCS1800 and E-GSM with DCS1800 can be quickly tested with this
feature. Pass/Fail test results are obtained for the call sequences from Location
Update to BS/MS Release of atest flow, and for the test itemsin Table 1-1 on

page 15.
e The MANUAL TEST modeis designed to make real-time tests and

measurements that facilitate troubleshooting and adj usting mobile phones, even
with multi-band capability.

14 Chapterl



Preparing for Use
Major Functions

There are three test modes for the MANUAL TEST mode:

0 Synchronous mode: Tests are made while the Test Set and the mobile are
networked to communicate with each other. Thisis used to test mobile
phones during the Talk/RF Test step of atest flow, in areal-time manner.

0 Asynchronous mode: (requires Option 002) Tests are made without
networking the Test Set and the mobile phone with each other. Thisisused
to test the RF transmission characteristics of mobile phonesin areal-time
manner. Therefore, the receiver related characteristics such as sensitivity,

'_\
RX quality and level are not measured. o
)
0 GPRS mode: (requires Option 040) General Packet Radio Service (GPRS) g
isaGSM data service that provides higher data transfer rates. Tests are 2
made while the Test Set and the mobile are attached to communicate with o
each other. Thisis used to test mobile phones during the Attached step of a c
test flow, in areal-time manner. 3
Table 1-1 Test Items available for Test Modes
MANUAL TEST
AUTOMATIC
Test Item Asynchronous Mode
TEST Syn'f/lhrgnous GPRS Mode
ode Signal: Burst Signal: CW
Peak TX Power X X X X X
Burst Timing X X Power vs Time
Power Ramp X X X
Phase Error X X X X
Frequency Error X X X X X
Sensitivity X X X
in BER and FER inBLER
RX Quality X X
RX Level X X
DC Current X X X X X
Spectrum Monitor x x X X

*  The SPECTRUM MONITOR mode (reguires Option 002) allows you to
measure each radio channel’s spectrum transmitted from a mobile phone. The
spans for 0 to 400 kHz and £100 kHz, relative to the traffic channel frequency,
are provided.

» The SIGNAL GENERATOR mode (requires Option 002) generates an RF
signal with or without modulation by a PN9 pseudo-random binary sequence or
all-zero data.

Chapter 1 15



Preparing for Use
Major Functions

NOTE The MANUAL TEST Asynchronous mode, the SPECTRUM MONITOR and the
SIGNAL GENERATOR functions are available for the Test Sets with Option 002.

The MANUAL TEST GPRS modeis available for the Test Sets with Option 040 .

16 Chapter 1



Preparing for Use
Installing the Test Set

Installing the Test Set

This section contains the following procedures for properly installing the Test Set:
» Checking the shipment
» Maeeting electrical and environmental requirements

* Adjusting the display

Checking the Shipment

1. Inspect the shipping container for damage.
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L ook for any signs of damage such as a dented or torn shipping container, or
cushioning material that shows signs of unusual stress or compacting given on
the way of shipment.

2. Carefully remove all items contained in the shipping container and verify if
your order iscomplete. Refer to Table 1-2, “ Shipment Verification List,” for the
itemsthat are shipped standard with the Test Set. Table 1-3, “ Additional Option
List,” isthe optional items you may also have ordered.

Table 1-2 Shipment Verification List

Item Qty Part Number

Memory Card (PCMCIA SRAM 512 kbyte) 1 E6392-85001
Universal DC Power Adapter 1 E6392-60001
CDR Manual 1 E6392-90500
Quick Start Guide Set 1 E6392-96020
AC Power Cord? 1

a. The part number depends on where the instrument is used, see “ Power
Cable” on page 18.

Table 1-3 Additional Option List
Option Description Part Number
001 Antenna Coupler E6392-60002
002 Add Asynchronous Test Capability
007 Test SIM 08922-80029
008 Test SIM micro 08922-80030
010 Delete Memory Card

Chapter 1 17



Preparing for Use
Installing the Test Set

Option Description Part Number
011 Delete Universal DC Power Adapter
040 Add GPRS Test Capability
0BO Delete Manual Set
0B1 Add Manual Set
Programmer’s Guide E6392-90042
User’'s Guide E6392-90051
150 PoST Software for GSM/DCS/PCS Mobile Agilent EB292A
Phones
202 RF Cable for Nokia 51xx, 61xx, 71xx E6392-61603
mobile phones
203 RF Cable for Ericsson mobile phones E6392-61601
ABO Taiwan - Chinese localization (User’s E6392-96631

Guide; Traditional Chinese)

AB2 China - Chinese localization (User’s Guide; E6392-96531
Simplified Chinese)

UK®6 Test Report

Power Cable

In accordance with international safety standards, thisinstrument is equipped with
athree-wire power cable. When connected to an appropriate ac power outlet, this
cable grounds the instrument frame. The type of power cable shipped with each
instrument depends on the country of destination. Refer to Figure 1-2, “ Power
Cable Supplied,” for the part number of the power cables available.

WARNING For protection from electrical shock, the power cable ground must not be
defeated. The power plug must be plugged into an outlet that providesa
protective earth ground connection.

18 Chapterl



Preparing for Use
Installing the Test Set

Figure1-2 Power Cable Supplied
OPTION 900 United Kingdom [ OPTION 901 Australia/ New Zealand
J Plug : BS 1363/A, 250V, 10A Plug : AS 3112, 250V, 10A
Cable: 8120-1351 Cable: 8120-1369
OPTION 902 Continental Europe | OPTION 903 U.S./ Canada

Plug : CEE 7 Standard Sheet VII, 250V, 10A
Cable: 8120-1689

Plug : NEMA 5-15P, 125V, 10A
Cable: 8120-1378

OPTION 904 U.S./ Canada

Plug : NEMA 6-15P, 250V, 6A
Cable: 8120-0698

OPTION 906 Switzerland

Plug : SEV Type 12, 250V, 10A
Cable: 8120-2104

OPTION 912 Denmark OPTION 917 India/ Republic of S. Africa
Plug : SR 107-2-D, 250V, 10A Plug : IEC 83-B1, 250V, 10A
Cable: 8120-2956 Cable: 8120-4211
OPTION 918 Japan OPTION 920 Argentina
Plug : JIS C 8303, 125V, 12A Plug : Argentine Resolution 63, Annex IV, 250V, 10A
Cable: 8120-4753 Cable: 8120-6870
China

OPTION 921 Chile

Plug : CEI 23-16, 250V, 10A
Cable: 8120-6978

OPTION 922

Plug : GB 1002, 250V, 10A
Cable: 8120-8376

NOTE: Each option number includes a 'family' of cords and connectors of various materials and

plug body configurations (straight, 90° etc.).

OPTOXXE

Chapter 1
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Preparing for Use
Installing the Test Set

Meeting Electrical and Environmental Requirements

Line Settings

The available ac power source must meet the following requirements:

CAUTION This product has an autoranging line voltage input. Be sure that the supply voltage
is within the specified range.

Voltage:

e 100 to 240 volts nominal (90 to 264 volt range)
Frequency:

e 50/60 Hz (47 to 63 Hz range) nominal for 100 to 240 volts
Power:

* 135 VA maximum

Verify that the power cord is not damaged and that the power source socket outlet
provides a protective earth contact.

WARNING Thisisa Safety Class 1 product provided with a protective earthing ground
incor porated in the power cord. The main plug shall only beinserted in a
socket outlet provided with a protective earth contact. Any interruption of the
protective conductor inside or outside of the product islikely to make the
product dangerous. I ntentional interruption is prohibited.

CAUTION Always use the three-prong AC power cord supplied with this product. Failureto
ensure adequate earth grounding by not using this cord may cause product damage.

Environment

This product is designed for use in the following environmental conditions:
* Indoor use

e 0°to 40°C operating temperature unless specified differently

e EMI: Complies with EN55011, EN61000-3-3, EN50082-1: 1992

» Safety: Certified to CSA C22.2 N0.1010.1. Complies with IEC 1010-1,
Amendment 1 and 2

* Altitude less than 2000 meters

¢ 80% maximum relative humidity for temperature up to 31°C, decreasing
linearly to 50% relative humidity at 40°C

20 Chapterl



CAUTION

Preparing for Use
Installing the Test Set

Providing Adequate Ventilation

Cooling holes are located on the bottom of the instrument cover and the rear panel
of the instrument. Do not allow these holes to be obstructed as they facilitate air
flow through the product.

Ventilation Reguirement: When installing the product in a system cabinet, the
convection into and out of the product must not be restricted. The ambient
temperature (outside the cabinet) must be less than the maximum operating
temperature of the product by 4°C for every 100 watts dissipated in the cabinet. If
the total power dissipated in the cabinet is greater than 800 watts, then forced
convection must be applied.

Instructionsfor Cleaning
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For cleaning the surface of the instrument, gently wipe with soft, damp cloth.

Replacing the Line Power Fuse

Theline power fuse holder islocated on theright side of the Agilent E6392B’srear
panel. Before replacing the fuse, disconnect the Agilent E6392B’s line power. To
replace the fuse, use a small flat blade screwdriver to push in on the fuse cap and
rotate it counterclockwise. Remove the fuse cap and replace the fuse with the
appropriate type. Reinstall the fuse cap and apply power.

The type and rating of this fuse are as follows.

UL/CSA type, time delay, 2 A, 250 Vac

Warm-Up Time

In order for the Test Set to meet its specifications, allow the Test Set to warm up
for 30 minutes after being turned on before attempting to make any measurements.

Chapter 1
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Preparing for Use
Preparation for Each Test

Preparation for Each Test

The following procedures need to be executed before starting each test.

System Requirement
The following equipment is required to construct a test system:
e TheAdgilent E6392B GSM MS Test Set
« AnRF cable to connect RF signal s from/to the mobile phone under test,

An RF antenna coupler to connect RF signals from/to the mobile phone under
test, or

A shield box (Agilent N4678A) to connect RF signals from/to the mobile under
test

e Universal DC Power Adapter (P/N: E6392-61001) and appropriate cables
between the adapter and the mobile phone under test (optional)

e A printer and a printer cable (optional)

Figure 1-3 Typical Test Setup for a Mobile Phone
Agilent E6392B GSM MS Test Set Mobile Phone
¢ Aglent S oy J |

Agilent E6392B AT TEST - =E
GSM MS TEST SET Wt 51 [
s TN WHITR _
Procedure: SIGHAL GENERATOR I:l
Seleot 2 test mls CORFIGURATION D

RF Cable

s:[Je
8.

Universal DC Power Adapter

Installing the Test SIM

Insert the test Subscriber Identity Module (SIM) in the mobile phone before
performing any test, because the Test Set will attempt to perform measurements
which are not generally permitted by normal SIMs.

22 Chapterl



Preparing for Use
Preparation for Each Test

Adjusting the Display Contrast

You can adjust the display contrast by controlling the CONTRAST knob located
on the front panel.

Rotate the CONTRAST knob clockwise to cause the display background to
gradually brighten in comparison to the text on the display. If the background does
not appear to change, it is possibly set to the maximum contrast.

Rotate the CONTRAST knob counterclockwise to cause the display background to
gradually darken in comparison to the text on the display. The minimum contrast
setting is not acomplete dark or black display, therefore some contrast between the
background and the text will still be visible.

UUT Connections
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Connect the mobile phone under test (UUT) to the Test Set using either of the
following methods:

Using the RF Cable

Connect the RF cable, which is available as one of the options, to the RF IN/OUT
port on the front panel of the Test Set. Insert the other end connector to the mobile
phone’s RF port.

Using the Antenna Coupler

Connect the Antenna Coupler connector to the RF IN/OUT port on the front panel
of the Test Set. Insert the antenna of the mobile phone into the hole of the Antenna
Coupler as deep as possible.

Using a User-Supplied Cable

If you have the cable which connects between the mobile phone’s RF port and the
RF IN/OUT port of the Test Set, use it instead of the Antenna Coupler.

Using the Shield Box

Connect the Antenna Coupler In/Out connector of the shield box (Agilent
N4678A) to the RF IN/OUT port on the front panel of the Test Set. Place the
mobile phone on the antenna coupler board inside the shield box using the
horizontal and vertical holders.
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Preparing for Use

Preparation for Each Test

Entering Attenuations

Sep 1.

Sep 2.

Sep 3.

Sep 4.

Determine and enter the appropriate attenuation values caused by the antenna
coupler, RF cable, or shield box that you use to connect the mobile phone under
test to the Test Set.

By pressing the CONFIGURATION softkey, obtain the following
CONFIGURATION screen:

CONFIGURATION 2001/09/23 12:34
Serial Port Attenuation: on | Print
Baud Rate: 9600 RF In RF out
Data Length: 8 GSM900: [ 2. 4] 2. 5ekz
Stop Bits: 1 E-GSM: 1. 7k 2.06k
Parity: None) DCS1800: [UNdB 1. Print All
Xcontrol: None PCS1900: 0 . 20i] 0 . 5l
Terminator: CR+LF
Network Config:
Printer: MCC MNC NCC LAC BS PA (File
= Management]
Beeper: jon | Date/Time: 09
YYYY MM DD/HH MM
Panel Key: Test Setup
Firmware: B.03.00
13MHz Reference: Update:
Option: 002 040 Return

config config bspa

Set the Attenuation field to On by rotating and pressing the CURSOR CONTROL
knob.

Enter the appropriate |oss values, depending on the radio systems, in the RF In and
RF Out fields with the CURSOR CONTROL knob. These values are also used in
other function modes.

Press the Return softkey to reveal the initial screen with function modes.

Connecting a Printer (optional)

For obtaining screen hardcopies, connect a printer to the Test Set as follows using
an appropriate interface cable between the PRINTER connector on the rear panel
of the Test Set and the input connector of a printer:

Figure 1-4 Connecting a Printer
Agilent E6392B GSM MS Test Set Printer
c&%‘o
G I —
| —
Printer Cable
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Preparing for Use
Troubleshooting

Troubleshooting

No M easurement after Sart

Check if the 13 MHz Reference field of the CONFIGURATION screen is set to
INT (internal). Press the PRESET key for the default settings and try once more. If
your trouble still remains, contact your nearest Agilent Technologies service
office.

Out of Order Internal Clock, Lost Settings, or Both

Theinternal battery may have run out. Contact your nearest Agilent Technologies
service office.

Chapter 1 25

=
1Y)
=
D
]
QO
=
>
(o]
—
o
=
C
(%]
(¢}




Preparing for Use
Troubleshooting
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Using Functions

In this chapter, afew testing examples are discussed. This may help the first time
user get familiar with the basi ¢ testing techniques for using the Test Set.

n
C
0,
5
Q
-
c
=
o
=
o
=
7

27



Using Functions
Testing a Mobile Phone with the Test Set

Testing a M obile Phone with the Test Set

In this chapter, the following testing examples are described for users to become
familiar with the overall functions of the Test Set:

» “Testing aDual Band Mobile with AUTOMATIC TEST” on page 29

e “Testing a Dua Band Mobile with MANUAL TEST (Synchronous mode)” on
page 34

* “Testing aMobilewith MANUAL TEST (Asynchronous mode)” on page 40
e “Testing aMobile with MANUAL TEST (GPRS mode)” on page 44
e “Testing aMobile with SPECTRUM MONITOR” on page 48
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Using Functions
Testing a Dual Band Mobile with AUTOMATIC TEST

Testing a Dual Band M obilewith AUTOMATIC TEST

The next procedure explains atest on adual band (GSM 900 and DCS1800) mobile
phone with the AUTOMATIC TEST mode.

Sep 1. Turnthe Test Set on and wait for its selftest routine to finish.

Sep 2. Refer to “Preparation for Each Test” on page 22 for the procedures required before
starting the test.

Sep 3. Pressthe AUTOMATIC TEST softkey in the initial screen.

Agilent E6392B AVTONATC TES
GSM MS TEST SET NANUAL TST
e SPECTAN HONTOR
procedure: RN SGHAL GEERATOR,

CONFIGURATION

Select a test mode.

nitial screen

Sep 4. Pressthe Screen Simp/Detai softkey to select Detai (detailed screen).

The AUTOMATIC TEST: Stand-by detailed screen should be displayed as shown
bel ow.

Ste|l36

AUTOMATIC TEST H Standtby 2001/09/23*12:34
Procedure: Start

(Loc. Update: ) Radio Standard: O[EEYELMN Multi Band: plefhE:z[els

[ BCCH: 20: 894 .0MHz[ BTN SR~ utoll 5.0\
(Ms cal1: ) TCH(Talk): IR T MOYi:t! Variable: TCH

[ TCH 1 62|l 124l 512/l 6°slM ss

(ralk: Peak TX PWR

-

Burst Timing

(RF Test )| Power Ramp
Phase Error Screen
(Ms Release )|Freq. Error Simp/Detai
Sensitivity
(Bs call J|RX Quality
RX Level
(BS Release )|DC_Current
IMSI: Power Class:
IMEI: GSM Version:
Dialed No.: Return

Turn off MS power, press [Start] to begin a test.

Teas_auto_stdby

Sep 5. Rotate the CURSOR CONTROL knob and see how the circular cursor changes its
position.

At onefield, pressthe CURSOR CONTROL knob, then rotateit. You seethat field
changes its values. Press the CURSOR CONTROL knob to enter that value.
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Using Functions
Testing a Dual Band Mobile with AUTOMATIC TEST

Sep 6.

Sep 7.

Step 8

Sep 8.

Sep 9.

Sep 10.
Sep 11.

Set the highlighted fields of the test parameters as shown in the above screen. The
first threetraffic channelsin TCH arefor GSM900 and the last three for DCS1800,
respectively.

If you want to supply dc power from the Test Set to the mobile, set the DC Power
field to Auto or On and enter your desired voltage value. To do this, use the
Universal DC Power Adapter and an appropriate dc power cable to connect
between the AUX connector of the Test Set and the mobile.

Press Return, CONFIGURATION, Test Setup, then Test Sequence to obtain the
Test Setup: Test Sequence screen shown below.

Step 10
Test Setup P &st Sequence 2001/09/23 12:34
Print
1 LOC. Update: BA{dio Standard: OFBYCLIN Multi Band: PISEFEDRD
2 call: Run MBCgH: POEEEY M0 Yi:¢d DC Power: [autoll 5.0)%
3 Talk: TCH (Talk) : [ECORMCELMOY:b: Variable: el
4 RF Test: Run TCH 1 62 124 698 88 Print All
5 MS Release: RunPeak High| [3ibiel Run| Run| Run| Run|
6 B8 call: TX PWR|Mid Run| Run| Run| Run| Run|
7 BS Release: Run Low Run| Run| Run| [Run| Run|
Choices: |Burst Timing| it Run| Run| [Run Run File
( ---- ) |Power Ramp Run| Run| Run| [Run| Run| Management|
Done Phase Error Run| Run| Run| [Run Run
Cancel Freq. Error Run| Run| Run| [Run Run
Position| [Sensitivity Run| Run| Run| [Run| Run| Test
Oover/Ins| |[RX Quality Run| Run| Run| [Run| Run| Condition
Delete RX Level Run| Run| Run| [Run Run|
Del End DC Current Run| Run| Run| [Run Run|
-- Instruction: | ----------—-—-——"f@-——————————~———~———————————————— — — ] Return
End call (for MS Call) or wait for call to end.

meas_se quence

Step 11

Enter BS in the second step of the test flow, then notice that the fifth step changes
to BS Releaseg, the sixth to MS Call, and the seventh to M S Release.

Enter MSin the second step of the test flow again.

Enter GSM 900 and DCS1800 in Radio Standard and Multi Band, respectively, and
set other fields as shown in the illustrationin Step 7.

Enter Run in each field of the LOC. Update, Talk and BS Call steps.
Enter Run in each cell of the test item table.

30
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Sep 12.

Sep 13.

Sep 14.
Sep 15.

Step 16.

Sep 17.

Sep 18.

Using Functions
Testing a Dual Band Mobile with AUTOMATIC TEST

Press the Test Condition softkey to go to the next screen to set the detailed test
condition including high and low test limits as shown below.

:Test Condition

Test Setup 2001/09/23 12:34
Print

Radio Standard:

MS Power Class:OF Test Item LO Limit |[HTI Limit|Unit

PWR CNTL Peak TX PWR —

High: PWR CNTL mm dB Print All

Mid: Burst Timing Bits

Low: Power Ramp Template

MANUAL TEST: Phase Error RMS deg

Averaging: Peak deg File

RF Output: Freq. Error - 90] Hz Management
BS Level: BER % —
BER BS Level: FER %

BER Frames: BLER % Test

(1014000Bits) RX Quality [o] Sequence
Loopback Delay: RX Level 8 —
DC Current |Camp On 50 mA
4 4 Talk, 250 mA Return
I meas_condition bslev
Step 13 Step 14

Set the fields of the test parameters as shown in the left side of the above screen
moving the circular cursor accordingly.

Enter the appropriate limitsin the cells of the test item table above.

Repeat Step 13 to Step 14 to set the Test Condition screen by replacing GSM 900
with DCS1800 in Radio Standard.

After you have set all parameters as needed, press the Return, Return again, then
AUTOMATIC TEST softkeys to obtain the AUTOMATIC TEST: Stand-by
detailed screen shown below.

AUTOMATIC TEST :Stand—-by 2001/09/23 12:34

Procedure: puAsigldoy| Start
(LoC. Update: ] Radio standard: OESYCOIJ Multi Band: [JeERE[]Y
BCCH: 20: 894 .0MHZJB-INEV SR A utoll 5. 0)
LAS Call: ] TCH(Talk) : IR T M0OYI:¢4 Variable: TCH
TCH 1 FH Y IBY KL EE
(Talk: )[Peak TX PWR
Burst Timing
(RF Test )| Power Ramp
\ Phase Error Screen
[ MS Release /|Freq. Error Simp/Detai
Sensitivity —
(BS call J|RX Quality
RX Level
(BS Release J[DC Current
IMSI: Power Class:
IMEI: GSM Version:
Dialed No.: Return

Turn off MS power, press [Start] to begin a test.

preparel_auto_stdby_detail

Turn the mobile phone on. Wait for the mobile to camp on and display 001-01.

If you set DC Power or RF Output in the Test Sequence screen to Auto, turn the
mobile on after pressing the Start softkey.

Press the Start softkey to begin your test.

The DC Current measurement at Camp On stage is measured at the LOC. Update
step and its pass/fail result is displayed in the DC Current cells of the table, when
DC Power is supplied from the Test Set to the mobile.

Chapter 2
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Using Functions

Testing a Dual Band Mobile with AUTOMATIC TEST

Sep 19. Atthe MS Call step, you are asked to call from the mobile. For example, dial a

Sep 20.

Sep 21.

Sep 22.

Sep 23.

Sep 24.

Sep 25.

number and press the cail key of the mobile.

At the Tak step, make atalk test and pressthe Pass or Fail softkey according to the

talk test result.
AUTOMATIC TEST :Measuring 2001/09/23 12:34
Procedure: Pass
(LOC. Update:Pass | Radio Standard: ESYCLR Multi Band:
[ BCCH: PIRRELL WoYi:t: DC Power:
(Ms call: Pass ] TCH(Talk): HEEDEEEFIMOYIP: Variable:
TCH 1 62l 1240 512 Fail
(Talk: )|Peak TX PWR
I Burst Timing
(RF Test )| Power Ramp
I Phase Error Screen
[MS Release ) Freq. Error Simp/Detai
Sensitivity E—
(BS call J|RX Quality
RX Level
[ BS Release ][DC current Pass| Pass| Pass| Pass| Pass| Pass
IMSI: 001012345678901 Power Class: 4
IMEI: 123456789012345 GSM Version: Phase 1
Dialed No.: 12345678901234567890 Abort
Talk to the mobile and press [Pass] or [Fail] with the result.

meas talktest

Aseach step isrunning in the test flow, its corresponding test item field in the table
will blink. While the RF Test step is blinking, each of the test items is measured.
You can see how it is being done.

At the MS Release step, you are asked to end call from the mobile. For example,
press the end key of the mobile to terminate the call.

At the BS Call step, you are asked to respond to the call from the Test Set. For
example, respond to it by pressing the answer key of the mobile.

After completing the measurement, the next screen is displayed to show the test
results. In this case thereis not afailure at those channels in the GSM900 and
DCS1800 bands.

AUTOMATIC TEST :Passed 2001/09/23 12:34
Procedure: Start
(LOC. Update:Pass | Radio Standard: [ESYCRLE Multi Band: |elRE:[o])
BCCH: LRS- MOYI:bd DC Power:
(Ms call: Pass )] TCH(Talk): BT MYi:e: Variable:
TCH 1 ¥ Y IBY
[Talk: Pass ||[Peak TX PWR | @Pass| Pass| Pass| Pass
Burst Timing| Pass| Pass| Pass| Pass| Pass| Pass
[RF Test Pass ||Power Ramp Pass| Pass| Pass| Pass| Pass| Pass
Phase Error Pass| Pass| Pass| Pass| Pass| Pass| [Screen
(MS Release Pass ||Freq. Error Pass| Pass| Pass| Pass| Pass| Pass| |Simp/Detai
Sensitivity Pass| Pass| Pass| Pass| Pass| Pass| —————————
(Bs call Pass ||RX Quality Pass| Pass| Pass| Pass| Pass| Pass
RX Level Pass| Pass| Pass| Pass| Pass| Pass| |More
(BS Release Pass |[DC Current Pass| Pass| Pass| Pass| Pass| Pass| |(1 of 2)
IMSI: 001012345678901 Power Class: 4 —
IMEI: 123456789012345 GSM Version: Phase 1
Dialed No.: 12345678901234567890 Return
Press [CURSOR CONTROL] to get a detailed result screen.

Teas_auto_passed

If aprinter isavailable, print the test results.
Press the More (1 of 2) softkey and print as follows:
« Pressthe Print softkey to make a graphic image screen hardcopy.
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Using Functions
Testing a Dual Band Mobile with AUTOMATIC TEST

» Pressthe Print All softkey to print the detailed measurement results as follows.
Write the model number or name of the mobile and the customer name on the

]
]

repon.
Agilent E6392B GSM MS TEST SET AUTOMATIC TEST: Result
DATE:2000/01/15 TIME:10:00
MODEL: Model 1
CUSTOMER: ABC Co.
IMSTI: [ 001012345678901
IMET: [ 123456789012345
MS Power Class: 4
PWR CNTL
High: 8:+27 dBm
Mid: 13:+17 dBm
Low: 18:+ 7 dBm
MANUAL TEST: 13:4+17 dBm
Averaging: Off
RF Output: Auto
Amplitude:

Sensitivity

Sep 26. Place the circular cursor at Pass or Fail of any channel in the Burst Timing or
Power Ramp cell, then press the CURSOR CONTROL knob to obtain the next

screen. See where the marker appears in the graph and the failed result datais N
shown if any (highlighted in this text). c
AUTOMATIC TEST :Passed 2001/09/23 12:34 8
Burst Timing/Power Ramp Print T
Burst Power c
Channel: 62: 902.4MHz Timing Ramp S
DC Power: Auto 5.0V Q
$0.581es -39.5am =
HI Limit: +1.0Bits --6.0dB >
LO Limit: -1.0Bits ----- dB w
dB
+ 4.0 Marker
JT \ Coars/Fine
- 6.0 ‘
\
| Zoom
Off/On
-30.0 1/ |Return
0 (- 2.75Bits) 147Bits

Sep 27. Pressthe Return softkey to return to the previous screen.

meas auto burst

The detailed test results for other test items can be obtained in the same manner.

Sep 28. If you want to make the same test again, press the Start softkey.

If you want to change Test Sequence and Test Condition, select the
CONFIGURATION mode to obtain the Test Setup screens.

If you want to do a different test, press the Return softkey to obtain theinitial

screen.

Chapter 2
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Using Functions
Testing a Dual Band Mobile with MANUAL TEST (Synchronous mode)

Testing a Dual Band M obilewith MANUAL TEST (Synchronous
mode)

The following procedure explains atest on a dual band (GSM900 and DCS1800)
mobile phone with the MANUAL TEST synchronous mode.

Sep 1. Turnthe Test Set on and wait for its selftest routine to finish.

Sep 2. Refer to “ Preparation for Each Test” on page 22 for the procedures required before
starting the test.

Agilent E6392B AUTONATE TEST
GSM MS TEST SET JAUAL TEST
e SPECTRUN HONTOR
proceduze: WERSEND SIGMAL GEIERATIR

Select a test mode.

CONFIGURATION

Titial screen

Sep 3. Pressthe MANUAL TEST softkey in theinitial screen to obtain the MANUAL
TEST: Stand-by screen shown below.

Step 6
|
MANUAL TEST: Stand—b)* 2001/09/2%
Procedure: Mode Sync/
MS Call Radio Standard: OplefkRddy Multi Band: [e%tle]o] Async/GPRS
BS Call BCCH: YRR AN ivi:b4 PWR CNTL: 8 |
TCH: FEE SN AVI:yd DC Power: o
Talk Signal: Burst BS Level: BS Call
RF Test Timing ADV: EBits
Test Item _
Peak TX Power,Burst Timing,Power Ramp | ——
BS Release Phase Error,Frequency Error MS Call
Sensitivity,RX Quality,RX Level
DC Current
Spectrum Monitor
IMSTI: RX Quality: ------------- %
IMEI: RX Level: = --------------- dBm
Dialed No.: DC Current: ----mA
Power Class: ACT Tim ADV: ---Bits
GSM Version: EXlSY] | Return
Press [BS Call] or [M§ Call].

test_unl_sync_stndby_ta

Sep 4. If the Test Set is equipped with Option 002, make sure that Sync is selected
(underlined) in the Mode Sync/Async softkey. (Note that this softkey is not
available for the Test Set without Option 002.)

Sep 5. Rotate the CURSOR CONTROL knob and see how the circular cursor changesits
position.

At onefield, pressthe CURSOR CONTROL knab, then rotateit. You seethat field
changesits values. Press the CURSOR CONTROL knob to enter that value.
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Using Functions
Testing a Dual Band Mobile with MANUAL TEST (Synchronous mode)

Sep 6. Specify the higlighted fields of the test parameters as shown in the above screen.

If you want to supply dc power from the Test Set to the mobile, set the DC Power
field to On and enter your desired voltage value. To do this, use the Universal DC
Power Adapter and an appropriate dc power cable to connect between the AUX
port of the Test Set and the mobile.

Sep 7. Pressthe Return, CONFIGURATION, then Test Setup softkeys to obtain the Test
Setup: Test Condition screen shown below.

Test_sync_condtn_bslev

Step 8 Step 9

Test Setup c:Test Condition 2001/09/23 12:34
Print
Radio Standard:
MS Power Class:OH Test Item LO Limit |HI Limit|Unit
PWR CNTL Peak TX PWR
High PWR CNTL E_mﬂ dB Print All
Mid: Burst Timing Bits
Low: Power Ramp Template
MANUAL TEST: Phase Error RMS deg
Averaging: Peak deg File
RF Output: Freq. Error Hz Management
BS Level: BER %
BER BS Level: FER %
BER Frames: BLER % Test
( 780Bits) |[RX Quality 0 Sequence
Loopback Delay: RX Level 10
DC Current |Camp On 50| mA
4 * Talk, 250 mA Return

Sep 8. Specify the highlighted fields of the test parameters as shown in the left side of the
above screen.

Sep 9. Enter the appropriate limitsin the cells of the test item table above.
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Sep 10. Repeat Step 8 to Step 9 to set the Test Condition screen by replacing DCS1800
with GSM900 in Radio Standard.

Sep 11. After you have set all parameters as needed, press the Return, Return again, then
MANUAL TEST softkeysto obtain the MANUAL TEST: Stand-by screen shown
below. Check if the Mode Sync/Async softkey is set to Sync.

MANUATL, TEST: Stand-—-by 2001/09/23 12:34
Procedure: Mode Sync/|
| Ms Call Radio Standard: eopleRkRfelsl Multi Band: [efS%loo] Async/GPRS|
| _BS Call BCCH: PE-R RO Yizbd PWR CNTL: 8:+14dB
TCH: 534:1714 . 6MHzIoIR-IN VS on Il 3.0
| Talk Signal: Burst BS Level: LMY dBm | BS Call
|_ RF Test Timing ADV: KBits
Test Item
[ MS Release ] Peak TX Power,Burst Timing,Power Ramp |
BS Release Phase Error,Frequency Error MS Call

Sensitivity,RX Quality,RX Level
DC Current
Spectrum Monitor

IMSI: RX Quality: ------------- %

IMEI: RX Level: = --------------- dBm
Dialed No.: DC Current: ----mA

Power Class: ACT Tim ADV: ---Bits

GSM Version: Return

Press [BS Call] or [MS Call].

Test_unl_sync_stndby ta

Sep 12. Turn the mobile on and wait for it to camp on displaying 001-01.

Sep 13. Pressthe BS Call or MS Call softkey, then the MANUAL TEST: Measuring screen
is shown.
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Using Functions

Testing a Dual Band Mobile with MANUAL TEST (Synchronous mode)

If the BS Call softkey is pressed, you are asked to answer the call on the
mobile. Then the following screen will be displayed.

MANUAT TEST: Measuring

MS Release
BS Release

IMSI:
IMEI:
Dialed No.:
Power Class:
GSM Version:

Procedure:
Radio Standard: DCS1800 Multi Band: GSM900
BS Call BCCH: 512:1710.2MHz PWR CNTL: 8:+14dBm
TCH: 534:1714.6MHz DC Power: on 3.0V
Signal: Burst BS Level: - 55.0dBm
Timing ADV: OBits
Test Item
Peak TX Power,Burst Timing,Power Ramp
Phase Error,Frequency Error
Sensitivity,RX Quality,RX Level
DC Current
Spectrum Monitor
001012345678901 RX Quality: ------------- %
123456789012345 RX Level: = --------------- dBm
12345678901234567890 DC Current: 160mA
4 ACT Tim ADV: ---Bits
Phase 1 Abort

Processing...

2001/09/23 12:34

test svnc meas bscall ta
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Using Functions
Testing a Dual Band Mobile with MANUAL TEST (Synchronous mode)

» If the MS Call softkey is pressed, the following screen is displayed. Dia and
call from the mobile to proceed to the Talk/RF Test step. You can measure the
DC Current at Camp On stage while the MS Call step is blinking.

2001/09/23 12:34
Procedure:

MANUATL TEST: Measuring

Radio Standard: DCS1800 Multi Band: GSM900
BS Call BCCH: 512:1710.2MHz PWR CNTL: 8:+14dBm
TCH: 534:1714.6MHz DC Power: on [EERV
Talk Signal: Burst BS Level: - 55.0dBm
RF Test Timing ADV: OBits
Test Item

Peak TX Power ,Burst Timing,Power Ramp
Phase Error,Frequency Error
Sensitivity,RX Quality,RX Level

[IDC Current
Spectrum Monitor

MS Release
BS Release

IMSI: 001012345678901 RX Quality: ------------- %

IMETI: 123456789012345 RX Level: = -———-—--———-—-—-—-—--=- dBm
Dialed No.: 12345678901234567890 DC Current: 123mA

Power Class: 4 ACT Tim ADV: ---Bits

GSM Version: Phase 1 Abort

Executing a call setup from the mobile.

tTest_sync meas mscall ta

Sep 14. Upon setting up the call setup, the Talk/RF Test screen is displayed as shown
below. IMSI, IMEI, Power Class, GSM Version, RX Quality, RX Level are shown.

For MS Call, Dialed No. isalso included.

MANUAL TEST: Measuring 2001/09/23 12:34
Procedure: TEST900M BS Release
MS Call Radio Standard: DCS1800 Multi Band: GSM900
BS Call BCCH: 512:1710.2MHz PWR CNTL: 8:+14dB
TCH: DC Power: on 3 . O\ EE—
Talk Signal: Burst BS Level: B ABm |MS Release
RF Test Timing ADV: nBits
Test Item
DPcak TX Power,Burst Timing,Power Ramp
BS Release
IMSTI: 001012345678901 RX Quality: 1:0.2 to 0.4%
IMET: 123456789012345 RX Level: 1:-110 to -109dBm
Dialed No.: 12345678901234567890 DC Current: 330mA
Power Class: 4 ACT Tim ADV: OBits
GSM Version: Phase 1 EXlSY] | Abort
Select an item column with [CURSOR CONTROL] to execute its test.

Wnl_sync_measrng_modes_ta

Sep 15. Whilethe Tak/RF Test step is blinking as above, you can select atest item by the
CURSOR CONTROL knob to execute its test. Place the cursor at “Peak TX
Power, Burst Timing, Power Ramp” and press the CURSOR CONTROL knob, for

example, to obtain the next screen.

MANUAIL TEST:Measuring 2001/09/23 12:34
Peak TX Power/Burst Timing/Power Ramp
Channel: 534:1714.6MHz Peak Burst Power
PWR CNTL: 8:+14dB TX Power Timing Ramp
Averaging: [ek33
DC Power: om $13.5qen  +0.9m1ts -=--- B
BS Level: dBm HI Limit: +17.0dBm +1.0Bits ----- i:llsing/Cont
Timing ADV: Bits LO Limit: +11.0dBm -1.0Bits ----- dB
dy
+ 4.0
\
- 6.0
-30.0 Abort
o (=== Bits) 147Bits
Actual Timing Advance: OBits

Sep 16. Pressthe Abort softkey to get other softkey menus.

test mnl measrna burstl ta
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Using Functions
Testing a Dual Band Mobile with MANUAL TEST (Synchronous mode)

a. Pressthe Trigger Sing/Cont softkey to change the trigger mode to Sing (single)
and the Zoom Off/On softkey to change the zoom maode to On.

b. Pressthe More (1 of 3) softkey to reveal another softkey menu, and press Knob
MKR/Cursor to change the knob control to MKR (marker).

MANUAL TEST:Measuring 2001/09/23 12:34——
Peak TX Power/Burst Timing/Power Ramp Knob
Channel: [ 534:1714.6MHz Peak Burst Power |MKR/Cursor
PWR CNTL: 8:+14dB TX Power Timing Ramp —
Averaging: [e3d —
DC Power: on +13.5dBm +0.SBits '39.5dB Marker
BS Level: dBm HI Limit: +17.0dBm +1.0Bits - 6.0dB |Coars/Fine
Timing ADV: Bits LO Limit: +11.0dBm -1.0Bits ----- aB—

dB

+ 4.0 :

H -
- 6.0 AN

: \ More
(2 of 3)

a0t i ) : : . : " | [return

-8 -6 -4 -2 0 (- 2.75Bits) 148 150 152 154

Actual Timing Advance: OBits

Test_mnl_measrng_burst_zoom_ta

c. Pressthe Return softkey to return to the previous screen.

Sep 17. Select Spectrum Monitor in the test item table to display the Spectrum Monitor
measuring screen. Press Abort, More (1 of 3), Knob MKR/Cursor to obtain the
next screen with the marker.

MANUAL TEST:Measuring 2001/09/23 12:34
Spectrum Monitor dB Ml M2 Knob
Channel: O 0 i i i : : MKR/Cursor
PWR CNTL: 8:+14dB N ) R —
Span: 0-400kHz \ : : ———
RBW: KHz -10| ...: B TS SO Marker
Averaging: H i i i Coars/Fine
DC Power: on | 3. 0\ (N S ]
BS Level: [BXTHNGBm
=20 b e -
peak: 1714.600MHz +13.5dmm . F
Marker: 1714.810MHz '26.6dBm :
-30|___. : === =\ =] == o = : P = More
( +210kiz -40.1am ) \ (2 of 3)
Ml1: +200kHz '38.0(13
-40 H : H Iy : : Return
M2: +250kHz '43.7(‘.13 0 100 200 250 300 kHz
test mnl measrnag spectrumZ ta
Sep 18. Pressthe Return softkey to reveal the next Measuring screen.
MANUATL TEST: Measuring 2001/09/23 12:34
Procedure: TEST900M BS Release
MS Call Radio Standard: DCS1800 Multi Band: GSM900
BS Call BCCH: 512:1710.2MHz PWR CNTL: 8:+14dB
TCH: DC Power: on 3.0
Signal: Burst BS Level: BNV AdBm |MS Release
Timing ADV: nBits
Test Item
MS Release reak TX Power,Burst Timing,Power Ramp
BS Release lrhase Error,Frequency Error
[llsensitivity ,RX Quality,RX Level
IMSI: 001012345678901 RX Quality: 1:0.2 to 0.4%
IMEI: 123456789012345 RX Level: 1:-110 to -109dBm
Dialed No.: 12345678901234567890 DC Current: 330mA
Power Class: 4 ACT Tim ADV: OBits
GSM Version: Phase 1 Abort
Select an item column with [CURSOR CONTROL] to execute its test.

mnl svnc measrnag mode3 ta

Sep 19. Pressthe BS Release or MS Release softkey to finish your test.
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Using Functions
Testing a Dual Band Mobile with MANUAL TEST (Synchronous mode)

* When you press the BS Release softkey, wait until the call from the Test Set
ends.

*  When you press the M S Release softkey, execute a call end from the mobile
phone.
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Using Functions
Testing a Mobile with MANUAL TEST (Asynchronous mode)

Testing a Mobile with MANUAL TEST (Asynchronous mode)

The following procedure explains atest on a dual band (GSM900 and DCS1800)
mobile phone with the MANUAL TEST asynchronous mode.

NOTE

This section is applicable only for the Test Sets with Option 002.

Sep 1. Turnthe Test Set on and wait for its self test routine to finish.

Sep 2. Refer to “ Preparation for Each Test” on page 22 for the procedures required before
starting the test.

Agilent E6392B AUTOMATIC TEST
GSM MS TEST SET MANUAL TEST

REV. B.01.00

SPECTRUM MONITOR
Procedure: METIETINY SIGNAL GENERATOR

Select a test mode.

CONFIGURATION

Titial screen

Sep 3. Pressthe MANUAL TEST softkey modein the initial screen to obtain the
MANUAL TEST: Stand-by screen.

Sep 4. Pressthe Mode Sync/Async softkey to select the Async (asynchronous) mode.
Step 6
|

MANUAL TEST: Starvd—by 2001/09/23 12::*

Procedure:
Radio Standard: ORJSEEEINY Multi Band: [eVEIY
BCCH: P e MHz PWR CNTL:

TCH: EEL SR WAR MOVI:¢i DC Power:
RF Test Signal: Burst] BS Level:

Midamble:

Mode Sync/
Async/GPRS

Start

Test Item
Peak TX Power,Burst Timing,Power Ramp
Phase Error,Frequency Error

DC Current
Spectrum Monitor

DC Current: ----mA

e Return

Press [Start] to begin a test.

test_unl_async_stdby_ts

Sep 5. Rotate the CURSOR CONTROL knob and see how the circular cursor changesiits
position.

At onefield, pressthe CURSOR CONTROL knab, then rotateit. You seethat field
changes its values. Press the CURSOR CONTROL knab to enter that value.

Sep 6. Set the higlighted fields of the TEST parameters as shown in the above screen.
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Sep 7.

Sep 8.

Sep 9.
Sep 10.

Sep 11.

Step 12.

Using Functions
Testing a Mobile with MANUAL TEST (Asynchronous mode)

If you want to supply dc power from the Test Set to the mobile, set the DC Power
field to On and enter your desired voltage value. To do this, use the Universal DC
Power Adapter and an appropriate dc power cable to connect between the AUX
port of the Test Set and the mobile.

Press Return, then CONFIGURATION, then Test Setup to obtain the Test Setup:
Test Condition screen shown below.

Test Setup t:Test Condition 2001/09/23 12:34
Print

Test Condition:

MS Power Class:OF Test Item LO Limit |HI Limit|Unit

PWR CNTL Peak TX PWR

High: PWR CNTL [12lll- 3.0 + 3. ol Print All

Mid: Burst Timing -1.0 +1.0 Bits

Low: Power Ramp Template |Template

MANUAL TEST: Phase Error RMS deg
Averaging: Peak deg File

RF Output: Freq. Error Hz Management]
BS Level: BER %

BER BS Level: FER %

BER Frames: BLER % Test

( 780Bits) [RX Quality 0 Sequence
Loopback Delay: RX Level 10
DC Current ‘Camp on 50 mA
| ' TalkA 250 mA Return
i I mnl_p Ta _contig_ d n_bsl
Step 8 Step 9

Specify the highlighted fields of the test parameters as shown in the left side of the
above screen.

Enter the appropriate limitsin the cells of the test item table above.

Repeat Step 8 to Step 9 to set the Test Condition screen by replacing DCS1800
with GSM900 in Radio Standard.

After you have set all parameters as needed, press the Return, Return again,
MANUAL TEST, then Mode Sync/Async softkeysto obtain the MANUAL TEST:
Stand-by screen with the asynchronous mode.

MANUAT. TEST: Stand—-by 2001/09/23 12:34
Procedure: Mode Sync/|
Radio Standard: ORIEFEINY Multi Band: [9YCIN0) Async/GPRS
BCCH: ———— === == MHzZ PWR CNTL:
TCH: DC Power:
| RF Test Signal: Burst] BS Level: Start
Midamble:

Test Item

Peak TX Power,Burst Timing,Power Ramp |
Phase Error,Frequency Error

DC Current

Spectrum Monitor

DC Current: ----mA

igeON| Return

Press [Start] to begin a test.

Test_unl_async_stdby ts

Set the mobile phone to transmit the bursted RF power.

Chapter 2
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Using Functions
Testing a Mobile with MANUAL TEST (Asynchronous mode)

Sep 13. Pressthe Start softkey, and the next MANUAL TEST: Measuring screen is shown.

MANUAL TEST:Measuring 2001/09/23 12:34
Procedure:
Radio Standard: DCS1800 Multi Band: GSM900
BCCH: —————————= MHz PWR CNTL: 8 : +14dBm|
TCH: DC Power: on 5.0
Signal: Burst] BS Level: - 55. 0@z

Midamble: TSC5|

Test Item
DPeak TX Power,Burst Timing,Power Ramp
.Phase Error,Frequency Error

Spectrum Monitor

DC Current: 234mA

Sl | Abort

Select an item column with [CURSOR CONTROL] to esecute its test.

Test Wnl aSync Weasrng ta

Sep 14. Whilethe RF Test step is blinking as above, you can select atest item by pressing
the CURSOR CONTROL knob to execute itstest. Place the cursor at “Peak TX
Power, Burst Timing, Power Ramp” and press the CURSOR CONTROL knob, for
example, to obtain the next screen.

MANUAL TEST:Measuring 2001/09/23 12:34
Peak TX Power/Burst Timing/Power Ramp
Channel: 534:1714.6MHz Peak Burst Power
PWR CNTL: 8:+14dB TX Power Timing Ramp
Averaging: [ef&{
DC Power: on +13 f 5dBm +0 f SBits """ iz}l Trigger
BS Level: dBm HI Limit: +17.0dBm +1.0Bits ----- i:fllsing/Cont
Midamble: LO Limit: +11.0dBm -1.0Bits ----- dB
dB
+ 4.0
- 6.0
-30.0 Abort
0 (—--—---- Bits) 147Bits

TEst_async_Purstl_ta

Sep 15. Pressthe Abort softkey, to get other softkey menus.

a. Pressthe Trigger Sing/Cont softkey to change the trigger mode to Sing (single)
and the Zoom Off/On softkey to change the zoom mode to On.

b. Pressthe More (1 of 3) softkey to reveal the next softkey menu, and press Knob
MKR/Cursor to change the knob control to MKR (marker).

MANUAIL TEST:Measuring 2001/09/23 12:34
Peak TX Power/Burst Timing/Power Ramp Knob
Channel: [ 534:1714.6MHz Peak Burst Power |MKR/Cursor|
PWR CNTL: 8:+14dB TX Power Timing Ramp
Averaging: [ef&d
DC Power: on +13.5dBm +0.53:i.ts '38.1dB Marker
BS Level: dBm HI Limit: +17.0dBm +1.0Bits - 6.0dB|Coars/Fine
Midamble: LO Limit: +11.0dBm -1.0Bits ----- dB
dB
+ 4.0} :
More
(2 of 3)
-30.0l——F— i ¢/} ; ; ) i——— ||Return
-8 -6 -4 0 (- 2.75Bits) 148 150 152 154

ZSync meas DUrst zoom ta
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Using Functions
Testing a Mobile with MANUAL TEST (Asynchronous mode)

Sep 16. Pressthe Return softkey to reveal the next Measuring screen.

MANUAL TEST: :Measuring 2001/09/23 12:34
Procedure:
Radio Standard: DCS1800 Multi Band: GSM900
BCCH: === —————= MHz PWR CNTL: 8 : +14dBm|
TCH: DC Power: on 5.0
Signal: Burst] BS Level: - 55. 0fsizinl
Midamble: TSC5|

Test Item
Kpeak TX Power,Burst Timing,Power Ramp
lrhase Error,Frequency Error

Spectrum Monitor

DC Current: 234mA

Abort

Select an item column with [CURSOR CONTROL] to esecute its test.

Test _mWnl_async Measrng_ta

Sep 17. Pressthe Abort softkey to finish your test.

Stop transmitting RF power from the mobile phone.
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Using Functions
Testing a Mobile with MANUAL TEST (GPRS mode)

Testing a Mobilewith MANUAL TEST (GPRS mode)

The following procedure explains atest on a GSM mobile phone with the
MANUAL TEST GPRS mode, which is available with Option 040.

Sep 1. Turnthe Test Set on and wait for its selftest routine to finish.

Sep 2. Refer to “ Preparation for Each Test” on page 22 for the procedures required before
starting the test.

Agilent E6392B AUTONATE TEST
GSM MS TEST SET JAUAL TEST
e SPECTRUN HONTOR
proceduze: WERSEND SIGMAL GEIERATIR

Select a test mode.

CONFIGURATION

nitial screen

Sep 3. Pressthe MANUAL TEST softkey in theinitial screen to obtain the MANUAL
TEST: Stand-by screen shown below.
Ster|) 7

MANUATL TEST:Stand—byv

2001/09/23*12:34
Procedure: Mode Sync/
Radio Standard: o[cHYCLIM Multi Band: [3d Async/GPRS
20: 894.
1

BCCH: (WY1z¢4 PWR CNTL: 15:+13dB
PDTCH: B-EIYi:8: DC Power:  [oFdd [N
Signal: Burst BS Level: U dBm | Start
Timing ADV: EEBits
Test Item
Slot Config: 1x1 Peak TX Power, Power vs Time
Measured Slot: 4 Phase Error, Frequency Error
Sensitivity: BLER Sensitivity
DC Current
Spectrum Monitor

IMST:
IMET:

DC Current: ----mA
Power Class: ACT Tim ADV: ---Bits

e | Return

Press [Start] to begin a test.

Sprs_1dle T

Sep 4. If the Test Set is equipped with Option 040, make sure that GPRS is selected
(underlined) in the Mode Sync/Async/GPRS softkey. (Note that this softkey is not
available for the Test Set without Option 040.)

Sep 5. Check the differences of the test flow, three more parameters for slot
configurations, and less mobile related data fields from the MANUAL TEST
Synchronous mode. RX Quality and RX Level are not included in the Sensitivity
column in the test item table.

Sep 6. Rotate the CURSOR CONTROL knob and see how the circular cursor changesits
position.
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Sep 7.

Sep 8.

Sep 9.

Step 10.

Sep 11.

Step 12.

Using Functions
Testing a Mobile with MANUAL TEST (GPRS mode)

At onefield, pressthe CURSOR CONTROL knob, then rotateit. You seethat field
changes its values. Press the CURSOR CONTROL knob to enter that value.

Specify the higlighted fields of the test parameters as shown in the above screen.

If you want to supply dc power from the Test Set to the mobile, set the DC Power
field to On and enter your desired voltage value. To do this, use the Universal DC
Power Adapter and an appropriate dc power cable to connect between the AUX
port of the Test Set and the mobile.

Press the Return, CONFIGURATION, then Test Setup softkeys to obtain the Test
Setup: Test Condition screen shown below.

config condition BIer T

Test Setup :Test Condition 2001/09/23 12:34
Print
Radio Standard:
MS Power Class:OF] Test Item LO Limit |HI Limit|Unit
PWR CNTL Peak TX PWR
High: PWR CNTL mﬂ dB Print All
Mid: Burst Timing Bits
Low: Power Ramp Template
MANUAL TEST: Phase Error RMS deg
Averaging: Peak deg File
RF Output: Freq. Error ﬂ Hz Management|
BS Level: BER %
BER BS Level: FER %
BER Frames: BLER % Test
( 780Bits) [RX Quality Sequence
Loopback Delay: RX Level
DC Current ‘Camp on mA
4 4 Talk, mA Return

Step 9 Step 10

Specify the highlighted fields of the test parameters as shown in the | eft side of the
above screen.

Enter the appropriate limitsin the cells of the test item table above. For testing
BLER it isrequired to set the upper limit value.

After you have set all parameters, press the Return, Return again, then MANUAL
TEST softkeysto obtain the MANUAL TEST: Stand-by screen shown below.
Check if the Mode Sync/Async/GPRS softkey is set to GPRS.

MANUAIL TEST:sStand-—-by

2001/09/23 12:34

Procedure: Mode Sync/|
Radio Standard: o[ESYELM Multi Band: [e}=3 Async/GPRS
BCCH: PR T WO Vb4 PWR CNTL: 15:+13dB
PDTCH: 1: 890. 2MHzJ IR IVV SR o £l 3.0
Signal: Burst BS Level: =Y dBm | Start
Timing ADV: EEBits
Test Item
Slot Config: 1x1 Peak TX Power Power vs Time
Measured Slot: 4 Phase Error,Frequency Error
Sensitivity: BLER Sensitivity
DC Current
Spectrum Monitor
IMSI:
IMEI:
DC Current: ----mA
Power Class: ACT Tim ADV: ---Bits
Return
Press [Start] to begin a test.

Sprs_idle T

Turn the mobile on and wait for it to camp on displaying 001-01.

Chapter 2
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Using Functions
Testing a Mobile with MANUAL TEST (GPRS mode)

Sep 13. Pressthe Start softkey, then the screen changes to the following MANUAL TEST:
M easuring screen, while the mobileis being processed to attach to the Test Set.

Power Class will be shown first.

MANUAIL TEST: Measuring 2001/09/23 12:34
Procedure:
(Jzazd ) Radio Standard:  GSM900 Multi Band: Off
BCCH: 20: 894.0MHz PWR CNTL: 15:+13dBm ————
PDTCH: 1: 890.2MHz DC Power: Off 3.0V
Signal: Burst BS Level: - 50.0dBm
Timing ADV: 5Bits
Test Item
Slot Config: 1x1 Peak TX Power,Power vs Time
Measured Slot: 4 Phase Error,Frequency Error
Sensitivity: BLER Sensitivity
DC Current
Spectrum Monitor
IMSI:
IMEI:
DC Current: ----mA
Power Class: 4 ACT Tim ADV: ---Bits
Abort
Processmg. o

gprs_idle_la

Sep 14. Upon completion of the attaching process, the MANUAL TEST: Measuring screen

is displayed as shown below.
MANUAIL TEST:Measuring 2001/09/23 12:34
Procedure:
Radio Standard: GSM900 Multi Band: Off
BCCH: 20: 894.0MHz PWR CNTL: 15:+13dB

(Bttached ) PDTCH:

Signal: Burst
Timing ADV: EBits

fRER-Ioloivi:84 DC Power: Off 3.0

BS Level:

YN dBm |End

Test Item

DC Current:

Power Class: 4 ACT Tim ADV:

Slot Config: 1x1 [reak TX Power,Power vs Time
Measured Slot: 4 lPhase Error,Frequency Error
Sensitivity: BLER lsensitivity|
DC-Current
M spectrum Monitor]
IMSI:
IMEI:

Select an item column with [Cursor Control] to execute its test.

----mA
---Bits

Abort

GPrS_COBNEct _1a

Sep 15. While the Attached step is blinking as above, you can select atest item by the
CURSOR CONTROL knob to execute its measurement. Place the cursor at “Peak
TX Power, Power vs Time” and press the CURSOR CONTROL knaob, for

example, to obtain the next screen.

MANUAL TEST:Measuring 2001/09/23 12:34

Peak TX Power/Power vs Time

Channel: 1: 890.2MHz Peak Burst Power

PWR CNTL: 15:+13dB TX Power Timing Ramp

Averaging: [(eiad

DC Power: Off 3.0V +14,2aBm  40.2Bits =-=-- dB
BS Level: [dBm HI Limit: +16.0dBm +1.0Bits ----- Cisflsing/Cont
Timing ADV: Bits LO Limit: +10.0dBm -1.0Bits ----- dB

dB

+ 4.0

- 6.0 \

-30.0 Abort

——————— Bits) 147Bits
Actual Timing Advance: OBits

Sep 16. Pressthe Abort softkey to get other softkey menus.

gprs pwrvstime 1 meas
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Using Functions
Testing a Mobile with MANUAL TEST (GPRS mode)

a. Pressthe Trigger Sing/Cont softkey to change the trigger mode to Sing (single)
and the Zoom Off/On softkey to change the zoom mode to On.

b. Pressthe More (1 of 3) softkey to reveal another softkey menu, and press Knob
MKR/Cursor to change the knob control to MKR (marker).

MANUAL TEST:Measuring 2001/09/23 12:34
Peak TX Power/Power vs Time Knob
Channel: [} 1: 890.2MHzZ Peak Burst Power |MKR/Curson
PWR CNTL: 15:+13dB TX Power Timing Ramp
Averaging: [e}d
DC Power: Off 3.0V +14.2dBm +0.2Bits '37.9dB Marker
BS Level: [dBm HI Limit: +16.0dBm +1.0Bits - 6.0dB|Coars/Fine
Timing ADV: Bits LO Limit: +10.0dBm -1.0Bits ----- dB
dB
+ 4.0} : H
More
(2 of 3)
-30.0i——+— i /i H : ) &+ ||Return
-8 -6 -4 -2 0 (- 2.75Bits) 148 150 152 154
Actual Timing Advance: 5Bits

SPTs pwrvstime 1 _zoom

c. Pressthe Return softkey to return to the previous screen.

Sep 17. Select Spectrum Monitor in the test item table to display the Spectrum Monitor
measuring screen. Press Abort, More (1 of 3), Knob MKR/Cursor to obtain the
next screen with the marker.

n
MANUAL TEST:Measuring 2001/09/23 12:34 <
Spectrum Monitor dB M1 M2 5
Channel: 1: 890.2MHzZ 0 @
PWR CNTL: 15:+13dB; 7
Span: 0-400kHz c
RBW: %ﬂz -10 Trigger S
DC Power: Ooff 3.0V o
BS Level: - 50 OfFizI >
-20 [0}
Peak: 890.225muz  +14,2dmm
Marker: -------- MHz ~°°°° dBm \
-30
( ----kHz ~===- 4B ) \
/
M1: +200kHz =35, laB / \\
-40| Abort
M2: +250kHz '40.0dB 0 100 200 250 300 kHz

Gbrs spctrm Ta

Sep 18. Pressthe Return softkey to reveal the following Measuring screen to make another

measurements.
MANUAL TEST:Measuring 2001/09/23 12:34
Procedure:
Radio Standard: GSM900 Multi Band: Off
BCCH: 20: 894.0MHz PWR CNTL: 15:+13dB
(Rttached ) PDTCH: DC Power:  Off [Ny
Signal: Burst BS Level: E-UNdBm | End
Timing ADV: EBits
Test Item
Slot Config: 1x1 [JPeak TX Power,Power vs Time
Measured Slot: 4 Phase Error,Frequency Error
Sensitivity: BLER Sensitivity)
DC-Current
IMST:
IMETI:
DC Current: ----mA
Power Class: 4 ACT Tim ADV: ---Bits
Abort
Select an item column with [Cursor Control] to execute its test.

PS5 _Connect_Ia

Sep 19. Pressthe End softkey to finish your test.
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Testing a Mobile with SPECTRUM MONITOR

Testing a Mobilewith SPECTRUM MONITOR

This procedure describes atest on an E-GSM mobile phone using the SPECTRUM
MONITOR mode.

NOTE This section is applicable only for the Test Sets with Option 002.

Sep 1. Turnthe Test Set on and wait for its selftest routine to finish.

Sep 2. Refer to “ Preparation for Each Test” on page 22 for the procedures required before
starting the test.

Sep 3. Set the mobile phone to transmit RF power.

Agilent E6392B ALTONATI TEST
GSM MS TEST SET JANUAL TST
e SPECTRUN HONTOR
procedure: WERSEND SGMAL GEIERATIR

CONFIGURATION

Select a test mode.

nitial screen

Sep 4. Pressthe SPECTRUM MONITOR softkey in theinitial screen to obtain the next
SPECTRUM MONITOR screen.

SPECTRUM ]i i 2001/09/23 12:34
Radio Standard M1l M2 Start
Channel: : : ! ! 3 I
Measurement Range: gLz | ¢ & & i b
Span:
RBW: Trigger
Averaging: Sing/Cont
DC Power:  [oJM EEMOyV | i —
Peak:  -------- MHz
Marker: -------- MHz """ dBm | oo
( ----kHz """ aB ) =30 i iil .| |Moze
H H H H (1 of 3)

M1: +200kHZz ~===~ aB | b L
M2: +250kHz """ dB -40 : H H H H Return

0 100 200 250 300 kHz

Spectrum monitorl

Sep 5. Rotate the CURSOR CONTROL knob and see how the circular cursor changesits
position.

At onefield, pressthe CURSOR CONTROL knab, then rotateit. You seethat field
changesits values. Press the CURSOR CONTROL knob to enter that value.

Sep 6. Set the higlighted fields of the test parameters as shown in the above screen.
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Sep 7.

Sep 8.

Sep 9.
Sep 10.

Sep 11.

Using Functions
Testing a Mobile with SPECTRUM MONITOR

If you want to supply dc power from the Test Set to the mobile phone, set the DC
Power field to On and enter your desired voltage value. To do this, use the
Universal DC Power Adapter and an appropriate dc power cable to connect
between the AUX port of the Test Set and the mobile phone.

Press the Trigger Sing/Cont softkey to change the trigger mode to Sing (single).
Press the Start softkey to begin your test.

Press the More (1 of 3) softkey to reveal another softkey menu, then press the
Knob MKR/Cursor softkey to change the knob control to MKR (marker). Notice
that the marker is displayed. Use the knob to move the marker.

SPECTRUM MONITOR 2001/09/23 12:34
Radio Standard Ml M2 Knob
Channel: : : : MKR/Cursor
Measurement Range: A o
Span: ! !
RBW: EARN T RSN SO SO S Marker
Averaging: H Coars/Fin
DC Power: I A
Peak: o14.807Muz +26.%mm  -20|..i.\i i
Marker: 915.010MHz =13.ldBm \

( +210kHz -40.0dB ) -30]..... i mi P More

: (2 of 3)
M1: +200kuz =37, 2am [ T N /ﬂ\
M2: +250kiz  -45,0am -40 S S B ¥ W Return
0 100 200 250 300 kHz

Spectrum monitor3b

Press the Return softkey to reveal the Spectrum Monitor screenin Step 4.

Place the cursor in front of the Span field and change it to £100 kHz with the

CURSOR CONTROL knob.

Press the Start softkey to view the graph with the new span setting.

See how the measured data of three peaks close to the graticules of M1, M2 and
M3 are shown in the lower left screen.

SPECTRUM MONITOR 2001/09/23 12:34
Radio Standard Start
Channel:
Measurement Range:
Span:
RBW: Trigger
Averaging: Sing/Cont
DC Power:
Peak: 914.807Muz 126.%Bm  -40
Marker: 914.s84oMiz +12.daBm
R i_}7}ﬂ£__'l4.5dB ) -60 More
— == (1 of 3)
M1: - 37kuz = 9.%s \ ___________________
M2: + T7kHz ~ 0 OdB , -80| : Return
67.7 0 +67.7 kH
s + ooz = 8.0a8 /W, .
Spectrum monitor 100
T T Step 11
Sep 12. Pressthe Return softkey to reveal theinitial screen.
Stop transmitting RF power from the mobile phone.
Chapter 2 49
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Using Functions
Testing a Mobile with SPECTRUM MONITOR
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Screen Reference

In this chapter, each screen of the Test Set is explained in detail including the
operational features and the functional softkeys activated for screens.
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Screen Reference

General Operation Guide

General Operation Guide

This section outlines how to operate the Test Set.

Front Panel Overview

The Test Set isdesigned for easy operation, flexibility, dual band mobile testing,
measurement speed, and so forth with a simple front panel.

Figure 3-1

Front Panel of Agilent E6392B GSM M S Test Set

Py 2 P

i f E6392B
\‘L‘?«" Agilent  cgiruisTesT seT ‘ ~CURSOR CONTROf-

Select a test node. GONFIGURATION

GSM M§ TEST SET MANUAL TEST

Agile;;/é63923 AUTOMATIC TEST

o SPECTRUM HONITOR
procedure: VN SIGNAL GENERATOR

uood

CONTRAST PRESET

g

LINE

BDF'

I:I‘

AUX @ RF IN/OUT

MEMORY CARD EJECT @ @
[— — \®

¢

7 7 7 E6392B_front.cdr

1. TheLCD screenisusedto display all of the testing conditions and test results.

2. Five softkeys, adjacent to the softkey labels shown in the LCD screen, are
individually defined depending on each test mode and test sequence.

3. The CURSOR CONTROL knob basically has three major roles as follows:

Moving the cursor: Rotating the CURSOR CONTROL knob moves the
blinking cursor from one input field to another either upward or downward,
right or left, depending on the input fields arrangement. Input fields are
highlighted. If afield is not highlighted, it is aread-only field.

Selecting an entry for an input field: Pressing the CURSOR CONTROL
knob once at an input field causes the input field to blink.

When thefield is blinking, the CURSOR CONTROL knob is used to view
the values defined for that input field by scrolling through the selections
(rotating the knob).

When the desired selection is shown in the field, pressing knob causes the
selected value to enter into that input field. The cursor can then be used to
move to another input field.
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Screen Reference
General Operation Guide

» Controlling the marker: For the graphic displaysinthe MANUAL TEST
and SPECTRUM MONITOR modes, the Knob MKR/Cursor softkey is
defined to select either Cursor for cursor control or MKR for marker
control, whichever is underlined. If MKR is selected, this knob controls the
marker position on a graphic display.

. ThePrResSET key is provided to reset the Test Set and display theinitial screen

with the function mode softkey menu.

. The RF IN/OUT N-type female connector is provided to connect the RF output

signal to the mobile under test or to receive the input signal from the mobile.
While the RF signal is output from this connector, the green lamp islit. (This
lamp isINSTALLATION CATEGORY 1.)

. The AUX connector is provided for Universal DC Power Adapter (P/N:

E6392-60001) to supply dc power to the maobile under test through a cable.

. The CONTRAST knob controls the brightness of the LCD screen.
. The MEMORY CARD dlot and the EJECT key are provided to save to or load

from an SRAM memory card. Using the firmware update card, the current
firmware can be updated to the new revision.

. The LINE key toggles the power on and off. The green lamp islit while the

power ison. (Thislamp isINSTALLATION CATEGORY 1I.)
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Rear Panel Overview
The following illustration shows the rear panel of the Test Set:

Figure 3-2 Rear Pandl of Agilent E6392B GSM M S Test Set

p__p g

N

J

o e

A\ 50/60Ez 100-240%
v
>

OOJ

I

E6392b_rear

1. The 13 MHz IN/OUT BNC-type female connector is provided to input or
output the 13 MHz reference frequency signal.

2. The DB-9 male connector isthe RS-232 SERIAL INTERFACE port which can
be used for remotely controlling the Test Set.

3. The DB-25 female connector isthe PRINTER port which can be used to
interface with a printer.

4. Thefuseholder contains a slowblow-type line fuse.

5. The ac power receptacle accepts a three-pronged power cord which is shipped
with the Test Set.
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Display Annotation

Depending on functions and test situations there are several types of LCD screens.
The following illustration shows the most common areas.

Figure 3-3 L CD Display Annotation

/@

[ARuoToOMATIC TEST [ Passed [ [2000/01/20 12:34] 4

Press [CURSOR CONTROL] to get.a detailed result screem

®

display_annot

1. The current function mode is shown in this area.

2. Thecurrent operation statusinthe AUTOMATIC TEST, MANUAL TEST, and
CONFIGURATION modesis shown in this place. This status includes
Stand-by, Measuring, Aborted, Passed or Failed, and Test Condition and Test

Sequence.

3. The current date and time are shown.

4. Thesoftkey labels are shown in thisarea. Each label defines the function of the
corresponding softkey immediately to the right of the label.

5. Thisareaisused for multiple purposesto show and/or configure functions such
asatest flow, atest item table, test parameters and input fields, atest result text
and/or graph, and so forth.

6. Operation messages or customer configurable instruction messages for test
flow steps are shown in this area.
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Figure 3-4

Sandard (without options)

Screen Flow Chart

The following illustrations show the screen flow charts according to each function
mode. Each rectangle represents one screen with a different function mode,
measuring step and status, measurement result, and so forth. Figure 3-5 on page
57 is applicable only for Test Sets with Option 002 and Option 040.

Screen Flow Chart

‘INITIAL SCREEN |

—{ Stand-by (detailed)

—{Aborted (detailed)

—{Measuring (smplified)

|
|
—{Aborted (simplified) |
|
|
|

—{Measuring (detailed) —1{Peak TX Power |

—{ Pass/Fail (simplified) }——{ Burst Timing/Power Ramp ]
I

—{ Pass/Fail (detailed) }—*‘ Phase Error/Frequency Error ‘ | |

—{sensitivity/RX Quality/RX Level | |

DC Current |

Stand-by (sync)

Measuring (sync) }7“ Peak TX Power/Burst Timing/Power RampH Zoom ‘ | |

|
“ Phase Error/Frequency Error ‘ | |

DC Current | i
Spectrum Monitor [

|
|
|
| —| Sensitivity/RX Quality/RX Level | | |
|
|
|

— L CONFIGURATION Test Setup|——— Test Condition| I
|

|
| \—{ Firmware Update File Management ‘ Test Sequence | |
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Figure 3-5 Screen Flow Chart
@
Option 002 Y
r-— """ R T
MANUAL TEST (Asynchronous M ode)
r——— - - - - - - - - - - - - - - - - — — L

Stand-by (async)

Measuring (async) Peak TX Power/Burst Timing/Power RampH Zoom ‘

Phase Error/Frequency Error ‘

Spectrum Monitor

—l—\ SPECTRUM MONITOR Span: 0 to 400 kHz ‘ |
| |
| Span: —100to +100 kHz‘ |

| Lo N |

r——— - - - - - - - - - - - - - - - - — — al
—4—{ SIGNAL GENERATOR |
L - - - |
L. — . — . _ e — i L L L L L. -
Option 040
r-—"~—-7 -r-""--""-"—-""—-—"""—"""""—""""*""”°">""7°">""7° T
' MANUAL TEST (GPRS Mode) '
| F—— == = = = = = = = = = = = = = — |
| w
| /] "
! —{ Peak TX Power/Power vs Time H Zoom ‘ | %
| | o
. —{ Phase Error/Frequency Error ‘ | ' Py
| | S
— T
|  :
| |
| |
. L e K
L - . L L L . _I
NOTE Refer to "MANUAL TEST (GPRS Mode)" on page 118 for Option 040.
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Test Parameters, Test Itemsand Allowable Ranges

Depending on the function modes, the Test Set has a number of input fieldsto be
specified or defined to configure atest flow, test sequence and test condition. The
allowable ranges for those input fields depending on the radio standards are
explained in the following parts of this guide. For a quick overview, refer to
Appendix B, “Input Fields and Allowable Ranges.”

Selecting an Input Field and Specifying a Value

All input fieldsto be specified are highlighted and the circular cursor isblinkingin
front of one of them.

To start, first select an input field and then specify avalue to that input field by the
following procedure:

Sep 1. Rotate the CURSOR CONTROL knob clockwise to move the cursor downward or
right, or rotate it counterclockwise to go upward or left, and place it at the input
field you want to change.

N/

Sep 2. Pressthe CURSOR CONTROL knob once. The input field blinks, while the
circular cursor stops blinking.

1 |

Sep 3. Rotate the CURSOR CONTROL knob clockwise or counterclockwise to see the
values defined for it.

Sep 4. Pressthe CURSOR CONTROL knob to enter the desired value in the input field.
The input field stops blinking and the circular cursor begins blinking again.
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Sep 2.

Sep 3.
Sep 4.

Sep 5.
Sep 6.

Sep 7.
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Soring Two Numeric Values

For numeric input fields such as channel numbers, input/output levels and power
controls, you can store two numeric values using the memory softkey menus with
the following procedure:

Channel Level Power
Control
x1l/x10/ x1/x10/
x100/x1000 x100/x1000
Memoryl Memoryl Memoryl
CH: PCL:
Memory?2 Memory?2 Memory?2
CH: PCL:
Store Val Store Val Store Val
to Memory to Memory to Memory
Cancel Cancel Cancel

memory_keyl

Move the cursor to one of the numeric input fields of channels, input/output levels,
or power controls.

Upon selecting the field by pressing the CURSOR CONTROL knab, the softkey
menu shown in the following figure is activated. The two memory softkeys show
the values previously stored in the memoriesif any.

Select anumeric valuein the input filed with the CURSOR CONTROL knob.

Press the Store Val to Memory softkey to reveal another softkey menu for
Memoryl and Memory?2.

Memoryl

Memory?2

Cancel
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Press either of the memory softkeys where you desire to store that value.

The memory softkey menu returns to the state in Step 2 showing the value newly
stored.

Press the CURSOR CONTROL knob to determine the value into the field and the
softkey menu returnsto that of Step 1.
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Sep 1.

Sep 2.

Sep 3.
Sep 4.

Recalling the Numeric Values

Move the cursor to one of the numeric input fields of channels, input/output levels,
or power controls.

Upon selecting the field by pressing the CURSOR CONTROL knob, the softkey
menu shown in the following figure is activated. The two memory softkeys show
the values previously stored in the memoriesif any.

Channel Level Power
Control
x1/x10/ x1/x10/
x100/x1000 x100/x1000
Memoryl Memoryl Memoryl
CH: 1 - 50.0dBm PCL: 8
Memory?2 Memory?2 Memory2
CH: 62 - 65.0dBm PCL: 12
Store Val Store Val Store Val
to Memory to Memory to Memory
Cancel Cancel Cancel

memory_key3

Press the Memory1 or Memory?2 softkey to enter the stored value to the field.
Thevaueis entered to the field and the softkey menu returns to that of Step 1.

Variable Increment Softkey

Upon placing the circular cursor at an input field, such as channel number or level,
that accepts a numeric value, one softkey with the variable incrementsis activated
as shown in the previous illustration.

Pressing this increment softkey changes the multiplier from 1 to 1000, and each
click of the knob varies the value by an increment specified by the increment
softkey. The following multipliers are available for selection:

» x1: Enables an increment of 1.

» x10: Enables an increment of 10.

» x100: Enables an increment of 100.

» x1000: Enables an increment of 1000.
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Initial Screen

After power on, theinitial screen can be used to select one of the function modes
as shown in Figure 3-6. Also, the firmware revision name currently installed and
the procedure selection field are shown.

To update the current firmware with the most recent one, refer to "How to Update
the Firmware" on page 165.

To recall one of the test procedures from your SRAM memory card, refer to
"Recdling a Test Setup File" on page 163.

To return to the initial screen from any function mode, press the Return softkey
(multiple times if necessary).

NOTE For Test Sets without Option 002, the SPECTRUM MONITOR and SIGNAL
GENERATOR softkeys are not available.

Figure 3-6 Initial Screen
Agilent E6392B AVTONATI TEST
GSM MS TEST SET NANUAL TST
e SPECTAUN ONTOR
brocedure: VERREIIN] SGHAL GEERATR

CONFIGURATION

Select a test mode.

Softkey Menu

0 AUTOMATIC TEST: Displaysthe AUTOMATIC TEST: Stand-by screen
and its softkey menu. Refer to "AUTOMATIC TEST" on page 63.

0 MANUAL TEST: Displaysthe MANUAL TEST: Stand-by screen and its
softkey menu. Refer to "MANUAL TEST (Synchronous Mode)" on page
80, "MANUAL TEST (Asynchronous Mode)" on page 102 if Option 002 is
installed, or "MANUAL TEST (GPRS Mode)" on page 118 if Option 040
isinstalled.

0 SPECTRUM MONITOR: Displaysthe SPECTRUM MONITOR screen
and its softkey menu if Option 002 isinstalled. Refer to "SPECTRUM
MONITOR" on page 136.

0 SIGNAL GENERATOR: Displaysthe SIGNAL GENERATOR screen and
its softkey menu if Option 002 isinstalled. Refer to "SIGNAL
GENERATOR" on page 143.
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0 CONFIGURATION: Displaysthe CONFIGURATION screen and its
softkey menu. Screens for setting up the test sequence, test condition, file
management, firmware update are available in this mode. Refer to
"CONFIGURATION" on page 145.
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AUTOMATIC TEST

NOTE

In thistest mode, Pass/Fail test results on all test itemsin the table are
automatically obtained by configuring the Test Setup: Test Sequence screen and
the Test Setup: Test Condition screen in the CONFIGURATION mode. Once a
measurement cycle has been completed, detailed test results can be displayed by
selecting one of the Pass/Fail cellsin the test item table.

Insert the test Subscriber Identity Module (SIM) in the mobile phone before
performing any test, because the Test Set will attempt to perform measurements
which are not generally permitted by usual SIMs.

The default state at power on is the previous setting stored in the internal memory
before power off.

When entering numeric values, the variable increment softkey menu is displayed.
Refer to “ Variable Increment Softkey” and " Storing Two Numeric Values' on page
59.

Sand-by Screen

Figure 3-7

When the AUTOMATIC TEST softkey is pressed after power on, either of the
AUTOMATIC TEST: Stand-by simplified screen (Figure 3-7) or the
AUTOMATIC TEST: Stand-by detailed screen (Figure 3-8) is displayed,
depending on the previous setting of the Screen Simp/Detai softkey.

Sand-by Simplified Screen

AUTOMATIC TEST :Stand—-by 2000/01/20 12:34
Procedure:

Start

Radio Standard:
BCCH: 20: 894.0MHZJINIR-TTV SR tofl 5. 0l

(oc. Upthe:

)
MS Call: ] TCH (Talk) : IR T NMOYIp4 Variable: TCH
TCH i B B B K EEE
(Talk: J|Result
(RF Test ]
Screen
MS Release I N N S Simp/Detai
(Bs call ]
I
BS Release )
IMSI: Power Class:
IMEI: GSM Version:
Dialed No.: oY Return

Turn off MS power, press [Start] to begin a test.

Chapter 3

63

w
Y]
O
=
[0
[
S
Py
@
—
@
=
(1)
>
(@}
D




Screen Reference
AUTOMATIC TEST

Figure 3-8 Sand-by Detailed Screen
AUTOMATIC TEST :Stand-—-by 2000/01/20 12:34
Procedure: Start
(Loc. update: ) Radio Standard: OFRYEIJ Multi Band:
| BCCH: 20: 894.0MHz|NeIE-T S SRNN u tofl 5. 0\
(s call: ) TCH(Talk): 30: 896.0MHZIREY SN
TCH 1 62|l 124l 512|
(Talk: )|Peak TX PWR
Burst Timing -——- -——-
(RF Test )| Power Ramp ——== ———-
Phase Error Screen
(Ms Release )|Freq. Error Simp/Detail
Sensitivity
(Bs call J|RX Quality
RX Level
(Bs Release ]|DC_Current
IMSI: Power Class:
IMEI: GSM Version:
Dialed No.: IgON|| Return
Turn off MS power, press [Start] to begin a test.

Zuto_stdby_select_detail

Softkey Menu
0 Start: Beginstesting the mobile with AUTOMATIC TEST.

0 Screen Simp/Detai: Toggles between Simp for simplified and Detai for
detailed to select one Stand-by screen.

0 Return: Displaystheinitial screen with function modes.
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Screen Fields

The test flow steps from LOC. Update to BS/M S Release are shown to display
which steps are included in atest along with the callers and releasers specified to
either MS or BS on the Test Setup: Test Sequence screen in the
CONFIGURATION mode. The test flow steps with “----" are skipped. Pass/Fail
results are also shown for the test flow steps executed.

Theinput fields of the following parameters need to be set for anew test:

Input Field Description

Procedure Displays alist of files that are on an SRAM memory card.

If an SRAM memory card containing setup filesis used, alist of
those file names is shown in this field for selection. If there are no
files on the card, thisfield remains blank.

Radio Standard | Selects either GSM900, E-GSM, DCS1800, or PCS1900.

Multi Band Selects another band in addition to one in Radio Standard for
testing dual band mobile phones. The allowable combinations of
radio standards are as follows:

Radio Standard: Multi Band:
GSM900 OFF, DCS1800
E-GSM OFF, DCS1800
DCS1800 OFF, GSM 900, E-GSM
PCS1900 OFF
BCCH?2 Specifies the broadcast control channel. The frequency
corresponding to the channel accompanies. The allowablerangeis
asfollows:

GSM900: 1to 124

E-GSM: 0 to 124, and 975 to 1023 g

DCS1800: 512 to 885 3

PCS1900: 512 to 810 3

P

DC Power Selects a supply mode. The choices are Auto, On, and Off as %
follows: o

>

(@]

D

0 Auto: Suppliesdc voltage to the mobile only during atest

cycle.
o0 On: Always supplies dc voltage to the mobile.

o Off:° Disablesto supply dc voltage to the mobile. If this
is selected, the Variable field is automatically set to TCH.

Accepts adc voltage value? ranging from 3.0to 11.0V in 0.1V
steps. Thisvalue is used among the AUTOMATIC TEST,
MANUAL TEST, SPECTRUM MONITOR, and SIGNAL
GENERATOR modes in common.
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Input Field Description
TCH (Talk)? Specifies the traffic channel depending on the parameter selection
in the Variable field. The frequency corresponding to the channel
accompanies.

If TCH isselected in the Variable field, this specifies one traffic
channel to make Talk testsin addition to six traffic channelsfor RF
tests.

If DC Power is selected in the Variable field, this specifies one
traffic channel to make both Talk tests and RF tests.

Variable Selects either TCH or DC Power as follows:

0 TCH: Enablesto make six measurements on six traffic
channels specified in the TCH input fields of the Test
Item table, with or without one fixed dc voltage.

o0 DC Power: Enables to make six measurements on one

traffic channel with six dc voltages specified in the DCP
input fields of the Test Item table.

TCH or DCP? According to the selection of Variable, either of the following
(up to 6) parameters need to be specified for anew test:

0 TCH: Acceptsup to six traffic channels with regard to
Multi Band. The allowablerangeis as follows:

GSM900: 1to 124
E-GSM: 0 to 124, and 975 to 1023
DCS1800: 512 to 885

PCS1900: 512 to 810
o DCP: Accepts up to six dc voltages ranging from 3.0 to
11.0Vin0.1V steps.

a. The variable increment softkey is activated. Refer to "Variable Incre-
ment Softkey" on page 60.

b. When DC Power is set to Off, DC Current cannot be measured and
“----" isshown in the DC Current cellsin the table of the AUTO-
MATIC TEST: Stand-by detailed screen.

If the Screen Simp/Detai softkey is selected, the test itemsin the table below are
shown. Pass/Fail test results against the limits set on the Test Setup: Test Condition
screen in the CONFIGURATION mode are also shown.
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Test Item Description

Peak TX Power Measures and analyzes three peak transmission power levels at
High, Mid, and Low.

Burst Timing Measures and analyzes the power burst timing.

Power Ramp Measures and analyzes the amplitude envel ope in the timesl ots
of the RF burst signal.

Phase Error Measures and analyzes the rms and peak phase errors over the
active part of the timeslots between 0 to 147 bits.

Frequency Error Measures and analyzes the frequency error over the active part
of the timeslots.

Sensitivity Measures and analyzes the receiver sensitivity in the BER and
FER formats using the loopback function.

RX Quality Measures and analyzes the received signal quality.

RX Leve Measures and analyzes the received signal level.

DC Current Measures and analyzes the dc currents consumed at the Camp

On and Talk steps of the test flow.

If some items are denoted to be skipped on the Test Setup: Test Sequence screen,
or if the DC Power field is set to Off, “----" is shown in those table cells and the
corresponding stepsin the test flow.

The RF ON annunciator at the lower-right corner of the screen is displayed only
when the RF signal from the Test Set is present at the RF IN/OUT connector.

Operation and instruction messages are displayed at the bottom screen. You can
create up to 7 instruction messages corresponding to each test flow step using
Instruction: # and the Choices. scrolling window on the Test Setup: Test Sequence
screen in the CONFIGURATION mode. Refer to "Test Setup: Test Condition
Screen” on page 148 and "Test Setup: Test Sequence Screen™ on page 153.
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Thefollowing display fields remain blank on the lower screen at this state:

Display Field Description

IMSI: Displays the International Mobile Subscriber Identity from the
mobile.

IMEI: Displaysthe International Mobile Station Equipment | dentity from
the mobile.

Dialed No.: Displays the number dialed from the mobile.

Power Class: Displays one of the defined factors. See "Power Classes’ on page
184.

GSM Version: Displays either Phase 1 or Phase 2 defined by the mobile.
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Talk Measuring Screen

Figure 3-9

Figure 3-10

While the measurement is being done after pressing the Start softkey, either the
AUTOMATIC TEST: Measuring simple (Figure 3-9) or detailed screen (Figure
3-10) is displayed, depending on the previous setting of the Screen Simp/Detai
softkey. The following examplesillustrate the screens testing up to the Talk step of
the test flow.

Talk M easuring Simplified Screen

AUTOMATIC TEST :Measuring 2000/01/20 12:34
Procedure: Pass
(Loc. Update:----) Radio Standard: Y Multi Band:
[ BCCH: PRRECELN0Yi:8? DC Power: autoll 5.0)4%
(Ms call: Pass ) TCH(Talk): 30: 896 .0MHZINEYSEIINN TCH
TCH 1l s2ll 1240 51210 6ol 8ssIRbcEN!
(Talk: J|Result
(RF Test )
Screen
MS Release I I Simp/Detail
(Bs call I )
(Bs Release
IMSI: 001012345678901 Power Class: 4
IMEI: 123456789012345 GSM Version: Phase 1
Dialed No.: 12345678901234567890 [aleN] | Abort
Talk to the mobile and press [Pass] or [Fail] with the result.
aaaaaaaaa g2 _simpl
Talk M easuring Detailed Screen
AUTOMATIC TEST :Measuring 2000/01/20 12:34
Procedure: Pass
(oc. Update:----) Radio Standard: FRYCILN Multi Band: [eRREI)
[ BCCH: PRRCEINoYi:t! DC Power: Autoll 5.0)4
(Ms call: Pass ) TCH(Talk): BT M0Yi:t! Variable:
[ TCH 1 A Y] BY Fail
(ralk: )|[Peak TX PWR
Burst Timing -——- -——-
(RF Test )| Power Ramp ——-- -
Phase Error Screen
(MS Release )|Freq. Error Simp/Detai
[ Sensitivity
(Bs call )|RX Quality
RX Level
(Bs Release ]|DC_Current Pass| Pass| Pass| Pass| Pass| Pass
IMSI: 001012345678901 Power Class: 4
IMEI: 123456789012345 GSM Version: Phase 1
Dialed No.: 12345678901234567890 Bl | abort
Talk to the mobile and press [Pass] or [Fail] with the result.

Softkey Menu

0 Pass: Pressthis softkey if your voice is echoed back from the mobile with
good quality. This softkey is activated at the time of the Talk step and erased
if pressed.

o Fail: Pressthis softkey if your voice is echoed back from the mobile with
poor quality. This softkey is activated at the time of the Talk step and erased
if pressed.

0 Screen Simp/Detai: Toggles between Simp for simplified and Detai for
detailed to select one of the AUTOMATIC TEST: Measuring screens.

0 Abort: Stops the measurement and returns to the Stand-by screen.
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Screen Fields

After the Start softkey is pressed in the Stand-by screen, the measurement is
initiated and the Measuring screen is displayed.

While making a measurement, the operator must respond to operation or
instruction messages by pressing the appropriate softkeys of the Test Set, or by
pressing the mobile's keys. Also the circular cursor isnot shown because you
cannot modify any of the parameter values or test conditions during testing.

One of the test flow steps blinks to show which step is currently being tested.
While the RF Test step is blinking, each of the test items blinks sequentially to
obtain atest result.

The DC Current consumed at the camp on stage is measured at the LOC. The
Update step and its result is displayed in the DC Current cells of the tablein the
Measuring Detailed screen, when DC Power is set to Auto or On and dc power is
supplied from the Test Set to the mobile using the appropriate dc power cable.

The following display fields show the data from the mobile on the lower screen at
this state:

Display Field Description

IMSI: Displays the International Mobile Subscriber Identity from the
mobile.

IMEI: Displaysthe International Mobile Station Equipment Identity from
the mobile.

Dialed No.: Displays the number dialed from the mobile.

Power Class: Displays one of the defined factors. See "Power Classes' on page
184.

GSM Version: Displays either Phase 1 or Phase 2 defined by the mobile.
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Aborted Screen

If the measurement is aborted by pressing the Abort softkey, either the
AUTOMATIC TEST: Aborted simplified screen (Figure 3-11) or detailed screen
(Figure 3-12) is displayed, depending on the previous setting of the Screen
Simp/Detai softkey.

Figure3-11 Aborted Simplified Screen
AUTOMATIC TEST :Aborted 2000/01/20 12:34
Procedure: Start
(Loc. Update:----) Radio Standard: OEEYCILN Multi Band:
BCCH: 20: 894 .0MHZJ IR N TRENN 1 tofl 5.0\
(Ms call: Pass ) TCH(Talk): 30: 896 .0MHzZINEFSEIINH TCH
TCH 1/l 62|l 124/ 512] s°s|l ss5|
(Talk: Pass J|Result
Screen
MS Release Simp/Detai
(Bs call )
I More
((BS Release ) (1 of 2)
IMSI: 001012345678901 Power Class: 4
IMEI: 123456789012345 GSM Version: Phase 1
Dialed No.: 12345678901234567890 Return
Turn off MS power, press [Start] to begin a test.

auto_abrtd simple

Figure 3-12 Aborted Detailed Screen
AUTOMATIC TEST :Aborted 2000/01/20 12:34
Procedure: Start
(zoc. Update:----] Radio Standard: OESYENJ] Multi Band:
[ BCCH: 20: 894 .0MHzjE eI EYIE Autoll5 . 0\
(Ms call: Pass ) TCH(Talk): 30: 896 .0MHZIENE SRV IN
[ TCH 1 A Y] BY
(Talk: Pass J|Peak TX PWR | Pass| Pass
Burst Timing| Pass| Pass| ---- -——-
RF Test Power Ramp Pass| ikl ---- -—=-
Phase Error Pass Screen
(MS Release )|Freq. Error | Pass Simp/Detai
Sensitivity Pass
(Bs call )|RX Quality Pass
RX Level Pass More
[BS Release ]DC Current Pass| Pass| Pass| Pass| Pass| Pass (1 of 2)
IMSI: 001012345678901 Power Class: 4
IMEI: 123456789012345 GSM Version: Phase 1
Dialed No.: 12345678901234567890 Return
Turn off MS power, press [Start] to begin a test.

Zuto_abrtd_detail

Softkey Menu 1
o Start: Beginsanew test.

0 Screen Simp/Detai: Toggles between Simp for simplified and Detai for
detailed to select one of the AUTOMATIC TEST: Aborted screens.
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0 More (1 of 2): Displays softkey menu 2.

0 Return: Displaystheinitia screen with function modes.
Softkey Menu 2
o Print: Allows you to print a hardcopy of a graphic image from the screen.

o Print All: Allows you to print a hardcopy set of the whole test parameters
and the Pass/Fail test results with measured actual data.

o0 More (2 of 2): Returns to softkey menu 1.
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0 Return: Displaystheinitial screen with function modes.

Explanation

Detailed test results up to the aborted operation can be obtained for further
analysis. Place the circular cursor at one of the Pass/Fail cells and press the
CURSOR CONTROL knob once to get detailed test results.

The Test Set isreset to the state of the AUTOMATIC TEST: Stand-by screen. The
MS Call state is not ensured, therefore the M'S power-on process needs to be
repeated for a new test.

Other information related to the mobile are also displayed in either simplified or
detailed screen. Refer to "Screen Fields' on page 70.
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Pass/Fail Screen

When atest is completed, either of the Pass/Fail simplified screen (Figure 3-13) or
detailed screen (Figure 3-14) is displayed depending on the previous setting of the
Screen Simp/Detai softkey. “Pass’ is normally displayed in the table cells,

Figure 3-13

Figure 3-14

however, any data indicating afailureis highlighted.

Pass/Fail Simplified Screen

Screen Reference
AUTOMATIC TEST

AUTOMATIC TE ST :Passed 2000/01/20 12:34
Procedure: Start
(Loc. Update:----] Radio Standard: OERYEND i
BCCH: PLRER- 1T IOYI:84 DC Power: L 5.0\
(Ms call: Pass ) TCH(Talk): 30: 896 .0MHzZINEFSEIINH TCH
TCH 1/l 62|l 124/ 512] s°s|/l ss5|
(Talk: Pass J|Result
(RF Test Pass )
Screen
MS Release Pass Simp/Detai
(Bs call Pass
More
(BS Release Pass ) (1 of 2)
IMSI: 001012345678901 Power Class: 4
IMEI: 123456789012345 GSM Version: Phase 1
Dialed No.: 12345678901234567890 Return
Turn off MS power, press [Start] to begin a test.
Auto_passed _simple
Pass/Fail Detailed Screen
AUTOMATIC TEST : Passed 2000/01/20 12:34

Procedure:

(oc. Update:----) Radio Standard: ERYCILN Multi Band: (el
[ BCCH: PORECEL WYié! DC Power: Au
(Ms call: Pass ) TCH(Talk): BT MOYi:t! Variable:
[ TCH 1 A Y] BY

Start

(Talk: Pass )|Peak TX PWR | @Pass| Pass| Pass| Pass| Pass| Pass
Burst Timing| Pass| Pass| ----| Pass| ----| Pass
(RF Test Pass )|Power Ramp Pass| Pass| ----| Pass| ----| Pass

Phase Error Pass| Pass| Pass| Pass| Pas
MS Release Pass )J|Freq. Error Pass| Pass| Pass| Pass| Pas

s| Pass| |[Screen
s| Pass| |Simp/Detai

Press [CURSOR CONTROL] to get a detailed result screen.

Sensitivity Pass| Pass| Pass| Pass| Pass| Pass
(Bs call Pass J|RX Quality Pass| Pass| Pass| Pass| Pass| Pass

RX Level Pass| Pass| Pass| Pass| Pass| Pass| [More
[BS Release Pass] DC Current Pass| Pass| Pass| Pass| Pass| Pass (1 of 2)
IMSI: 001012345678901 Power Class: 4
IMEI: 123456789012345 GSM Version: Phase 1
Dialed No.: 12345678901234567890 Return

Softkey Menu 1
o Start: Beginsanew test.

0 Screen Simp/Detai: Toggles between Simp for simplified and Detai for

detailed to select one of the AUTOMATIC TEST: Pasy/
0 More (1 of 2): Displays softkey menu 2.
0 Return: Displaystheinitial screen with function modes.

Softkey Menu 2

Zuto_passed_detail

Fail screens.
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o Print: Allows you to print a hardcopy of a graphic image from the screen.

o Print All: Allows you to print a hardcopy set of the whole test’s parameters

and the Pass/Fail test results with measured actual data.
o0 More (2 of 2): Returns to softkey menu 1.
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Sep 1.

Sep 2.
Sep 3.
Sep 4.
Sep 5.

0 Return: Displaystheinitial screen with function modes.

Explanation

In the Pass/Fail detailed screen, the test item cells are filled with the conclusion of
either Pass or Falil. If someitems are denoted to be skipped in the Test Sequence
screen or the DC Power field is set to Off, “----" is shown in those cells and the
corresponding steps in the test flow.

Procedureto Obtain Each Pass/Fail Detailed Screen
Use the following procedure to obtain each Pass/Fail detailed screen:

Place the circular cursor at one of the Pass/Fail result cells of the Test Item table by
rotating the CURSOR CONTROL knob.

Choose that test result cell by pressing the CURSOR CONTROL knob one time.
Either adatalist or agraph with adatalist is displayed according to each test item.
Repeat Step 1 to Step 3 to observe other Pass/Fail test resultsin the Test Item table.

Press the Start softkey to execute a new test, or press the Return softkey to go to
theinitial screen.

74
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Pass/Fail Screen Examples

The following illustrations show some of the typical detailed screens with
Pass/Fail test results.

Pass/Fail: Peak TX Power

This function measures and analyzes three peak transmission power levels against
the limits set on the Test Condition screen in the CONFIGURATION mode. The
actual measured data are shown with vertically enlarged numerals. Any data
indicating afailureis highlighted.

Figure 3-15 Failed: Peak TX Power Screen

AUTOMATIC TEST :Failed 2000/01/20 12:34
Peak TX Power Print

Channel: 27: 895.4MHz
DC Power: Auto 5.0V

High Low

Mid
d.Bm +17 f Od.Bm d.Bm

HI Limit: +29.8dBm +19.8dBm + 9.8dBm
LO Limit: +25.8dBm +15.8dBm + 5.8dBm

Return

auto_failed peak_pwr

Softkey Menu
o Print: Allows you to print a hardcopy of a graphic image from the screen.

0 Return: Displays the Pasg/Fail screen.

w
Y]
(@]
=
(1]
1)
S
Py
1]
—
[1)
=
(1)
>
(@}
D

Chapter 3 75



Screen Reference
AUTOMATIC TEST

Pass/Fail: Burst Timing/Power Ramp

This function measures and analyzes the power burst timing and the amplitude
envelope in the timeslots of the RF burst signal, however, the Power Ramp result
text is shown when the marker is placed at any point of its measured trace. If the
actual data exceedsthe limitsin the graph, one (or two for two fails) white triangle
marker indicates the failed position at the top of the graph frame. Any data
indicating afailureis highlighted.

Figure 3-16 Passed: Burst Timing/Power Ramp Screen
AUTOMATIC TEST :Passed 2001/09/23 12:34
Burst Timing/Power Ramp Print
Burst Power
Channel: 27: 895.4MHz Timing Ramp
DC Power: Auto 5.0V
+0.58its =39.5am
HI Limit: +1.0Bits --6.0dB
LO Limit: -1.0Bits ----- dB
+ 4.0 Marker
Coars/Fine
- 6.0
Zoom
Off/On
-30.0 Return
0 (- 2.75Bits) 147Bits
auto result burst timing
Figure 3-17 Passed: Burst Timing/Power Ramp Zoomed Screen
AUTOMATIC TEST :Passed 2001/09/23 12:34
Burst Timing/Power Ramp Print
Burst Power
Channel: 27: 895.4MHz Timing Ramp
DC Power: Auto 5.0V
$0.58its -39.5am
HI Limit: +1.0Bits - 6.0dB
LO Limit: -1.0Bits ----- dB
dB
+ 4.0 Marker
Coars/Fine
- 6.0
Zoom
Off/0On
-30.0[ : : : | : Return
-8 -6 -4 0 (- 2.75Bits) 148
aut ult zoom burst
Softkey Menu

o Print: Allows you to print a hardcopy of a graphic image from the screen.

0 Marker Coarg/Fine: Toggles the marker control between Coars for coarse
and Fine to move the marker with 10 dots (coarse) or 1 dot (fine) resolution.
The marker readouts for the amplitude and timeslot (in bits) are available at
any point of the measured trace.

0 Zoom Off/On: Toggles the zooming function between Off and On. If Onis
selected, the rising and trailing edges of Power Ramp are expanded to
observe the details as shown in Figure 3-17.

0 Return: Displays the Pass/Fail screen.
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Pass/Fail: Phase Error/Frequency Error

This function measures and analyzes the rms and peak phase errors and frequency
error over the active part of the timeslots between 0 to 147 hits. The test datafor
RMS, Peak and Marker Phase errors, and Frequency error are displayed, and the
graphic display with phase versus timeslots (in bits) is shown. If the actual data
exceeds the limits in the graph, one (or two for two fails) white triangle marker
indicates the failed position at the top of the graph frame. Any dataindicating a
failureis highlighted.

Figure 3-18 Passed: Phase Error/Frequency Error Screen
AUTOMATIC TEST :Passed 2001/09/23 12:34
Phase Error/Frequency Error Print
Phase Frequency
Channel: 27: 895.4MHz RMS Peak Marker
DC Power: Auto 5.0V
1.5deg 3.8deg + 3.5deg = 100Hz
HI Limit: b5.0deg 10.0deg 10.0deg + 200Hz
LO Limit: ----deg ----deg ----deg - 200Hz
deg]
a0 Marker
Coars/Fine
L e
Y i A
0 B Y A N W W A AV N
_10 .........................................................................................................
Ea”1 © IR lehleiletletetetlettetteteeteltettelteleeleiteltetestselsetelteitelstebsetetietselsstsitsetelteiseislsebsiletsistseissieiisiseisisiiststeilststteleieiieis Return
0 (123.25Bits) 147Bits
auto_result_phase
Softkey Menu

o Print: Allows you to print a hardcopy of a graphic image from the screen.

0 Marker Coars/Fine: Toggles the marker control between Coars for coarse
and Fine to move the marker with 10 dots (coarse) or 1 dot (fine) resolution.
The marker readouts for the phase error magnitude and timeslot (in bits) are
available at any point of the measured trace.

0 Return: Displays the Pasg/Fail screen.
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Pasg/Fail: Sensitivity/RX Quality/RX Level

This function measures and analyzes the receiver sensitivity in the BER (bit error
rate) and FER (frame erasure rate) formats, and the received signal quality and
level using the loopback function. The test datafor BER, FER, RX Quality, and
RX Level are shown asfollows. Any dataindicating afailureis highlighted.

Figure 3-19 Passed: Sensitivity/RX Quality/RX Level Screen
AUTOMATIC TE ST t: Passed 2000/01/20 12:34
Sensitivity/RX Quality/RX Level Print
Channel: 27: 895.4MHz
DC Power: Auto 5.0V
BER FER RX Quality RX Level
1.30¢  0.06s 0:Under 0.2¢ 31: -80 to ~-79%mm
HI Limit: 2.44% 0.10% 1:0.2 to 0.4% 32: -79 to -78dBm
LO Limit: ----- g —-——- % O0:Under 0.2% 30: -81 to -80dBm
Return
auto_result_sensi
Softkey Menu
o Print: Allows you to print a hardcopy of a graphic image from the screen.
0 Return: Returnsto the Pass/Fail screen.
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Pass/Fail: DC Current

This function measures and analyzes the dc currents consumed at the Camp On
and Talk steps. The test data are shown as follows. Any dataindicating afailureis
highlighted.

Figure 3-20 Passed: DC Current Screen

AUTOMATIC TEST : Passed 2000/01/20 12:34
DC Current Print

Channel: 27: 895.4MHz
DC Power: Auto 5.0V

Camp On Talk

100ma  513ma
HI Limit: 200mA 700mA
LO Limit: 50mA 300mA
Return
aut sult curren t
Softkey Menu

o Print: Allows you to print a hardcopy of a graphic image from the screen.

0 Return: Displays the Pasg/Fail screen.
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MANUAL TEST (Synchronous M ode)

Inthe MANUAL TEST mode, each test item or agroup of test items can be
measured and analyzed with test limits defined in the Test Setup: Test Condition
screen of the CONFIGURATION mode.

In the synchronous mode, tests are made while the Test Set and the mobile phone
are networked to communicate with each other. This mode is used to test mobile
phones during the Talk/RF Test step of atest flow, in areal-time manner.

M easurement M ode Selection

Test SIM

NOTE

NOTE

Depending on the installation of the currently available options, the measurement
modesin MANUAL TEST are different as shown in the following table;

Option(s) Selectable M easurement M odes
None (standard) Not selectable but SYNC (default setting)
002 SYNC/ASYNC
040 SYNC/GPRS
002 and 040 SYNC/ASYNC/GPRS

Insert the test Subscriber Identity Module (SIM) in the mobile phone before
performing any test, because the Test Set will attempt to perform measurements
which are not generally permitted by normal SIMs.

The default state is the last setting stored in the internal memory before power off.

When entering numeric values, the variable increment softkey menu is displayed.
Refer to “ Variable Increment Softkey” and " Storing Two Numeric Values' on page
59.
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Sand-by Screen
When the MANUAL TEST mode is selected, the following Stand-by screen is
displayed:
Figure 3-21 Synchronous M ode Stand-by Screen
MANUATL TEST: Stand—-by 2001/09/23 12:34————|
Procedure: Mode Sync/|
Async/GPRS|

MS Call Radio Standard: oplefyRfids Multi Band: [efSUi]ole]
512:1710 . 2MH z 4T eI \ ki Fl S
534:1714.6MHZ

BS Call J BCCH:
TCH: DC Power: o
Talk Signal: Burst BS Level: o BS Call
__RF Te\st Timing ADV: KBits

Test Item
[ MS Release Peak TX Power,Burst Timing,Power Ramp
| BS Release J Phase Error,Frequency Error MS Call

Sensitivity,RX Quality,RX Level
DC Current

Spectrum Monitor

IMSI: RX Quality: ------------- %

IMEI: RX Level: = --------------- dBm

Dialed No.: DC Current: ----mA

Power Class: ACT Tim ADV: ---Bits

GSM Version: Return

Press [BS Call] or [MS Call].

Test_unl_sync_stndby ta

Softkey Menu

0 Mode Sync/Async/GPRS: Select either Sync for synchronous, Async for
asynchronous, or GPRS for general packet radio service mode. This softkey
isavailable only for Test Sets equipped with Option 002 and Option 040.

0 BSCal: Executesthe Call Setup process from the Test Set. The operation
message, “Processing...”, is shown and the mobileiscalled.

o0 MS Call: Showsthe operation message, “ Executing a call setup from the
mobile.”, is shown for a user to take action.

0 Return: Displaystheinitia screen with function modes.
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Screen Fields

Theinput fields of the following parameters need to be set for a new test:

Input Field Description

Procedure Displaysalist of filesthat are on an SRAM memory card.

If an SRAM memory card containing setup filesis used, alist of
those file namesis shown in thisfield for selection. If there are no
files on the card, this field remains blank.

Radio Standard | Selects either GSM900, E-GSM, DCS1800, or PCS1900.

Multi Band Selects another band in addition to one in Radio Standard for
testing dual band mobile phones. The allowable combinations of
radio standards are as follows:

Radio Standard: Multi Band:

GSM900 OFF, DCS1800
E-GSM OFF, DCS1800
DCS1800 OFF, GSM 900, E-GSM
PCS1900 OFF

BCCH? Specifies the broadcast control channel. The frequency
corresponding to the channel accompanies. The allowable rangeis
asfollows:

GSM900: 1to 124

E-GSM: 0to 124, and 975 to 1023
DCS1800: 512 to 885

PCS1900: 512 to 810

PWR CNTL Specifies one of the factors defined for Power Control Levels
according to the Radio Standard. The allowabl e factor ranges are
asfollows:

GSM900 and E-GSM: 2 (+39 dBm) to 19 (+5 dBm)
DCS1800: 29 (+36 dBm) to 31 (+32 dBm), and 0 (+30
dBm) to 15 (+0 dBm)

PCS1900: 30 (+33 dBm) to 31 (+32 dBm), and 0 (+30
dBm) to 15 (+0 dBm)

TCH2 Accepts one traffic channel. The frequency corresponding to the
channel accompanies. The alowable rangeis as follows:

GSM900: 1to 124

E-GSM: 0to 124, and 975 to 1023
DCS1800: 512 to 885

PCS1900: 512 to 810
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Input Field

Description

DC Power

Selects a supply mode. The choices are On and Off as follows:

o On: Always supplies dc voltage to the mobile.
o Off:? Disablesto supply dc voltage to the mobile.

Accepts adc voltage value? ranging from 3.0to 11.0V in 0.1 V
steps. Thisvalueis used among the AUTOMATIC TEST,
MANUAL TEST, SPECTRUM MONITOR, and SIGNAL
GENERATOR modes in common.

Signal

For synchronous mode tests, only Burst is valid and cannot be
changed.

BSLeve

Specifies the RF output level? of the Test Set, ranging from —110.0
to —50.0 dBm. The default valueis set on the Test Condition screen
in the CONFIGURATION mode.

Timing ADV

Accepts a value for the timing advance? ranging from 0 to 63 bits.

a. Thevariable increment softkey is activated. Refer to "Variable Incre-
ment Softkey" on page 60.
b. When DC Power is set to Off, DC Current cannot be measured.

Chapter 3
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Thefollowing test items are shown in groups in the table. The detailed test screens
for the groups are displayed when selected by the CURSOR CONTROL knob.

Test Item Description

Peak TX Power, The Measuring: Peak TX Power/Burst Timing/Power Ramp

Burst Timing, screen is shown with aresult text and graphic display.

Power Ramp

Phase Error, The Measuring: Phase Error/Frequency Error screen is shown

Frequency Error with aresult text and graphic display.

Sensitivity, The Meag:]ri ng: S(Iansitivity/ITX Quality/RX Level screenis

RX Quality, shown with aresult text display.

RX Level

DC Current The Measuring: DC Current screens for Camp On and Talk are
shown with result text displays.

Spectrum Monitor | The Measuring: Spectrum Monitor screen is shown with aresult
text and graphic display.
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Thefollowing display fields remain blank on the lower screen at this state:

Display Field

Description

IMSI:

Displays the International Mobile Subscriber Identity from the
mobile.

IMEI:

Displaysthe International Maobile Station Equipment Identity from
the mobile.

Dialed No.:

Displays the number dialed from the mobile.

Power Class:

Displays one of the defined factors. See "Power Classes' on page
184.

GSM Version:

Displays either Phase 1 or Phase 2 defined by the mobile.

RX Quality:

Displays the measurement result for the receiver characteristics.

RX Levd:

Displays the measurement result for the receiver characteristics.

DC Current:

Displays the dc current consumed by the mobile at the connection
state.

ACT TimADV:

Displays the number of bits for the actual timing advance data.

The RF ON annunciator at the screen lower right corner is displayed only when the
RF signal from the Test Set is present at the RF IN/OUT connector.

Theinstruction message “Press[BS Call] or [MS Cdll].” is shown. By pressing the
BS Cal or MS Call softkey, the first Measuring screen is shown, and you can then

execute a test.

Chapter 3
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MS Call or BS Call Measuring Screen

When the BS Call or MS Call softkey is pressed, the following Measuring screen
is displayed before proceeding to the Talk/RF Test step:

Figure 3-22 M S Call Measuring Screen
MANUAL TEST:Measuring 2001/09/23 12:34
Procedure:
Radio Standard: DCS1800 Multi Band: GSM900
BS Call BCCH: 512:1710.2MHz PWR CNTL: 8:+14dBm
TCH: 534:1714.6MHz DC Power: on [HEEGOV
Signal: Burst BS Level: - 55.0dBm
RF Test Timing ADV: OBits
Test Item
MS Release Peak TX Power,Burst Timing,Power Ramp |
BS Release Phase Error, Frequency Error
Sensitivity,RX Quality , RX Level
(]
Spectrum Monitor
IMSI: 001012345678901 RX Quality: ------------- %
IMETI: 123456789012345 RX Level: = -—------=-—-—------ dBm
Dialed No.: 12345678901234567890 DC Current: 123mA
Power Class: 4 ACT Tim ADV: ---Bits
GSM Version: Phase 1 Abort
Executing a call setup from the mobile.
test_sync meas mscall ta
Figure 3-23 BS Call Measuring Screen
MANUAT TEST: Measuring 2001/09/23 12:34
Procedure:
Radio Standard: DCS1800 Multi Band: GSM900
BS Call BCCH: 512:1710.2MHz PWR CNTL: 8:+14dBm
TCH: 534:1714.6MHz DC Power: on 3.0V
Signal: Burst BS Level: - 55.0dBm
Timing ADV: OBits
Test Item

Peak TX Power,Burst Timing,Power Ramp
Phase Error, Frequency Error
Sensitivity,RX Quality,RX Level

DC Current

Spectrum Monitor

MS Release
BS Release

IMSI: 001012345678901 RX Quality: ------------- %

IMEI: 123456789012345 RX Level: = =—---=---=--------- dBm

Dialed No.: 12345678901234567890 DC Current: 160mA

Power Class: 4 ACT Tim ADV: ---Bits

GSM Version: Phase 1 igenN| | Abort
Processing...

teStisyntimeasibscallita

Softkey Menu

0 Abort: Stops the measurement and returns to the MANUAL TEST:
Stand-by screen.

Explanation

If the MS Call softkey is pressed, the MS Call step in the test flow starts blinking
and the operation message “ Executing a call setup from the mobile.” is shown.
When aproper call setup is made, the Talk/RF Test step starts blinking as shownin
"Tak/RF Test Measuring Screen" on page 88.

If the BS Call softkey is pressed, the BS Call step starts blinking, and the mobile
needs to respond to the Test Set, for example by pressing the senp key. The
operation message “Processing....” is shown and then the test sequence goesto the
Talk/RF Test step making it start blinking as shown in "Talk/RF Test Measuring

86 Chapter 3



Screen Reference
MANUAL TEST (Synchronous Mode)

Screen” on page 88. If the response from the mobile takes too much time, the
message changes to “ Time out error. Press [Abort].” Then, the measurement is
cancelled and the screen returns to the Stand-by screen.

In both cases, you cannot change the DC Power supply mode field, however, the
DC Power voltage field of the MS Call measuring screen can be changed for
making DC Current tests at Camp On. The dc current measurement result for a call
setup is shown under the test item table along with other mobile related
information but the dialed number is shown only in the case of MS Call.

Chapter 3
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Talk/RF Test M easuring Screen

Figure 3-24

NOTE

NOTE

Sep 1.

While the Tak/RF Test step is blinking as shown in Figure 3-24, you can make
measurements on each test item before releasing the mobile. If you select atest
item column with the CURSOR CONTROL knob, the corresponding measuring
screen is displayed making real-time measurements.

Talk/RF Test Measuring Screen

MANUAL TEST: Measuring 2001/09/23 12:34
Procedure: TEST900M
Multi Band: GSM900
PWR CNTL: 8:+14dB
3.0
- 55, Ofsiziul

BS Release

MS Call
BS Call

Radio Standard:
BCCH:

TCH:
Signal:
Timing ADV:

DCS1800
512:1710.2MHz

EET PR WER oV:¥4 DC Power: on

Burst

KEsits

Talk
RF Test

MS Release
BS Release

IMST:
IMETI:
Dialed No.: 12345678901234567890
Power Class: 4

GSM Version: Phase 1

Select an item column with [CURSOR CONTROL] to execute its test.

mnl Sync measrng mode3 ta

BS Level: MS Release

001012345678901
123456789012345

RX Quality:
RX Level:

DC Current:
ACT Tim ADV:

1:0.2 to 0.4%
1:-110 to -109dBm
330mA
OBits

Abort

Softkey Menu

0 BSReease: Executes Call End from the Test Set showing the operation
message “Processing...”.

0 MS Release: Shows the operation message “ Executing a call end from the
mobile.” for a user to take action.

For Call End from the mobile, both of pressing the M 'S Rel ease softkey and
executing the call end from the mobile are required.

0 Abort: Returnsto the MANUAL TEST: Stand-by screen, and then to the
initial screen with function modes.

After pressing the Abort softkey, execute call end from the mobile; otherwise the
call processing may be failed at the next measurement.

Explanation

While the Tak/RF Test step is blinking, one of the test items can be selected by
rotating and pressing the CURSOR CONTROL knaob, and its measurements are
made in areal-time manner showing the changes in characteristics of the mobile
under test.

In this state, DC Current under the test item table shows the dc current consumed
a the Talk/RF Test step. RX Quality and RX Level are aso shown in this place.

Procedureto obtain the Measuring screens

Place the blinking cursor at one of the test items by rotating the CURSOR
CONTROL knaob.
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Sep 2. Choosethat test item by pressing the CURSOR CONTROL knab.
Sep 3. Either result text or text with a graph is shown according to the Test Item chosen.
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M easuring Screen Examples

Measuring: Peak TX Power/Burst Timing/Power Ramp

The actual measurement data are shown in enlarged numeral s but the Power Ramp
result text is shown when the marker is placed at any point of its measured trace. If
the actual data exceeds the limitsin the graph, one (or two for two fails) white
triangle marker indicates the failed position at the top of the graph frame. Any data
indicating afailure is highlighted.

While making continuous measurements, the Trigger Sing/Cont softkey isblinking
as shown in Figure 3-25. If Abort softkey is pressed, another softkey menu is
shown to activate the trigger mode, zooming and marker functions as shown in
Figure 3-26.

Figure 3-25 Measuring: Peak TX Power/Burst Timing/Power Ramp Screen
MANUAL TEST:Measuring 2001/09/23 12:34
Peak TX Power/Burst Timing/Power Ramp
Channel: 534:1714.6MHZ| Peak Burst Power
PWR CNTL: 8:+14dB TX Power Timing Ramp
Averaging: [eof&{
ower: n +13.5 +0.5 its ===°=7 rigger
g(sl ievel: 2 dBm HI Limit: +17.0ﬁ +1.0gits ————— gg
Timing ADV: Bits LO Limit: +11.0dBm -1.0Bits ----- dB
dB
+ 4.0
[ \
- 6.0 \
-30.0 \ Abort
0 (--——-———-- Bits) 147Bits
Actual Timing Advance: OBits ST R EeEereg borer re
Softkey Menu
o0 Trigger Sing/Cont: Toggles the trigger mode between Sing for single and
Cont for continuous modesif the Abort softkey is pressed. In the continuous
mode, this softkey is highlighted blinking until the Abort softkey is pressed.
In the single made, this softkey is highlighted for one measurement cycle
and the marker function is available with the Knob MK R/Cursor softkey.
0 Abort: Stops continuous measurements and shows another softkey menu as
follows.
90

Chapter 3



Screen Reference
MANUAL TEST (Synchronous Mode)

Figure 3-26 Aborted: Peak TX Power/Burst Timing/Power Ramp Screen
MANUAIL TEST:Measuring 2001/09/23 12:34
Peak TX Power/Burst Timing/Power Ramp Start
Channel: ] 534:1714.6HZ Peak Burst Power
PWR CNTL: 8:+14dBm TX Power Timing Ramp
Averaging: [ek#q
DC Power: on +13.5dBm +0.SBits '39.5dB Trigger
BS Level: [dBm HI Limit: +17.0dBm +1.0Bits - 6.0dB|Sing/Cont
Timing ADV: Bits LO Limit: +11.0dBm -1.0Bits ----- dB
dB
+ 4.0 Zoom
Off/On
- 6.0
More
(1 of 3)
-30.0 Return
0 (---—---- Bits) 147Bits
Actual Timing Advance: OBits
Mnl_measrng _PUrstZ_ta
Figure 3-27 Aborted: Peak TX Power/Burst Timing/Power Ramp Zoomed Screen
MANUAL TEST:Measuring 2001/09/23 12:34
Peak TX Power/Burst Timing/Power Ramp Knob
Channel: [[ 534:1714.6MHzZ Peak Burst Power |MKR/Cursor
PWR CNTL: 8:+14dB TX Power Timing Ramp
Averaging: [ef%3
DC Power: on +13.5dBm +0.SBits '39.5dB Marker
BS Level: [dBm HI Limit: +17.0dBm +1.0Bits - 6.0dB|Coars/Fine
Timing ADV: Bits LO Limit: +11.0dBm -1.0Bits ----- dB
dB
+ 4.0/ ;
: RN
- 6.0 AN
; More
] (2 of 3)
-30. 0l ——+— i v/E : i : : i Return
-8 -6 -4 -2 0 (- 2.75Bits) 148 150 152 154
Actual Timing Advance: OBits S
Test mnl measrng burst_zoom ta
Softkey Menu 1

o0 Start: Begins anew measurement cycle with either single or continuous
trigger mode.

o Trigger Sing/Cont: Toggles the trigger mode between Sing for single and
Cont for continuous modes. In the continuous mode, this softkey is
highlighted blinking until the Abort softkey is pressed. In the single mode,
this softkey is highlighted for one measurement cycle and the marker
function is available with the Knob MK R/Cursor softkey.

o Zoom Off/On: Toggles the zooming function between Off and On. If Onis
selected, the rising edge, between -8 bits to 0 bits, and trailing edge,
between 147 and 155 bits, of Power Ramp are expanded to observe the
detailed test result as shown in Figure 3-27.
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0 More (1 of 3): Displays softkey menu 2.
0 Return: Returnsto the Talk/RF Test Measuring screen.
Softkey Menu 2

0 Knob MKR/Cursor: Togglesthe function of the CURSOR CONTROL knob
between Cursor and MKR for marker control.
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0 Marker Coarg/Fine: Toggles the marker control between Coars for coarse
and Fine to move the marker with 10 dots (coarse) or 1 dot (fine) resolution.
The marker readouts for the amplitude and timeslot (in bits) are available at
any point of the measured trace.

0 More (2 of 3): Displays softkey menu 3.

0 Return: Returnsto the Talk/RF Test Measuring screen.

Softkey Menu 3

o Print: Allowsyou to print a hardcopy of a graphic image from the screen.
0 More (3 of 3): Returnsto softkey menu 1.

0 Return: Returnsto the Talk/RF Test Measuring screen.
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Screen Reference
MANUAL TEST (Synchronous Mode)

Measuring: Phase Error/Frequency Error

The RMS and Peak Phase Error and Frequency Error are shown along with the
marker readout if the marker isactivated. If the actual dataexceedsthelimitsin the

graph, one (or two for two fails) white triangle marker indicates the failed position
at the top of the graph frame.

If thereisno limit value set in either HI Limit or LO Limit, “----- " isshown for a
value.

Aborted: Phase Error/Frequency Error Screen

MANUAL TEST:Measuring 2001/09/23 12:34
Phase Error/Frequency Error Start

Channel: ONCEIEENEYINGYiEA Phase Frequency
PWR CNTL: 8:+14dB RMS Peak Marker —

Averaging: [oi§d
DC Power: On 2.6deg 4.0deg """ deg ~ 23Hz Trigger
BS Level: dBm HI Limit: b5.0deg 10.0deg 10.0deg + 200Hz |Sing/Cont
LO Limit: ----deg ----deg ----deg - 200Hz———
deg
F20[ e ]
FLO|  prereeeeer e e e e
0 ";ﬂﬁ\;;rn-»*'ﬁw":"-r.--“-x -?'!'-.--ivf?t‘x;’:\)\:.f-‘i\;;ﬁ’f‘wﬁf?‘f-)}‘\;ﬂ’-\:;:}a::/f'-"v'f‘»»f-'”-\.v‘;“q‘;"-}\x{ More
(1 of 3)
T o e -
] V) B Setdetteibeietntsttnttvietstentettststettets it Return
0 (------ Bits) 147Bits
mnl_meas_ph —abrtd_bs
Softkey Menu 1
o Start: Beginsanew test.

o

o

o

Trigger Sing/Cont: Toggles the trigger mode between Sing for single and
Cont for continuous modes. In the continuous mode, this softkey is
highlighted blinking until the Abort softkey is pressed. In the single mode,
this softkey is highlighted for one measurement cycle and the marker
function is available with the Knob MK R/Cursor softkey.

More (1 of 3): Displays softkey menu 2.
Return; Returns to the Talk/RF Test Measuring screen.

Softkey Menu 2

o

Knob MKR/Cursor: Togglesthe function of the CURSOR CONTROL knob
between Cursor and MKR for marker control.

Marker Coarg/Fine: Toggles the marker control between Coars for coarse
and Fine to move the marker with 10 dots (coarse) or 1 dot (fine) resolution.
The marker readouts for the phase error magnitude and timedlot (in bits) are
available at any point of the measured trace.

More (2 of 3): Displays softkey menu 3.
Return: Returns to the Talk/RF Test Measuring screen.
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Screen Reference
MANUAL TEST (Synchronous Mode)

Softkey Menu 3

o Print; Allows you to print a hardcopy of a graphic image from the screen.
0 More (3 of 3): Returns to softkey menu 1.

0 Return: Returnsto the Talk/RF Test Measuring screen.
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Measuring: Sensitivity/RX Quality/RX Level

Thetest datafor BER, FER, RX Quality, and RX Level are shown asfollows. Any
dataindicating afailure is highlighted.

Figure 3-29 Aborted: Sensitivity/RX Quality/RX Level Screen
MANUAL TEST:Measuring 2001/09/23 12:34
Sensitivity/RX Quality/RX Level Start
Channel: o
PWR CNTL:
DC Power:
Trigger
BER BS Level: Sing/Cont
BER Frames: —
(1014000Bits)
BER FER RX Quality RX Level —
1.30% 0.06% O:Under 0.2% 31: '80 to '79dBm More
HI Limit: 2.44% 0.10% 1:0.2 to 0.4% 32: -79 to -78dBm (1 of 2)
LO Limit: ----- % ----- % 0:Under 0.2% 30: -81 to -80dBm —
Return
T mea g_sensiz b
Softkey Menu 1

o Start: Beginsanew test.

o Trigger Sing/Cont: Toggles the trigger mode between Sing for single and
Cont for continuous modes. In the continuous mode, this softkey is
highlighted blinking until the Abort softkey is pressed. In the single mode,
this softkey is highlighted for one measurement cycle.

0 More (1 of 2): Displays softkey menu 2.

0 Return: Returnsto the Talk/RF Test Measuring screen.

Softkey Menu 2

o Print: Allows you to print a hardcopy of a graphic image from the screen.
o0 More (2 of 2): Returns to softkey menu 1.

0 Return: Returnsto the Talk/RF Test Measuring screen.
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Measuring: DC Current

NOTE DC current measurements can be executed only when the DC Power field is set to

On and dc power is supplied from the Test Set to the mobile phone.

Camp On DC Current is measured at the Camp On state for MS Call as shown in
Figure 3-30.

NOTE Camp On DC Current can be measured when the M S Call softkey is pressed and

before executing the call setup from the mobile.

Talk DC Current is measured at the Talk/RF Test state as shown in Figure 3-31.
Any dataindicating afailureis highlighted.

Figure 3-30

Measuring: Camp On DC Current Screen

MANUAIL TEST:Measuring
DC Current

Channel:

PWR CNTL:
DC Power:
BS Level:

20:-894.0MHzZ
8 :+27dBm|
Oon 3.0
-100.0dBm

2001/09/23 12:34

Trigger
Sing/Cont
Camp On

100ma

HI Limit: 200mA
LO Limit: 50mA

Abort

Wnl _measrng current_campon bs

Softkey Menu

0 Trigger Sing/Cont: Toggles the trigger mode between Sing for single and
Cont for continuous modes. In the continuous mode, this softkey is
highlighted blinking until the Abort softkey is pressed. In the single mode,
this softkey is highlighted for one measurement cycle.

0 Abort: Stops continuous measurements and shows another softkey menu as
follows.

Figure 3-31 Aborted: Talk DC Current Screen

MANUAIL TEST:Measuring
DC Current

2001/09/23 12:34
Start
Channel: [, 20: 894.0MHZ
PWR CNTL: 8:+27dB

DC Power: Oon 3.0

BS Level: -100.0dBm

Trigger
sing/Cont

Talk

80030

700mA
300mA

HI Limit:
LO Limit:
More

(1 of 2)

Return

Wnl meastng current talk bs
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Softkey Menu 1
o0 Start: Beginsanew test.

o Trigger Sing/Cont: Toggles the trigger mode between Sing for single and
Cont for continuous modes. In the continuous mode, this softkey is
highlighted blinking until the Abort softkey is pressed. In the single mode,
this softkey is highlighted for one measurement cycle.

o0 More (1 of 2): Displays softkey menu 2.

0 Return: Returnsto the Talk/RF Test Measuring screen.

Softkey Menu 2

o Print: Allows you to print a hardcopy of a graphic image from the screen.
o0 More (2 of 2): Returnsto softkey menu 1.

0 Return: Returnsto the Tak/RF Test Measuring screen.
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MANUAL TEST (Synchronous Mode)

Measuring: Spectrum Monitor

The RF spectrum of the traffic channel can be measured with Spectrum Monitor.
When aborted, the span from 0 Hz to +400 kHz relative to the traffic channel
frequency is shown with the readouts at +200 kHz (M 1) and +250 kHz (M 2)
offsets. The actual measured amplitudes at those frequencies are shown in enlarged

numerals.
Figure 3-32 Measuring: Spectrum Monitor Screen
MANUAL TEST:Measuring 2001/09/23 12:34
Spectrum Monitor dB M1l M2
Channel: 124: 914.8MHZ 0
PWR CNTL: 8:+27dB:
Span: 0-400kHz [7UTAUNUiUTRTTTTTTTRYTRET
RBW: kKHz -10| . Trigger
Averaging:
DC P H O 3.0\4
BS ngf """"""""" ]
=20 e Yeeeeee e
Peak: o14.800viz 126, 9%Em
Marker: -------- MHz ~T°°° daBm | iUURTUTONT
=-30]|....... FERRU SO N FO N
( --—-kHz ===== dB ) \
M1: +200kiz =38.0am . !
-40 Abort
M2: +250kiz  -43.7aB 0 100 200 250 300  kHz
mnl_spectrum trigger bs
Softkey Menu
o0 Trigger Sing/Cont: Toggles the trigger mode between Sing for single and
Cont for continuous modes. In the continuous mode, this softkey is
highlighted blinking until the Abort softkey is pressed. In the single mode,
this softkey is highlighted for one measurement cycle.
0 Abort: Stops continuous measurements and shows another softkey menu.
If the Abort softkey is pressed, another softkey menu is shown to activate the
trigger mode and marker functions as shown in Figure 3-33.
Figure 3-33 Aborted: Spectrum Monitor Screen
MANUAL TEST:Measuring 2001/09/23 12:34
Spectrum Monitor dB Ml M2 Knob
Channel: 0 0 MKR/Cursor
PWR CNTL: 8 : +2 7B U D U SN A AN DR ORI A —
Span: 0-400kHz [7TTEUNCyUUTTRTTITTCTTTRYTTTT
RBW: kHz =100 kN Marker
Averaging: & Coars/Fine
DC Power: on | 3. 01/ I S N -]
BS Level: [HETINGBm
=20 iy
Peak: o14.800Miz 120, Yamm
Marker: 915.010MHz =13.2aBm | VUTTUTT \
-30| .. S A A More
( +210kiz -40.1as ) \ (2 of 3)
M1: +200kHz '38 . OdB -- ------- [ R R
-40 : : "2 : : Return
M2: +250kHz '43. 7dB 0 100 200 250 300 kHz
test mnl measrng spectrum2_ta
Softkey Menu 1
0 Start: Beginsanew test.
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o Trigger Sing/Cont: Toggles the trigger mode between Sing for single and
Cont for continuous modes. In the continuous mode, this softkey is
highlighted blinking until the Abort softkey is pressed. In the single mode,
this softkey is highlighted for one measurement cycle and the marker
function is avail able with the Knob MKR/Cursor softkey.

0 More (1 of 3): Displays softkey menu 2.
0 Return: Returnsto the Talk/RF Test Measuring screen.
Softkey Menu 2

o Knob MKR/Cursor: Togglesthe function of the CURSOR CONTROL knob
between Cursor and MKR for marker control.

o0 Marker Coars/Fine: Toggles the marker control between Coars for coarse
and Fine to move the marker with 10 dots (coarse) or 1 dot (fine) resolution.
The marker readouts for the frequency and amplitude are available at any
point of the measured trace.

0 More (2 of 3): Displays softkey menu 3.

0 Return: Returnsto the Talk/RF Test Measuring screen.

Softkey Menu 3

o Print: Allows you to print a hardcopy of a graphic image from the screen.
o0 More (3 of 3): Returnsto softkey menu 1.

0 Return: Returnsto the Talk/RF Test Measuring screen.
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MANUAL TEST (Synchronous Mode)

Screen Fields

The following test parameters need to be specified for anew test:

Input Field

Description

Channel?

Specifies one traffic channel to be analyzed. The frequency
corresponding to the channel accompanies. The allowablerangeis
asfollows:

GSM900: 1to 124

E-GSM: 0to 124, and 975 to 1023

DCS1800: 512 to 885

PCS1900: 512 to 810

PWR CNTL

Specifies one of the factors defined for Power Control Levels
according to the Radio Standard. The allowabl e factor ranges are
asfollows:

GSM900 and E-GSM: 2 (+39 dBm) to 19 (+5 dBm)

DCS1800: 29 (+36 dBm) to 31 (+32 dBm), and 0 (+30
dBm) to 15 (+0 dBm)

PCS1900: 30 (+33 dBm) to 31 (+32 dBm), and 0 (+30
dBm) to 15 (+0 dBm)

0to 400 kHz (fixed)

RBW

Selects either 10 kHz or 30 kHz resol ution bandwidth as follows:

0 10: Setsthe resolution bandwidth to 10 kHz.
0 30: Setsthe resolution bandwidth to 30 kHz.

Averaging®

Specifies the averaging number of measurements from 2 to 99,
unless Off is selected.

DC Power:2

The supply mode is dependent on the setting in the Stand-by
screens.

Accepts adc voltage value ranging from 3.0t0 11.0V in 0.1V
steps. Thisvalueis used among the AUTOMATIC TEST,
MANUAL TEST, SPECTRUM MONITOR, and SIGNAL
GENERATOR modes in common.

BSLevel

Specifies the RF output level? of the Test Set, ranging from —110.0
to —50.0 dBm. The default valueis set on the Test Condition screen
in the CONFIGURATION mode.

a. The variable increment softkey is activated. Refer to "Variable Incre-
ment Softkey" on page 60.
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The following display fields show the measurement results:

Display Field Description

Peak The absol ute peak power and frequency are shown.

Markerd The frequency and amplitude readouts at the marker point are
shown when activated by the Knob MKR/Cursor softkey as
follows:

0 - MHz ---- dBm: The absolute frequency and

amplitude of the marker readouts are shown.

0 (-—-kHz ----dB): Therelative frequency and
amplitude of the marker readouts are shown.

M1: +200 kHz, The amplitude data at +200 kHz and +250 kHz offsets are also
M2: +250 kHz shown.

a. Thefreguency resolution is 1 kHz or 2 kHz due to the measurement
period of 1.59 kHz.
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MANUAL TEST (Asynchronous Mode)

MANUAL TEST (Asynchronous M ode)

NOTE

NOTE

The Asynchronous modeis only available for Test Sets with Option 002 which
enables the signal generator and TX analyzer modes too. This option can be
installed with Option 040 for GPRS Mode

Inthe MANUAL TEST mode, each test item or agroup of test items can be
measured and analyzed with the test limits specified in the Test Set: Test Condition
screen of the CONFIGURATION mode.

In the asynchronous mode, tests are made without networking the Test Set and the
mobile phone with each other. This mode is used to test the RF transmission
characteristics of mobilesin areal-time manner. Therefore, the receiver related
characteristics such as sensitivity, RX quality and RX level are not measured.
Also, the mobile related information such as IMSI, IMEI and so forth are not
available, however, DC Current is displayed under the test item table.

To test mobiles using the asynchronous mode, set the mobile to transmit RF power
independently (without sending a special command from the Test Set to the
mobile, for instance).

When entering numeric values, the variable increment softkey menu is displayed.
Refer to “ Variable Increment Softkey” and " Storing Two Numeric Values' on page
59.

The default state is the last setting stored in the internal memory before power off.
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Sand-by Screen
If the Mode Sync/Async/GPRS softkey is selected, the following Stand-by screen
isdisplayed:
Figure 3-34 Asynchronous M ode Stand-by Screen
MANUATL TEST: Stand-by 2001/09/23 12:34————
Procedure: Mode Sync/
Radio Standard: OPIFEN Multi Band: [&S3%EI]Y Async/GPRS
BCCH: ———— === MHzZ PWR CNTL: E—
TCH: DC Power:
Signal: Burst] BS Level: Start
Midamble:

Test Item

Peak TX Power,Burst Timing,Power Ramp
Phase Error,Frequency Error

DC Current

Spectrum Monitor

DC Current: ----mA

e Return

Press [Start] to begin a test.

test_mnl_async_stdby s

Softkey Menu

0 Mode Sync/Async/GPRS: Select either Sync for synchronous, Async for
asynchronous, or GPRS for general packet radio service mode. This softkey
isavailable only for Test Sets equipped with Option 002 and Option 040.

o0 Start: Beginsanew test.

0 Return: Displaystheinitia screen with function modes.
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Screen Reference

MANUAL TEST (Asynchronous Mode)

Screen Fields

The following parameters need to be specified for anew test:

Input Field

Description

Procedure

Displaysalist of filesthat are on an SRAM memory card.

If a SRAM memory card containing setup filesis used, alist of
those file namesis shown in thisfield for selection. If there are no
files on the card, this field remains blank.

Radio Standard

Selects either GSM 900, E-GSM, DCS1800, or PCS1900.

Multi Band

Selects another band in addition to one in Radio Standard for
testing dual band mobile phones. The allowable combinations of
radio standards are as follows:

Radio Standard: Multi Band:

GSM900 OFF, DCS1800

E-GSM OFF, DCS1800

DCS1800 OFF, GSM 900, E-GSM

PCS1900 OFF

BCCH

Thisisinvalid showing “----".

PWR CNTL

Specifies one of the factors defined for Power Control Levels
according to the Radio Standard. The allowabl e factor ranges are
asfollows:

GSM900 and E-GSM: 2 (+39 dBm) to 19 (+5 dBm)

DCS1800: 29 (+36 dBm) to 31 (+32 dBm), and 0 (+30
dBm) to 15 (+0 dBm)

PCS1900: 30 (+33 dBm) to 31 (+32 dBm), and 0 (+30
dBm) to 15 (+0 dBm)

TCH:2

Accepts one traffic channel. The frequency corresponding to the
channel accompanies. The allowable rangeis as follows:
GSM900: 1to 124
E-GSM: 0 to 124, and 975 to 1023
DCS1800: 512 to 885
PCS1900: 512 to 810
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Input Field

Description

DC Power

Selects a supply mode. The choices are On and Off asfollows:

0 On: Always supplies dc voltage to the mobile.
o Off:" Disablesto supply dc voltage to the mobile.

Accepts adc voltage value ranging from 3.0t0 11.0V in 0.1V
steps. Thisvalue is used among the AUTOMATIC TEST,
MANUAL TEST, SPECTRUM MONITOR, and SIGNAL
GENERATOR modes in common.

Signa

Selects either CW or Burst of aM S transmission signal.

o0 CW: Selects this when a continuous wave is transmitted
from the mobile under test.

0 Burst: Selects thiswhen abursted signal is transmitted
from the mobile.

BSLevel

Specifies the RF output level of the Test Set, ranging from —110.0
to —50.0 dBm. The default valueis set on the Test Condition screen
in the CONFIGURATION mode.

Midamble

Selects the Training Sequence Code (TSC) 0to 7, or None for the

amplitude triggering.©

a. Thevariable increment softkey is activated. Refer to "Variable Incre-
ment Softkey" on page 60.

b. When DC Power is set to Off, DC Current cannot be measured.

¢. When None is selected, Phase Error/Frequency Error cannot be mea-

sured.

Thefollowing test items are shown in groups in the table. The detailed test screens
for the groups are displayed when selected by the CURSOR CONTROL knob.

Frequency Error

Test Item Description
Peak TX Power, The Measuring: Peak TX Power/Burst Timing/Power Ramp
Burst Timing, screen is shown with aresult text and graphic display.
Power Ramp
Phase Error, The Measuring: Phase Error/Frequency Error screen is shown

with aresult text and graphic display.

DC Current

The Measuring: DC Current screen is shown with aresult text
display without titling Camp On nor Talk.

Spectrum Monitor

The Measuring: Spectrum Monitor screen is shown with aresult
text and graphic display.
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MANUAL TEST (Asynchronous Mode)

Explanation

The RF ON annunciator at the screen lower right corner is displayed only when the
RF signal from the Test Set is present at the RF IN/OUT connector.

The operation message “Press [Start] to begin atest.” is shown. Refer to
"Measuring Screen" on page 107.
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M easuring Screen

Figure 3-35

By pressing the Start softkey, the following measuring screen is shown. Only the
RF Test step in the test flow is blinking and the cursor is placed on the first test
item column. If you select atest item column with the CURSOR CONTROL knob,
one of the measuring screensis displayed.

M easuring Screen

MANUAL TEST:Measuring 2001/09/23 12:34
Procedure:
Radio Standard: DCS1800 Multi Band: GSM900
BCCH: —————————= MHz PWR CNTL: 8 : +14dBm|
TCH: DC Power: on 5.0
Signal: Burst] BS Level: - 55. 0fsizinl
Midamble: TSC5)

Test Item
Opeak TX Power,Burst Timing,Power Ramp
lrhase Error,Frequency Error

Spectrum Monitor

DC Current: 234mA _—
m Abort
Select an item column with [CURSOR CONTROL] to esecute its testte.st

“Whl_aSync _Measrng_ta

Softkey Menu
0 Abort: Returns to the asynchronous MANUAL TEST: Stand-by screen.

Explanation

In this mode you cannot change the Radio Standard, Procedure, Multi Band, and
DC Power supply mode fields. Other highlighted fields can be modified for a new
test.

The operation message “ Select an item column with [CURSOR CONTROL] to
execute itstest.” is shown for making an RF test. Refer to "Procedure to obtain the
M easuring screens' on page 88.

Only DC Current measurement data at RF Test is displayed under the test item
table, but other mobile related information is not shown.
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Screen Reference

MANUAL TEST (Asynchronous Mode)

M easuring Screen Examples

Measuring: Peak TX Power/Burst Timing/Power Ramp

The actual measurement data are shown in enlarged numeral s but the Power Ramp
result text is shown when the marker is placed at any point of its measured trace. If
the actual data exceeds the limitsin the graph, one (or two for two fails) white
triangle marker indicates the failed position at the top of the graph frame. Any data
indicating afailure is highlighted.

NOTE The Burst Timing cannot be measured and its value is not displayed with the
asynchronous mode.
While making continuous measurements, the Trigger Sing/Cont softkey isblinking
as shown in Figure 3-36.
Figure 3-36 Measuring: Peak TX Power/Burst Timing/Power Ramp Screen
MANUAL TEST:Measuring 2001/09/23 12:34
Peak TX Power/Burst Timing/Power Ramp
Channel: 3: 890.6MHz Peak Burst Power
PWR CNTL: 8:+27dB TX Power Timing Ramp —
Averaging: [e}&d
ower: n . +27.0 m +0.5 its =777 rigger
gg ievel: 100.0 HI Limit: +29.Bgm +1.0gits ————— g
Midamble: TSCH| LO Limit: +25.8dBm -1.0Bits ----- dB
i 1
+ 4.0
- 6.0 \
-30.0 Abort
0 (---—---- Bits) 147Bits
Softkey Menu
0 Trigger Sing/Cont: Toggles the trigger mode between Sing for single and
Cont for continuous modes. In the continuous mode, this softkey is
highlighted blinking until the Abort softkey is pressed. In the single mode,
this softkey is highlighted for one measurement cycle.
0 Abort: Stops continuous measurements and shows another softkey menu.
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If the Abort softkey is pressed, another softkey menu is shown to activate the
trigger mode, zooming and marker functions as shown in Figure 3-37.

Figure 3-37 Aborted: Peak TX Power/Burst Timing/Power Ramp Screen
MANUAL TEST:Measuring 2001/09/23 12:34
Peak TX Power/Burst Timing/Power Ramp Start
Channel: 0 3: 890.6MHzZ Peak Burst Power
PWR CNTL: 8:+27dB TX Power Timing Ramp
Averaging: [ef%3
DC Power: on 3.0 +27.0dBm +0.SBits """ dB |Trigger
BS Level: -100. Ofsiziul HI Limit: +29.8dBm +1.0Bits ----- dB |Sing/Cont
Midamble: TSCH| LO Limit: +25.8dBm -1.0Bits ----- dB
dB
+ 4.0 M Zoom
w Off/On
- 6.0 |
More
(1 of 3)
-30.0| I \ Return
0 (-——---- Bits) 147Bits
Tnl_async _meas burstZ_ts
Figure 3-38 Aborted: Peak TX Power/Burst Timing/Power Ramp Zoomed Screen
MANUAIL TEST:Measuring 2001/09/23 12:34
Peak TX Power/Burst Timing/Power Ramp Knob
Channel: 0 3: 890.6MHz Peak Burst Power |MKR/Cursor
PWR CNTL: 8:+27dB TX Power Timing Ramp
Averaging: [ek&3
DC Power: on 3.0 +27.0dBm +0.SBits '38.1dB Marker
BS Level: -100. Ofsiziul HI Limit: +29.8dBm +1.0Bits - 6.0dB|Coars/Fineg
Midamble: TSCH| LO Limit: +25.8dBm -1.0Bits ----- dB
dB
+ 4.0} : :
More
(2 of 3)
-30.0i——+H—— | /i : : ; t———4 ||Return
-8 -6 -4 0 (- 2.75Bits) 148 150 152 154
test_async measrng burst_zoom ta
Softkey Menu 1

o0 Start: Begins anew measurement cycle with either single or continuous
trigger mode.

o Trigger Sing/Cont: Toggles the trigger mode between Sing for single and
Cont for continuous modes. In the continuous mode, this softkey is
highlighted blinking until the Abort softkey is pressed. In the single mode,
this softkey is highlighted for one measurement cycle and the marker
function is avail able with the Knob MKR/Cursor softkey.
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o Zoom Off/On: Toggles the zooming function between Off and On. If Onis
selected, therising edge, from —8 bit to 0 bit, and trailing edge, between bits
147 and 155, of the Power Ramp are expanded to observe the detailed test
results as shown in Figure 3-38.

0 More (1 of 3): Displays softkey menu 2.
0 Return: Returnsto the initial Measuring screen as shown in Figure 3-35.

Softkey Menu 2
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MANUAL TEST (Asynchronous Mode)

0 Knob MKR/Cursor: Togglesthe function of the CURSOR CONTROL knob
between Cursor and MKR for marker control.

0 Marker Coars/Fine: Toggles the marker control between Coars for coarse
and Fine to move the marker with 10 dots (coarse) or 1 dot (fine) resolution.
The marker readouts for the amplitude and timeslot (in bits) are available at
any point of the measured trace.

0 More (2 of 3): Displays softkey menu 3.

0 Return: Returnsto the initial Measuring screen.

Softkey Menu 3

o Print; Allows you to print a hardcopy of a graphic image from the screen.
0 More (3 of 3): Returns to softkey menu 1.

0 Return: Returnsto the initial Measuring screen as shown in Figure 3-35.

NOTE If the measurement is not triggered, consult the following items:
* The Power Control Level (PWR CNTL) is properly set.
* The Midambleis properly set. If you don’t know which Training Sequence Code
(TSC) is used, set Midamble to None to use the amplitude trigger mode.
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MANUAL TEST (Asynchronous Mode)

Measuring: Phase Error/Frequency Error

The RM S and Peak Phase Errors and Frequency Error are shown, along with the
marker readouts if the marker is activated. If the actual data exceeds the limitsin
the graph, one (or two for two fails) white triangle marker indicates the failed
position at the top of the graph frame. Any dataindicating a failure is highlighted.

Figure 3-39 Aborted: Phase Error/Frequency Error Screen
MANUAL TEST:Measuring 2001/09/23 12:34
Phase Error/Frequency Error Start
Channel: L 3: 890.6MHZ Phase Frequency

PWR CNTL: 8:+27dB RMS Peak Marker
Averaging: (eiad

DC Power: on 3.0 2. 6deg 5.0deg """ deg ~ 100Hz Trigger
BS Level: JUNidBm HI Limit: 5.0deg 10.0deg 10.0deg + 200Hz |Sing/Cont
TSCH

Midamble: LO Limit: ----deg ----deg ----deg - 200Hz
deg
+20
+10
0 More
(1 of 3)
-10
-20 Return
0 (—————- Bits) 147Bits
Tnl_async_meas_phase_ts
Softkey Menu 1

o0 Start: Beginsanew test.

o Trigger Sing/Cont: Toggles the trigger mode between Sing for single and
Cont for continuous modes. In the continuous mode, this softkey is
highlighted blinking until the Abort softkey is pressed. In the single mode,
this softkey is highlighted for one measurement cycle and the marker
function is available with the Knob MK R/Cursor softkey.

0 More (1 of 3): Displays softkey menu 2.
0 Return: Returnsto the initial Measuring screen as shown in Figure 3-35.
Softkey Menu 2

0o Knob MKR/Cursor: Togglesthe function of the CURSOR CONTROL knob
between Cursor and MKR for marker control.

0 Marker Coars/Fine: Toggles the marker control between Coars for coarse
and Fine to move the marker with 10 dots (coarse) or 1 dot (fine) resolution.
The marker readouts for the phase error magnitude and timedlot (in bits) are
available at any point of the measured trace.
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o0 More (2 of 3): Displays softkey menu 3.

0 Return: Returnsto theinitial Measuring screen as shown in Figure 3-35.
Softkey Menu 3

o Print: Allowsyou to print a hardcopy of a graphic image from the screen.
o More (3 of 3): Returns to softkey menu 1.

0 Return: Returnsto the initial Measuring screen as shown in Figure 3-35.
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NOTE If the measurement is not triggered, consult the following items.

* The Power Control Level (PWR CNTL) is properly set.

* The Midamble is properly set. If Noneis selected, the Phase Error/Frequency
Error measurement cannot be performed.
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Measuring: DC Current

Screen Reference
MANUAL TEST (Asynchronous Mode)

Thetest datafor the DC Current is displayed as shown in Figure 3-40. Asthis
measurement is asynchronously made, the test result does not show Camp On nor

Talk.

NOTE DC current can be measured only when the DC Power field is set to On and power

is supplied from the Test Set to the mobile under test.

Figure 3-40 Measuring: DC Current with Asynchronous Mode
MANUAL TEST:Measuring 2001/09/23 12:34
DC Current Start
Channel: [l 20: 894.0MHz
PWR CNTL: 8:+27dB
DC Power: Oon 3.0
BS Level: -100.0dBm Trigger
Sing/Cont
B00:88
HI Limit: 700mA
LO Limit: 300mA
More
(1 of 2)
Return
mnl_measrng_current_async_bs
Softkey Menu 1

0 Start: Begins anew test.

o Trigger Sing/Cont: Toggles the trigger mode between Sing for single and
Cont for continuous modes. In the continuous mode, this softkey is
highlighted blinking until the Abort softkey is pressed. In the single mode,

this softkey is highlighted for one measurement cycle.

o0 More (1 of 2): Displays softkey menu 2.

0 Return: Returnsto theinitial Measuring screen as shown in Figure 3-35.

Softkey Menu 2

o Print: Allows you to print a hardcopy of a graphic image from the screen.

o0 More (2 of 2): Returnsto softkey menu 1.

0 Return: Returnsto the initial Measuring screen as shown in Figure 3-35.

w
2]
o
Q
®
®
S
Py
®
o,
©
@
©
>
O
®

Chapter 3

113



Screen Reference

MANUAL TEST (Asynchronous Mode)

Measuring: Spectrum Monitor

The RF spectrum from 0 Hz to +400 kHz relative to the traffic channel frequency
is shown with the readouts of the frequencies and amplitudes at +200 kHz (M1)
and +250 kHz (M2) offsets. The actual measured data at those frequencies are
shown in enlarged numerals.

The trigger conditions depend on the Signal field setting in the Stand-by Screen as
follows:

e Burst: Amplitude triggering which uses the low-to-high amplitude transitions
in pulsed carriers as the trigger source

* CW: Immediate triggering

Figure 3-41 Measuring: Spectrum Monitor Screen
MANUAL TEST:Measuring 2001/09/23 12:34
Spectrum Monitor dB M1l M2
Channel: 124: 914.8MHz 0
PWR CNTL: 8:+27dB!
PR ¢ e - \ ................... _
RBW: kH -10 rigger
KB ging: Eﬁ = -10) : o
. 3.0 : : H H
Eg iZﬁZi oo . dBmV """" YN o '
Peak: 914.800Muz 126, 9aBm 2L B N A
Marker: -------- MHz TT°°° aBm | iUUTURT
-30|.......i "
( ----kHz ===== dB ) : P \
M1: +200kHz '38. OdB
-40 Abort
M2: +250kiz =43, 7aB 0 100 200 250 300  kHz
Softkey Menu
0 Trigger Sing/Cont: Toggles the trigger mode between Sing for single and
Cont for continuous modes. In the continuous mode, this softkey is
highlighted blinking until the Abort softkey is pressed. In the single mode,
this softkey is highlighted for one measurement cycle.
0 Abort: Stops continuous measurements and shows another softkey menu.
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Figure 3-42

Screen Reference

MANUAL TEST (Asynchronous Mode)

If the Abort softkey is pressed, another softkey menu is shown to activate the
trigger mode and marker functions as shown in Figure 3-42.

Aborted: Spectrum Monitor Screen

MANUAL TEST:Measuring 2001/09/23 12:34———
Spectrum Monitor dB Ml M2 Knob
Channel: [} 124: 914.8MHZ o] MKR/Cursor
quR’ CNTL: 8:+27dB ...................................................................

Span: 0-400kHz —
RBW: %Hz e 1 e il setoget mbebose robefuds Iebpinds krbeiok oeboind Marker
Averaging: Coars/Fine
DC Power: on | 3.014 J N S SRS ISV AU AU ]
BS Level: -100. Ofizl

=200 .. hoh
Peak: o14.800muz  126.9amm
Marker: 915.010MHz -l3.2aBm | PUTUTU \ I E—

-30 [ R A O More

( +210kHz '40.1d.‘B ) (2 of 3)

M1: +200ktz  -38.0am B

-40 : 2 : : Return
M2 : +250kHz '43. 7dB 0 100 200 250 300 kHz

test mnl measrng spectrum? ta

Softkey Menu 1

0 Start: Begins anew test.

o Trigger Sing/Cont: Toggles the trigger mode between Sing for single and
Cont for continuous modes. In the continuous mode, this softkey is
highlighted blinking until the Abort softkey is pressed. In the single mode,
this softkey is highlighted for one measurement cycle and the marker
function is available with the Knob MK R/Cursor softkey.

o More (1 of 3): Displays softkey menu 2.

0 Return: Returnsto the initial Measuring screen as shown in Figure 3-35.

Softkey Menu 2

0o Knob MKR/Cursor: Togglesthe function of the CURSOR CONTROL knob

between Cursor and MKR for marker control.

0 Marker Coars/Fine: Toggles the marker control between Coars for coarse
and Fine to move the marker with 10 dots (coarse) or 1 dot (fine) resolution.
The marker readouts for the frequency and amplitude are available at any

point of the measured trace.

o0 More (2 of 3): Displays softkey menu 3.

0 Return: Returnsto theinitial Measuring screen as shown in Figure 3-35.

Softkey Menu 3
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o Print: Allowsyou to print a hardcopy of a graphic image from the screen.

o More (3 of 3): Returns to softkey menu 1.

0 Return: Returnsto the initial Measuring screen as shown in Figure 3-35.

Chapter 3
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MANUAL TEST (Asynchronous Mode)

Screen Fields

The following test parameters need to be specified for anew test:

Input Field

Description

Channel?

Specifies one traffic channel to be analyzed. The frequency
corresponding to the channel accompanies. The alowable rangeis
asfollows:

GSM900: 1to 124

E-GSM: 0to 124, and 975 to 1023

DCS1800: 512 to 885

PCS1900: 512 to 810

PWR CNTL

Specifies one of the factors defined for Power Control Levels
according to the Radio Standard. The allowable factor ranges are as
follows:

GSM900 and E-GSM: 2 (+39 dBm) to 19 (+5 dBm)

DCS1800: 29 (+36 dBm) to 31 (+32 dBm), and O (+30
dBm) to 15 (+0 dBm)

PCS1900: 30 (+33 dBm) to 31 (+32 dBm), and O (+30
dBm) to 15 (+0 dBm)

Span

0 to 400 kHz (fixed)

RBW

Selects either 10 kHz or 30 kHz resolution bandwidth as follows:

0 10: Sets the resolution bandwidth to 10 kHz.
0 30: Setsthe resolution bandwidth to 30 kHz.

Averaging?

Specifies the averaging number of measurements from 2 to 99,
unless Off is selected.

DC Power?

The supply mode is dependent on the setting in the Stand-by
screens.

Accepts adc voltage value ranging from 3.0t0 11.0V in 0.1 V
steps. This value is used among the AUTOMATIC TEST,
MANUAL TEST, SPECTRUM MONITOR, and SIGNAL
GENERATOR modes in common.

BSLeve

Specifies the RF output level? of the Test Set, ranging from —110.0
to —=50.0 dBm. The default value is set on the Test Condition screen
in the CONFIGURATION mode.

a. Thevariable increment softkey is activated. Refer to "Variable Incre-
ment Softkey" on page 60.

116

Chapter 3




Screen Reference
MANUAL TEST (Asynchronous Mode)

The following display fields show the measurement results:

Display Field Description

Peak The absol ute peak power and frequency are shown.

Markerd The frequency and amplitude readouts at the marker point are
shown when activated by the Knob MKR/Cursor softkey as
follows:

0 - MHz ---- dBm: The absolute frequency and

amplitude of the marker readouts are shown.

0 (-—-kHz ----dB): Therelative frequency and
amplitude of the marker readouts are shown.

M1: +200 kHz, The amplitude data at +200 kHz and +250 kHz offsets are also
M2: +250kHz | shown.

a. The frequency resolution is 1 kHz or 2 kHz due to the measurement
period of 1.59 kHz.
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MANUAL TEST (GPRS Mode)

MANUAL TEST (GPRS Mode)

NOTE

NOTE

The GPRS modeis only available for Test Sets with Option 040 .

The general packet radio service (GPRS) isaGSM data servicewhich is capableto
provide mobile users with higher data transfer rates over the public switched
telephone network (PSTN). The system can transfer data in packet over the air
interface, and uses existing TCP/IP protocols to mate with the Internet and other
data networks. With the GPRS modein MANUAL TEST, each test item or a
group of test items can be measured and analyzed with the test limits specified in
the Test Set: Test Condition screen of the CONFIGURATION mode.

In the GPRS mode, like the synchronous mode, tests are made while the Test Set
and the mobile phone are networked to communicate with each other. The required
connection process is done by pressing the Start softkey.

The combinations of the slot configuration and the order of measurement slot are
asfollows:

Option Slot Configuration Slot Order Measured

040 Downlink 1 x Uplink 1 4 (fourth)

040 Downlink 2 x Uplink 1 4 (fourth)

When entering numeric values, the variable increment softkey menu is displayed.
Refer to “ Variable Increment Softkey” and " Storing Two Numeric Values' on page
59.

The default state is the last setting stored in the internal memory before power off.
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MANUAL TEST (GPRS Mode)

Sand-by Screen

If GPRS is selected in the M ode Sync/Async/GPRS softkey, the following
Stand-by screen is displayed. Theinput fields for Slot Config, Measured Slot, and
Sensitivity are additionally available for GPRS measurements. Pressing the Start
softkey activates the attaching process to the mobile under test.

Figure 3-43 Sand-by Screen
MANUAL TEST: Stand-—-by 2001/09/23 12:34
Procedure: Mode Sync/
Radio Standard: O[EYCHIM Multi Band: (33 Async/GPRS
BCCH: LR - Wi b4 PWR CNTL: 5:+33dB
PDTCH: 1: 890. 2MHzJReIR-IU VR oF £l 3.0
Signal: Burst BS Level: U dBm | Start
Connect Timing ADV: EBits
Test Item
Slot Config 1x1] Peak TX Power, Power vs Time
Measured Slot 4 Phase Error, Frequency Error
Sensitivity BLER Sensitivity
DC Current
Spectrum Monitor
IMST:
IMET:
DC Current: ----mA
Power Class: ACT Tim ADV: ---Bits

m Return

Press [Start] to begin a test.

Sprs_stndby T

Softkey Menu

0 Mode Sync/Async/GPRS: Select either Sync for synchronous, Async for
asynchronous, or GPRS for general packet radio service mode. This softkey
isavailable only for Test Sets equipped with Option 002 and Option 040.

o0 Start: Begins an attaching process through the idle state.

0 Return: Displaystheinitia screen with function modes.
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Screen Fields

Thefollowing input fields of test parameters need to be set for a new test:

Input Field

Description

Procedure

Displaysalist of filesthat are on an SRAM memory card.

If an SRAM memory card containing setup filesis used, alist of
those file names is shown in thisfield for selection. If there are no
files on the card, this field remains blank.

Radio Standard

Selects either GSM 900, E-GSM, DCS1800, or PCS1900.

Multi Band

Selects another band in addition to one in Radio Standard for
testing dual band mobile phones. The allowable combinations of
radio standards are as follows:

Radio Standard: Multi Band:

GSM900 OFF, DCS1800

E-GSM OFF, DCS1800

DCS1800 OFF, GSM900, E-GSM

PCS1900 OFF

BCCH?

Specifies the broadcast control channel. The frequency
corresponding to the channel accompanies. The allowable rangeis
asfollows:

GSM900: 1to 124

E-GSM: 0to 124, and 975 to 1023

DCS1800: 512 to 885

PCS1900: 512 to 810

PWR CNTL

Specifies one of the factors defined for Power Control Levels
according to the Radio Standard. The allowabl e factor ranges are
asfollows:

GSM900 and E-GSM: 2 (+39 dBm) to 19 (+5 dBm)

DCS1800: 29 (+36 dBm) to 31 (+32 dBm), and O (+30
dBm) to 15 (+0 dBm)

PCS1900: 30 (+33 dBm) to 31 (+32 dBm), and O (+30
dBm) to 15 (+0 dBm)

PDTCH?

Accepts avalue for packet data traffic channel. The frequency
corresponding to the channel accompanies. The allowable rangeis
asfollows:

GSM900: 1to 124

E-GSM: 0to 124, and 975 to 1023

DCS1800: 512 to 885

PCS1900: 512 to 810
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Input Field

Description

DC Power

Selects a supply mode. The choices are On and Off as follows:

o On: Always supplies dc voltage to the mobile.
o Off:? Disablesto supply dc voltage to the mobile.

Accepts adc voltage value? ranging from 3.0to 11.0V in 0.1 V
steps. Thisvalueis used among the AUTOMATIC TEST,
MANUAL TEST, SPECTRUM MONITOR, and SIGNAL
GENERATOR modes in common.

Signal

For synchronous mode tests, only Burst is valid and cannot be
changed.

BSLeve

Specifies the RF output level? of the Test Set, ranging from —110.0
to —50.0 dBm. The default valueis set on the Test Condition screen
in the CONFIGURATION mode.

Timing ADV

Accepts a value for the timing advance? ranging from 0 to 63 bits.

Slot Config

Selects either 1 (downlink) x 1 (uplink) or 2 x 1 if Option 040 is
installed.

Measured Slot

The order of measured dot is defaulted to 4 (fourth) if Option 040
isinstalled.

Sensitivity

Displays BLER (block error rate) to make a sensitivity
measurement.

a. Thevariableincrement softkey is activated. Refer to "Variable Incre-
ment Softkey" on page 60.
b. When DC Power is set to Off, DC Current cannot be measured.

Chapter 3
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MANUAL TEST (GPRS Mode)

Thefollowing test items are shown in groups in the table. The detailed test screens
for the groups are displayed at the measuring state when selected by the CURSOR

CONTROL knob.

Test Item

Description

Peak TX Power,
Power vs Time

The Measuring: Peak TX Power/Power vs Time screen is shown
with aresult text and graphic display. If the marker functionis
active, the Power Ramp value is displayed according to the
marker position.

Phase Error,
Fregquency Error

The Measuring: Phase Error/Frequency Error screen is shown
with aresult text and graphic display.

Sensitivity The Measuring: Sensitivity screen is shown with aresult text
display for BLER which isfixed in the Sensitivity field.
DC Current The Measuring: DC Current screen is shown with aresult text

display without titling Camp On nor Talk, if DC Power is set to
On and the dc power is supplied to the mobile under test.

Spectrum Monitor

The Measuring: Spectrum Monitor screen is shown with aresult
text and graphic display.

Thefollowing display fields remain blank at this state on the lower screen:

Item Description

IMSI: In the GPRS mode, the International Mobile Subscriber |dentity
will not be displayed.

IMEI" In the GPRS mode, the International M obile Station Equipment
Identity will not be displayed.

Power Class: Displays one of the defined factors. See "Power Classes" on page
184.

DC Current: Displays the dc current consumed by the mobile at the connection
state, if DC Power is set to On and the dc power is supplied to the
mobile under test.

ACT Tim ADV: | Displaysthe number of bits for the actual timing advance data.

The RF ON annunciator at the screen lower right corner is displayed only when the
RF signal from the Test Set is present at the RF IN/OUT connector.

The instruction message “ Press [Start] to begin atest.” is shown. By pressing the
Start softkey, the following idle screen is shown automatically changing from the

standby screen.
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Idle Screen

In the attaching process after pressing the Start softkey, thefollowing idle screenis
displayed for awhile prior to changing to the attached screen. The PWR CNTL
field is changed from the standby screen for the appropriate measurement.

Figure 3-44 Measuring: | dle Screen
MANUAIL TEST: Measuring 2001/09/23 12:34
Procedure:
(Jzaiel ) Radio Standard:  GSM900 Multi Band: Off
BCCH: 20: 894.0MHz PWR CNTL: 15:+13dBm
PDTCH: 1: 890.2MHz DC Power: Off 3.0V
Signal: Burst BS Level: - 50.0dBm
Connect Timing ADV: 5Bits
Test Item
Slot Config: 1x1 Peak TX Power,Power vs Time
Measured Slot: 4 Phase Error,Frequency Error
Sensitivity: BLER Sensitivity
DC Current
Spectrum Monitor
IMSI:
IMEI:
DC Current: ----mA
Power Class: 4 ACT Tim ADV: ---Bits
Abort
Processmg .....
gprs_idle 2
Softkey Menu

0 Abort: Returnsto theinitial state and displays the idle screen.
The following display fields show the data from the mobile under test:

Item Description

IMSI: In the GPRS mode, the International Mobile Subscriber Identity
will not be displayed.

IMEI: In the GPRS mode, the International Mobile Station Equipment
Identity will not be displayed.

Power Class: Displays one of the defined factors. See "Power Classes' on page
184.
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Attached Screen

Figure 3-45

NOTE

Upon completion of the attaching process, the following measuring screen is
shown. The Attached step in the test flow is blinking and the cursor is placed on
the first test item column.

Measuring: Attached Screen

2001/09/23 12:34
Procedure:
Radio Standard: GSM900 Multi Band: Off
BCCH: 20: 894.0MHz PWR CNTL: 15:+13dB
DC Power: Off 3.0V

Burst BS Level: [HEMdBm |End

EBits

MANUAIL TEST:Measuring
(attached ]
Slot Config: 1x1]

Measured Slot: 4
Sensitivity:

Signal:
Timing ADV:
Test Item

DC Current
Ml spectrum Monitor]

IMSI:
IMEI:

----mA
5Bits

DC Current:
ACT Tim ADV:

Power Class: 4

Abort

Select an item column with [Cursor Control] to execute its test.

GprS_attached

Softkey Menu
0 End: Returnsto the MANUAL TEST: Stand-by screen.
0 Abort: Returnsto the MANUAL TEST: Stand-by screen.

As the connection state becomes on to begin measurements for a short period
immediately when one of the test itemsis selected, the Connect step stays
unchanged but the Attached step is blinking.

Explanation

In this mode, you cannot change the input fields of the Radio Standard, Procedure,
Multi Band, and DC Power supply mode. If the DC Power modeis set to On in the
Stand-by screen, the dc voltage field can be modified and DC Current in the test
item table is also highlighted to make measurements. Other highlighted fields can
be modified for a new test.

The operation message “ Select an item column with [CURSOR CONTROL] to
execute itstest.” is shown for making an RF test. Refer to "Procedure to obtain the
Measuring screens' on page 125.

The following display fields show the measurement data at this state on the lower
screen:

Display Field Description

Displays the dc current consumed by the mobile at the attachment
state when the dc voltage is supplied to the mobile using
Universa DC Power Adapter.

DC Current:

ACT TimADV: | Displaysthe number of bitsfor the actual timing advance data
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Procedureto obtain the M easuring screens

Sep 1. Placethe blinking cursor at one of the test items by rotating the CURSOR
CONTROL knob.

Sep 2. Choosethat test item by pressing the CURSOR CONTROL knab.

Sep 3. Either the result text or the text with a graph is shown depending on the Test Item
chosen.

Chapter 3
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MANUAL TEST (GPRS Mode)

M easuring Screen Examples

Measuring: Peak TX Power/Power vs Time

The actual measurement data are shown in enlarged numeral s but the Power Ramp
result text is shown when the marker is placed at any point of its measured trace. If
the actual data exceeds the limitsin the graph, one (or two for two fails) white

triangle marker indicates the failed position at the top of the graph frame. Any data

indicating afailure is highlighted.

While making continuous measurements, the Trigger Sing/Cont softkey isblinking

as shown in Figure 3-46.

Figure 3-46 Measuring: Peak TX Power/Power vs Time
MANUAL TEST:Measuring 2001/09/23 12:34
Peak TX Power/Power vs Time
Channel: 1: 890.2MHz Peak Burst Power
PWR CNTL: 15:+13dB TX Power Timing Ramp
Averaging: [e%3
ower: . +14.2 m +0.2 its ===°=% rigger
g(s: Eevel: R 3Br?1v HI Limit: +16.03§m +1.0gi§s ————— ﬁ
Timing ADV: Bits LO Limit: +10.0dBm -1.0Bits ----- dB
dB
+ 4.0 M
|
- 6.0 |
-30.0 Abort
0 (------- Bits) 147Bits
Actual Timing Advance: OBits —
Softkey Menu
0 Trigger Sing/Cont: Toggles the trigger mode between Sing for single and
Cont for continuous modes. In the continuous mode, this softkey is
highlighted blinking until the Abort softkey is pressed. In the single mode,
this softkey is highlighted for one measurement cycle.
0 Abort: Stops continuous measurements and shows another softkey menu.
If the Abort softkey is pressed, another softkey menu is shown to activate the
trigger mode, zooming and marker functions as shown in Figure 3-47 and Figure
3-48.
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Figure 3-47 Aborted: Peak TX Power/Power vs Time Screen
MANUAL TEST:Measuring 2001/09/23 12:34
Peak TX Power/Power vs Time Start
Channel: [ 1: 890.2MHzZ Peak Burst Power
PWR CNTL: 15:+13dB TX Power Timing Ramp
Averaging: [oi3d
DC Power: Off 3.0V +14.2dBm +0.2Bits """ dB |[Trigger
BS Level: dBm HI Limit: +16.0dBm +1.0Bits ----- dB [Sing/Cont
Timing ADV: Bits LO Limit: +10.0dBm -1.0Bits ----- dB
dB
+ 4.0 Zoom
Off/On
- 6.0
More
(1 of 3)
-30.0 Return
(---—--- Bits) 147Bits
Actual Timing Advance: OBits
GPTS_PWIVS Time I_abrtd
Figure 3-48 Aborted: Peak TX Power/Power vs Time Zoomed Screen
MANUAL TEST:Measuring 2001/09/23 12:34
Peak TX Power/Power vs Time Knob
Channel: [ 1: 890.2MHZ Peak Burst Power |MKR/Cursor|
PWR CNTL: 15:+13dB:i TX Power Timing Ramp
Averaging: [oi3
DC Power: Off 3.0V +14.2dBm +0.2Bits '37.9dB Marker
BS Level: [dBm HI Limit: +16.0dBm +1.0Bits - 6.0dB |Coars/Fine
Timing ADV: Bits LO Limit: +10.0dBm -1.0Bits ----- dB
dB
+ 4.0} : : :
E More
: (2 of 3)
_30,0h — H v/ : H : %44444447 Return
-8 -6 -4 -2 0 (- 2.75Bits) 148 150 152 154
Actual Timing Advance: 5Bits
agprs pwrvstime 1 zoom
Softkey Menu 1

o0 Start: Begins anew measurement cycle with either single or continuous
trigger mode.

o Trigger Sing/Cont: Toggles the trigger mode between Sing for single and
Cont for continuous modes. In the continuous mode, this softkey is
highlighted blinking until the Abort softkey is pressed. In the single mode,
this softkey is highlighted for one measurement cycle and the marker
function is available with the Knob MK R/Cursor softkey.

o Zoom Off/On: Toggles the zooming function between Off and On. If Oniis
selected, therising edge, from —8 bit to 0 bit, and trailing edge, between bits
147 and 155, of the Power Ramp waveforms are expanded to observe the
detailed results as shown in Figure 3-48.
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0 More (1 of 3): Displays softkey menu 2.
0 Return: Returnsto the initial Measuring screen as shown in Figure 3-45.
Softkey Menu 2

0 Knob MKR/Cursor: Toggles the knob function of CURSOR CONTROL
between Cursor and MKR for marker control.
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0 Marker Coarg/Fine: Toggles the marker control between Coars for coarse
and Fine to move the marker with 10 dots (coarse) or 1 dot (fine) resolution.
The marker readouts for the amplitude and timeslot (in bits) are available at
any point of the measured trace.

0 More (2 of 3): Displays softkey menu 3.

0 Return: Returnsto theinitial Measuring screen.

Softkey Menu 3

o Print: Allowsyou to print a hardcopy of a graphic image from the screen.
0 More (3 of 3): Returnsto softkey menu 1.

0 Return: Returnsto the initial Measuring screen as shown in Figure 3-45.
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Measuring: Phase Error/Frequency Error

The RM S and Peak Phase Errors and Frequency Error are shown, along with the
marker readouts if the marker is activated. If the actual data exceeds the limitsin
the graph, one (or two for two fails) white triangle marker indicates the failed
position at the top of the graph frame. Any dataindicating a failure is highlighted.

Figure 3-49 Aborted: Phase Error/Frequency Error Screen

MANUAL TEST:Measuring 2001/09/23 12:34

Phase Error/Frequency Error Start
Channel: [ 1: 890.2MHz Phase Frequency

PWR CNTL: 15:+13dBm| RMS Peak Marker

Averaging: (a4

DC Power: Off 3.0V 1.6deg 4.2deg """ deg ~ 5Hz Trigger
BS Level: [EEMNdBm HI Limit: 5.0deg 20.0deg 20.0deg + 90Hz |Sing/Cont

LO Limit: ----deg ----deg ----deg - 90Hz
deg

+20

+10

0 More
(1 of 3)

-10

-20 Return

Softkey Menu 1
o0 Start: Beginsanew test.

o Trigger Sing/Cont: Toggles the trigger mode between Sing for single and
Cont for continuous modes. In the continuous mode, this softkey is
highlighted blinking until the Abort softkey is pressed. In the single mode,
this softkey is highlighted for one measurement cycle and the marker
function is available with the Knob MK R/Cursor softkey.

0 More (1 of 3): Displays softkey menu 2.
0 Return: Returnsto the initial Measuring screen as shown in Figure 3-45.
Softkey Menu 2

0o Knob MKR/Cursor: Togglesthe function of the CURSOR CONTROL knob
between Cursor and MKR for marker control.

0 Marker Coars/Fine: Toggles the marker control between Coars for coarse
and Fine to move the marker with 10 dots (coarse) or 1 dot (fine) resolution.
The marker readouts for the phase error magnitude and timedlot (in bits) are
available at any point of the measured trace.
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o0 More (2 of 3): Displays softkey menu 3.

0 Return: Returnsto theinitial Measuring screen as shown in Figure 3-35.
Softkey Menu 3

o Print: Allowsyou to print a hardcopy of a graphic image from the screen.
o More (3 of 3): Returns to softkey menu 1.

0 Return: Returnsto the initial Measuring screen as shown in Figure 3-45.
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Measuring: Sensitivity in BLER

Thetest datafor BLER (block error rate) is displayed as shown in Figure 3-50 or

Figure 3-51.
Figure 3-50 Measuring: Sensitivity in BLER Screen
MANUAL TEST:Measuring 2001/09/23 12:34
Sensitivity
Channel: 1: 890.2MHZ
PWR CNTL: 15:+13dB!
DC Power: on 3.0V
BER BS Level: '102.0dBm o
BER Frames: 10|
( 780Bits)
BER BLER
----- s 0.00s
HI Limit: 2.44% 0.12%
LO Limit: ----- % ----- %
Abort
gprs_sens bler
Figure 3-51 Aborted: Sensitivity in BLER Screen
MANUAL TEST:Measuring 2001/09/23 12:34
Sensitivity Start
Channel: L 1: 890.2MHz
PWR CNTL: 15 :+13dBm|
DC Power: Off 3.0V
Trigger
BER BS Level: '102.0dBm Sing/Cont
BER Frames: 10
( 780Bits)
BER BLER
----- s+ 0.0 Moze
HI Limit: 2.44% 0.12% (1 of 2)
LO Limit: ----- % ----- % —
Return
gprs_sens _bler_abrtd
Softkey Menu

o0 Trigger Sing/Cont: Toggles the trigger mode between Sing for single and
Cont for continuous modes. In the continuous mode, this softkey is
highlighted blinking until the Abort softkey is pressed. In the single mode,
this softkey is highlighted for one measurement cycle.

0 Abort: Returnsto theinitial Measuring screen as shown in Figure 3-51.
Softkey Menu 2

o Print: Allows you to print a hardcopy of a graphic image from the screen.
0 More (2 of 2): Returns to softkey menu 1.

0 Return: Returnsto the initial Measuring screen as shown in Figure 3-45.
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Measuring: DC Current

Thetest datafor the DC Current is displayed as shown in Figure 3-52. Asthis
measurement is made at the attached state, the test result does not show any title

but it is equivalent for the connect state.

NOTE DC current can be measured only when the DC Power field is set to On and power

is supplied from the Test Set to the mobile under test.

Figure 3-52 Measuring: DC Current
MANUAL TEST:Measuring 2001/09/23 12:34
DC Current Start
Channel: (] 20: 894.0MHz
PWR CNTL: 8:+27dB
DC Power: Oon 3.0
BS Level: - 50.0dBm Trigger
Sing/Cont
71628
HI Limit: 700mA
LO Limit: 300mA
More
(1 of 2)
Return
GPTS CUrTent
Softkey Menu 1

o0 Start: Beginsanew test.

o Trigger Sing/Cont: Toggles the trigger mode between Sing for single and
Cont for continuous modes. In the continuous mode, this softkey is
highlighted blinking until the Abort softkey is pressed. In the single mode,

this softkey is highlighted for one measurement cycle.

0 More (1 of 2): Displays softkey menu 2.

0 Return: Returnsto the initial Measuring screen as shown in Figure 3-45.

Softkey Menu 2

o Print: Allows you to print a hardcopy of a graphic image from the screen.

o0 More (2 of 2): Returns to softkey menu 1.

0 Return: Returnsto theinitial Measuring screen as shown in Figure 3-45.
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Measuring: Spectrum Monitor

The RF spectrum from 0 Hz to +400 kHz relative to the traffic channel frequency
is shown with the readouts of the frequencies and amplitudes at +200 kHz (M1)
and +250 kHz (M2) offsets. The actual measured data at those frequencies are
shown in enlarged numerals.

The trigger conditions depend on the Signal field setting in the Stand-by Screen as
follows:

e Burst: Amplitude triggering which uses the low-to-high amplitude transitions
in pulsed carriers as the trigger source

* CW: Immediate triggering

Figure 3-53 Measuring: Spectrum Monitor Screen
MANUAL TEST:Measuring 2001/09/23 12:34

Spectrum Monitor dB Ml M2

Channel: 1: 890.2MHz 0

PWR CNTL: 15:+13dB

Span: 0-400kHz "

gz:;aging: &Hz 9 B N

DC Power: Off 3.0v e N

BS Level: - 50 . ofSiz

Peak: 890.225mz + 8,7aBEm B B e N R s A

Marker: -------- MHz ~===< dBm 3| \ ‘‘‘‘‘‘

( ----kHz ==°°° dB )
-40 H H H : : Abort

M2: +250kHz '40.0dB 0 100 200 250 300 kHz

Softkey Menu

0 Trigger Sing/Cont: Toggles the trigger mode between Sing for single and
Cont for continuous modes. In the continuous mode, this softkey is
highlighted blinking until the Abort softkey is pressed. In the single mode,
this softkey is highlighted for one measurement cycle.

0 Abort: Stops continuous measurements and shows another softkey menu.
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If the Abort softkey is pressed, another softkey menu is shown to activate the
trigger mode and marker functions as shown in Figure 3-54.

Figure 3-54 Aborted: Spectrum Monitor Screen
MANUATL TEST:Measuring 2001/09/23 12:34

Spectrum Monitor Knob
Channel: [ 1: 890.2MHZ MKR/Cursor
PWR CNTL: 15:+13dBm
Span: 0-400kHz
RBW: %Hz Marker
Averaging: Coars/Fine
DC Power: Off 3.0V
BS Level: [HIFMNGBm
Peak: 890.225Mz t §.7aEm
Marker: 894.220MHz =2D.DdBm

...... =zzzdznzdzas]-{More

( +220xkuz  =34.2am ) \ ; (2 of 3)

...... X JRY . WO S

M1: +200kiz =39, 1am / \
-40 Return
M2: +250kHz '40.0dB 0 100 200 250 300 kHz
Gprs_sSpectrum_

Softkey Menu 1

0 Start: Begins anew test.

o Trigger Sing/Cont: Toggles the trigger mode between Sing for single and
Cont for continuous modes. In the continuous mode, this softkey is
highlighted blinking until the Abort softkey is pressed. In the single mode,
this softkey is highlighted for one measurement cycle and the marker
function is available with the Knob MK R/Cursor softkey.

o More (1 of 3): Displays softkey menu 2.
0 Return: Returnsto the initial Measuring screen as shown in Figure 3-45.
Softkey Menu 2

0o Knob MKR/Cursor: Togglesthe function of the CURSOR CONTROL knob
between Cursor and MKR for marker control.

0 Marker Coars/Fine: Toggles the marker control between Coars for coarse
and Fine to move the marker with 10 dots (coarse) or 1 dot (fine) resolution.
The marker readouts for the frequency and amplitude are available at any
point of the measured trace.

o0 More (2 of 3): Displays softkey menu 3.
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0 Return: Returnsto theinitial Measuring screen as shown in Figure 3-45.

Softkey Menu 3

o Print: Allowsyou to print a hardcopy of a graphic image from the screen.
o More (3 of 3): Returns to softkey menu 1.

0 Return: Returnsto the initial Measuring screen as shown in Figure 3-45.
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Screen Fields

The following input fields of the parameters need to be specified for a new

spectrum test:

Input Field

Description

Channel?

Specifies one traffic channel to be analyzed. The frequency
corresponding to the channel accompanies. The allowable rangeis
asfollows:

GSM900: 1to 124

E-GSM: 0to 124, and 975 to 1023

DCS1800: 512 to 885

PCS1900: 512 to 810

PWR CNTL

Specifies one of the factors defined for Power Control Levels
according to the Radio Standard. The allowable factor ranges are
asfollows:

GSM900 and E-GSM: 2 (+39 dBm) to 19 (+5 dBm)

DCS1800: 29 (+36 dBm) to 31 (+32 dBm), and 0 (+30
dBm) to 15 (+0 dBm)

PCS1900: 30 (+33 dBm) to 31 (+32 dBm), and O (+30
dBm) to 15 (+0 dBm)

0 to 400 kHz (fixed)

RBW

Selects either 10 kHz or 30 kHz resolution bandwidth as follows:

0 10: Setsthe resolution bandwidth to 10 kHz.
0 30: Setsthe resolution bandwidth to 30 kHz.

Averaging?

Specifies the averaging number of measurements from 2 to 99,
unless Off is selected.

DC Power?

The supply mode is dependent on the setting in the Stand-by
screens.

Accepts adc voltage value ranging from 3.0t0 11.0V in 0.1V
steps. Thisvalue is used among the AUTOMATIC TEST,
MANUAL TEST, SPECTRUM MONITOR, and SIGNAL
GENERATOR modes in common.

BSLevel?

Specifies the RF output level of the Test Set, ranging from —110.0
to —50.0 dBm. The default value is set on the Test Condition screen
in the CONFIGURATION mode.

a. Thevariable increment softkey is activated. Refer to "Variable Incre-
ment Softkey" on page 60.
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The following display fields show the measurement results:

Display Field Description

Peak The absol ute peak power and frequency are shown.

Markerd The frequency and amplitude readouts at the marker point are
shown when activated by the Knob MKR/Cursor softkey as
follows:

0 - MHz ---- dBm: The absolute frequency and

amplitude of the marker readouts are shown.

0 (-—-kHz ----dB): Therelative frequency and
amplitude of the marker readouts are shown.

M1: +200 kHz, The amplitude data at +200 kHz and +250 kHz offsets are also
M2: +250 kHz shown.

a. The freguency resolution is 1 kHz or 2 kHz due to the measurement
period of 1.59 kHz.
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SPECTRUM MONITOR

This function mode is specialized for testing mobile phones, therefore the settings
for spectrum analysis are very much dedicated to make quick measurements.

To test mobile phones using the Spectrum Monitor, set the mobile phone to
transmit RF power independently (without sending a special command from the
Test Set to the mobile phone, for instance).

NOTE This section is applicable only for Test Sets with Option 002.

When entering numeric values, the variable increment softkey menu is displayed.
Refer to “ Variable Increment Softkey” and " Storing Two Numeric Values' on page

59.
Initial Screen
If the SPECTRUM MONITOR softkey is pressed, the spectrum screen is shown
with the frequency span in either 0 to 400 kHz or £100 kHz, along with the test
conditions and result text.
Figure 3-55 Initial Screen of Spectrum Monitor
SPECTRUM MONITOR 2001/09/23 12:34
Radio Standard M1 M2 Start
Channel:
Measurement Range: gggellad | i b &)
Span:
RBW:  ElMkHzZ | Trigger
Averaging: Sing/Cont
DC Power:
Peak: -------- MHz  "TTTTdBm -20[ i i
Marker: ________ MHz ----- dBm ....................................................................
( ----kHz ~=7°°% aB ) -30| b More
(1 of 3)
Ml: +200kHz ~°°°7 dB |t
M2: +250kHz ~7°°" dB -40 H : : : : Return
0 100 200 250 300 kHz
Softkey Menu 1

0 Start: Beginsanew test.

o0 Trigger Sing/Cont: Toggles the trigger mode between Sing for single and
Cont for continuous modes. In the continuous mode, this softkey is
highlighted blinking until the Abort softkey is pressed. In the single mode,
this softkey is highlighted for one measurement cycle and the marker
function is available with the Knob MK R/Cursor softkey.

0 More (1 of 3): Displays softkey menu 2.

0 Return: Displaystheinitial screen with function modes.
Softkey Menu 2

136 Chapter 3



NOTE

Screen Reference
SPECTRUM MONITOR

o Knob MKR/Cursor: Togglesthe function of the CURSOR CONTROL knob
between Cursor and MKR for marker control.

o0 Marker Coarsg/Fine: Toggles the marker control between Coars for coarse
and Fine to move the marker with 10 dots (coarse) or 1 dot (fine) resolution.
The marker readouts for the frequency and amplitude are available at any
point of the measured trace.

o0 More (2 of 3): Displays softkey menu 3.

0 Return: Displaystheinitial screen with function modes.

Softkey Menu 3

o Print: Allows you to print a hardcopy of a graphic image from the screen.
o More (3 of 3): Returns to softkey menu 1.

0 Return: Displaystheinitia screen with function modes.

Explanation

When the Start softkey is pressed, the Test Set triesto synchronize with the bursted
signal by amplitude triggering which uses the rising (low-to-high) amplitude
transition in pulsed carriers as the trigger source. If this synchronization fails, for
example when the signal is a continuous wave, the Test Set istriggered
immediately.

When you are measuring a bursted signal with the continuous trigger mode and the
waveform disappears suddenly, the Test Set may lose synchronization with the
burst signal. If this happens, press the Abort softkey, and then the Start softkey to
restart the measurement. This resynchronizes the measurement because the Test
Set determines the measurement timing for the burst signal when the Start softkey
is pressed and repeats the measurements with every 8-slot timing.
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Screen Fields

The following input fields of the test parameters need to be specified for a new

test:

Input Field

Description

Radio Standard

Select either GSM900, E-GSM, DCS1800, or PCS1900.

If Radio Standard is changed, Channel is also automatically
changed accordingly.

Channel@

Specifies one traffic channel to be analyzed. The frequency
corresponding to the channel accompanies. The allowable rangeis
asfollows:

GSM900: 1to 124

E-GSM: 0to 124, and 975 to 1023

DCS1800: 512 to 885

PCS1900: 512 to 810

M easurement
Range

Specifies one measurement range as follows.

+39dBm: The maximum input level is+39 dBm.
+29dBm: The maximum input level is +29 dBm.
+19dBm: The maximum input level is+19 dBm.
+9dBm: The maximum input level is +9 dBm.
—3dBm: The maximum input level is -3 dBm.

Selects either 0 to 400 kHz or £100 kHz as follows:

0 0-400: Setsthe span to 0to 400 kHz relative to the
channel frequency.

0 +100: Setsthe span to £100 kHz centered at the channel
frequency.

RBW

Selects either 10 kHz or 30 kHz resolution bandwidth as follows:

0 10: Setsthe resolution bandwidth to 10 kHz.
0 30: Setsthe resolution bandwidth to 30 kHz.

Averaging?

Specifies the averaging number of measurements from 2 to 99,
unless Off is selected.

DC Power?

Selects a supply mode. The choices are On and Off asfollows:

o On: Always supplies dc voltage to the mobile.
o Off: Disablesto supply dc voltage to the mobile.

Accepts adc voltage value ranging from 3.0t0 11.0V in 0.1 V
steps. Thisvalue isused among the AUTOMATIC TEST,
MANUAL TEST, SPECTRUM MONITOR, and SIGNAL
GENERATOR modes in common.
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a. Thevariableincrement softkey is activated. Refer to "Variable Incre-
ment Softkey" on page 60.

The following display fields show the measurement results:

Display Field Description

Peak The absol ute peak power and frequency are shown.

Markerd The frequency and amplitude readouts at the marker position
are shown when activated by the Knob MKR/Cursor softkey
asfollows:

0 - MHz ---- dBm: The absolute frequency and

amplitude of the marker readouts are shown.

o (---kHz ----dB): Therelative frequency and
amplitude of the marker readouts are shown.

0-400 kHz span: The amplitude data at +200 kHz and +250 kHz offsets are also
M1: +200 kHz, shown in the left lower screen corner.

M2: +250 kHz

+100 kHz span: Three peak amplitudes at around the offsets M1, M2, and M3
M1: —67.7 kHz, from the center frequency are measured and shown with those
M2: +0 kHz corresponding frequenci%b in the left lower screen corner.
M3: +67.7 kHz

a. Thefrequency resolution is 1 kHz or 2 kHz due to the measurement
resolution of 1.59 kHz.

b. The frequency resolution is 1 kHz due to the measurement resolution
of 0.79 kHz. Thiswill cause to have two amplitude readouts at the
same frequency.
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M easuring Screens

If the Start softkey is pressed in the initial screen, the following Measuring screen
with either 0 to 400 kHz or £100 kHz span is displayed with the continuous trigger

mode.
Figure 3-56 Measuring: Span 0to 400 kHz Screen
SPECTRUM MONITOR 2001/09/23 12:34
Radio Standard M1l M2
Channel:
Measurement Range: gFfliad [ V. i)
Span:
RBW: [ S AR R — g <
Averaging: i : g/Co
DC Power:
Peak: o1a.80muz  +26.%amm 20| i Nio oL i
Marker: -------- MHz 7777 dBm
( +220kHz ~°°°° dB ) -30 . N N O T
M1: +200kHz  =31.2a8  |...i... \ _______ [N
M2: +250kHz '45. OdB -40 : : / : \ Abort
0 100 200 250 30 kHz
Spectrum_monitor
Figure 3-57 Measuring: Span +100 kHz Screen
SPECTRUM MONITOR 2001/09/23 12:34
Radio Standard E-GSM dB M1 M2
Channel: 124: 914.8MHz
Measurement Range:
Span:
RBW: _20 PR Y A RS RY ER AR Yy . . g <
Averaging: g/Co
DC Power:
Peak: o14.807vuz  +20.%aEm  -40
Marker: -------- MHz TTT°T dBm [
( ----kHz ~"""" AB-) - -—60)-----| -]
M1: - 37kHz *~ 9. gdB _____________
M2: - T7kHz ~ 0. OdB -80 H H Abort
-67.7 0 +67.7 kHz
M3: + 62kHz - 8'2dB Spectrum monitord meas
Softkey Menu
0 Trigger Sing/Cont: Toggles the trigger mode between Sing for single and
Cont for continuous modes. In the continuous mode, this softkey is
highlighted blinking until the Abort softkey is pressed. In the single mode,
this softkey is highlighted for one measurement cycle.
0 Abort: Stops continuous measurements and shows another softkey menu.
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If the Abort softkey is pressed in the measuring screen, the following aborted
screen is displayed with either 0 to 400 kHz (Figure 3-56) or £100 kHz (Figure

3-57) span.
Figure 3-58 Aborted: Span 0to 400 kHz Spectrum Screen
SPECTRUM MONITOR 2001/09/23 12:34
Radio Standard 1 M2 Knob
Channel: H : MKR/Cursor
Measurement Range: i N
Span:
RBW : ‘ ________ Marker
Averaging: H Coars/Fin
DC Power:
Peak: 914.807MHz 126.%amm  -20| . i
Marker: 915.010MHz '13.1dBm
( +210kiz ~40.0a ) -30| i More
: : (2 of 3)
M1: +200kuz =37, 2am SR /F‘A\
M2: +250kHz '45 . OdB -40 \r Return
0 100 200 250 300 kHz
Spectrum monit 13
Figure 3-59 Aborted: Span +100 kHz Spectrum Screen
SPECTRUM MONITOR 2001/09/23 12:34
Radio Standard 2 M3 Start
Channel: \
Measurement Range: A . W PN
Span: )
RBW: Trigger
Averaging: 4 sing/Cont
DC Power: (o EENUV [ )
Peak: o14.807muz  +26.9aBm 4ol | il i
Marker: o14.saomuz t12.amm |l ol i ]
( + a7knz ~14.5aB ) -e0| . | | |More
(1 of 3)
Ml: - 37kHz = 9- gdB __________ S .
M2: + 7kHz ~ 0. OdB -80 : H Return
-67.7 0 +67.7 kHz
M3: + 62kHz < 8.2d.B
Spectrum_monitor_ 100K
Softkey Menu 1

o Start: Beginsanew test.

o Trigger Sing/Cont: Toggles the trigger mode between Sing for single and
Cont for continuous modes. In the continuous mode, this softkey is
highlighted blinking until the Abort softkey is pressed. In the single mode,
this softkey is highlighted for one measurement cycle and the marker
function is available with the Knob MK R/Cursor softkey.

0 More (1 of 3): Displays softkey menu 2.
0 Return: Displaystheinitial screen with function modes.
Softkey Menu 2

o0 Knob MKR/Cursor: Togglesthe function of the CURSOR CONTROL knob
between Cursor and MKR for marker control.
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0 Marker Coarg/Fine: Toggles the marker control between Coars for coarse
and Fine to move the marker with 10 dots (coarse) or 1 dot (fine) resolution.
The marker readouts for the frequency and amplitude are available at any
point of the measured trace.

0 More (2 of 3): Displays softkey menu 3.

0 Return: Displaystheinitial screen with function modes.

Softkey Menu 3

o Print: Allowsyou to print a hardcopy of a graphic image from the screen.
0 More (3 of 3): Returnsto softkey menu 1.

0 Return: Displaystheinitial screen with function modes.
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SIGNAL GENERATOR

NOTE

NOTE

The Test Set is capable to generate RF signal dedicated to the radio standards
GSM900, E-GSM, DCS1800, and PCS1900.

This section is applicable only for Test Sets with Option 002.

When entering numeric values, the variable increment softkey menu is displayed.
Refer to “ Variable Increment Softkey” and " Storing Two Numeric Values' on page
59.

SIGNAL GENERATOR Screen

Figure 3-60

When the SIGNAL GENERATOR softkey is pressed, the following screenis
displayed to set the parameters required to generate atype of signal:

SIGNAL GENERATOR Screen

SIGNAL GENERATOR 2000/01/20 12:34
Print
Radio Standard:en[dRily
Channel: 512:1805. 2MHz
Level:
RF Output:
Modulation: Of f
DC Power: mv
Return
Softkey Menu

o Print: Allows you to print a hardcopy of a graphic image from the screen.

0 Return: Displaystheinitia screen with function modes.

Chapter 3
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Screen Fields

Thefollowing input fields of the test parameters need to be set to generate RF
signal from the Test Set. The parameters can be set using the CURSOR
CONTROL knaob as explained in "Front Panel Overview" on page 52.

Input Field Description

Radio Standard | Selects either GSM900, E-GSM, DCS1800, or PCS1900.

If Radio Standard is changed, Channel is also automatically
changed accordingly.

Channel@ Specifies the transmitting traffic channel. The frequency
corresponding to the channel accompanies. The allowable rangeis
asfollows:

GSM900: 1to 124

E-GSM: 0to 124, and 975 to 1023

DCS1800: 512 to 885

PCS1900: 512 to 810

Level® Sets the RF output level. The allowable range is from -110.0 to
-50.0dBmin 0.5 dB steps.

RF Output Toggles the RF power output between On and Off. When Off is
selected, the RF output level from the RF IN/OUT connector is
below —110 dBm.

Modulation Selects one of the following modulation modes:

Off: Outputs carrier wave without modulation.

PN9: Outputs RF signhal modulated with a 9-step
Pseudo-random binary sequence noise.

o0 All O: Outputs RF signal modulated with all-zero data.

DC Power? Selects a supply mode. The choices are On and Off as follows:

o On: Always supplies dc voltage to the mobile.
o Off: Disables the dc voltage supply to the mobile.

Accepts adc voltage value ranging from 3.0t0 11.0V in 0.1 V
steps. Thisvalue is used among the AUTOMATIC TEST,
MANUAL TEST, SPECTRUM MONITOR, and SIGNAL
GENERATOR modes in common.

a. Thevariable increment softkey is activated. Refer to "Variable Incre-
ment Softkey" on page 60.
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CONFIGURATION

In this mode there are three major functions of CONFIGURATION, File
Management, and Test Setup: Test Sequence/Test Condition.

NOTE When entering numeric values, the variable increment softkey menu is displayed.
Refer to “ Variable Increment Softkey” and " Storing Two Numeric Values' on page
59.

CONFIGURATION Screen
When the CONFIGURATION softkey is pressed, the following screenis

displayed:
Figure 3-61 CONFIGURATION Screen
CONFIGURATION 2001/09/23 12:34
Serial Port Attenuation: [on | Print
Baud Rate: 9600 RF In RF out
Data Length: 8| GSM900: L 2. 4613 2 . 5l
Stop Bits: 1 E-GSM: 1. 7%k 2. 0%k}
Parity: None) DCS1800: 0 . 6[si] 1.0l Print All
Xcontrol: None PCS1900: 0 . 2613 0 . 5[siz}
Terminator: CR+LF]
Network Config: 12345
Printer: MCC MNC NCC LAC BS PA (File
Management]
Beeper: Date/Time: 200109
YYYY MM DD/HH MM
Panel Key: Test Setup
Firmware: B.03.00
13MHz Reference: Update:
Option: 002 040 Return
Config config bspa
Softkey Menu

o Print: Allows you to print a hardcopy of a graphic image from the screen.

o Print All: Allows you to print a hardcopy set of the whole contents for the
CONFIGURATION, Test Sequence, and Test Condition screens for all
radio standards.

o File Management: Goes to the File Management screen. Refer to "File
Management" on page 160.

0 Test Setup: Revealsthe Test Setup: Test Condition or Test Sequence screen.
Refer to "Test Setup: Test Condition Screen” on page 148 and "Test Setup:
Test Sequence Screen” on page 153.
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0 Return: Displaystheinitia screen with function modes.
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Screen Fields

Thefollowing input fields of the parameters need to be configured. The parameters
are set using the CURSOR CONTROL knob as explained in "Front Panel
Overview" on page 52.

Input Field Description

Baud Rate: Fixed to 9600 bit per second.
Data Length: Selects either 7 or 8 hits.

Stop Bits: Specifiesto either 1, 1.5, or 2 hits.
Parity: Selects either None, Odd, or Even.
Xcontrol: Selects either None or Xon/X off.
Terminator: Selects either CR, LF, or CR+LF.

Serial Port

O O O O ©

Printer Toggles between HP PCL and ESC/P.

Beeper Toggles between On and OFF. If On s selected, thereis a beep for
each step of operation. If Off is selected, beeps are suppressed
except for noticing some errors and warnings.

Panel Key Toggles between Lock and Unlock. If Lock is selected, the system
settings are protected from any attempt to use the front-panel
settings. Theinitial screen softkey menu includes only
AUTOMATIC TEST and CONFIGURATION. The test
parameters excluding Procedure are not allowed to change.

13 MHz Selectseither INT (internal) or EXT (external). If EXT is selected,
Reference the 13 MHz reference signal must be supplied to the 13 MHz
Reference connector on the rear panel.

Option Displays the options installed.

Attenuation? Toggles the attenuation function between On and Off.

Specifies the insertion losses caused by the coupler or cable you
are using to connect the RF signals from/to the mobile with
individual radio standards, respectively. Depending on transmitter
testing and receiver testing it isrequired to set lossvaluesin the RF
In and RF Out fields as follows:

0 RF In: Accepts the attenuations for transmitter testing.
The dlowable rangeisfrom 0.0t099.9dB in 0.1 dB
steps.

0 RF Out: Acceptsthe attenuationsfor receiver testing. The
allowable rangeisfrom 0.0t0 99.5dB in 0.5 dB steps.
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Input Field

Description

Network Config

Specifies the network parameters. Setting these parameter is
required when you test a phone using auser SIM instead of atest
SIM or when you want to test network capabilities.

0 MCC: Accepts an entry for Mobile Country Code. The
alowablerangeisfrom O to 999.

0 MNC: Accepts an entry for Mobile Network Code. The
allowablerangeisfrom 0 to 99.

0 NCC: Accepts an entry for Network Color Code. The
allowablerangeisfrom0to 7.

0 LAC: Acceptsan entry for Location Area Code. The
allowable range isfrom 0 to 65535.

0 BS PA: Accepts an entry for the number of multiframes

between two transmissions of the same paging message
(BS_PA_MFRMS). The allowable rangeisfrom 210 9.

Date/Time?

Specifies the current date and time with the following formats:

0 YYYY: Acceptsan entry for the year. The allowable
range is from 1990 to 2089.

0 MM: Accepts an entry for the month. The allowable
rangeisfrom 01 to 12.

o DD: Acceptsan entry for the date. The allowable rangeis
from 01 to 31.

0 HH: Acceptsan entry for the hour. The allowablerangeis
from 00 to 23.

0 MM: Accepts an entry for the minute. The allowable
range is from 00 to 59.

Firmware

Shows the current firmware revision name stored in the Test Set.

Update

Toggles between On (enableto update) and Off (disable to update).
If Onisselected, refer to "How to Update the Firmware" on page
165.

New Firmware

When the Update: field is set to On, shows the new firmware
revision name stored in the firmware update card.

a. The variable increment softkey is activated. Refer to "Variable Incre-
ment Softkey" on page 60.
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Test Setup: Test Condition Screen

If the Test Setup softkey in the CONFIGURATION screen is pressed, the Test
Setup: Test Condition screen is displayed as follows:

Figure 3-62 Test Setup: Test Condition Screen
Test Setup t: Test Condition 2001/09/23 12:34
Print
Radio Standard:
MS Power Class:OF Test Item LO Limit |[HI Limit|Unit
PWR CNTL Peak TX PWR —
High: PWR CNTL 12 dB Print All
Mid: Burst Timing Bits
Low: Power Ramp Template
MANUAL TEST: Phase Error RMS deg
Averaging: Peak deg | |[File
RF Output: Freq. Error Hz Management
BS Level: BER % —
BER BS Level: FER %
BER Frames: BLER % Test
(1014000Bits) |[RX Quality Sequence
Loopback Delay: RX Level —_—
DC Current |Camp On mA
Talk mA Return

condition BIet

Softkey Menu
o Print: Allows you to print a hardcopy of a graphic image from the screen.

o Print All: Allows you to print a hardcopy set of the whole contents for the
CONFIGURATION, Test Sequence, and Test Condition screens for all
radio standards.

o File Management: Allowsyou to go to the File Management screen to store
anew test setup file into an SRAM memory card, or to load atest setup file
from an SRAM memory card. Refer to "File Management” on page 160.

0 Test Sequence: This softkey toggles the screens between Test Sequence and
Test Condition.

0 Return: Displays the CONFIGURATION screen and then the initial screen
with function modes.

NOTE For the GPRS mode with MANUAL TEST, the test limits for BER, FER, RX
Quality, and RX Level will not be effective.
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The following input fields of the parameters need to be defined with the proper
values for testing the mobile with AUTOMATIC TEST and MANUAL TEST. The
parameters are set using the CURSOR CONTROL knob as explained in "Front
Panel Overview" on page 52.

Input Field

Description

Radio Standard

Selects either GSM900, E-GSM, DCS1800, or PCS1900.

MS Power Class

Specifies one of the defined factors. The allowable factor ranges
are asfollows:
GSM900 and E-GSM: 2 (+39 dBm) to 5 (+29 dBm)
DCS1800: 1 (+30dBm), 2 (+24 dBm), 3 (+36 dBm)
PCS1900: 1 (+30 dBm), 2 (+24 dBm), 3 (+33 dBm)

PWR CNTL

(High®, Mid,
Low, MANUAL
TEST)

For the AUTOMATIC TEST mode, specifies three defined factors
for the High, Mid and Low levels according to the radio standard.

For the MANUAL TEST mode, specifies one defined factor.

The alowabl e factor ranges accompanied by the absol ute power
levels are asfollows:
GSM900 and E-GSM: 2 (+39 dBm) to 19 (+5 dBm)

DCS1800: 0 (+30 dBm) to 15 (+0 dBm), or
29 (+36 dBm) to 31 (+32 dBm)

PCS1900: 0 (+30 dBm) to 15 (+0 dBm), or
29 (+36 dBm) to 31 (+32 dBm)

The maximum value is limited by the MS Power Class setting.

Averaging®

Specifies the averaging number of measurements from 2 to 99 for
measuring Peak TX Power, Phase Error and Frequency Error,
unless Off is selected.

RF Output

Selects asignal supply mode as follows:

0 Auto: Suppliesthe RF signal to the mobile only during a
test cycle.

0 On: Always supplies the RF signal to the mobile.

BS Level?

Specifies the RF output level of the Test Set except for the
Sensitivity test of which level isdefined inthe BER BS Level
field. The alowable rangeis from —110.0 to =50.0 dBmin 0.5 dB
steps.
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Input Field Description
BER BS Level? | Specifiesthe RF output level of the Test Set for the Sensitivity test.
The allowable range is from —=110.0 to =50.0 dBmin 0.5 dB steps.
BER Frame< Specifies the number of test frames. The allowable rangeisfrom 1
to 13000. The number of test bits, derived from the equation “ Test
Frames multiplied by 78 bits’, is shown in the parentheses.
Loopback Delay | Selectsadelay time from Short, Mid, or Long.

a. Inthe AUTOMATIC TEST mode, the High value is used for the Burst

Timing, Power Ramp, Phase Error, and Frequency Error tests.

b. The variableincrement softkey is activated. Refer to "Variable Incre-
ment Softkey" on page 60.
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Setting Test Limitson Test Items

The LO Limit and HI Limit values for the test items in the table need to be set to
execute Pass/Fail tests with AUTOMATIC TEST and MANUAL TEST. All test
items can be specified with limits to make testsin the Test Setup: Test Sequence
screen (even if some test items are skipped).

The variable increment softkey is activated to enter each limit. Refer to "Variable
Increment Softkey" on page 60.

Test Item

Description

Peak TX Power

Accepts a set of high and low test limits.

The nominal limits are specified in the radio standard in
conjunction with the power control level (PWR CNTL).

You are allowed to modify the nominal limits by entering
temporary limits ranging from —99.9 to +99.9 dB in 0.1 dB steps.
However, once power control level is changed after this
modification, the nominal limits are automatically applied also.

Burst Timing

Accepts a set of high and low test limits. The allowable range is
from —9.9 to +9.9 bitsin 0.1 bit steps.

Power Ramp

The test limits are specified by the radio standard sel ected.

Phase Error

Accepts a set of high test limits for the rms and peak errors over
the active part of the timeslots between 0 and 147 bits. The
alowable rangeisfrom 0.0 t0 99.9° in 0.1° steps.

Frequency Error

Accepts a set of high and low limits over the active part of the
timedots. The allowablerangeis from —999 to +999 Hz in 1 Hz

steps.

BER

Accepts a high limit for the bit error rate. The allowablerangeis
from 0.00 to 99.99% in 0.01% steps.

FER

Accepts a high limit for the frame erasure rate. The allowable
range is from 0.00 to 99.99% in 0.01% steps. Thisis not effective
for the Test Set installed with Option 040.

BLER

Acceptsahigh limit for the block error rate. The allowablerangeis
from 0.00 to 99.99% in 0.01% steps. Thisis effective for the Test
Set installed with Option 040.
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Test Item

Description

RX Quality

Accepts a set of high and low limits. The allowable choices are 0
(<0.2%), 1 (0.2 t0 0.4%), 2 (0.4 to 0.8%)), ....., 6 (6.4 to 12.8%),
and 7 (>12.8%). Thisis not effective for the Test Set installed with
Option 040.

RX Leve

Accepts a set of high and low limits. The allowable choicesare 0
(<-110dBm), 1 (=110 to -109 dBm), 2 (-109 to =108 dBm), ...,
62 (—49 to —48 dBm) and 63 (>—48 dBm). Thisis not effective for
the Test Set installed with Option 040.

DC Current

Accepts a set of high and low limits at Camp On and Talk. The
alowable rangeis from 3 to 1000 mA in 1 mA steps.
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Test Setup: Test Sequence Screen

If the Test Sequence softkey in the Test Setup: Test Condition screen is pressed, the
Test Setup: Test Sequence screen is displayed asfollows. This screen allowsyou to
make a test sequence for executing AUTOMATIC TEST.

Figure 3-63 Test Setup: Test Sequence Screen

Test Setup c:Test Seguence 2000/01/20 12:34

Print

1 LOC. Update: Radio Standard:
2 Call: Run
3 Talk:
4 RF Test: Run
5 MS Release: Run
6 B8 ca11:

7 BS Release: ---
Choices: |Burst Timing
( ---- ) |Power Ramp
Done Phase Error
Cancel Freq. Error
Position| |Sensitivity
over/Ins| |RX Quality
Delete RX Level

Del End DC Current
-- Instruction: B - - --—---—-—-——-—-——-—"—"—"—"—————~—— =~~~ ————————————— Return

End call (for MS Call) or wait for call to enfl

Print All

File
Management

Test
Condition

Contig sSequence Tev

Softkey Menu

o Print: Allows you to print a hardcopy of a graphic image from the screen.

o Print All: Allows you to print a hardcopy set of the whole contents for the
CONFIGURATION, Test Sequence, and Test Condition screens for all
radio standards.

o File Management: Allows you to go to the File Management screen to store
anew test setup file into an SRAM memory card, or to load atest setup file
from an SRAM memory card. Refer to "File Management" on page 160.

o Test Condition: This softkey toggles the screens between Test Condition
and Test Sequence.

0 Return: Displays the CONFIGURATION screen and then the initial screen
with function modes.
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Automatic Test Flow
For creating atest flow to execute AUTOMATIC TEST, refer to Table 3-1.

Select either MS or BS in the second step of the sequence, then the fifth, sixth and
seventh steps are automatically set accordingly.

Select Run to include a sequence in atest flow, or select --- (skip) to exclude that
sequence from atest flow.

Table 3-1 Setting an Automatic Test Flow
Sep Sequence Action Test Action
1 LoC. Update: Run|---  <Select either Run or --->
2 MmsBscal: <Select either MSor BS>  Run
3 Tak Run|---  <Select either Run or --->
4 RFTest: Run

5 MSBSRelease: <Determinedby Step2>  Run
6 Bgmscal: <Determined by Step2>  Run|---  <Select either Run or --->

7 BSMSRelease: <Determinedby Step 2> Run|---  <Determined by Step 6>

Place the cursor in front of the input field of a sequence and press the CURSOR
CONTROL knob onetime to activate thisinput field. Select either MS or BS, for
example, by rotating the CURSOR CONTROL knob, and set it by pressing the
knob.
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Thefollowing input fields of the parameters need to be set for a new test sequence
for executing AUTOMATIC TEST.

Input Field

Description

Radio Standard

Selects either GSM 900, E-GSM, DCS1800, or PCS1900.

Multi Band

Selects another band in addition to one in Radio Standard for
testing dual band mobile phones. The allowable combinations of
radio standards are as follows:

Radio Standard: Multi Band:

GSM900 OFF, DCS1800
E-GSM OFF, DCS1800
DCS1800 OFF, GSM 900, E-GSM
PCS1900 OFF

BCCH?

Specifies the broadcast control channel. The frequency
corresponding to the channel accompanies. The allowable rangeis
asfollows:

GSM900: 1to 124

E-GSM: 0to 124, and 975 to 1023

DCS1800: 512 to 885

PCS1900: 512 to 810

DC Power

Selects a supply mode. The choices are Auto, On, and Off as
follows:

0 Auto: Suppliesdc voltage to the mobile only during atest
cycle.

0 On: Always supplies dc voltage to the mobile.

o Off® Disablesto supply dc voltage to the mobile. If Off
is selected, the Variablefield isautomatically set to TCH.

Accepts adc voltage value ranging from 3.0t0 11.0V in 0.1 V
steps. Thisvalue is used among the AUTOMATIC TEST,
MANUAL TEST, SPECTRUM MONITOR, and SIGNAL
GENERATOR modes in common.
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Input Field

Description

TCH (Talk)?

Specifies one traffic channel depending on the parameter selection
in the Variable field.

If TCH is selected in the Variable field, this specifies one traffic
channel to make Talk testsin addition to six traffic channelsfor RF
tests.

If DC Power is selected in the Variable field, this specifies one
traffic channel to make both Talk tests and RF tests.

The freguency corresponding to the channel accompanies. The
alowable rangeisasfollows:

GSM900: 1to 124

E-GSM: 0to 124, and 975 to 1023

DCS1800: 512 to 885

PCS1900: 512 to 810

Variable

Specifiesto either TCH or DC Power as follows to make up to six
measurements:

0 TCH: Enables to make six measurements on six traffic
channels specified in the TCH input fields of the Test
Item table, with or without one fixed dc voltage.

o DC Power: Enables to make six measurements on one
traffic channel with six dc voltages specified in the DCP
input fields of the Test Item table.

TCH or DCP

According to the selection of Variablefield, either of the following
parameters need to be specified for a new test:

0 TCH: Accepts up to six traffic channels. The frequency
corresponding to the channel accompanies. The
alowablerangeisasfollows.

GSM900: 1to 124

E-GSM: 0to 124, and 975 to 1023
DCS1800: 512 to 885

PCS1900: 512 to 810

o DCP: Accepts up to six dc voltages ranging from 3.0 to
11.0Vin0.1V steps.

a. Thevariableincrement softkeys are activated. Refer to "Variable Incre-
ment Softkey" on page 60.

b. When DC Power is set to Off, the DC Current cannot be measured and
“----" isshown in the DC Current cellsin the table of the AUTO-
MATIC TEST: Stand-by detailed screen.
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Thefollowing test items need to be set to either “Run” to execute a Pass/Fail test or

to “---" (skip) not to execute a Pass/Fail test, for each channel or dc power,
respectively:
Test Item Description
Peak TX Power Defines whether to run or skip the Peak TX Power test for the

High, Mid, and Low levels. The MS power class and the power
control levelsfor the High, Mid, and Low levels are defined in
the Test Setup: Test Condition screen.

Defines whether to run or skip the Burst Timing test. In the

Burst Timing
GPRS mode, this will be substituted by Power vs Time.
Power Ramp Defines whether to run or skip the Power Ramp test. In the
GPRS mode, thiswill be substituted by Power vs Time.
Phase Error Defines whether to run or skip the Phase Error test.

Frequency Error

Defines whether to run or skip the Frequency Error test.

Sensitivity

Defines whether to run or skip the Sensitivity test in BER and
FER. In the GPRS mode, BLER will substitute BER and FER.
The BS level and the number of test frames are defined in the
Test Setup: Test Condition screen.

RX Quality

Defines whether to run or skip the RX Quality test. In the GPRS
mode, this can not be measured.

RX Level

Defines whether to run or skip the RX Level test. In the GPRS
mode, this can not be measured.

DC Current

Defines whether to run or skip the DC Current test at Camp On
and Talk steps.

When TCH is set in the Variable field and the all of test items are set to skip for
one TCH, only the handover capability can be tested for that TCH.
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Sep 1.

Sep 2.

Sep 3.

Creating Instruction M essages

An instruction message with up to 69 charactersincluding spaces and symbols can
be created for each step of atest flow to execute AUTOMATIC TEST. The range
of the step numbersisfrom 1to 7 corresponding to each step of atest flow. Usethe
following procedure to create an instruction message:

Place the circular cursor in front of the input field of Instruction.

Test Setup :Test Seguence 2000/01/20 12:34
Print
1 LOC. Update: Radio Standard:
2 call: Run BCCH:
3 Talk:
4 RF Test: Run Print All
5 MS Release: Run
6 B8 call: - -]
7 BS Release: ---

Choices Burst Timing File
( ---- ) |[Power Ramp Management]
Done Phase Error
Cancel Freq. Error
Position| [Sensitivity Test
Over/Ins| |RX Quality Condition
Delete RX Level
Del End DC Current

-- Instruction: O --- - - - - - - - —-——"———"—\—~—"— - -~~~ — - ————— Return

ait for the RF Test to complete.

COnrig SeqUence INSErctn

Press and rotate the CURSOR CONTROL knob until the desired step number is
shown and press the CURSOR CONTROL knob to select it. Then, the whole
message lineis displayed with the rectangul ar cursor on the first position, showing
amessage if it isalready stored. Check that the circular cursor is set to Donein the
Choices scrolling window.

Test Setup :Test Seguence 2000/01/20 12:34
Print
1 LOC. Update: Radio Standard:
2 call: Run BCCH:
3 Talk:
4 RF Test: Run Print All
5 MS Release: Run
6 B8 call: TX PWR
7 BS Release: --- Low
Choices: |Burst Timing File
( ---- ) |[Power Ramp Management]
¢ Done Phase Error
Cancel Freq. Error
Position| [Sensitivity Test
Over/Ins| |RX Quality Condition
Delete RX Level
Del End DC Current
-- Instruction: ] ----------------- - - Return
lait for the RF Test to complete.

TONTIg SEQUence _INSTICTH

Create amessage by rotating and pressing the CURSOR CONTROL knob to select
commands, al phanumeric characters, and some kinds of symbols from the
scrolling window.

The available commands and characters are as follows;

o Done: Entersthe newly created instruction message in the instruction message
field.

o Cancel: Exits the editing function without any change of the message.

o Position: Allows you to move the rectangular cursor to any position of the
message for editing.
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0 Over/lns: Selects either Over (overwrite) or Ins (insert). Over enables you to
overwrite (erase and replace) the selected a phanumeric character. Ins enables
you to insert characters at the position of the rectangular cursor without erasing
the existing characters.

0 Delete: Deletes the alphanumeric character selected by the rectangular cursor.

0 Ded End: (Delete to the End) Deletes al a phanumeric characters from the
rectangular cursor to the end of a message line.

0 Bk Space: (Backspace) Erases one alphanumeric character behind the
rectangular cursor.

0 Available alphanumeric characters and symbols are as follows:

ABCDEFGHIJKLMNOPQRSTUVWXYZ 0123456789
(space) abcdefghijklmnopgrstuvwxyz!“#$%& ‘ ()*+,-./
<=E>?@ VM)~

The following illustration shows the editing screen about to enter “g” to spell out
“being” overwriting the default message.

Test Setup :Test Sequence 2000/01/20 12:34
Print

1 LOC. Update: Radio Standard:

2 B8 call: Run BCCH:
3 Talk: TCH (Talk) :
4 RF Test: Run TCH Print All
5 MS Release: Run|Peak High
6 B8 calil: BBE| TX PWR| Mid
7 BS Release: --- Low
Choices: |Burst Timing File
( Over ) |Power Ramp Management
Phase Error
c Freq. Error
d Sensitivity Test
e RX Quality Condition
£ RX Level
[ 1] DC Current
-- Instruction: ] ——-——————————---- - - Return

The RF Test is beinf] to complete.

TORIIg SEqUence InSErctnd

Sep 4. If the created messageis right, move the circular cursor back to Done and pressthe
CURSOR CONTROL knob once more to enter that message. The circular cursor
returnsin front of the step number. Then, the message line is highlighted.

The default instruction messages at factory shipment are as follows:

1. Turn on M S power, wait for Location Update.

2. Make MS Call or respond to BS Call.

3. Talk to the mobile and press [Pass] or [Fail] with the result.

4. Wait for the RF Test to complete.

5. End call (for MS Call) or wait for call to end.

6. Respond to BS Call or make MS Call.

7. Wait for call to end (for BS Release) or end (for MS Release).
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File Management
Whent

he File Management softkey is pressed with a proper SRAM memory card

inserted in the MEMORY CARD dlot, the following screen is displayed. All setup
file namesin the card are listed in the table.

You can save al of the test setup information into an SRAM memory card. Data
and time are automatically added from the Test Set. Refer to " Saving a Test Setup
File" on page 161.

Figure 3-64 File Management Screen

EFil

Procedure:Test900A Save

e Management 2000/01/20 12:34

Filename Date Time Comment

No.
[Joo1
002
003

004
005
006
007
008
009
010
011
012
013
014

Test900B|2000/01/10(09:15( GSM900 Test B
Test-DCS|2000/01/12(10:20( DCS1800 Test A

Recall

Delete
Choices:
( ===-)
Done

Cancel More
Position (1 of 2)
over/Ins

Delete
Del End Return

015

Config_save recall

Softkey Menu 1

0 Save: Storesanew test setup file into a SRAM memory card. Refer to
"Saving a Test Setup File" on page 161.

Recall: Loads one of the test setup filesfrom a SRAM memory card into the
Test Set. If aproper SRAM memory card is not inserted, this softkey is not
activated. Refer to "Recalling a Test Setup File" on page 163

Delete: Deletes the file selected by the cursor. If aproper SRAM memory
card is not inserted, this softkey is not activated.

More (1 of 2): Displays softkey menu 2.

Return: Displays the previous screen and then the initial screen with
function modes.

Softkey Menu 2

(0]

(0]

(0]

Print: Allows you to print a hardcopy of a graphic image from the screen.
Print All: Prints al of thefilelist on the SRAM memory card.

Format: Initializes anew SRAM memory card or a used card erasing al
information in it.

NOTE The memory cards which contain the firmware update revisions for the Test Set
can not be initialized using this Format softkey. A PC may be used to initialize
such SRAM cards.
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o0 More (2 of 2): Returnsto softkey menu 1.
o0 Return: Displays the previous screen and then the initial screen with
function modes.
Saving a Test Setup File
For saving a new test setup file, use the following procedure:

Sep 1. If anew SRAM memory card is going to be used, initialize it by pressing the
Format softkey.

Sep 2. Insert your SRAM memory card into the MEMORY CARD slot.

Sep 3. Move the cursor to the number next to the last filename. The Recall and Delete
softkeys will be erased from the menu.

File Management 2000/01/20 12:34
Procedure:Test900A Save
No.| Filename Date Time Comment
(| Test900B|2000/01/10|09:15| GSM900 Test B
(o] Test-DCS|2000/01/12]|10:20| DCS1800 Test A
(/003
004
005
006
007
008 Choices:

009 ( ===-)

010 Done

011 Cancel More
012 Position (1 of 2)
013 over/Ins

014 Delete

015 Del End Return

Config_save?

Sep 4. Pressthe Save softkey, then the Filename and Comment fields are highlighted with
the circular cursor in front of the Filename field.

File Management 2000/01/20 12:34

Procedure:Test900A Save

No. Filename Date Time Comment Execute

(b} Test900B|2000/01/10|09:15( GSM900 Test B

(ol Test-DCS|2000/01/12|10:20| DCS1800 Test A

003

004

005 w

006

007 %’

008 Choices: @

009 ( ====) 1)

010 Done >

011 Cancel Py

012 Position D

013 over/Ins o

014 Delete C_I;

015 Del End Cancel S
(@]
D

config savesa
Softkey Menu

0 Save Execute: Press this softkey after entering your filename and comment
to store your fileinto a SRAM card.

0 Cancel: Cancels the save execute screen and return to the save screen in
Step 3.
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Screen Reference
CONFIGURATION

Sep 5. Pressthe CURSOR CONTROL knob once to activate the Choices scrolling
window with the blinking circular cursor at Done. The entry mode is automatically
set to overwrite showing Over in the parentheses under Choices. The rectangular
cursor is placed at the first position of the Filename field enabling to enter the first
character of your filename.

File Management 2000/01/20 12:34
Procedure:Test900A Save
No. Filename Date Time Comment Execute
([} Test900B|2000/01/10(09:15| GSM900 Test B
()| Test-DCS|2000/01/12|10:20| DCS1800 Test A
003 |
004
005
006
007
008 Choices:

009 ( over )

010 ®Done

0l1 Cancel

012 Position

013 over/Ins

014 Delete

015 Del End Cancel

Contig_savesb

Sep 6. Select alphanumeric characters and other symbols by rotating and pressing the
CURSOR CONTROL knob and create a filename.

File Management 2000/01/20 12:34
Procedure:Test900A

No.| Filename Date Time Comment
(| Test900B|2000/01/10|09:15| GSM900 Test B

(o] Test-DCS|2000/01/12|10:20| DCS1800 Test A
003 [IER |
004
005
006
007
008 Choices:
009 Over

010
011
012
013
014
015 [

T

Config saves3c

Sep 7. Rotate the CURSOR CONTROL knob counterclockwise to find Done and press
the knob to enter the filename created.

Sep 8. Rotate the CURSOR CONTROL knob one click clockwise and the Comment field
should be highlighted with the circular cursor in front of it. Repeat Step 5to Step 7
to compl ete entering your comment.

File Management 2000/01/20 12:34
Procedure:Test900A Save
No.| Filename Date Time Comment Execute
(| Test900B|2000/01/10|09:15| GSM900 Test B
(o] Test-DCS|2000/01/12|10:20| DCS1800 Test A
003 [{Sample Test for GSM 1]

004

005

006

007

008 Choices:
009 ( Over )
010 Done

011 Cancel
012 Position
013 over/Ins
014 Delete
015 Del End Cancel

Config_save3d
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Screen Reference
CONFIGURATION

Softkey Menu

0 Save Execute: The operation message “OK to save?’ is shown when this
softkey is pressed, and the Yes and No response softkeys are displayed.
Refer to Step 9.

o0 Cancel: Exits the save execute screen, and returns to the save/recall screen.

Sep 9. Press the Save Execute softkey and respond to the operation message “ OK to
save?’ by pressing the Yes softkey. If there is something to revise, pressthe No
softkey to go back to Step 4.

File Management 2000/01/20 12:34
Procedure:Test900A Yes
No.| Filename Date Time Comment
(bR Test900B|2000/01/10(09:15( GSM900 Test B

(JJofd( Test-DCS|2000/01/12|10:20( DCS1800 Test A

003 No
004
005
006
007
008 Choices:
009
010 Done
011 Cancel
012 Position
013 Oover/Ins
014 Delete
015 Del End
0K to save?
config_saved
Softkey Menu

0 Yes: Storesanew setup file into an SRAM memory card. The operation
message “ Saving...” is shown while saving. After saving, the savelrecall
screen is displayed.

0 No: Returnsto Step 4 to restart editing File name and Comment.

Sep 10. If the new filename and comment have been correctly created, the operation
message “ Saving....” is shown for awhile, and then returns to the File
Management screen.

Sep 11. If saving is properly done, the new filename should be shown in the filename table
with the Date and Time data that are automatically taken from the internal clock of
the Test Set.

Sep 12. If the Save Execute softkey and the Yes softkey are pressed when the filename has
been left blank, the operation message “ The filename isimproper. Press[Cancel].”
is shown and the Test Set beeps. Press the OK softkey to stop the beeps and go
back to Step 4.

Recalling a Test Setup File

For recalling one of the test setup files from an SRAM memory card, use the
following procedure:

Sep 1. Insert your SRAM memory card into the MEMORY CARD dlot to obtain the setup
filelist.
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Screen Reference
CONFIGURATION

Sep 2. Move the cursor to the file number which you want to recall.

File Management 2000/01/20 12:34
Procedure:Test900A Save
Filename Date Time Comment
Test900B|2000/01/10(09:15( GSM900 Test B

Test-DCS|2000/01/12|10:20| DCS1800 Test A
GSM-Tryl|2000/01/13(11:40( GSM900 Trial Testl Recall
GSM-Try2|2000/01/13|12:20| GSM900 Trial Test2
GSM-Try3|2000/01/13|13:40| GSM900 Trial Test3
DCSATest|2000/01/14|09:45| DCS1800 Revision A

DCSBTest|2000/01/14|10:20| DCS1800 Revision B Delete
Choices:
( ===-)
Done
Cancel More
Position (1 of 2)
over/Ins
Delete
Del End Return

Config _recall 1

Sep 3. Pressthe Recall softkey, then the Filename and Comment fields are highlighted.

File Management 2000/01/20 12:34
Procedure:Test900A Yes
Filename Date Time Comment
Test900B|2000/01/10(09:15| GSM900 Test B
Test-DCS|2000/01/12(10:20| DCS1800 Test A
GSM-Tryl|2000/01/13|11:40| GSM900 Trial Testl No
GSM-Try2|2000/01/13|12:20| GSM900 Trial Test2
13:40
DCSATest|2000/01/14|09:45| DCS1800 Revision A
DCSBTest|2000/01/14|10:20| DCS1800 Revision B

Choices:

Done
Cancel

Position
Over/Ins
Delete

Del End

0K to recall?

Config recall 2

Sep 4. Respond to the operation message “OK to recall?’ by pressing the Yes softkey. If
there is something to revise, press the No softkey to go back to Step 2.

Sep 5. If the new filename has been correctly recalled to the Test Set, the Procedure: field
above the table shows that filename. The blinking cursor is placed in front of the
file number. The softkey menu returnsto the initial menu.

File Management 2000/01/20 12:34
Procedure:GSM-Try3 Save
Filename Date Time Comment
Test900B|2000/01/10(09:15| GSM900 Test B
Test-DCS|2000/01/12(10:20| DCS1800 Test A
GSM-Tryl|2000/01/13|11:40| GSM900 Trial Testl Recall
GSM-Try2|2000/01/13|12:20| GSM900 Trial Test2
GSM-Try3|2000/01/13]|13:40| GSM900 Trial Test3
DCSATest|2000/01/14|09:45| DCS1800 Revision A

DCSBTest|2000/01/14|10:20| DCS1800 Revision B Delete
Choices:
Done
Cancel More
Position (1 of 2)
Oover/Ins
Delete
Del End Return

0K to recall?

Contig recall 2B

164 Chapter 3



How to Update the Firmware

Screen Reference
CONFIGURATION

If Update is set to On and afirmware update card is inserted in the MEMORY
CARD dlot, the version number of the firmware on the card is displayed in the
New Firmware field. If afirmware update card is not inserted or an improper card

isinserted, “?.72.7?" isshown in thisfield.

Figure 3-65 Firmware Update Screen (1/2)
CONFIGURATION 2001/09/23 12:34
Serial Port Attenuation: Yes

Baud Rate: 9600 RF In RF Out

Data Length: 8| GSM900: 2. 413 2 . 5l

Stop Bits: 1 E-GSM: 1. 7{eh3] 2. 0%k}

Parity: None| DCS1800: 0. 6fei] 1. 56l No
Xcontrol: None PCS1900: [ dB 0 . 5eizj

Terminator: CR+LF]

Printer: HP PCL|
Beeper: on | Date/Time:
Panel Key:

Firmware:
13MHz Reference: Update:
Option: 002 040

0K to update?

Network Config: 12345

MCC MNC NCC LAC BS_ PA

ER (B EE 7

YYYY MM DD/HH MM

B.02.03

Jon |

New Firmware: B.03.00

Softkey Menu

Config update gprs

0 Yes: Initiates the updating process. When this softkey is pressed with the
proper update card inserted, the screen shown in Figure 3-66 is displayed.

o No: Changes from Update: On to Update: Off without updating the current

firmware.
Figure 3-66 Firmware Update Screen (2/2)
Firmware Update
Current REV. :[B.02.03]
New REV. : [B.03.001]

Press [0K] to update.

2001/09/23 12:34

OK

Cancel

Softkey Menu

fi

Tmware updateZ

o OK: Begins updating the firmware to the new revision. Following the
update card #1, it isrequired to insert the update card #2 according to the

operation message.

After completing the update process, the Test Set reboot to display the

initial screen.
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Screen Reference
CONFIGURATION

If aproper update card is not inserted when the OK softkey is pressed, the
operation message “ Insert the proper update card. Press [Abort].” is shown
with warning beeps.

0 Cancel: Returnsto AUTOMATIC TEST: Stand-by screen with the initial
screen with function modes.

NOTE Before pressing the OK softkey, carefully check if the proper update card is
inserted in the card slot.
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Functionality/Operation

This chapter introduces the typical block diagram of a GSM mobile phoneto relate
some blocks with each test item done by the Test Set, especially from the
perspective of incoming inspection and repair for GSM mobile phones.

Also, thereis atechnical information summary that may help you utilize the Test
Set.
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Functionality/Operation
GSM Mobile Block Diagram

GSM Mobile Block Diagram

Figure 4-1 shows the typical block diagram of a GSM mobile phone. The upper
part of this diagram represents the mobile’s transmitter blocks and the lower partis
the receiver blocks. For simplicity, the digital circuitry is eliminated even though
there are important parts such as EEPROM’s at 1/Q Modulator and Ramp Control
for compensating with correction coefficients.

Figure4-1 Typical GSM Mobile Block Diagram
Antenna :7
—_—_————————— - Transmitter Section- — — — — — — — — — — — ~
- ~
Power
Ref. I\I/[/Qd > Filter Filter (#Control PA Filter [
od. Level
) )
N | »| Digital Compa-
Filter rator <_| R
Microphone - DACHHGontrol
Speech| | Chan. /_\
Coder Coder [ Chan.
Speaker <
1/Q Filter LNA [« Filter [«

Processor,
Display, Battery
Keypad

le| 4 Equalizer Demod.

~— = ———— — — — Receiver Section— — — — — — — — — — — —
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Functionality/Operation
GSM Measurements Selection

GSM M easurements Selection

It isworthwhile to consider which parts of the block diagram are being tested by
each measurement with the Test Set. The following table lists the relationships
between each test item, test step, or parameter of the Test Set and those related
parts expected, or likely, to be functioning. Depending on the tests, however, some
parts may be involved multiple times with more or lessinformation. Pitfalls are
descriptive examples suggesting where further investigation may be helpful.

Table4-1

GSM Testsvs. Related Parts

Test [tem/Step/Par ameter

Functioning Parts

Pitfalls

TX | CampOn & Call Setup

Micro-Processor

Battery connection

Keyboard & Display

Channel Coder

SIM inserted

TX & RX

Low TX power?
Poor modulation?
Channel Synth. not on al channels?

Poor receiver gain or sensitivity?

Specifying TCH & BCCH

Channel Synthesizer

Same ARFCN for BCCH & TCH?

Audio Echo

Spesker & Microphone

Audio Circuits

Speech Coder

Channel Synth. not on al channels?

Power Control Level

RF Detector

Power Calibration

Power Level Loop

Unstable loop at some amplitudes?
Incorrect power vs. time burst shape?

Power amplifier compensated?

Power Ramp

Ramp Control

PA Switch Timing

Power Level Loop

Incorrect power vs. time burst shape?

Power amplifier compensated?

Phase & Frequency Errors

1/Q Modulator

Pre-mod Gaussian Filter

PA Distortion

Channel Synthesizer

Slight I/Q modulator imbalance?

Channel synthesizer spurious?

Spectrum Monitor

Channel Synthesizer

Pre-mod Gaussian Filter

1/Q Mod. Adjustment

Channel synthesizer spurious?

Slight I/Q modulator imbalance?
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Functionality/Operation
GSM Measurements Selection

Test |tem/Step/Par ameter Functioning Parts Pitfalls
RX | BER Sensitivity Channel Synthesizer

(BER 0% at —50 to —90 dBm) 1/Q Demodulation
Equalizer
AGC Amplifier/Control

RX Quality/Level LNA Gain & Noise

(BER <2% at —102 dBm) AGC Amplifier Gain
IF & Filter Insertion Loss

Timebase Tuning Reference Oscillator
Channel Synthesizer
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Functionality/Operation
GPRS Overview

GPRS Overview

This section summarizes the functional features of the General Packet Radio
Service, or GPRS, for the Test Set installed with Option 040.

Difference from HSCSD

A single user can establish acall on more than one timeslot for the data transfer
using a GSM data service called HSCSD, or High Speed Circuit Switched Data.
GPRS s an overlay for the current GSM system that requires only software and a
couple of new network components to work, and it allows users to transmit and
receive over more than one channel. Both schemes can achieve similar data
transfer rates, but the fundamental differencesto move data are as follows:

GPRS: Uses packet switching that transfers datain little chunks over
several virtual connections.

Applies only aloose relationship between the same number
uplink and downlink timeslot, and allows multiple usersto share
asingle timeslot.

HSCSD: Uses circuit switching that transfers datain a single big block
over a dedicated point-to-point connection.

GPRS Networ k Topology

Focusing on one of the base transmission stations among other GPRS network the
typical functional structureisillustrated as follows.

PSTN
BTS | Bsc Yoice,l s
GPRS data CSPDN
A
SGSN
¥ Internet
To other SGSN’s
over the Intra ¢ [oieT FEMNL ol GasN
PLMN backbone
PSPDN
Firewall

Abbreviationsin the illustration:

BSC: Base Station Controller

CSPDN: Circuit Switched Public Data Network

GGSN: Gateway GPRS Support Node o :;

MSC: M obile-services Switching Center % é

PLMN: Public Land Mobile Network S
<
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Functionality/Operation

GPRS Overview

PSPDN: Packet Switched Public Data Network
PSTN: Public Switched Telephone Network
SGSN: Serving GPRS Support Node

The BSC has a second path to choose from when sending and receiving user data.
Voice: Sent to the MSC
GPRS data: Sent to the Serving GPRS Support Node (SGSN)
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Specifications

This chapter provides the specifications of the Agilent E6392B GSM M S Test Set.
These specifications are the standard performance limits with which the Test Set is
thoroughly verified at factory.
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Specifications
General Information

General Information

Specifications describe the test set’s warranted performance and are valid over the
entire operation and environmental ranges unless otherwise noted. All
specifications are valid after a 30-minute warm up period of continuous operation,
and within the frequency ranges defined below.

Supplemental characteristics areintended to provide additional information useful
in applying the instrument by giving typical, but non-warranted performance
parameters. These characteristics are shown in Italics and labeled as“ hominal”
“typical”, or “ supplemental.”
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Specifications
RF Input/Output

RF I nput/Output

Maximum Safe Rever se Power
(peak):

Impedance:
Input SWR:

Connector:

+41 dBm (12.6 W, CW, supplemental characteristic)

50 Q nominal
<151

N-type, female

RF Signal Generator

Frequency Range:

Frequency Resolution:
Freguency Accuracy:
Output Level Range:
Output Level Accuracy:

0.3 GMSK Modulation:
Phase Error

Peak Phase Error:

935 MHz to 960 MHz (GSM downlink)

925 MHz to 960 MHz (E-GSM downlink)

1805 MHz to 1880 MHz (DCS1800 downlink)

1930 MHz to 1990 MHz (PCS1900 downlink)

200 kHz at channel frequency

Same as frequency reference

-110.0 dBm to —-50.0 dBmin 0.5 dB steps

+1.0dB for GSM/E-GSM (+0.6 dB typical at 25 °C)
+1.3 dB for DCS1800 (+0.6 dB typical at 25 °C)
+1.5dB for PCS1900 (+0.8 dB typical at 25 °C)
PN9 (with training sequence), all 0, Off (CW sinewave)
<3° rms supplemental characteristics

<6 ° peak supplemental characteristics
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Specifications
RF Analyzer

RF Analyzer

Freguency Range: 890 MHz to 915 MHz (GSM uplink)
880 MHz to 915 MHz (E-GSM uplink)
1710 MHz to 1785 MHz (DCS1800 uplink)
1850 MHz to 1910 MHz (PCS1900 uplink)

Transmitter Carrier Peak Power M easurement

Range: —20 dBmto +39 dBm (0.3 GMSK at burst/continuous or CW)

Accuracy: For GSM900/E-GSM/DCS1800:
+1.0dB at =0 dBm
+2.0dB a <0 dBm
(0.5 dB typical at all power ranges at 25 °C)

For PCS1900:

+1.3dB at =0 dBm

+2.0dB at <0 dBm

(+0.6 dB typical at all power ranges at 25 °C)

Resolution: 0.2dB
Power Ramp M easurement

Range: 0 dBm to +39 dBm of peak power input (0.3 GMSK at burst)
Accuracy: +0.6 dB supplemental characteristicsat 25+ 5 °C at 20 dBm

+1.6 dB supplemental characteristicsat 25+ 5 °C at <0 dBm
Resolution: 0.2dB

Dynamic Range: >40dB supplemental characteristics
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Specifications

RF Analyzer
Phase and Frequency Error Measurement
Input Level Range: -11 dBmto +39 dBm
Input Phase Error Range: 0to 20° (0.3 GMSK at burst)
Phase Error <1.5° rmsat phase error 22.5 °
Measurement Accuracy:
<6.0 ° pesk at phase error 22.5 °
Frequency Error Measurement
Range: +9 kHz (0.3 GMSK at burst/continuous or CW)
Freguency Error Measurement For GSM900/E-GSM:
Accuracy: (average of 10 +(12 Hz + frequency reference accuracy)
measurements) [#(8 Hz + frequency reference accuracy) typical]
For DCS1800/PCS1900:
+(25 Hz + frequency reference accuracy)
[#(15 Hz + frequency reference accuracy) typical]
Spectrum Monitor
Input Level Range: -11dBmto +39 dBm
Freguency Span: 0 Hz to +400 kHz
(from channel frequency)
Resolution Bandwidth: 10 kHz or 30 kHz
Amplitude Accuracy: 2.0 dB supplemental characteristics
Amplitude Resol ution: 0.4 dB supplemental characteristics
Dynamic Range: =40 dB supplemental characteristics at input >0 dBm
177
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Specifications
DC Power Supply

DC Power Supply

Range:
Resol ution:
Accuracy:

Maximum Current:

Ripple Noise:

3.0Vdcto 11.0 Vdc
0.1V
+0.1V at 100 mA load

1A, peak 2A a3.0t09.0V,
pesk 15 A at 9.1t0 11.0V

60 mV p-p supplemental characteristics

DC Current Measurement

Range: 3 mA to 1000 mA
Accuracy: +(3 mA + 2%)
Memory Card
Type: PCMCIA (U.S)
Memory Size: SRAM 512 KB
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Specifications
Asynchronous Test (Option 002)

Asynchronous Test (Option 002)
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Spectrum Monitor

Frequency Range: 890 MHz to 915 MHz (GSM uplink)
880 MHz to 915 MHz (E-GSM uplink)
1710 MHz to 1785 MHz (DCS1800 uplink)
1850 MHz to 1910 MHz (PCS1900 uplink)

Input Level Range: -11 dBm to +39 dBm

Frequency Span 0 Hz to +400 kHz or £100 kHz

(from channel frequency):

Resolution Bandwidth: 10 kHz or 30 kHz

Amplitude Accuracy: +2.0 dB supplemental characteristics

Amplitude Resolution: 0.4 dB supplemental characteristics

Dynamic Range: =40 dB supplemental characteristics at input >0 dBm

RF Signal Generator

Frequency Range: 935 MHz to 960 MHz (GSM downlink)
925 MHz to 960 MHz (E-GSM downlink)
1805 MHz to 1880 MHz (DCS1800 downlink)
1930 MHz to 1990 MHz (PCS1900 downlink)

Frequency Resolution: 200 kHz at channel frequency

Frequency Accuracy: Same as frequency reference

Output Level Range: -110.0dBm to —50.0 dBmin 0.5 dB steps

Output Level Accuracy: +1.0dB for GSM/E-GSM (#0.6 dB typical at 25 °C)

+1.3 dB for DCS1800 (+0.6 dB typical at 25 °C)
+1.5dB for PCS1900 (+0.8 dB typical at 25 °C)

0.3 GMSK Modulation: PN9 (with training sequence), al 0, Off (CW sinewave)
Phase Error: <3° rms supplemental characteristics
Peak Phase Error: <6° peak supplemental characteristics
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Specifications
GPRS Test (Option 040)

GPRS Test (Option 040)
Specifications Unique for GPRS M easurement

Slot Configuration: Downlink 1 x Uplink 1
Downlink 2 x Uplink 1

Slot Order Measured: 4 (fourth)
Sensitivity Measurement: BLER (block error rate)
Changesin Test Item Table: Peak TX Power, Power vs Time

(Burst Timing and Power Ramp can be also displayed.)

Sensitivity: Only BLER is displayed.
(BER, FER, RX Quality, and RX Level can not be displayed.)
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Specifications
Rear Panel

Rear Panel
Frequency Reference

Freguency:
Frequency Accuracy:

Aging:
Temperature Stability:

Reference Input:

Reference Output:

Serial Interface

Interface:
Baud Rate:

Connector:
Printer Interface

Interface:

Connector:

13 MHz

+[(Time since calibration x Aging) + Temperature effects +
Accuracy of calibration]

0.1 ppm/year
0.1 ppm (20 °C to 30 °C)

13 MHz, 0 to +10 dBm supplemental characteristics,
50 Q nominal

13 MHz, >+ 3 dBm supplemental characteristics,
50 Q nominal

EIA RS-232C
9600
D-Sub 9-pin male

Centronics

D-Sub 25-pin female
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Specifications
General Specifications

General Specifications

Size: 350 mm (W) x 150 mm (H) x 350 mm (D)
Weight: 10 kg = 10%
Power Voltage: 90V to264V
Power Frequency: 47 Hzto 63 Hz
Power Consumption: <135 VA at 100 Vac
Operating Temperature: +15°Cto+35°C
Storage Temperature: —20 °Cto +60°C
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General Information on the GSM System

For your reference, some major information on the GSM system is described in
this appendix.
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General Information on the GSM System

The GSM System

The GSM System

A GSM mobile phone transmits speech as bursts of encoded data. An RF carrier is
modulated by the specia form of frequency modulation known as the Gaussian
Minimum Shift keying (GM SK). Signals are transmitted in short bursts (577 ps
each) using the method called Time Division Multiple Access (TDMA) on

Absolute RF Channels (ARFCNS) spaced 200 kHz apart.

RF Channels

Power Classes

The next table shows the RF channel frequencies and channel numbers for each

radio standard.
GSM900 E-GSM DCS1800 PCS1900
Unlink 890.2t0 880.2to 1710.2to 1850.2 to
P 914.8 MHz 914.8 MHz 1784.8 MHz 1909.8 MHz
Downlink 935.2to 925.2to 1805.2 to 1930.2to
959.8 MHz 959.8 MHz 1879.8 MHz 1989.8 MHz
ARFCN 1to 124 0to 124, 512 to 885 512 to0 810
Range 97510 1023
The power classes are defined as follows:
1 2 3 4 5
GSM 900, E-GSM +39dBm | +37dBm | +33dBm | +29dBm
DCS1800 +30dBm | +24dBm | +36 dBm
PCS1800 +30dBm | +24dBm | +33dBm
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General Information on the GSM System
The GSM System

Power Control Levels

The power control levels, RF power levels and permissible tolerances are shown

below:
# GSM900,E-GSM DCS1800 PCS1900
29 +36dBm | +2dB
30 +34 dBm +3dB +33 dBm +2dB ] .GJ:
31 +32dBm | 4392 | +32dBm | 1242 5 %
0 +43dBm | +2dB | +30dBm | #3dB | +30dBm | *3dB % ";:’
1 +41dBm | +3dB | +28dBm | *3dB | +28dBm | *3dB ; g
2 +39dBm | 4392 | +26dBm | x3dB | +26dBm | +3dB § %’
3 +37.dBm +3dB?2 +24 dBm +3dB?2 +24 dBm +3dB2
4 +35dBm | #3dB | +22dBm | *3dB | +22dBm | *3dB
5 +33dBm +3dB? +20 dBm +3dB +20 dBm +3dB
6 +31dBm | +3dB | +18dBm | *3dB | +18dBm | *3dB
7 +29dBm | 4392 | +16dBm | x3dB | +16dBm | +3dB
8 +27dBm | +3dB | +14dBm | #3dB | +14dBm | +3dB
9 +25dBm | +3dB | +12dBm | *4dB | +12dBm | *4dB

10 +23dBm +3dB +10dBm +4 dB +10dBm +4 dB

11 +21 dBm +3dB +8dBm +4 dB +8dBm +4 dB

12 +19dBm +3dB +6 dBm +4 dB +6 dBm +4 dB

13 +17 dBm +3dB +4dBm +4 dB +4 dBm +4 dB

14 +15dBm +3dB +2dBm +5dB +2dBm +5dB

15 +13dBm +3dB +0dBm +5dB +0dBm +5dB

16 +11 dBm +5dB

17 +9dBm +5dB
18 +7dBm +5dB
19 +5dBm +5dB

a. Thisshal be £2 dB when the power level corresponds to the power
class of the mobile.
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General Information on the GSM System

The GSM System

RX Level
The RX levels are defined as follows:

# RX Level # RX Level # RX Level

0 <110dBm 22 -89t0 -88dBm 44 -67t0 -66dBm
1 -110to -109 dBm 23 —88t0 -87dBm 45 —-66t0 -65dBm
2 -109 to —108 dBm 24 —87t0 -86dBm 46 —-65t0 -64dBm
3 -108 to —107 dBm 25 -86t0 —-85dBm 47 -64t0-63dBm
4 -107 to —106 dBm 26 —85t0 -84dBm 48 —-63t0 -62dBm
5 —-106 to —105 dBm 27 —84t0 -83dBm 49 —-62t0-61dBm
6 -105to —104 dBm 28 -83t0 —-82dBm 50 -61to -60dBm
7 -104 to 103 dBm 29 —-82t0-81dBm 51 —60to -59dBm
8 -103to —102 dBm 30 —-81to -80dBm 52 -59to -58dBm
9 -102 to —101 dBm 31 —-80to -79dBm 53 -58t0 -57dBm
10 -101 to -100dBm 32 —79t0 -78dBm 54 -57to -56dBm
11 —-100to —99dBm 33 —78t0 —-77dBm 55 -56t0 -55dBm
12 -99t0 -98dBm 34 -77t0-76dBm 56 -55t0 -54dBm
13 —98t0 -97dBm 35 —76t0 —75dBm 57 -54t0 -53dBm
14 -97t0 -96dBm 36 —75t0 -74dBm 58 -53to -52dBm
15 -96t0 -95dBm 37 —74t0-73dBm 59 -52t0-51dBm
16 -95t0 -94dBm 38 —73t0—-72dBm 60 -51to -50dBm
17 —94t0 -93dBm 39 —72t0 -71dBm 61 -50t0 -49dBm
18 -93t0 -92dBm 40 -71to-70dBm 62 -49t0 -48 dBm
19 -92t0 -91dBm 41 —70t0 -69dBm 63 >48 dBm

20 -91to -90dBm 42 —-69to -68dBm

21 -90to -89dBm 43 —-68t0 —-67dBm
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RX Quality
The RX quality is defined as follows:
# RX Quality # RX Quality
0 <0.2% 4 1.6t03.2%
1 0.2t00.4% 5 3.2t06.4%
=
2 0.4t00.8% 6 6.4 t0 12.8% o) O
oo
3 0.8t0 1.6% 7 >12.8% 7 o
oL
Qs
. . < =
Limitsfor BER and FER m%
<
The permissible limits for BER and FER are defines as follows: § %-
=}
RF Leve M obile BER FER
—100 dBm all 0.00%
-102 dBm P>2 W <2.44%
-104 dBm P<2W <2.44% <0.10%

Limitsfor Frequency Error
The permissible limits for the Frequency Error are defined as follows:

<+0.1ppm
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Input Fields and Allowable Ranges

Hereisatable of theinput fields and allowabl e ranges of valuesfor test parameters
and test items. Thistable is also useful for configuring the Test Setup: Test
Sequence and Test Setup: Test Condition screens.
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Input Fields and Allowable Ranges

Table 0-1 Input Fields and Allowable Choices or Ranges
Radio Standard
Test Mode Test Item, GSM900/E-GSM DCS1800 PCS1900
Parameter
Automatic Test, BCCH GSM: 1to 124 512 to 885 512 to 810
Manual Test, (Frequency): (890.2t0 914.8 MHz), (1710.2t0 1784.8 MH2) (1850.2 to 1909.8 MHz)
Spectrum Monitor, E-GSM: 0to 124
Signal Generator (890.0t0 914.8 MHz),
97510 1023
(880.2 to 889.8 MHz)
TCH (Tak) GSM: 1to 124 512 to 885 512 to 810
(Frequency): (890.2t0 914.8 MHz), (1710.2t0 1784.8 MHz2) (1850.2 to 1909.8 MHz)
E-GSM: 0to 124
(890.0 t0 914.8 MHz),
97510 1023
(880.2 to 889.8 MHz)
Procedure; Default [previous setting], User
Multi Band: OFF, DCS1800 OFF, GSM900, E-GSM OFF
DC Power: Off, On, Auto [only for Automatic Test]; 3.0t0 11.0 V in 0.1V steps
Variable:? TCH, DC Power
TCH1t06 GSM: 1to 124, 512 to 885 512 t0 810
E-GSM: 0to 124,
or 975to0 1023
DCP1t06 30t011.0Vin0.1V steps
Manual Test PDTCH GSM: 1to 124 512 to 885 512 to 810
(Frequency): (890.2 t0 914.8 MHz) (1710.2t01784.8 MHz) | (1850.2 t0 1909.8 MHz)
[GPRS mode] E-GSM: 0to 124
(890.0 to 914.8 MHz),
975 to 1023
(880.2 to 889.8 MHz)
Signal:
SYNC mode Burst [fixed]
ASYNC mode Burst, CW
GPRS mode Burst [fixed]
Timing ADV: 0to 63 bits
[SYNC and GPRS
maodes]
PWR CNTL: 2:+39dBmto 29: +36 dBmto 30: +33dBmto
19: +5dBm 15: 0 dBm 15: 0dBm
BSLeve: -110.0 to =50.0 dBm
Slot Config: Downlink 1 x Uplink 1, or
[GPRS mode] Downlink 2 x Uplink 1
Measured Slot: 4 (fourth)
[GPRS mode]
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Sensitivity: BLER
[GPRS mode] (FER, BER, RX Quality, and RX Level can not be displayed.)
Midamble: TSCO to TSC7, or None (amplitude triggering)
[ASYNC mode]
Averaging: Off, 2t0 99
Span: 0-400 kHz (fixed)
RBW: 10, 30 (kHz)
Spectrum Monitor | Channel GSM: 1to 124 512 to 885 512 to 810
(Frequency): (890.2 t0 914.8 MHz) (1710.2t0 1784.8 MHz) | (1850.2 t0 1909.8 MHz)
E-GSM: 0to 124
(890.0 t0 914.8 MHz),
975 to 1023
(880.2 to 889.8 MHz)
Measurement =3, +9, +19, +29, +39 dBm
Range:
Span: 0-400, £100 (kHz2)
RBW: 10, 30 (kHz)
Averaging: Off, 2t0 99
DC Power: Off, On; 3.0t0 1.0V in 0.1 V steps JO=> ™
=]
Signal Generator | Channel GSM: 1to 124 512 to 885 512 t0 810 é g
(Frequency): (935.2t0 959.8 MHz), |(1805.2t01879.8 MHz) | (1930.2t0 1989.8 MHz) % ;’_I
E-GSM: 0to 124 T D
(935.0 to 959.8 MHz), 2 a
975 to 1023 < o
(925.2 to 934.8MHz) v a
Level: -110.0to -50.0 dBmin 0.5 dB steps
RF Output: Off, On
Modulation: Off, PN9, All_O
DC Power: Off,On; 3.0t0 11.0V in 0.1V steps
Configuration Baud Rate: 9600 (fixed)
Data Length: 7,8
Stop Bits: 1,152
Parity: None, Odd, Even
Xcontrol: None, Xon/X off
Terminator: CR, LF, CR+LF
Printer: HP PCL, ESC/P
Beeper: Off, On
Panel Key: Lock, Unlock
13 MHz Reference: INT, EXT
Option: 002, 040 [for exampl €]
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Attenuation:
RFIn:
RF Out:

Off, On
0.0t099.9dB in 0.1 dB steps
0.0t099.5dB in 0.5 dB steps

Network Config:

0t0 999 (MCC), 0to 99 (MNC), 0to 7 (NCC), 0 to 65535 (NCC), 2t0 9 (BS_PA)

Date/Time: 199002089 (YYYY), 01 to 12 (MM), 01 to 31 (DD)
00 to 23 (HH), 00 to 59 (MM)
Firmware: XXX XX
Update: Off, On
New Firmware: Y.YY.YY [when Updateis On]
Configuration: MS Power Class: |2t05 1to3 1to3
Condition
PWR CNTL
High: 2: +39dBmto 29: +36 dBmto 30+33dBmto
Mid: 19: +5dBm 31: +32 dBm, 31: +32 dBm,
Low: 0: +30 dBm to 0: +30dBmto
Manual Test: 15: 0 dBm 15: 0dBm
Averaging: Off, 2t0 99
RF Output: Auto, On
BSLevdl: —110.0to -50.0 dBm in 0.5 dB steps
BER BS Level: —110.0to -50.0 dBm in 0.5 dB steps
BER Frames: 1to 13000 framesin 1 frame steps [# of bits shown]
Loopback Delay: Short, Mid, Long
Limit Setting:
Peak TX Power: Template, or —99.9 to0 +99.9 dB in 0.1 dB steps
PWR CNTL? 2: +39dBmto 29: +36 dBmto 30+33dBmto
19: +5dBm 31: +32 dBm, 31: +32 dBm,
0: +30 dBm to 0: +30dBmto
15: 0 dBm 15: 0dBm
Burst Timing: -9.9to +9.9 bitsin 0.1 bit steps
Power Ramp: Template
Phase Error
RM S/Peak: 0.0t099.9°1in0.1° steps
Freguency Error: -999to+ 999 Hzin 1 Hz steps
BER: 0.00 t0 99.99% in 0.01% steps
FER: 0.00 t0 99.99% in 0.01% steps
BLER: 0.00 t0 99.99% in 0.01% steps
RX Quality: 0:<0.2%, 1. 0.2t0 0.4%, ..., 6: 6.4 t0 12.8%, 7: > 12.8%
RX Level: 0: <-110dBm, 1: -110to -109 dBm, ..., 62: =49 to =48 dBm, 63: > -48
DC Current
Camp On: 310 1000 mA in 1 mA steps
Talk: 3t0 1000 mA in 1 mA steps
192 Appendix B




Input Fields and Allowable Ranges
Configuration: Test Steps:
Sequence 1. LOC. Update: Run, ---
2. 1st Call: MS, BS
3. Tak: Run, ---
4. RF Test: (no entry required)
5. 1st Release: MS, BS (determined by step 2)
6.2nd Cal: BS, MS (determined by step 2); Run, ---
7.2nd Release: BS, MS (determined by step 2); Run, --- (determined by step 6)
BCCH GSM: 1to 124 512 to 885 512 t0 810
(Frequency): (890.2t0914.8 MHz), | (1710.2t0 17848 MHz) | (1850.2 to 1909.8 MHz)
E-GSM: Oto 124
(890.0 to 914.8 MHz),
975to0 1023
(880.2 to 889.8 MHz)
TCH (Talk) GSM: 1t0 124 512 to 885 512 t0 810
(Frequency): (890.2t0 914.8 MHz), | (1710.2t0 17848 MHZ) | (1850.2 to 1909.8 MHz)
E-GSM: Oto 124
(890.0 to 914.8 MHz),
975to0 1023
(880.2 to 889.8 MHz)
Multi Band: OFF, DCS1800 OFF, GSM 900, E-GSM OFF
DC Power: Off, On, Auto (only for Automatic Test); 3.0t0 11.0V in 0.1V steps
Variable: TCH, DC Power
TCH1to6 GSM: 1to 124, 512 to 885 512t0 810
E-GSM: 0to 124,
or 975 t0 1023
DCP1t06 3.0t011.0Vin0.1V steps

a. Vaidonly for AUTOMATIC TEST
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Manual Changes

C. Manual Changes
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Manual Changes
Introduction

I ntroduction

This appendix contains revision notes for adapting the information in this guide to
correspond to the Test Set units that were manufactured before this guide was
printed.

Serial Numbers

The serial number of your Test Set is marked on the seria number plate attached to
the rear panel.

Manual Changes

After reviewing Table C-1, write in this user’s guide the necessary changes from
the revision notes that correspond to the serial number of your Test Set.

Table C-1 Serial Number and Changes

Serial Prefix or Number Changes
JP3MG 1
JPSMG land 2
Change 1
“Phase and Frequency Error Measurement” on page 177
Change the “Frequency Error Measurement Accuracy” as follows:
Frequency Error For GSM900/E-GSM at <33 dBminput at 25+ 5 °C:
M easurement +(12 Hz + frequency reference accuracy)
Accuracy: [#(8 Hz + frequency reference accuracy) typical]
(average of 10 For DCS1800/PCS1900 at <30 dBm input at 25 + 5 °C:
measurements) +(25 Hz + frequency reference accuracy)
[#(15 Hz + frequency reference accuracy) typical]
Change 2

“MANUAL TEST (GPRSMode)” on page 118

This section is added to make manual tests on the general packet radio service
(GPRS) if the Test Set isinstalled with Option 040.
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Numerics

13 MHz IN/OUT connector
rear panel 54

13 MHz Reference
input field 146

A

Abort
softkey menu 69, 86, 88, 90, 96,
98, 107, 108, 114, 123, 124,
126, 130, 132, 140
aborted screen
AUTOMATIC TEST 71
ac power receptacle
rear panel 54
ACT Tim ADV
display field 122
adequate ventilation
environmental requirement 21
adjustment
display contrast 23
allowable range
test item
general operation guide 58
test parameter
general operation guide 58
asynchronous mode
DC Current 113
MANUAL TEST 15, 102, 103,
107
testing examples 40
measuring screen 107
measuring screen example 108
Peak TX Power/Burst Timing/
Power Ramp 108
Phase Error/Frequency Error 111
Spectrum Monitor 114
stand-by screen 103

attached screen
stand-by screen 123
Attenuation
input field 146
attenuation values
preparation for each test 24
AUTOMATIC TEST
aborted screen 71
initial screen 61
major functions 14
pass/fail screen 73
pass/fail screen example 75
screen reference 63
stand-by screen 63
talk measuring screen 69
testing examples 29
automatic test flow
BSor MS Call 154
BS or MS Release 154
LOC. Update 154
MSor BS Call 154
MS or BS Release 154
RF Test 154
Talk 154
test sequence 154
AUX connector
front panel 53
Averaging
input field 100, 116, 134, 138,
149

B

BCCH
input field 65, 104, 155
measuring screen 120
Beeper
input field 146
BER

test limit 151
BER BS Level
input field 150
BER Frames
input field 150
Bk Space
command 159
BLER
test limit 151
BS Call
measuring screen 86
softkey menu 81
BSLevel
input field 83, 100, 105, 116, 121,
134, 149
BSor MSCal
automatic test flow 154
BS or MS Release
automatic test flow 154
Burst Timing
pass/fail test 157
test item 67, 84, 105
test limit 151
Burst Timing/Power Ramp
pass/fail screen 76

c

Cancel
command 158
softkey menu 163, 166
Channel
input field 100, 116, 134, 138,
144
chapter
preparing for use 13
screen reference 51
using functions 27
character
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instruction message 158
cleaning instruction

environmental requirement 21
command

Bk Space 159

Cancel 158

Del End 159

Delete 159

Done 158

instruction message 158

Over/Ins 159

Position 158
configurable instruction message

display annotation 55
CONFIGURATION

configuration screen 145

file management screen 160

firmware update 165

initial screen 62

screen field 146

screen reference 145

test condition screen 148

test sequence screen 153
configuration screen

CONFIGURATION 145
CONTRAST knab

front panel 53
controlling the marker

CURSOR CONTROL knob 53
creating

instruction message 158
CURSOR CONTROL knob

controlling the marker 53

front panel 52

moving the cursor 52

selecting afield entry 52

D

date and time
display annotation 55
Date/Time
input field 147
DC Current
asynchronous mode 113
display field 122
GPRS mode 131
measuring screen 82, 96, 113,131
pass/fail screen 79
pass/fail test 157
testitem 67, 84, 105, 122
test limit 152
DC Current Measuring Screen
MANUAL TEST (Asynchronous
Mode) 130
DC Power
input field 65, 83, 100, 105, 116,
121,134, 138, 144, 155
DCP
Variable 66, 156
Del End
command 159
Delete
command 159
softkey menu 160
detailed screen
stand-by screen 63
Dialed No.
display field 68, 70, 85, 124
difference from HSCSD
GPRS171
display annotation
configurable instruction message
55
date and time 55
function mode 55

general operation guide 55
multiple purpose 55
operation message 55
operation status 55
softkey label 55
display contrast
adjustment 23
preparation for each test 23
display field
ACT TimADV 122
DC Current 122
Dialed No. 68, 70, 85, 124
GSM Version 68, 70, 85
IMEI 68, 70, 85, 102, 122, 123
IMSI 68, 70, 85, 102, 122, 123
M1 +200 kHz 101, 117, 135, 139
M1 -67.7 kHz 139
M2 +/-0 kHz 139
M2 +250 kHz 101, 117, 135, 139
M3 +67.7 kHz 139
Marker 101, 117, 135, 139
Peak 101, 117, 135, 139
Power Class 68, 70, 85, 122, 123
screen field 68, 70, 85, 122, 123,
124
Done
command 158

E

EJECT key
front panel 53
electrical requirement
installing the test set 20
line setting 20
environment
environmental requirement 20
environmental requirement
adequate ventilation 21
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cleaning instruction 21
environment 20
installing the test set 20
E
Fail
softkey menu 69
FER
test limit 151
File Management
softkey menu 145, 148, 153
file management
recalling afile 163
saving afile 161
file management screen
CONFIGURATION 160
Firmware
input field 147
firmware update
CONFIGURATION 165
Format
softkey menu 160
Frequency Error
pass/fail test 157
test item 67, 84, 105, 122
test limit 151
front panel
AUX connector 53
CONTRAST knab 53
CURSOR CONTROL knob 52
EJECT key 53
general operation guide 52
LCD screen 52
LINE key 53
MEMORY CARD slot 53
PRESET key 53
RF IN/OUT connector 53
softkey 52

function mode

display annotation 55
fusehol der

rear panel 54

G

general operation guide
display annotation 55
front panel 52
rear panel 54
screen flow chart 56
screen reference 52
test item
allowable range 58
test parameter
allowable range 58
GPRS
difference from HSCSD 171
introduction 171
GPRS mode
DC Current 131
MANUAL TEST 15, 118, 119,
124
testing examples 44
measuring screen 124
Peak TX Power/Power vs Time
126

Phase Error/Frequency Error 129

Sensitivity BER 130
Sensitivity BLER 130
Spectrum Monitor 132
stand-by screen 119, 123
GSM Mobile Block Diagram 168
GSM Version
display field 68, 70, 85

I
IMEI

display field 68, 70, 85, 102, 122,

123

IMSI

display field 68, 70, 85, 102, 122,
123

initial screen

AUTOMATIC TEST 61
CONFIGURATION 62
MANUAL TEST 61

screen reference 61

SIGNAL GENERATOR 61
SPECTRUM MONITOR 61, 136

input field

13 MHz Reference 146

Attenuation 146

Averaging 100, 116, 134, 138,
149

BCCH 65, 104, 155

Beeper 146

BER BS Level 150

BER Frames 150

BS Level 83, 100, 105, 116, 121,
134, 149

Channel 100, 116, 134, 138, 144

Date/Time 147

DC Power 65, 83, 100, 105, 116,
121, 134, 138, 144, 155

Firmware 147

Level 144

Loopback Delay 150

Measured Slot 121

Measurement Range 138

Midamble 105

Modulation 144

MS Power Class 149

Multi Band 65, 82, 104, 120, 155

Network Config 147

New Firmware 147

Option 146
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Panel Key 146
PDTCH 120
Printer 146
Procedure 65, 82, 104, 120
PWR CNTL 82, 100, 104, 116,
120, 134, 149
Radio Standard 65, 82, 104, 120,
138, 144, 149, 155
RBW 100, 116, 134, 138
RF Output 144, 149
screen field 65, 138, 146, 149,
155
Sensitivity 121
Serial Port 146
Signal 83, 121
Slot Config 121
Span 100, 116, 134, 138
TCH 82, 104
TCH (Tak) 66, 156
test limit 151
Timing ADV 83, 121
Update 147
Variable 66, 156
installing the test set
electrical requirement 20
environmental requirement 20
line power fuse 21
power cable 18
preparing for use 17
shipment check 17
warm-up time 21
instruction message
character 158
command 158
creating 158
screen field 67
introduction
GPRS 171

K

Knob MKR/Cursor
softkey menu 91, 93, 99, 110,
111, 115, 127, 129, 133, 137,
141

L

LCD screen
front panel 52
Level
input field 144
LINE key
front panel 53
line power fuse
installing the test set 21
replacement 21
line setting
electrical requirement 20
LOC. Update
automatic test flow 154
Loopback Delay
input field 150
lost settings
troubleshooting 25

M

M1 +200 kHz
display field 101, 117, 135, 139
M1-67.7 kHz
display field 139
M2 +/-0 kHz
display field 139
M2 +250 kHz
display field 101, 117, 135, 139
M3 +67.7 kHz
display field 139
major functions
AUTOMATICTEST 14

MANUAL TEST 14
preparing for use 14
SIGNAL GENERATOR 15
SPECTRUM MONITOR 15
manual changes 195
MANUAL TEST 80
asynchronous mode 15, 102, 103,
107
GPRS mode 15, 118, 119, 124
initial screen 61
major functions 14
Synchronous Mode 80
synchronous mode 15, 80
MANUAL TEST (Asynchronous
Mode)
DC Current Measuring Screen
130
Peak TX Power/Burst Timing/
Power Ramp M easuring
Screen 126
Marker
display field 101, 117, 135, 139
Marker Coars/Fine
softkey menu 76, 77, 92, 93, 99,
110, 111, 115, 128, 129, 133,
137, 142
Measured Slot
input field 121
Measurement Range
input field 138
measuring screen
asynchronous mode 107
BCCH 120
BS Call 86
DC Current 82, 96, 113, 131
GPRS mode 124
MS Call 86
Peak TX Power/Burst Timing/
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Power Ramp 90, 108
Peak TX Power/Power vs Time
126
Phase Error/Frequency Error 93,
111,129
screen field 100, 116, 134
Sensitivity BER 130
Sensitivity BLER 130
Sensitivity/RX Quality/RX Level
95
Spectrum Monitor 98, 114, 132
synchronous mode 86
Tak/RF Test 88
measuring screen example
asynchronous maode 108
synchronous mode 90
MEMORY CARD slot
front panel 53
Midamble
input field 105
Mode Sync/Async/GPRS
softkey menu 81, 103, 119
M odulation
input field 144
moving the cursor
CURSOR CONTROL knob 52
MS Cal
measuring screen 86
softkey menu 81
MSor BS Cal
automatic test flow 154
MSor BS Release
automatic test flow 154
MS Power Class
input field 149
Multi Band
input field 65, 82, 104, 120, 155
multiple purpose

display annotation 55
N

Network Config
input field 147
New Firmware
input field 147
No
softkey menu 163, 165
Nno measurement
troubleshooting 25

O

OK
softkey menu 165
operation message
display annotation 55
screen field 67
operation status
display annotation 55
Option
input field 146
out of order internal clock
troubleshooting 25
Over/Ins
command 159

P

Panel Key
input field 146

Pass
softkey menu 69

pass/fail screen
AUTOMATICTEST 73
Burst Timing/Power Ramp 76
DC Current 79
Peak TX Power 75
Phase Error/Frequency Error 77
Sensitivity/RX Quality/RX Level

78
pass/fail screen example
AUTOMATIC TEST 75
pass/fail test
Burst Timing 157
DC Current 157
Frequency Error 157
Peak TX Power 157
Phase Error 157
Power Ramp 157
RX Level 157
RX Quality 157
Sensitivity 157
PDTCH
input field 120
Peak
display field 101, 117, 135, 139
Peak TX Power
pass/fail screen 75
pass/fail test 157
test item 67, 84, 105, 122
test limit 151
Peak TX Power/Burst Timing/
Power Ramp
asynchronous mode 108
measuring screen 90, 108
Peak TX Power/Burst Timing/
Power Ramp Measuring Screen
MANUAL TEST (Asynchronous
Mode) 126
Peak TX Power/Power vs Time
GPRS mode 126
measuring screen 126
Phase Error
pass/fail test 157
test item 67, 84, 105, 122
test limit 151
Phase Error/Frequency Error
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asynchronous mode 111
GPRS mode 129
measuring screen 93, 111, 129
pass/fail screen 77
Position
command 158
power cable
installing the test set 18
Power Class
display field 68, 70, 85, 122, 123
Power Ramp
pass/fail test 157
testitem 67, 84, 105
test limit 151
Power vs Time
test item 122
preparation for each test
attenuation values 24
display contrast 23
preparing for use 22
printer connection 24
system requirement 22
test SIM installation 22
UUT connection 23
preparing for use
installing the test set 17
major functions 14
preparation for each test 22
troubleshooting 25
PRESET key
front panel 53
Print
softkey menu 71, 73, 75, 76, 77,
78,79,92,94, 95,97, 99, 110,
111, 113, 115, 128, 129, 130,
131, 133, 137, 142, 143, 145,
148, 153, 160
Print All

softkey menu 71, 73, 145, 148,
153, 160
Printer
input field 146
printer connection
preparation for each test 24
PRINTER port
rear panel 54
Procedure
input field 65, 82, 104, 120
PWR CNTL
input field 82, 100, 104, 116, 120,
134,149

R

Radio Standard
input field 65, 82, 104, 120, 138,
144,149, 155
RBW
input field 100, 116, 134, 138
rear panel
13 MHz IN/OUT connector 54
ac power receptacle 54
fuseholder 54
general operation guide 54
PRINTER port 54
SERIAL INTERFACE port 54
Recall
softkey menu 160
recalling afile
file management 163
recalling the values
test parameter 60
replacement
line power fuse 21
Return
softkey menu 64, 71, 72, 73, 74,
75,76,77,78,79,81,91, 92,

93, 94, 95, 97, 99, 103, 109,
110, 111, 113, 115, 119, 127,
128, 129, 130, 131, 133, 136,
137,141, 142, 143, 145, 148,
153, 160, 161
RF IN/OUT connector
front panel 53
RF ON annunciator
screen field 67, 85, 106, 122
RF Output
input field 144, 149
RF Test
automatic test flow 154
RX Leve
pass/fail test 157
test item 67, 84
test limit 152
RX Quality
pass/fail test 157
test item 67, 84
test limit 152

S

Save
softkey menu 160
Save Execute
softkey menu 161, 163
saving afile
file management 161
screen field
CONFIGURATION 146
display field 68, 70, 85, 122, 123,
124
input field 65, 138, 146, 149, 155
instruction message 67
measuring screen 100, 116, 134
operation message 67
RF ON annunciator 67, 85, 106,
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122
SPECTRUM MONITOR 138
stand-by screen 65, 82, 104, 120
talk measuring screen 70
test condition screen 149
test flow step 65
test item 66
test sequence screen 155
screen flow chart
general operation guide 56
screen reference
AUTOMATIC TEST 63
CONFIGURATION 145
general operation guide 52
initial screen 61
SIGNAL GENERATOR 143
SPECTRUM MONITOR 136
Screen Simp/Detai
softkey menu 63, 64, 66, 69, 71,
73
selecting afield entry
CURSOR CONTROL knob 52
selecting an input field
test parameter 58
Sensitivity
input field 121
pass/fail test 157
testitem 67, 84
Sensitivity BER
GPRS mode 130
measuring screen 130
test item 122
Sensitivity BLER
GPRS mode 130
measuring screen 130
test item 122
Sensitivity/RX Quality/RX Level
measuring screen 95

pass/fail screen 78
SERIAL INTERFACE port
rear panel 54
serial numbers 196
Serial Port
input field 146
shipment check
installing the test set 17
Signa
input field 83, 121
SIGNAL GENERATOR
initial screen 61
major functions 15
screen reference 143
signal generator screen 143
signal generator screen
SIGNAL GENERATOR 143
simplified screen
stand-by screen 63
Slot Config
input field 121
softkey
front panel 52
softkey label
display annotation 55
softkey menu

Abort 69, 86, 88, 90, 96, 98, 107,
108, 114, 123, 124, 126, 130,

132, 140
BSCadl 81
Cancel 163, 166
Delete 160
Fail 69

File Management 145, 148, 153

Format 160

Knob MKR/Cursor 91, 93, 99,
110, 111, 115, 127, 129, 133,

137, 141

Marker Coars/Fine76, 77,92, 93,
99, 110, 111, 115, 128, 129,
133, 137, 142

Mode Sync/Async/GPRS 81,
103, 119

MSCall 81

No 163, 165

OK 165

Pass 69

Print 71, 73, 75, 76, 77, 78, 79,
92,94, 95, 97, 99, 110, 111,
113, 115, 128, 129, 130, 131,
133, 137, 142, 143, 145, 148,
153, 160

Print All 71, 73, 145, 148, 153,
160

Recall 160

Return 64, 71, 72,73, 74, 75, 76,
77,78,79,81,91, 92, 93, 94,
95,97,99, 103,109, 110, 111,
113, 115, 119, 127, 128, 129,
130, 131, 133, 136, 137, 141,
142, 143, 145, 148, 153, 160,
161

Save 160

Save Execute 161, 163

Screen Simp/Detai 63, 64, 66, 69,
71,73

stand-by screen 64

Start 64, 69,70, 71,73,74,91, 93,
95,97,98,103,109, 111, 113,
115, 119, 127, 129, 131, 133,
136, 141

talk measuring screen 69

Test Condition 153

Test Sequence 148

Test Setup 145

Trigger Sing/Cont 90, 91, 93, 95,

203




| ndex

96, 97, 98, 99, 108, 109, 111,
113, 114, 115, 126, 127, 129,
130, 131, 132, 133, 136, 140,
141
Yes 163, 165
Zoom Off/On 76, 91, 109, 127
Span
input field 100, 116, 134, 138
Specification 173
specifying avaue
test parameter 58
SPECTRUM MONITOR
initial screen 61, 136
major functions 15
screen field 138
screen reference 136
testing examples 48
Spectrum Monitor
asynchronous mode 114
GPRS mode 132
measuring screen 98, 114, 132
test item 84, 105, 122
stand-by screen
asynchronous mode 103
attached screen 123
AUTOMATIC TEST 63
detailed screen 63
GPRS mode 119, 123
screen field 65, 82, 104, 120
simplified screen 63
softkey menu 64
synchronous mode 81
Start
softkey menu 64, 69, 70, 71, 73,
74,91, 93, 95, 97, 98, 103,
109, 111, 113, 115, 119, 127,
129, 131, 133, 136, 141
storing two values

test parameter 59
Synchronous Mode 80
synchronous mode

MANUAL TEST 15, 80

testing examples 34

measuring screen 86

measuring screen example 90

stand-by screen 81
system requirement

preparation for each test 22

T

Tak
automatic test flow 154

talk measuring screen
AUTOMATIC TEST 69
screen field 70
softkey menu 69

Tak/RF Test
measuring screen 88

TCH
input field 82, 104
Variable 66, 156

TCH (Tak)
input field 66, 156

Test Condition
softkey menu 153

test condition screen
CONFIGURATION 148
screen field 149

test flow step
screen field 65

test item
Burst Timing 67, 84, 105
DC Current 67, 84, 105, 122
Frequency Error 67, 84, 105, 122
Peak TX Power 67, 84, 105, 122
Phase Error 67, 84, 105, 122

Power Ramp 67, 84, 105
Power vs Time 122
RX Level 67, 84
RX Quality 67, 84
screen field 66
Sensitivity 67, 84
Sensitivity BER 122
Sensitivity BLER 122
Spectrum Monitor 84, 105, 122
test limit
BER 151
BLER 151
Burst Timing 151
DC Current 152
FER 151
Freguency Error 151
input field 151
Peak TX Power 151
Phase Error 151
Power Ramp 151
RX Level 152
RX Quality 152
test parameter
recalling the values 60
selecting an input field 58
specifying avalue 58
storing two values 59
variable increment softkey 60
Test Sequence
softkey menu 148
test sequence
automatic test flow 154
test sequence screen
CONFIGURATION 153
screen field 155
Test Setup
softkey menu 145
test SIM installation

204



| ndex

preparation for each test 22
testing examples
AUTOMATIC TEST 29
MANUAL TEST
asynchronous maode 40
GPRS mode 44
synchronous mode 34
SPECTRUM MONITOR 48
using functions 28
Timing ADV
input field 83, 121
Trigger Sing/Cont
softkey menu 90, 91, 93, 95, 96,
97,98,99,108, 109, 111, 113,
114, 115, 126, 127, 129, 130,
131, 132, 133, 136, 140, 141
troubleshooting
lost settings 25
no measurement 25
out of order internal clock 25
preparing for use 25

U

Update
input field 147

using a user-supplied cable
UUT connection 23

using function
testing examples 28

using the antenna coupler
UUT connection 23

using the RF cable
UUT connection 23

UUT connection
preparation for each test 23
using a user-supplied cable 23
using the antenna coupler 23
using the RF cable 23

\Y

Variable
DCP 66, 156
input field 66, 156
TCH 66, 156
variable increment softkey
test parameter 60

w

warm-up time
installing the test set 21

Y

Yes
softkey menu 163, 165

z

Zoom Off/On
softkey menu 76, 91, 109, 127

205




	E6392-90051.pdf
	E6392-90051_manual
	Front Matter
	Safety Information
	Safety Symbols
	Declaration Of Conformity
	In this Book

	Contents
	1 Preparing for Use
	Major Functions
	Installing the Test Set
	Checking the Shipment
	Power Cable
	Meeting Electrical and Environmental Requirements
	Line Settings
	Environment
	Providing Adequate Ventilation
	Instructions for Cleaning

	Replacing the Line Power Fuse
	Warm-Up Time

	Preparation for Each Test
	System Requirement
	Installing the Test SIM
	Adjusting the Display Contrast
	UUT Connections
	Entering Attenuations
	Connecting a Printer (optional)

	Troubleshooting
	No Measurement after Start
	Out of Order Internal Clock


	2 Using Functions
	Testing a Mobile Phone
	Dual Band Automatic Test
	Dual Band Manual Test
	Manual Test (Asynchronous)
	Manual Test (GPRS)
	Spectrum Monitor

	3 Screen Reference
	General Operation Guide
	Front Panel Overview
	Rear Panel Overview
	Display Annotation
	Screen Flow Chart

	Test Parameters, Test Items and Allowable Ranges
	Storing Two Numeric Values
	Recalling the Numeric Values
	Variable Increment Softkey


	Initial Screen
	AUTOMATIC TEST
	Stand-by Screen
	Screen Fields

	Talk Measuring Screen
	Screen Fields

	Aborted Screen
	Pass/Fail Screen
	Pass/Fail Screen Examples
	Pass/Fail: Burst Timing/Power Ramp
	Pass/Fail: Phase Error/Frequency Error
	Pass/Fail: Sensitivity/RX Quality/RX Level
	Pass/Fail: DC Current


	MANUAL TEST (Synchronous Mode)
	Measurement Mode Selection
	Test SIM
	Stand-by Screen
	Screen Fields

	MS Call or BS Call Measuring Screen
	Talk/RF Test Measuring Screen
	Measuring Screen Examples
	Measuring Screen Examples
	Measuring: Peak TX Power/Burst Timing/Power Ramp
	Measuring: Peak TX Power/Burst Timing/Power Ramp
	The actual measurement data are shown in enlarged numerals but the
	While making continuous measurements, the
	Figure 3-25 Measuring: Peak TX Power/Burst Timing/Power Ramp Screen
	Figure 3-25 Measuring: Peak TX Power/Burst Timing/Power Ramp Screen
	<グラフィック>

	Softkey Menu
	Softkey Menu
	Softkey Menu
	Softkey Menu

	o Trigger Sing/Cont
	o Trigger Sing/Cont
	o Trigger Sing/Cont
	o Trigger Sing/Cont


	o Abort
	o Abort
	o Abort





	Figure 3-26 Aborted: Peak TX Power/Burst Timing/Power Ramp Screen
	Figure 3-26 Aborted: Peak TX Power/Burst Timing/Power Ramp Screen
	<グラフィック>

	Figure 3-27 Aborted: Peak TX Power/Burst Timing/Power Ramp Zoomed Screen
	Figure 3-27 Aborted: Peak TX Power/Burst Timing/Power Ramp Zoomed Screen
	<グラフィック>

	Softkey Menu 1
	Softkey Menu 1
	Softkey Menu 1
	Softkey Menu 1

	o Start
	o Start
	o Start
	o Start


	o Trigger Sing/Cont
	o Trigger Sing/Cont
	o Trigger Sing/Cont


	o Zoom Off/On
	o Zoom Off/On
	o Zoom Off/On


	o More (1 of 3)
	o More (1 of 3)
	o More (1 of 3)


	o Return
	o Return
	o Return





	Softkey Menu 2
	Softkey Menu 2
	Softkey Menu 2
	Softkey Menu 2

	o Knob MKR/Cursor
	o Knob MKR/Cursor
	o Knob MKR/Cursor
	o Knob MKR/Cursor


	o Marker Coars/Fine
	o Marker Coars/Fine
	o Marker Coars/Fine


	o More (2 of 3)
	o More (2 of 3)
	o More (2 of 3)


	o Return
	o Return
	o Return




	Softkey Menu 3
	Softkey Menu 3
	Softkey Menu 3

	o Print
	o Print
	o Print
	o Print


	o More (3 of 3)
	o More (3 of 3)
	o More (3 of 3)


	o Return
	o Return
	o Return






	Measuring: Phase Error/Frequency Error
	Measuring: Phase Error/Frequency Error
	The RMS and Peak Phase Error and Frequency Error are shown along with the marker readout if the m...
	If there is no limit value set in either
	Figure 3-28 Aborted: Phase Error/Frequency Error Screen
	Figure 3-28 Aborted: Phase Error/Frequency Error Screen
	<グラフィック>

	Softkey Menu 1
	Softkey Menu 1
	Softkey Menu 1
	Softkey Menu 1

	o Start
	o Start
	o Start
	o Start


	o Trigger Sing/Cont
	o Trigger Sing/Cont
	o Trigger Sing/Cont


	o More (1 of 3)
	o More (1 of 3)
	o More (1 of 3)


	o Return
	o Return
	o Return




	Softkey Menu 2
	Softkey Menu 2
	Softkey Menu 2

	o Knob MKR/Cursor
	o Knob MKR/Cursor
	o Knob MKR/Cursor
	o Knob MKR/Cursor


	o Marker Coars/Fine
	o Marker Coars/Fine
	o Marker Coars/Fine


	o More (2 of 3)
	o More (2 of 3)
	o More (2 of 3)


	o Return
	o Return
	o Return




	Softkey Menu 3
	Softkey Menu 3
	Softkey Menu 3

	o Print
	o Print
	o Print
	o Print


	o More (3 of 3)
	o More (3 of 3)
	o More (3 of 3)


	o Return
	o Return
	o Return






	Measuring: Sensitivity/RX Quality/RX Level
	Measuring: Sensitivity/RX Quality/RX Level
	The test data for BER, FER, RX Quality, and RX Level are shown as follows. Any data indicating a ...
	Figure 3-29 Aborted: Sensitivity/RX Quality/RX Level Screen
	Figure 3-29 Aborted: Sensitivity/RX Quality/RX Level Screen
	<グラフィック>

	Softkey Menu 1
	Softkey Menu 1
	Softkey Menu 1
	Softkey Menu 1

	o Start
	o Start
	o Start
	o Start


	o Trigger Sing/Cont
	o Trigger Sing/Cont
	o Trigger Sing/Cont


	o More (1 of 2)
	o More (1 of 2)
	o More (1 of 2)


	o Return
	o Return
	o Return




	Softkey Menu 2
	Softkey Menu 2
	Softkey Menu 2

	o Print
	o Print
	o Print
	o Print


	o More (2 of 2)
	o More (2 of 2)
	o More (2 of 2)


	o Return
	o Return
	o Return






	Measuring: DC Current
	Measuring: DC Current
	NOTE DC current measurements can be executed only when the
	NOTE DC current measurements can be executed only when the

	Camp On DC Current is measured at the
	NOTE Camp On DC Current can be measured when the
	NOTE Camp On DC Current can be measured when the

	Talk DC Current is measured at the
	Figure 3-30 Measuring: Camp On DC Current Screen
	Figure 3-30 Measuring: Camp On DC Current Screen
	<グラフィック>

	Softkey Menu
	Softkey Menu
	Softkey Menu
	Softkey Menu

	o Trigger Sing/Cont
	o Trigger Sing/Cont
	o Trigger Sing/Cont
	o Trigger Sing/Cont


	o Abort
	o Abort
	o Abort





	Figure 3-31 Aborted: Talk DC Current Screen
	Figure 3-31 Aborted: Talk DC Current Screen
	<グラフィック>

	Softkey Menu 1
	Softkey Menu 1
	Softkey Menu 1
	Softkey Menu 1

	o Start
	o Start
	o Start
	o Start


	o Trigger Sing/Cont
	o Trigger Sing/Cont
	o Trigger Sing/Cont


	o More (1 of 2)
	o More (1 of 2)
	o More (1 of 2)


	o Return
	o Return
	o Return




	Softkey Menu 2
	Softkey Menu 2
	Softkey Menu 2

	o Print
	o Print
	o Print
	o Print


	o More (2 of 2)
	o More (2 of 2)
	o More (2 of 2)


	o Return
	o Return
	o Return






	Measuring: Spectrum Monitor
	Measuring: Spectrum Monitor
	The RF spectrum of the traffic channel can be measured with Spectrum Monitor. When aborted, the s...
	Figure 3-32 Measuring: Spectrum Monitor Screen
	Figure 3-32 Measuring: Spectrum Monitor Screen
	<グラフィック>

	Softkey Menu
	Softkey Menu
	Softkey Menu
	Softkey Menu

	o Trigger Sing/Cont
	o Trigger Sing/Cont
	o Trigger Sing/Cont
	o Trigger Sing/Cont


	o Abort
	o Abort
	o Abort
	softkey menu:Abort;Abort:softkey menu





	If the
	Figure 3-33 Aborted: Spectrum Monitor Screen
	Figure 3-33 Aborted: Spectrum Monitor Screen
	<グラフィック>

	Softkey Menu 1
	Softkey Menu 1
	Softkey Menu 1
	Softkey Menu 1

	o Start
	o Start
	o Start
	o Start


	o Trigger Sing/Cont
	o Trigger Sing/Cont
	o Trigger Sing/Cont


	o More (1 of 3)
	o More (1 of 3)
	o More (1 of 3)


	o Return
	o Return
	o Return




	Softkey Menu 2
	Softkey Menu 2
	Softkey Menu 2

	o Knob MKR/Cursor
	o Knob MKR/Cursor
	o Knob MKR/Cursor
	o Knob MKR/Cursor


	o Marker Coars/Fine
	o Marker Coars/Fine
	o Marker Coars/Fine


	o More (2 of 3)
	o More (2 of 3)
	o More (2 of 3)


	o Return
	o Return
	o Return




	Softkey Menu 3
	Softkey Menu 3
	Softkey Menu 3

	o Print
	o Print
	o Print
	o Print


	o More (3 of 3)
	o More (3 of 3)
	o More (3 of 3)


	o Return
	o Return
	o Return






	Screen Fields
	Screen Fields
	The following test parameters need to be specified for a new test:
	The following display fields show the measurement results:



	MANUAL TEST (Asynchronous Mode)
	Stand-by Screen
	Screen Fields
	Explanation

	Measuring Screen
	Measuring Screen Examples
	Measuring: Peak TX Power/Burst Timing/Power Ramp
	Measuring: Phase Error/Frequency Error
	Measuring: DC Current
	Measuring: Spectrum Monitor
	Screen Fields


	MANUAL TEST (GPRS Mode)
	Stand-by Screen
	Screen Fields
	Idle Screen

	Attached Screen
	Measuring Screen Examples
	Measuring Screen Examples
	Measuring: Peak TX Power/Power vs Time
	Measuring: Phase Error/Frequency Error
	Measuring: Sensitivity in BLER
	Measuring: DC Current
	Measuring: Spectrum Monitor
	Screen Fields


	SPECTRUM MONITOR
	Initial Screen
	Screen Fields
	Measuring Screens


	SIGNAL GENERATOR
	SIGNAL GENERATOR Screen
	Screen Fields


	CONFIGURATION
	CONFIGURATION Screen
	Screen Fields

	Test Setup: Test Condition Screen
	Screen Fields
	Setting Test Limits on Test Items

	Test Setup: Test Sequence Screen
	Automatic Test Flow
	Screen Fields
	Creating Instruction Messages

	File Management
	Saving a Test Setup File
	Recalling a Test Setup File

	How to Update the Firmware


	4 Functionality/Operation
	GSM Mobile Block Diagram
	GSM Measurements Selection
	GPRS Overview
	Difference from HSCSD
	GPRS Network Topology


	5 Specifications
	General Information
	RF Input/Output
	RF Signal Generator
	RF Analyzer
	Transmitter Carrier Peak Power Measurement
	Power Ramp Measurement
	Phase and Frequency Error Measurement
	Spectrum Monitor

	DC Power Supply
	DC Current Measurement
	Memory Card
	Asynchronous Test (Option 002)
	Spectrum Monitor
	RF Signal Generator

	GPRS Test (Option 040)
	Specifications Unique for GPRS Measurement

	Rear Panel
	Frequency Reference
	Serial Interface
	Printer Interface

	General Specifications

	A General Information on the GSM System
	The GSM System
	RF Channels
	Power Classes
	Power Control Levels
	RX Level
	RX Quality
	Limits for BER and FER
	Limits for Frequency Error


	B Input Fields and Allowable Ranges
	Table 0-1 Input Fields and Allowable Choices or Ranges

	C Manual Changes
	Introduction
	Serial Numbers
	Manual Changes
	Change 1
	Change 2


	Index


