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Safety
Information

NOTE:

The following general safety precautions must be observed during all phases of
operation, service, and repair of this instrument. Failure to comply with these
precautions or with specific WARNINGS elsewhere in this manual viol ates 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
requirements.

The Agilent Technologies E6393A complies with INSTALLATION CATEGORY Il and
POLLUTION DEGREE 2 in IEC61010-1. Agilent E6393A isan 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 Operate In An Explosive Atmosphere

Do not operate the instrument in the presence of flammable gasses or fumes.
Operation of any electrical 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 internal 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, always 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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Symbols
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WARNING:
CAUTION:
NOTE:

DO NOT Substitute Parts Or Modify Instrument

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 manual 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 calls 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 essential to highlight.
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In this Book

This guide describes how to use the Agilent Technologies E6393A CDMA MS
Test Set. Throughout this manual theterm "Test Set" is used to refer to the Agilent
E6393A. This Test Set provides avariety of test functions to validate the
performances of 1S-95A, TSB-74, ARIB T53, J-STD-008, PCS US, AMPS, PCS
Korea PO, and PCS Korea P1 mobile phones.

This guide contains the following information:

Chapter 1, " Preparing for Use"

This chapter explains the procedures you must perform before running tests.

Chapter 2, " Using Functions"

This chapter explains several basic test procedures, to help the first time users to
become familiar with the Test Set.

Chapter 3, " Screen Reference"

Thischapter provides detailed i nformation on the functions and softkeys of each screen.

Chapter 4, " Functionality/Operation”

This chapter introduces technical information on CDMA and AMPS mobile phones
including call processing, initializing process flow diagram, and the typical block
diagrams of CDMA and AMPS mobile phones.

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

Appendix A, “Input Fields and Allowable Ranges’
This appendix provides the allowable ranges and choices for all input fields.
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Preparing for Use

This chapter provides an overview of the Test Set’s major functions. It also
describes the steps you must perform before starting your actual tests.

13



Preparing for Use
Major Functions

Major Functions

TheAgilent E6393A CDMA MS Test Set (the Test Set) isan easy-to-use, flexible,
programmable, low cost mobile phone test solution.

Figurel-1 Agilent E6393A CDMA MSTest Set
I_h'_ 'E'.E!“E'-'I E’lzﬁzéz TEST SET [CCUREOR. CORTROLT)
Agilent E6393A Ptomtictest | | [ 7N
CDMA M5 Test Set [Ma2uz] Tast ] \-& )II
e AW e :
trozedore: ) TR [TE houdpzer ] - 5
iiﬁ st - E CONTRAST FHESLY
- |Belect o test mede a7 Ceotigurzbien i | — .k'_j I:l
o _- & .:"- -'::1':]-.
r @ EF_In/aot
LIHE . HEMOEY CARD _EJECT .
£| . & l_ ) | -l

The Test Set acts as both a base station, for making phone calls, and a .
measurement system for testing. The Test Set provides the following function
modes for testing CDMA (Cellular and PCS) and AMPS mabile phones:

» The Automatic Test mode automatically executes atest sequence that is
configured for individual testing requirements. Y ou can test on three different
traffic channels for each of three radio systems. Multi-mode mobile phones
such as CDMA with AMPS and CDMA (PCS) with AMPS can be quickly
tested with this feature (the AMPS test function is available for the Test Set
with Option 003).

e TheManual Test mode is designed to make real-time tests and measurements
that facilitate troubleshooting and adjusting mobile phones, including those
with multi-mode capability. In this mode, the mobile phone should be set to its
test mode. Tests are made with the Test Set and the mobile phone networked to
communicate with each other. Thisis used to test mobile phones during the
Talk/RF Test step of atest flow.

 TheTX Analyzer modeis available for the Test Set with Option 002. In this
mode, the mobile should be set to its talk mode. Tests are made without
networking the Test Set and the mobile phone under test with each other. This
function is used to test the RF transmission characteristics of mobile phones.

» The Signal Generator mode is available for the Test Set with Option 002. This
mode generates an RF signal with or without modulation. In this mode, the
mobile should be set to its receiver mode. Tests are made without networking
the Test Set and the mobile phone under test with each other. This functionis
used to test the RF receiver characteristics of mobile phones.

14 Chapter 1



Preparing for Use
Major Functions

» The Configuration mode is used to configure the fundamental parameters of the
Test Set, auto test sequence, test conditions for Pass/Fail tests, and to manage
test setup filesin an SRAM memory card.
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Preparing for Use
Installing the Test Set

Installing the Test Set

This section contains the proper installation procedure of the Test Set as follows;

“Checking the Shipment” on page 16,

“Power Cable’ on page 17,

“Meeting Electrical and Environmental Requirements” on page 19,
“Replacing the Line Power Fuse” on page 20,

“Warm-Up Time” on page 20.

Checking the Shipment

1

Inspect the shipping container for damage.

Look for any signs of damage such as a dented or torn shipping container, or
cushioning material that shows signs of unusual stress or compacting from
shipment.

Carefully remove all contents from the shipping container and verify that your
order is complete. Refer to Table 1-1, “ Shipment Verification List,” for thelist
of itemsthat are shipped standard with the Test Set., and Table 1-2, “ Additional
Option List,” for thelist of options you may have ordered.

Table 1-1 Shipment Verification List

Item Qty Part Number
Universal DC/Audio Adapter 1 E6393-60001
User’s Guide (this book) 1 E6393-90001
Programmer’s Guide 1 E6393-90002
Quick Reference Guide 1 E6393-90003
AC Power Cord? 1
Calibration Certificate 1

a. The part number depends on the country where the instrument is used.

See “Power Cable’ on page 17.

16
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Preparing for Use
Installing the Test Set

Table 1-2 Additional Option List
Option Description Part Number
001 Add Antenna Coupler E6392-60002
002 Add TX Analyzer and Signal Generator
Capabilities
003 Add AMPS Test Capability
[y
004 Add PCS Test Capability (furnished) LY
D
005 Add Memory Card (PCMCIA SRAM) E6393-85001 E_
>
010 Add High Level Signal Output and Low <
Power Measurement Capabilities i
0BO Delete Manual Set &
0B1 Add Manual Set
202 RF Cable for Nokia 51xx, 61xx, 71xx E6392-61603
mobile phones
UK6 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 plug must be plugged into an

outlet that provides a protective earth ground connection.

Chapter 1 17



Preparing for Use
Installing the Test Set

Figurel-2 Power Cable Supplied

Australia/ New Zealand

OPTION 900 United Kingdom OPTION 901
} Plug : BS 1363/A, 250V, 10A Plug : AS 3112, 250V, 10A
Cable: HP 8120-1351 Cable: HP 8120-1369
OPTION 902 Continental Europe | OPTION 903 U.S./ Canada

Plug : CEE 7 Standard Sheet VII, 250V, 10A Plug : NEMA 5-15P, 125V, 10A
Cable: HP 8120-1689 Cable: HP 8120-1378

U.S./ Canada OPTION 906 Switzerland

OPTION 904
Plug : NEMA 6-15P, 250V, 6A Plug : SEV Type 12, 250V, 10A
Cable: HP 8120-0698 Cable: HP 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: HP 8120-2956 Cable: HP 8120-4211
OPTION 918 Japan OPTION 920 Argentina
Plug : JIS C 8303, 125V, 12A Plug : Argentine Resolution 63, Annex IV, 250V, 10A
Cable: HP 8120-4753 Cable: HP 8120-6870
OPTION 921 Chile OPTION 922 China

Plug : CEI 23-16, 250V, 10A Plug : GB 1002, 250V, 10A
Cable: HP 8120-6978 Cable: HP 8120-8376

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

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

OPTOXXE
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Preparing for Use
Installing the Test Set

Meeting Electrical and Environmental Requirements

CAUTION

WARNING

CAUTION

Line Settings

The available ac power source must meet the following requirements:

Even though this product has an autorange line voltage input, be sure that the
supply voltage is within the specified range.

Voltage:

» 100 to 240V nomina (88 to 264 V range)

Frequency:

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

e 250 VA maximum
Verify that the power cord is not damaged and that the power outlet provides a
protective earth contact.

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. Intentional interruption is prohibited.

Always use the three-prong ac power cord supplied with this product. Failure to
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 (refer
to Chapter 5, “ Specifications,” for details):

* Indoor use
e 0° to 40°C operating temperature unless otherwise specified
e -20°to 60°C storage temperature unless otherwise specified

« EMC: complieswith IEC 61326-1:1997 and Amendment 1:1998
CISPR11: 1997+A1/ EN 55011:1998 Group 1, Class A

» Sdfety: certified to CAN/CSA C22.2 No. 1010.1-92
Complies with IEC 61010-1:1990, Amendment 1 and 2

¢ Altitude: Less than 2000 meters

Chapter 1
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Preparing for Use

Installing the Test Set

CAUTION

Providing Adequate Ventilation

Cooling holes are located on the bottom cover and the rear panel of the instrument.
To facilitate air flow through the product, do not allow these holes to become
obstructed.

Ventilation Requirement: 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

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

Replacing the Line Power FuseA

The line power fuse holder islocated on the right side of the Test Set’s rear panel.
Before replacing the fuse, disconnect the line power cable from the Test Set. 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. Re-install the fuse cap and apply power.

The type and rating of thisfuse are as follows:

UL/CSA type, timedelay, 3.15 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.

20
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Preparing for Use
Preparation for Each Test

Preparation for Each Test

Perform the following procedures before starting each test.

System Requirement A\

The following equipment is required to construct atest system with the mobile
phone under test (UUT or Unit Under Test):

» TheAgilent E6393A CDMA MS Test Set

* RF Antenna Coupler (P/N: E6392-60002) to connect the RF signal to the UUT,
or an RF cable to connect the RF signal to the UUT

* Universal DC/Audio Adapter (P/N: E6393-60001) and appropriate cablesto
connect the dc power supply and audio signalsto the UUT (optional)
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0 Useapair of binding posts, “DC Output”, to supply the dc power to the
UUT.

0 Useapair of BNC connectors (female), “Analog Audio In/Out”, to connect
the audio input and output signals with the UUT for AMPS measurements.

0 Usethe D-sub 9-pin connector, “AUX”, to connect both the dc power
supply and the audio input and output signals with the UUT for AMPS

measurements.

« A printer with a connecting cable (optional)

Figure1-3 Typical Test Setup for a M obile Phone

Mohile Phone

Agilent EG393A CDMA MS Test Set

T 1= k-
e o )
Printer ‘ S E 5 5 RF
| =g o Connection f
e @ A
P ' Audio i mg DC
Printer Cable Out/In !! " Power
(AMPS)

Universal DC/Audio Adapter
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Adjusting the Display Contr ast

Y ou can adjust the display contrast by rotating the CONTRAST knob on the front
panel.

Rotate the CONTRAST knob counterclockwise to gradually darken the display
background in comparison to the text.

UUT Connections

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

Using the Antenna Coupler

Connect the Antenna Coupler to the RF IN/OUT port on the front panel of the Test
Set with the cable supplied. Insert the UUT’ s antenna into the Antenna Coupler
hole as deeply as possible.

Using a User-Supplied Cable

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

Entering L osses

Depending on the connection methods between the Test set and the UUT, different
losses may be caused in both the RF input and RF output paths, resulting in
inaccurate measurement data. To improve your test accuracy, determine and enter
the appropriate attenuations caused by the antenna coupler or cable you use to
connect the UUT to the Test Set.

Step 1. Press the Configuration softkey to obtain the Configuration screen.

i Configuration

Procedure: |
Panel Key:
Feference;

Sarial Port
Baud Rate:
Data Length:
Sbop Bita:
Parity:
Keontrel:

Loss: W
Callulae:
128954/ TERT4 /RMPE:
JApan;
FCE:

2001/01/20 12:34
RF In RF Out

] 1 1. 0%E

Ediktor:
Position
Delete
Del End
1

Option: 002 003 004 010

< |y

uto Test
Soquencs

Print
Borean
|

Tast
ondition

brint

Fll

ile
iR RN

pore
{1 of 2)

HoE®
[2 of 2}

Raturn

Step 2. Rotate the CURSOR CONTROL knob to move to the Lossfield, then press the
knob once to select the field. Notice that the round cursor changes to atriangle.
This indicates that the cursor has changed to selection mode.

22
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Preparing for Use
Preparation for Each Test

Step 3. Rotate the CURSOR CONTROL knob until the On option appears, then press the
knob again to select this option and apply attenuations in your tests. If you do not
want to apply attenuationsto your tests, select the Off option. The cursor returns to
acircle, and you can again move from field to field.

Step 4. Using the CURSOR CONTROL knob, move to each of the input fields for RF
In/RF Out and radio systems.

Configuration Z00L/01/20 12:34
Loss: AF In RF out kLl /xi0/
Procedure: Cellular: =100/21000
Fanel Hey: ISO5A/TERTA /AHEE:b 4. 4dB B
Beference: Japan; | 1, Tl =11
Auko Tesk Bum: BCS:
Serial Fort dB =1:]
Baud Rate: dB =124
Data Length; Editor:
Stop Bita: EFrint Header: Pasition
Parity: Delote
Heontrol: Dal End
Terminator: Becper : A
20011 ] e EEl Firmware: A Bl.02 B
YYYY MM DOD/HH M| Update: jo£ 5] c
&)
Gption: 002 ©O3 004 010 E
F Cancal

Step 5. Using the CURSOR CONTROL knob, enter the appropriate loss values caused by
the antenna coupler or cable you use.

Step 6. Press the Return softkey to return to the initial screen.

Connecting a Printer (optional)

To print an image of the screen, connect a printer to the Test Set as shown in
Figure 1-4, “ Connecting a Printer.” Use an appropriate interface cable between the
printer connector and the PRINTER port (female, parallel port) on the rear panel of

the Test Set.
Figurel-4 Connecting a Printer
Agilent EG393A CDMA MS Test Set Printer
: --: | _| T “_In &

Printer Cable
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Preparing for Use
Preparation for Each Test
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Using Functions

This chapter covers several typical test procedures. These procedures may assist
first time users to become familiar with the basic Test Set capabilities.
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Using Functions
Testing a Mobile Phone with the Test Set

Testing a M obile Phone with the Test Set

Each procedure in this chapter includes step-by-step explanations along with
appropriate screen illustrations. Theinformation about the radio systems supported
is provided in Chapter 3, “ Screen Reference” This chapter contains the following
procedures:

» “Testing aDua-Mode Mobile Phone by Automatic Test” on page 27
» “Testing aDual-Mode Mobile Phone by Manual Test” on page 38

» “TestingaCDMA Mobile Phone by TX Analyzer” on page 47

» “Testingan AMPS Mobile Phone by TX Analyzer” on page 51
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Using Functions
Testing a Dual-Mode Mobile Phone by Automatic Test

Testing a Dual-M ode M obile Phone by Automatic Test

NOTE

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

NOTE

Step 6.

This procedure explains how to test a dual-mode (CDMA and AMPS) mobile
phone using the Automatic Test mode.

This procedure applies to the Test Set with Option 003, “AMPS Test Capability”,
and Option 010, “High Level Signal Output and Low Power Measurement
Capabilities’.

Turn the Test Set on and wait for the selftest routine to finish.

Agilent E6393A Automatic Test
CDMA MS Test Set Manual Test

Bev, A.DLOY

; - T% Analyzer
Procedare; SEEIqei Ay

Signal Generator

Configuration

(Belect & test mode or Confiquration.

Refer to “Preparation for Each Test” on page 21 and perform the required
procedures before starting the test.
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Use the Universal DC/Audio Adapter and appropriate cables to supply dc power
from the Test Set to the mobile and to measure dc currents at the idle and talk
states.

Use the Universal DC/Audio Adapter and appropriate cables to connect the
Analog Audio In and Out ports with the mobile. This connection enables to
measure TX Distortion, FM Deviation, RX Distortion, and RX SINAD for AMPS
mobiles.

Press the PRESET key to reset the Test Set to the factory defaults.

The instrument default state after power-on is the same state as just before
power-off. The previous state is stored in the internal memory.

If you are using an SRAM memory card with predefined test procedures, continue
with this step, otherwise proceed to Step 7 on page 28.

a. Insert the SRAM memory card into the MEMORY CARD dlot. Up to four file
names are displayed in the Procedure field.

b. Pressthe CURSOR CONTROL knob and rotate the knob to select one of the
files.

Chapter 2
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Using Functions
Testing a Dual-Mode Mobile Phone by Automatic Test

c. Pressthe CURSOR CONTROL knob again to recall the test procedure into the
Test Set by pressing Y essoftkey.

Agilent E6393A Mutomatic Test
CDMA MS Test Set wanmal Test

kev. A.0LGD

Procedure: TX Analyzer

Signal Cenerator

g
8
&

3 L s OB

—
Belect a test mode or Configuration, FRLHUREIeR

d. Proceed to Step 36 on page 33.

Step 7. Pressthe Configuration softkey to access the Configuration screen.

Configuration Z001/01/20 12:34
Loss: EF In RF Out lAuto Test rint
Ergggdura; Cellular: Saquenca Fcra@n
Panel HKey: IE558, TERTAL / AMPE « m:m Eﬂﬂ.
Beferenge; JAPan:
Aukto Teskt Bumn! PCE: Tast Print
Serial Port Condition |(All
Baud Rabe:
Data Length; =
Stop Bita: Brint Hedder: t&l&
Parity: nagement
Hoontrol:
Terminator; Becper © A
E ol Bl B BBl Ficmwara: B More Mo
FYTT b J:I]:I.-'HH bﬂd.l Update: c [1 of 2) {2 of 2)
D
Option: 002 003 004 010 E
E ’Ratu rm

Step 8. Usethe CURSOR CONTROL knab to set the Auto Test Run mode to Pause. This
will cause thetest to stop if afailure occurs. Notice that the circular cursor changes

form.
<1
/
7 -
Loss: m’ 115'2?21 aézguig

Canflquratlﬂn

4
nto Test rint
Sequence SOrean
Test Frint
Condition 1

Print Header: Fila
nagement

Procedure: Cellular:
Fanel Key: ISS8A/TEB T4 JAMPE
Reference:

Auto Test Run: PFPduse

Serial Port
Baud Rate:
Data Length:
Step Bita:
Parity:
Xeontrol:
Terminator:

Date/Tima:

Becper:
FlLEmware;
TYYY MM I:I]:I.nrHH b Update:

Hore pMore
(L ef 2) {2 of 2)

Feturn
Step 9. Inthe Lossfields, enter the appropriate loss values depending on the radio system

and the coupler or cable you are using to connect the mobile to the Test Set. Refer
to “Entering Losses’ on page 22.

ocption: 002 003 004 010
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NOTE

Step 10.
Step 11.

Step 12.
Step 13.

Step 14.
Step 15.

Step 16.

NOTE

Using Functions
Testing a Dual-Mode Mobile Phone by Automatic Test

Set the Loss field to On for automatic |oss compensation.

Press the Auto Test Sequence softkey.

Use the CURSOR CONTROL knob to select Cellr/IS95A, AMPS, and Off in the
Sequence No. 1, 2, and 3fields, as shown below.

Clep 1D

A /

T &= T GRS =] o ==t = & LY ShrR=-% -1 ZO0L/O@K'20 12:34
Sequence R‘l:}cal'r;‘ﬁaﬂﬁn 2 Eiib a: E!h
fequance Wo. !

Detail of RF Taak
1 Regastration: R RFCH
2 tun dMax T Power
2 Yoice Echo: Fun Hin TX Fower
d§ M5 Beleajge: Bun Fredquenay Error
% Paging: B Bha
§ BF Test: Time Cffset
7 Bofter Handoff: gensitivity /FER
B Hard Handoff: 0T Current(Idle)
9 BE Eeleoase: Fun DT Current (Talk) Hessages
Amplitude: Service Optian:

Sensitivity: dHm Voice Echo:
Other Tests: dBEm other Tests: eturn

Set the Sequence No. field (on the third line) tol.

Set the second test flow field to Paging. The third step changesto RF Test, the
fourth to BS Release, the fifth toM S Origination, the sixth toVoice Echo, and the
ninth to MS Release, as shown below.

Step 16
'I;:q-:::_m ?D.-:;?/E : Tas= r_ E.E:ﬂa'unncn 3:zl;lﬁé.-'lil_'l,i'z‘lil ‘_,2;3.-1//I

Bequence Wg/: H

Detall of RF Test

1 ReglsPPatrion: RFCH

2 HMax TH Poser

3 RF Test: Min TX Power

4 BE Beleage: Fregquency Error
5 MS ODrigination: Eho

Time OfFaat
Sensitivity/FER
DC Current {Idle)

& Volee Echa!

7 Softer Handoff:
8 Hard Handoff:

5 ME Eeleasc: DC Current{Talk) Messages
Amplitude: Service Option:

Sensitivity: cAEm Veloe Echo:

Oother Tests: dEm Other Tests:

%tu: n

Set the following fields to Run: Registration, MS Origination, Voice Echo, RF
Test, Softer Handoff, and Hard Handoff.

Reset the second test flow field to MS Origination.

Set the three RFCH fields to the appropriate channel numbers and set each cell of
the test item table to Run. Note that the idle dc current measurement is allowed
only at the first RF channel, therefore the second and third channels are skipped.

Min TX Power is not available for the Test Set without Option 010, “High Level
Signal Output and Low Power Measurement Capabilities’.

Chapter 2
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Using Functions
Testing a Dual-Mode Mobile Phone by Automatic Test

Step 17. Set the Amplitude fields for the sensitivity and other tests to the appropriate power
levels, and the Service Option fields for the voice echo and other tests to the
appropriate values, according to the mobile.

T = T Se&tiu rTe = 8 & 11 & Th = & 2001/01/20 1Z2:34
sequence to. 1 [CINYETEN - COCEEEEEN

fequance Wo.: @

1 Registration;
T r—

Detail of BF Tesk
RFCH
Max TX Fower

31 RF Test: Min TX Power

4 BE Beleage: Pr&q‘uency Error

4 MS Origination: Eho

i Voice Edha: Time Offaat

7 BEofter Handoff: Sensitivity/FER

8 Hard Handoff: DS Current {Idle)

4 ME Releoase: DC Current {Talk)

Amplitude: Service Option:
Senaitivity: Volse BEsho!

Other TesLts: Other Tests:

Step 18. After all parameters are set, press the Messages softkey.

Ta st Satup rMassagas Zo01/01/20 12:34
Sequence Ho.l: Cellr/ISSBa
1 Registration: Fun Editor:
2 M8 Originaticn: Fun Fosition
3 Voloe Baoho: Run Delete
4 M8 Release: Fan Dl End
5 Paging: Biun A
& RF Test: Fun E
7 Softer Handoff: Run c
2 Hard Handoff: Fun n}
5 BS Release: . E
r
ic]
H
I
I

H’cssaic fox Eltvci He II Etutn

Step 19. Pressand rotate the CURSOR CONTROL knob to check the message for each step

number.
Tas t Satup IMassageas Z001/01/20 12:34
Sequence HNo.1: Cellr/ISSAn
1 Begistration: Bun Editor:
2 M2 Oorigimation: Fun FPosition
3 MS Release: Run Delete
4 Paging: Bun Dal
5 Woiece Echeo: Bun a
& Softer Handoff: Fun b
T RF Teat: Fun -]
2 B8 Releoase: Fun d
5 Hard Handoff: ol e
£
a
h
i
i
HESGEIEG far ﬂt—CE Ha . kH Cancal

Step 20. Press Cancel, then Return to return to the Test Setup: Test Sequence screen.
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Using Functions
Testing a Dual-Mode Mobile Phone by Automatic Test

Step 21. Set the Sequence No. fieldto 2.

/
T = St Tz £ =& 11 i T O 2 1/01/20 12:3-1/
Sequence Ho. 1 2: t 3 :/Ej!h
Sequence Ho. : /
Detail of BESAF Tolc
1 Regiskration: RECH 951
2 TEZ FPower
3 M5 Release: Fun Frecuency Errar
4 Pageing: Fun FH Dev Limit
5 EF/AF Tesk: TE Distortion
& BE Releasec: Fun BX Distortion
BX SINAD
Amplitude: BAT Daeviaticn
Sensitivity: dBm| SAT Freqg Error Messages
Other Tests: dBm| 83T Deviation
Rudis Ouk! 8T Frequency
Made: DC Carrent (Idle)
Leaveal : % 0L Current (Talk) [Feturn

Step 22. Set the Registration, MS Origination, and RF/AF Test steps to Run.

Step 23. Set the three RFCH fields to the appropriate channels and set each cell in the test
item table to Run. Note that the idle dc current measurement is made only at the
first RF channel, therefore the second and third channels are skipped.

Step 24. Set the Amplitude fields for the sensitivity and other tests to the appropriate power A
levels, and the Audio Out fields to the appropriate mode and level, according to the S
mobile. a

-
T = Satua T Tast S e ol Il o 001 /01/20 12:34 c
Soence to. 3. EIVOETN .. COCEENSE - TS 2
Sequence Ho. :IE o
Detail of RE/AF Test P
1 Regiskration: Fun RECH 991
2 Fun TE Power
3 M5 Release: Fun Frecuency Errar
4 Pageing: FT FH Dev Limit
5 RF/AF Tesk: Fiin T Distorticn
& BE Releasec: Fun BX Distortion
RE SINAD
Amplitude: BAT Dewiaticn
Sensitivity: dBm| SAT Freqg Error Messages
Other Tests: dBm| 83T Deviation
Rudis Ouk: 8T Fregquency === ==
o ODC Current(Idle) 4 -——— -———
Level: % 0{ Current(Talk) | goee | EWT | GO | [Return

Step 25. After all parameters are set, press the Messages softkey.

Taszt Satup rMassagea s 200101720 12:34

Sequence MNo.l: AMPS
1 Registration: Fun Editor:
2 M2 Ooriginatian: FEun Position
3 M8 Release: Bun Delete
4 Paging: Fun el End
5 RF/AF Test: Bun A
& B2 Release: Run E

c

n ]

E

F

el

H

I

1)

H’casaic for Eltvci Wa II Return
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Using Functions
Testing a Dual-Mode Mobile Phone by Automatic Test

Step 26. Pressand rotate the CURSOR CONTROL knob to check the message for each step
number.

Step 27. Press Cancel, then Return to return to the Test Setup: Test Sequence screen.

T e = T Satu : Tast S oIl i L O 200L,/01720 12:34
Soeence vo. - EOPIEHEN ¢ COCHENEE o OCESS
Sequence Ho. :IE
Detail of RF/AF Test
1 Registration: Ruin RECH 951
Bs "originationd Tx pover
31 MS Release: Euin Fredquency Error
4 Pageing: Fun FH Dev Limit
5 EPF/AF Test: TE Distorkicn
& BSE Releasec: Fun BX Distortion
RE SINAD
Amplitude: BAT Dewviatien
Sensitivity: md.'ﬂm SAT Freq Brror Messages
Other Tests: dBm| 8T Deviation
Audie ouk!: 8T Frequency - =
Mode : Auato 0DC Current(Idle) -—— ——
Level: 08 Current (Talk) | BT | G [Return

Step 28. Press the Return softkey to access the Configuration screen.

Configuration Z001/01/20 12:34
Loss: EF In RF Out lAuto Test rint
Fr Ia. Cellular: Saquence | [Screen
Panel HKey: IE558, TERTAL / AMPE « m:m Eﬂﬂ.
Beferenge; JAPan: le1:] =13]
Aukto Teskt Bumn! PCE: Tast Print
Serial Fort L. (Hela] Condition | ALl
Baud Rabe:
Data Length;
Stop Bita: File
Parity: nagement
Hoontrol:
Terminator; Beoper A
Date/Time: HOEM pB] EHY BE EE Ficmware: B More Mo
¥YYY MM DD/SHH Mnl Update: c [1 of 2) {2 of 2)
D
Option: 002 003 004 010 E
K

’Rﬁtﬂ m

Step 29. Press the Test Condition softkey to access the Test Setup: Test Condition screen.

Step 30 Step 31
/

/
Ta st atup :Tas Condition
Frint
Badic System:® FoEeen
Sector B Fwr: dB Test Itom

Base Staktion Haix TX Power
HID: Rgstr WID: Min TX Power
SID: Rgatr SID: Freg Ercor
Fower Up Rgstr: Rhao
Max Slot Cysle Index: Time Offset

Aoccess Probe Bens/FER

Hom Pwr: Init Pwr: B | DC Curr{Idle)

Fwr Step: Hum Step: Bl | D2 Curc{Talk)
1

Max Req Seq, Max Rsp Seq!
FER

Hax FPrames:

Confidence:

b Carrent Avwg Time e
rdie: FEEsec Talk:0. dlsec Return

NOTE Min TX Power is not available for the Test Set without Option 010, “High Level
Signal Output and Low Power Measurement Capabilities”.

Freg Error Avg Hao,:
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Step 30.

Step 31.

Step 32.

Step 33.

Step 34.

Step 35.
Step 36.

NOTE

Using Functions
Testing a Dual-Mode Mobile Phone by Automatic Test

Use the CURSOR CONTROL knob to set the highlighted test parameter fields as
shown above in the | eft side of the screen. The SID and Rgstr SID fields need to be
set to the values specified for the mobile phone.

Enter the appropriate limit valuesin the cells of the test item table, shown in the
right side of the above screen.

Change the Radio System to AMPS. Use the CURSOR CONTROL knob to set the
highlighted test parameter fields as shown in the |eft side of the above screen. The
Control Channel field needs to be set to the value specified for the mobile.

Siep 33>

/
T = T =R T T A Condition 0oL 01 20 1244
/ rint
Radio SY&W:'L Sorean
Test TEem Lo imikE] AL Timj UnikE

Control Channel TX Powar

Freq Error

8ID; FER FM Dev Limit
TX Distortiomn

Fower Level: o] RX Distortiomn
BE STHAD

SAT: 5 57 O FS SAT Deviatiom

SAT Frag Err
8T Deviation
T Carrent Avg Time ST Fredquency
Idle: ©0.02sec Talk:0.02sec | DT Curr{Idlis)
DG Curr (Talk)

Return

Enter the appropriate limit valuesin the cells of the test item table, shown in the
right side of the above screen.

After all parameters are set, press the Return softkey to return to the Configuration
screen.

Press the Return softkey to return to the initial screen in Step 1 on page 27.

Press the Automatic Test softkey to access the Automatic Test: Stand-by screen.

Min TX Power is not available for the Test Set without Option 010, “High Level
Signal Output and Low Power Measurement Capabilities’.

Biutomatic

Taeast :Stand-by 2001/01/20 12:34
[Cellr/1595R RECH |1 |z start Frint imple
[P S Hax TX Power dBm Soreen
KaE£ = Hin TX Power B
Fregquency Error Hz
gistration Rha ¥ Erint Detail
S origination Time 0ffset maed [Eoreon A1l
alce Echo Sensitivity/FER 3
BEelease OC Current{Idle) -———— _———— L
agdng DS Current{Talk) M I Soreen »» | Walue
Task (Value)
Softer Handof[
{ard Handoff
& _Eeleass More Hore
Phone HNamber! (1L mf 2) (2 af 32)
§ [ Dialed Hamber:
bt L LA KR, O& Power: W Fﬂcl‘.u:n Cancel
urn off M8 power, press [Start] to begin a test.

Step 37.

Press the More (1 of 2), Screen >> (Simple), and then Value softkeysto obtain the
above screen.

Chapter 2
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Using Functions
Testing a Dual-Mode Mobile Phone by Automatic Test

Step 38. Set the DC Power supply mode and voltage according to the mobile phone.
Step 39. Turn the mobile on. Wait for the mobile to initialize with the Test Set.

Step 40. Press the Start softkey to begin your test. As each test step runs, the step blinksin
the test flow table. When the test is compl ete, either P (for Pass) or F (for Fail) will
appear in the column to the right of the step.

Step 41. If the Registration step is successful, P (for Pass) appearsin the column to the right
of the test step. and the Phone Number and ESN (electronic serial number) are
automatically displayed.

S

/
Butomatic Tes¥ :Measurindg 200141720 1244 /
Collr /15552 R"E m——% / o1 mple
[P S ® TH Power riRm
KBEL - fin T Fower dBm 7
‘ Freguency Error Hz
gistration 4 Rho Detail
origination Time Offaat [l
ice Echo Sensitivity/FER $1
Release DC Current{Idle) 125 I - I - t::
i DC Cugrent {Talk) Soreen >> | Walue

(Walue)

Phone Humber:

[ Dialed Humbe
: ESH: N1234C55
EIGCEdUIE . & Power: Ahort Cancel

llalk to the mobile and press ffagd] or [Fail] with the result.

Step 42. After completing the Registration, the dc current is measured at the idle stage.
Note that the result is displayed in the DC Current (Idle) cell of the test item table
only for the first RF channel, when thedc power is supplied from the Test Set to
the mobile phone.

Step 43. At the MS Origination step, you are asked to make a call from the mobile phone.
For example, dial a number and press the call or send key of the mobile phone.

Step 44. If the MS Origination step is successful, P (for Pass) appearsto the right of the step
and the Dialed Number is displayed.

Step 44 CStep 45>

B tomat i o Tea=s t tMeaaswarin Z001,/91 2(}\12:3
Colis/Teom Reca / W | K bass impie
PE] Ha Powar ﬂbm\
IB££ - B3 TH Power iBim
reguency Error Hz ‘
F K Rho Fail rlet.lil
Time Offset (EELT
Sensitivity/FER ®
DC CurrentiIdle) 128 —_——— ———— R
DO Current (Talk) k| [Soreen »» | Malue
[(Value)
Phone Humber: 0002345
Dialed Humbher: Q12345
P ESH : N1234C56
Frocedoze: PRI Bt Fower: O GV labart kancel
Talk to the mobile and press [BaGs] or [Fail] with the result.

Step 44
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Testing a Dual-Mode Mobile Phone by Automatic Test

Step 45. At the Voice Echo step, make atalk test and press the Pass or Fail softkey
according to the talk test resullt.

Step 46. When the MS Release step starts blinking, presstheend key of the mobile to
terminate the call.

Step 47. Asthe RF Test step blinks, each test item is measured. The screen below shows
that the measurement results up to the Time Offset item are obtained and the
Sensitivity/FER item is being measured.

Automatic Test t:Measuring 2001/01/20 12:34
Cellr/IS9O5A RFCH | 1] 698 Simple
IAMPS Max TX Power +24.8 [dBm
Of f - Min TX Power -58.8 [dBm
Frequency Error -18 Hz
egistration P Rho 0.983 Detail
S Origination| P Time Offset +0.15 usec
oice Echo P Sensitivity/FER %
S Release P DC Current(Idle) 125 -—-- ---- mA
Paging P DC Current(Talk) Screen >> | [Value
F Test (Value)
Softer Handoff]
Hard Handoff
S Release -
Phone Number: 0002345
Dialed Number: 12345
P D1234C56
v IAbort Cancel
at_rI_test_value
- T N
Step 48. If, for example, atest failure occurs at the Sensitivity/FER test, the test process <
stops at that moment and the screen changes as the Auto Test Run mode is set to S
Pause in Step 8 on page 28. T
Step 48 3
=
Automatic Test \{Measuring 2001/01/2 %
Cellr/1s95A RECH AN 698 Simple %)
IAMP S Max TX PowN +24.8
Off = Min TX Power -58.8
Frequency Erro -18
Registration P Rho 0.983 Manual Detail
MS Origination| P Time Offset \+0.15 usec| [Test
Voice Echo P Sensitivity/FER O K3
MS Release P DC Current(Idle) 125 -—— ---- |mA
Paging P DC Current (Talk) mA Screen >> | Value
RF Test (Value)
Softer Handoff
Hard Handoff
IBS Release -
Phone Number: 0002345
Dialed Number: 12345
ESN: D1234C56
Procedure: TestCDMAIAutd 5. 0\j Abort cancel

ST Tf test value Ja

Now you can choose one of the following:
» Press the Continue softkey to proceed to the next test.

* PresstheManual Test softkey to further investigate the failure with the Manual
Test mode.

Step 49. If you press the Continue softkey, the measurement re-starts from DC Current
(Tak) to the end of one test.
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Testing a Dual-Mode Mobile Phone by Automatic Test

Step 50. At the completion of the Cellr/I S95A test sequence, al test results are displayed. In
this example, the Sensitivity/FER item at the first RF channel has failed, resulting
in afailure (shown with the highlighted “F”) for the Cellr/1S95A sequence in the

upper left table.
ARutomatic Test c:Measuring 2001/01/20 12:34
Cellr/IS95 RFCH 698
IAMPS Max TX Power +24.8 +25.2 +25.5 [dBm
Of £ - Min TX Power -58.8 -59.8 -59.5 |dBm
Frequency Error -18 +23 -18 [Hz
P Rho 0.983 0.993 0.987
P Time Offset +0.15 +0.15 +0.05 |usec
P Sensitivity/FER (=Iefebfy) 0.00000, 0.00000/%
P DC Current(Idle) 125 -——=—- ---- [mA
P DC Current (Talk) 685 705 725 mA
F|
P
P
Phone Number: 0002345
[RF On Dialed Number: 12345
ESN: D1234C56
Procedure: TestCDMAIAutc,. 5. g

Simple
Detail
Screen >> | Value
(Value)
Abort Cancel

Zt_cdma_result_value 4

Step 51. After the CDMA test is complete, the AMPS test starts automatically at MS

Release. Press the EnD key of the mobile, for example, to release the mobile from

the Test Set, and then the Test set starts Paging.

Step 52. Asthe RF/AF Test step blinks, each test item is measured as shown below. This
screen shows that the test results up through the second RF channel are obtained

and the third RF channel is going to be tested.

Procedure:#

DT Power:

Butomatic Tas T IMeaa szl ZF001,/ 01,20 12:54
ICellr fISSSR RFCH it
\B-E S TH Power +25.8 +25.8 ABm
lof£ = Froguency Error -1.00 +1 . 50 IPom

FM Dev Limit 11.30 11.27 leHz
gistration TX Distortion 2.5 2.3 A3
Crigination RY Distortion 2.3 2.1 i
Releasa P RX SINMAD 19.1 20.5 ]
aging P SAT Deviation 2.10 2.01 KHz
F/AF Test SAT Freqg Error -0.1 -0.4 HE
5 Releads ST Dewviation B.10 B e i kHz
BT Froguency 10000, 1 —-_——— -——— HE
OC Current{Idie) T3 === s===
DC Current{Talk) Tl T42 0
Phone Humber: 1000234
e Dialed Fumber:; 67380
ESH: D345657F8

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

Simple
Petail
Boreen »» | [Value
[Walue)
Abort [ancal

Step 53. When all measurements are complete, the test results are shown as in the next

screen. In this example, all tests have passed.

By tomat i o Tea s LT tMeaa sz 1T 0010120 12:34
ICellr/ISS5R RECH Er _ﬁ Tnit Btart Frint Simple
AP S P TX Powar +25.8 +25.8 +25%.8 HBm Sorean
lo£Ef = Frequency Error -1.00 +1.50 -1.10 fppm
FM Dev Limit 11.30 11.27 11.07 [KHE ||
giskration TE Disktortion 2.5 2.3 2.6 R revious rint Detail
S origination R Distortion 2.3 2.1 2.3 [ gag'a tll
Belease P RX EINAD 1i9.1 20.58 20.2 B
ARging P S8AT Deviation 2.10 2.01 2,00 [kKHz
FARE Tesk P SAT Freq Error =0.1 =0.4 +0.5 [Hz Screan >> | Walue
& Reloasec P 8T Deviation B.1Q —_——— -—=-- |[kHzx [(Value)
5T Predquency 10000.1 . iy ==== Hz
D¢ Current{Idle) T3 s =
OC Current{Talk) 721 742 753 g More More
FPhone Humber: 1000234 {1 af 2) {2 of 2)
[=] Dialed Husber: GT350
ESH: D3I4ESETEFS
E'II:IEIEd.HI_Eﬂ 0C Power: EUIEE BEREY Feturn lCancel
Turn off S power, press [Start] to begin a test.

36
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Testing a Dual-Mode Mobile Phone by Automatic Test

Step 54. If aprinter is connected to the Test Set, print the test results. Press the More (1 of
2) softkey to reveal the printing softkey menu.

* Pressthe Print Screen softkey to make a hardcopy of the current screen.

* Pressthe Print All softkey to print the detailed test results including the test
condition and test sequence. To add atitle to your test results, edit the Print
Header field in Step 7 on page 28.

Step 55. Press the Previous Page softkey to return to the screen in Step 50 on page 36. To
repeat the test, press the Start softkey.

Step 56. To change the test sequence and condition, press the Return softkey and select the
Configuration mode to obtain the Test Setup: Test Sequence and Test Setup: Test
Condition screens.

Step 57. To run adifferent test, press the Return softkey to return to the initial screen with
function modes.

Step 58. After your tests are complete, disconnect the mobile from the Test Set.
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Testing a Dual-Mode Mobile Phone by Manual Test

Testing a Dual-M ode M obile Phone by Manual Test

NOTE

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

NOTE

Step 6.

The following procedure explains how to test dual-mode (Cellular 1S-95A and
AMPS) mobile phone using the Manual Test mode.

This procedure applies to the Test Set with Option 003, “AMPS Test Capahility”,
and Option 010, “High Level Signal Output and Low Power M easurement
Capabilities’.

Turn the Test Set on and wait for the selftest routine to finish.

Agilent E6393A Rutomatic Test
CDMA MS Test Set Manual Test

fav. A.FL0

TX Rnalyzer

Procedare: SEEI{RN]

Signal Generator

. : : nfiguration
elect a test mode or Configuration. Configuratio
B g .

Refer to “Preparation for Each Test” on page 21 and perform the required
procedures before starting the test.

Use the Universal DC/Audio Adapter and appropriate cables to supply dc power
from the Test Set to the mobile and to measure dc currents at the idle and talk
states.

Use the Universal DC/Audio Adapter and appropriate cables to connect the
Analog Audio In and Out ports with the maobile. This connection enables to
measure TX Distortion, FM Deviation, RX Distortion, and RX SINAD for AMPS
mobiles.

Press the PRESET key to reset the Test Set to the factory defaults.

The instrument default state after power-on is the same state as just before
power-off. The previous state is stored in the internal memory.

If you are using an SRAM memory card with predefined test procedures, continue
with this step, otherwise proceed to Step 7 on page 39.

a. Insert the SRAM memory card into the MEMORY CARD slot. Up to four file
names appear in the Procedure field.

b. Pressthe CURSOR CONTROL knob and rotate the knob to select one of the
files.
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¢. Pressthe CURSOR CONTROL knob again to recall the test procedure into the
Test Set by pressing Y essoftkey.

ﬂgii&ﬂt E6393A Rutomatic Test
CDMA MS Test Set Manual Test
bev, A.0L.00

procedure - o TYTIRLR I8 Analyzer

TestAMPS
TestFC3l

Signal Generator

TestPLEE

Configuration

[Belect a test mode or Configuration.

d. Proceed to Step 15 on page 41.

Step 7. Press the Configuration softkey to access the Configuration screen.

Step 8
Configuration 200170 ,-zu 12
Loss: RF In RF out .m.ll:ch Test rint
Procedure: B8 LLLMA callular Sequence | |Screen N
Fanel Keiy: 1n ] i 1895A/TEET4 /RHES : .
Beference: 2 Japan: C
Auko Tesht Bumn: ] SO S BPCS: Tesh [Erint 0.
gerial Port Condition | fRll =)
Baud Rate: B = @
Data Length: Printer: HF Editor: T
Step Bits: Print Header: Pogsition (|[Pile %
Parity: Delete Management o
Roontrol: Cel End =
Terminator: Becper: A g
E: =3 B Mora Horae %)
TETY MM rln.n':-u-: MM Upd.ntl: c (1 of 2) {2 of 2)
I
OCpkien: 002 003 Q04 010 E
F |Il-erl:urn

Step 8. Inthe Loss fields, enter the appropriate |osses depending on the radio system and
the coupler or cable you are using to connect the mobile to the Test Set. Refer to

“Entering Losses” on page 22.

NOTE Set the Loss field to On for automatic |oss compensation.
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Step 9. Pressthe Test Condition softkey to access the Test Setup: Test Condition screen.

S 10

/ 7 /
T = T atup *r Tazst Condition 2001701720 12754
f / Print
Radiec System;® Screan
Secktor B Pwr: w Test TEem miE] | 3 UnikE
Baze Statisn Max TE Powar i #30 .0 ABm
MED: l Bgatr HID: Min TH Powes | SR 0.0 ABm
SID; EFgstr SID: F Freqg EIEor oo Hz
Power Up Rgsbr: Eha 0.8
Hax 8lot Cyele Index: Time Offzeot nsso
fooemss Probe Sens /FER
¥om Fwr: Init Pwr: DC Carz{Idis) mih
Pwr Step: Hum Step: q DS Curr{Talk) mh
Max Req Sedq Max Rsp Sedq:
FER Freg Error Avg Ho.: [ 4]
HMax Frames:
Confidence; M
DC Current Avg Time
Idle: [EERsec Talk:0.02sec [Feturn

Step 10. Using the CURSOR CONTROL knob, set the Radio Systemfield to Cellr/I S95A
and then set the highlighted test parameter fields as shown in the left side of the
above screen. The SID and Rgstr SID fields under Base Station need to be set to
the values specified for the mobile phone.

Step 11. Enter the appropriate limit valuesin the cells of the test item table as shown in the
right side of the above screen.

NOTE Min TX Power is not available for the Test Set without Option 010, “High Level
Signal Output and Low Power Measurement Capabilities’.

Step 12. Set the Radio System field to AMPS. Use the CURSOR CONTROL knab to set
the highlighted test parameter fields as shown in the left side of the above screen.
The Control Channel field needs to be set to the value specified for the mobile.

)

T = Satr =T  Condition 2001/01/20 12/54
rint
Radio Systw:lL Sorean
Test TEem LimiE] Hi Ligf [ UnitE
Control Chanmel TX Powaer +30 .1 ABm
Freq Error 2.50 ppn
8ID: [ 23] FM Dev Limit kHz
TX Distortiomn 1
Fower Level: o] RX Distortiorn %
BX STHAD f=i]
SAT: 557 Ok SAT Deviation KRz
SAT Freg Err Hz
8T Deviation kHz
T Carrent ARwvgy Time ST Predquency Hz
Idle: ©O.0Zsec Talk:0.02sec | OC Carc{ldle) =
D¢ Curr{Talk) %3
Faturn

Step 13. Enter the appropriate limit valuesin the cells of the test item table, shown in the
right side of the above screen.

Step 14. Press the Return softkey twice to return to the initial screen in Step 1 on page 38
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Step 15.

NOTE

Using Functions
Testing a Dual-Mode Mobile Phone by Manual Test

Press the Manual Test softkey to access the Manual Test: Stand-by screen as
shown below.

Min TX Power is not available for the Test Set without Option 010, “High Level
Signal Output and Low Power Measurement Capabilities’.

=il &s L

Ta =t

Registration
HE Criginaticon
MS Release
PAging

BS Release
Connecticon
Softer Handoff
Hard Handoff

- Stand by 2001/01/20 12:34
[Regilistra- rigger i:FrJ.n':
TX Power =" | tion sing/cent | Screen
Frequency Error
I Fagin Eri T
F.]].I:I ging gg=
|!E.:r cnt
FIA|Fem ore
Time Offset Clear 48 Info
DE Current Btatus
Max TX Fower
Min T Power
- ax Prames: pore P e More
goonfidence; {1 of 3) {2 of 2) (2 of 3)
: -
[Feturn
bile,

Step 16.

Step 17.
Step 18.
Step 19.

Sep 16>

Set the Radio System field to Cellr/IS95A and its RFCH field to the appropriate
value, the Handoff field to AMPS and its RFCH field to the appropriate value. Set
other highlighted fields to the desired values, including the Service Option field to
the val ue specified to the mobile.

Set al highlighted fields in the test item table to On.
Turn the mobile on. Wait for the mobile to initialize with the Test Set.

Press the Registration softkey to cause the mobile to perform aregistration process
with the Test Set. During registration, the screen istitled Manual Test: Measuring
and the softkey menu shows only the Abort softkey.

tlm A L
Roglstration

2001/01/20 12:34
ME Qrigination
M3 Release

T Power ===
Paging Frequency Error

BS Release

Connection I _ﬂhﬂ

Softer Handoff
Hard Handoff

T =t I Measuring

FIR[Fem ot
| Time Offset
BC Current

Max T Power

Hin TH Powar

5 o
llr IEE‘E H:::;E: : 5ok

| | nrew: rar-l.E._q O 4bEz IAbart

Processi nq
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Step 20. When registration is completed, the screen title returns to Manual Test: Stand-by
and the Registration step isjudged as PASS. Press the Trigger softkey to measure

the idle dc current.
CStep 2D

Manual Test :Stand—-by 2001/01/20\12:34
Registration PASS Registra- | [Trigger Print
MS Origination TX Power BN |tion Sing/Cont | [Screen
MS Release
Paging Frequency Error
BS Release Paging Trigger
Connection RhO
Softer Handoff [Exr cnt
Hard Handoff FERIFrm Cnt
Time Offset Clear MS Info
DC Current 125mA Pass | [status
Max TX Power
Min TX Power
' R i H MV dBm Max Frames: oy More More More
Procedure: Oj{pdMILLY bur cntl Bit: SIS ERYSConfidence: (XL (1 of 3) |[(2 0 3) [[(3 of 3)
: Service Option:
Radlo S Stem: Cellr/IsgsA Handoff: kWi lm Power: | 5. 04
RFCH: 384:836.52MHz 991:824.04MHz Return
Press [Registration], [Paging] or dial and call from the mobile.

Wt stndbv cdmna

Step 21. Press the Paging softkey to call the mobile from the Test Set. This establishes a
connection between the mobile and the Test Set.

Step 22. Asthe Connection step blinks, the RF tests will be repeatedly made if the trigger
mode is set to Cont (for continuous).

HManua l Te st IMeasuring 2001/0L/20 12:34
1 | T Rl
M3 OFigination On | T8 Power +25.5dBm | ---- |[°°*° [
le
Paging ° |eass| | On | Frequency Error +220K2 | Pass \
1
Chonecrion 0o | fho 0.990 | bass | Fraztes, |
ey On | FERFEEECEE—F0  0.00000% | Pass :
514} Time Qffaet -0, 3jugec Pass 1
_On 1 DO curpent T52mh Fass | | 4
HMax TX Power
EEF On| | Me=as Hin TH Power l
" 2 litude: ¥ Frames: 1000
?IQEEdLIE' TEEtEDHA ;:g Cntl Bit: onfidence: 95& [
Radio System: Cellr/ISI5A RSTices.“Rues € Power: on 5.0 \
RFCH: 64 836, 52HAT BFCH: S51l:824 . 04MHE Hore ore oTe
Press the desired softkey. ofd |ftzern |[2ora

Step 23. Notethat in the previous screen, the RF On and Measannunciators are availablein
the middle left side of the screen, and the softkeys except for Release, Trigger
Sing/Cont, and More are disabled. Y ou can change theRFCH, Amplitude, and Pwr
Cntl Bit fields to modify the test condition.
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Step 24. Press the Trigger Sing/Cont softkey to change the trigger mode to Sing (for single)
and wait until one measurement is made.

Manual Test t:Measuring 2001/01/2(\12 34 /
Registrati 1 M M. Print
MS 0rigination 8| TX Power +25.5dBn | - e ease pijé/ " | locroen

1
Paging o |eass| | [BM| Frequency Error $200Hz | Pass
BS Rel T Soft
Connection 0n RhoI 0.990 | Pass |[singroo /[Hindiﬁf
ft doff t 0
f[grde;a:ggfcf) On FER|§'E; g:t g0 0.00000% | Pass
on Time Offset -0.30usec Pass | |Trigger Hard
Oon DC Current 752mA Pass Handoff
Max TX Power
RF On| [Meas| }_/Iin TX Power
Procedure: TestCDHA NIRRT . el e |
Radio sttem: Cellr/I8954 bC Pover: [N NEMEV
piyel:l | 384:836.52MHz More More More
Press the desired softkey. (1 of 3) |[(2 of 3) [|3 of 3)

Step 25. In the screen above, note that the different softkey menus are now available. To
start another single measurement, press the Trigger softkey. For measuring FER
(frame error rate), it takes time to count the number of test frames. If there are no
errors within the initial 600 frames, the FER measurement will finish at 600.

. . N
Step 26. Pressthe More (1 of 3) and Max & Min Power softkeys to measure the maximum -
and minimum TX power levels. 2.
«
Step 26 2
Manual Test t:Measuring 2001/01/20 12:34 %
Registration Release ax & Min rint S
MS Origination (UM | TX Power +25.5dBm | ---- Power /‘gcreen o
MS Release >
Paging pass | | [IM| Frequency Error +220Hz | Pass = 7
BS Rel T Soft
Conanie:?ii on Rho 0 ' 990 Pass Ling,ggiznt Hgndggf
Faca Fandage OGN FERIEECoe—50  0.000008 | Pass’
On Time Offset -0.30usec Ddss | [Trigger Hard
On DC Current 752mA ass Handoff
Max TX Power +25.8dBm Pass
RF On| [Meas Min TX Power -52.8dBm Pass
Amplitud . F : 1000 o2k MS Inf
Procedure: TeStCDMA Pwi (ljnléleBlt Open Coﬁflflzlrxlliz 95% Stiiis e
Fadio Systen: Cellr/I895A [randoce: EraymmN b rove:: GO NENGV
j3ye: | 384:836.52MHz Ml ©991:824.04MHz More More IMore
Press the desired softkey. (1 of 3) |2 of 3) [ of 3)
NOTE If Option 010 is not installed with the Test Set, the Max & Min Power softkey is

labeled as Max Power and only Max TX Power can be measured.
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Step 27. Press the Softer Handoff softkey to perform a softer handoff test. The Test Set
outputs the sector B power. If the mobile can receive this signal, the softer handoff
test is successful. During this process, the Connection step stops blinking but the
Softer Handoff step blinks. The softkey menu has only one of Abort.

Manual Test : Measuring 2001/01/20 12:34
Registrati
R YW 71 pover +25.5d8n | -
MS Rel
paging - |eass| | [lM| Frequency Error +220Hz | Pass
BS Rel
Connection Wl Rho 0.990 Pass
Softer Handoff [Exr Cnt 0
Hard Handoff Ul FER [Frm cnt soo 0.00000% | Pass
Oon Time Offset -0.30usec Pass
On DC Current 752mA Pass
Max TX Power +25.8dBm Pass
Min TX Power -52.8dBm Pass

ax Frames: 1000

Abort

Processing. ..

TE_meas_Shandoff_cdma_ T

Step 28. If the Softer Handoff test is successful, PASS is shown to the right of the step and
the Connection step starts blinking again. The Test Set returns to the normal base
station simulator for further tests.

Manual Test t:Measuring 2001/01/20 12:34
Registration Release Max & Min | [Print
MS Origination Il TX Power +25.5dBn T [Power Screen
MS Rel
Paging . |eass| | (LW| Frequency Error +220Hz | Pass
BS Release rigger [Softer
Connection On Rhol 0-990 Pass Sing/Cont Landoff
Softer Handoff|PASS Err Cnt (o)
Hard Handoff On FERlFrm Cnt 600 0.00000% | Pass
on Time Offset -0.30usec Pass | [Trigger Hard
Oon DC Current 752mA Pass Handoff
Max TX Power
RE On| [Meas| Min TX Power
. Amplitude: . X Frames: peofs] Clear MS Info
Procedure' TeStCDMA Pwr Cntl Bit: [SiiEmRdeelConfidence: EEL ttatus
Radio System: Cellr/IS95A | b pover: Emm mEEv
paige: ] 384:836.52MHz : More More More
Press the desired softkey. (1 of 3) |[(2 of 3) |3 of 3)

TE_meas _Shandoff_cdma_

Step 29. Press the Hard Handoff softkey to make a hard handoff test from Cellr/IS95A to
AMPS. The screen changes to Manual Test: Measuring, the Radio System to
AMPS, and the RFCH field to the specified value as shown below. The
Connection step is blinking.

CStep 30>
Manual Test  HMeasuring Z001/01/20N12 34 — = _ il

Registration Reloase udio dmt 51?:111':
M5 Origination ny| T Power | Bdjust Serean
MS Releas |
Elaxn:l':l:gg':L = Frequency Error | \
EE Release . i - Prigger
Connection - I8 | . ging/Cont
andeEs BASH . . ,
r— 8| Audio Frequency |
i Trigger
[FF ool J| DC Current I
P . mgal i tude s L] : laz S Inf
Procedure; TestCONA e M el 'Etit‘i,. ixdd
Radio Systen: AMPS (s i i X —
RFCH: > Power: on  [JEEEY MHore Hore More
¥ [ a9 a
Press the desired softkey. (1 af 3) |12 of3) |18 a3
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Step 30. In the above screen, press the Trigger Sing/Cont softkey to change to Cont (for
continuous) to make continuous measurements.

Manual T=a8tC IMeasuring 2001/01/2IN12:34
ReglLstration Feleasc 1l k)
M8 Originmation On | TX Power +15.8d8n | Pes Bt ust
HE Releoasc

Paging On | Freguency Error -1, 20ppm Eaas\(
Aati N 0n m 11.20kHz | Pass Ff;ﬁ;;m

dandott PR2E] | On | Audio Frequenmey 1004. 0Kz | ----
B stortio T3 T | [
5 5al [3eaa] On | DC Current T34mk | Pass
P::chu::?a;estEDHA Feplitude: BEECBEAEM ower Lewel: b= Info
Radio System: AMDS Audio out: EERAEV aT: DEEHz
REPCH 8 O Power: Om E .0V More ore MHore
Press the desired softkey, bbb 38§ | Collitonl 0| § ol

and wait until one measurement is made.
i, 11.20kNz | Pass | Einadoont

Manual T=at PP s L R A b EF 2001701720 132:34  EEE—
Registration lease udio out rinkt
Ms Origination % Power +25.8dBn | Pass ’ djust | [seresn
HE Release
Connostion

Step 31. Pressthe Trigger Sing/Cont softkey to change the trigger mode to Sing (for single)
Paging Ere uency Error -1.20ppn | Pass
Handoff EASS

iudln fre ency 1004 08z | ----
2,34 | DPags |[T199%"

IIC (urrent 134nR | Pass
Titude: [EEERS-Em wer Level: B tlear M2 Infe

N
C
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5
Q
T
c
=
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tatus

Procedure: TestCDMA
udic out: QEDAEV T: EEERiz

fRadio Sistem: AMES
RFCH: * Power: on  [JEEEV More More More

Press the desired softkey. o 5 ot 7§ Lo

Step 32. Press the Audio Out Adjust softkey to automatically control the audio output level
for 8 kHz FM deviation.

Step 33. To start a new single measurement, press the Trigger softkey.

Manual Te=at tMeasuring 2001,/01/20 12:34
Fegistraticn Feleoase Audic out | [Frint
M2 Origination 11 Pover +25.8dBm | Pass Adiust goreon
M8 Relsase

Paging Frequency Ecror -1,80ppm | Bass

o nionee 0.00kkz_| bass | Fragies,

— o Audio Preguency 1004, 0z | ----
TR | Lo [

EF o [Feaz) 0C Current T3mk | Pass
brocedure: TestCOMA srplitude: [IEEERGAEm ower Level: tlear Irls Infa
alt. tatus
Radio System: AMES udie tut: EEECAEY T: EERDAz
m c Power: on RV pore Hora Hoxe
Press the desired softkey. AT T T
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Step 34. Press the Release softkey in the above illustration to access the next screen.

MManual T==t S ttand-—by 2001,/01,/20 12:34

M5 Origination 8 I Pover +15.8dBn | Pass
eging 0 |sass| | M| Frequency Error -1,20ppn | Pass
enatiey  |rasa] | I8 :m B.00kHz | Pass
— | Rudio Frequency 1004. 0Kz | ----
n [ Distortion it i
| DC Current 1Mmh | Pass
Procedure: jERIANIH mplitude; IEEERIAEn E“’“’" G
Radio System: aptke out; BV AT EERDN=
: o Fover: GENN NEMEN
Press [Registration], [Paging] or dial and call from the mobile.

Feglstra- rigger rint
Licn fCent | [Boreen
Paging Trigger rev Radig
Sy em
lear HE Info
tatus
[eh o 5] re e
1 of 3) (2 of 3) (3 of 3)
Foturcn

Step 35. Or, end the call from the mobile to obtain the next screen with successful MS

Release test.

Manual T==t B tcand-by 2001,/01,/20 12:34

ke e | 7% Fower 425 8dBm | Pass
Yaging o= |omss| | PN Prequency Error -1,20ppm | Pass
koo pass | | [ :m §.00kkz | Pass
fandefs 8| ludio Prequency 1004. 08z | =---
2 B Distortiod AT
0C Current 134ok | Pass
Procedure: JERIAMNIEA nplitide: MERMNCED. POWOr Lewed:
Radio Svst rudie Cut: HEEARY En'r 5 57 OFS
rrcH: EE c power: [OHE BENE
Press [Registration], [Paging] or dial and call from the mebile.

Registra- rigger rimnt

tien fcont | [Berean

Paging [Trigger ray Radid
gdystem

lear M5 Info

tatus

More pore re

{1 af 3} (2 af 3) (3 of 3)

Eeturn

Step 36. Pressthe More (1 of 3), More (2 of 3), and Previous Radio System softkeys. The
Cellr/I S95A result screen in Step 28 on page 44 is shown.

Step 37. Pressthe Trigger softkey to make a new single measurement on this radio system.

Step 38. After your tests are complete, disconnect the mobile phone from the Test Set.
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Testinga CDMA Mobile Phoneby TX Analyzer

NOTE
Step 1.
Step 2.
Step 3.
Step 4.
NOTE
Step 5.

The following procedure explains how to test a CDMA mobile phone with the TX
Analyzer.

This procedure applies to the Test Set with Option 002, “TX Analyzer and Signal
Generator Capabilities’, and Option 010, “High Level Signal Output and Low
Power Measurement Capabilities”.

Turn the Test Set on and wait for the selftest routine to finish.

Agilent E6393A Rutomatic Test
CDMA MS Test Set Manual Test
Bav, ADL.0D -
Procedare; o [ETTONLE) TX Analyzer

Signal Generator

Configuration

[Belect a test mode or Configuration.

Refer to “Preparation for Each Test” on page 21 and perform the required
procedures before starting the test.
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Use the Universal DC/Audio Adapter and appropriate cables to supply dc power
from the Test Set to the mobile and to measure dc currents at the idle and talk
states.

Press the PRESET key to reset the Test Set to the factory defaults.

The instrument default state after power-on is the same state as just before
power-off. The previous state is stored in the internal memory.

If you are using an SRAM memory card with predefined test procedures, continue
with this step, otherwise proceed to Step 6 on page 48.

a. Insert the SRAM memory card into the MEMORY CARD dlot. Up to four file
names appear.

b. Pressthe CURSOR CONTROL knob and rotate the knob to select one of the
files.
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c. Pressthe CURSOR CONTROL knob again to recall the test procedure into the
Test Set by pressing Y essoftkey.

Automatic Test

Agilent E6393A
CDMA MS Test Set

Rev. A0L.E0

Manual Test

T
Procedure: 1% Analyzet

estANPS

§ignal Generator

TestBL5U

TestPCEK

TR

[Belect & test mode or Configuration,

Configuration

d. Proceed to Step 11 on page 49.

Step 6. Press the Configuration softkey to access the Configuration screen.

Step 7
EFenfiguratiocn E’ Z00L/0) 20 12;
Loss: FF In RF Out .ﬁ.ul:D Test rint
E'I‘I:IEEd]lIE: Cellular: g 5 Sequence ’gcra&n
Fancl Hey: I88ER/TEET 4 JAMES
Referanas: Japan
Auto Test Run: PCS: Test Frint
Serial Porkt Condition | (A1l
Baud Rate:
Data Length: Brinter: A
Btop Bits: Print Header: FPosition |[File
Parity: Delete Management
Xocontzol: Del Epd
Terminator: &p&r: R
200 Firmware A.01 .00 B MMore More
TITY J::IH DD.-'IEH MH Update c (1 of 2) {2 of 2)
]
Cption: QOO2 003 004 010 E
F Return

Step 7. Inthe Loss fields, enter the appropriate losses depending on the radio system and
the coupler or cable you are using to connect the mobile to the Test Set. Refer to
“Entering Losses” on page 22.

NOTE Set the Loss field to On for automatic |0oss compensation.
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Step 8. Press the Test Condition softkey to access the Test Setup: Test Condition screen.
Using the CURSOR CONTROL knab, set the Radio System field to Cellr/I S95A

and then set the Idle field for DC Current Avg Time.
(S D

Tast Satup T Taeast Condit

Frint
Sorean

Fadic System: (EIECTECELE)
Sector B Fur: [Bids OB Test TEem
Basze Staticen Hax TE Powar

HID: l Bgatr HID: Min T¥ Power
SID: Egstr SID: Freg EXrrokr
Bower Up Rgstr: Eha

Hax glot Cyole Index: Time Dffset
fiooess Probe Sens /FER
¥Mom Fwr: Init Pwr; q DC CurcilIdie)

Pwr Step: Hum Stegp: 0S currc{Talk)
Max Reqg Sedq Max Rsp Seg:
FER Fregq Error Avg Ho.: [ 2]

Hax Frames:
Confidance:

DC Carrent Avg Time

Idle: W Talk:0.02sec [Return
Step 8

Step 9. Inthetest item table shown in the right side of the above screen, enter the
appropriate limit values.

NOTE Min TX Power is not available for the Test Set without Option 010, “High Level
Signal Output and Low Power Measurement Capabilities’.

Step 10. Press the Return softkey repeatedly until you return to the initial screenin Step 1
on page 47.

Step 11. Set the mobile phone to transmit the RF signal.

Step 12. Pressthe TX Analyzer softkey to accessthe TX Analyzer screen. Because the
trigger mode defaults to Cont (for continuous), the measurement starts at once.

T Analy=zer 2001/01/20 12:34
On | TX Power +25.0dB | --=- |[2510
On | Prequency Error +220Hz | Pass
On | Rho 0,940 Pass

On | Timg Offsgt = | ==eeee--- m
On | DC Current T65mh | Pass |[sinodcant

[Heaa| /
DC Power ; Om LI

Procedure; TestCOMA [Radic System: Cellr/I8953 .
RFECH:# Return
Set mobile phome to T mode.

Step 13. If the RFCH channel number does not match the transmission channel number of
the mobile, the measurement results will show “----" and “Fail”.
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Step 14. Pressthe Trigger Sing/Cont softkey to change the trigger mode to Sing (for single)

Step 15.

Step 16.

Step 17.

Step 18.

Step 19.

and wait until one measurement is made.

T 3 AnnAlyzar

200L/01/20 12:34

Frint

Procedure; Radio Systen: (IBESBRYET

RFCH:

IT Power +25.5dBm | ---- Sereen
Freguency Error +220Hz | Pass
Bho (.940 Pass
tios OifwE | a1 f—
DC-Current T50mh--- - Baga | lasnToncns
Trigger
DT Power: &
Retorn

Set mobile phone to TI mode.

Y ou can change any of the highlighted fields for parameters and test items. Set the
RFCH channel number to the transmission channel number of the mobile.

Press the Trigger softkey to begin a new single measurement.

For example, if you want to precisely tune the transmission frequency of the
mobile, you may turn off other test items but Frequency Error and use the
continuous trigger mode to monitor your adjustment.

After your measurement is complete, set the mobile phone not to transmit the RF

signal and disconnect it from the Test Set.

Press the Return softkey to return to the initial softkey screen.
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Testing an AMPS M obile Phone by TX Analyzer

NOTE

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

NOTE

Step 6.

This procedure explains how to test an AMPS mobile phone using the TX
Analyzer mode.

This procedure applies to the Test Set with Option 002, “TX Analyzer and Signal

Generator Capabilities’, Option 003, “AMPS Test Capability”, and Option 010,
“High Level Signal Output and Low Power Measurement Capabilities”.

Turn the Test Set on and wait for its selftest routine to finish.

Agi|ent E6393A Butomatic Test
CDMA MS Test Set el Test

Ber, A 0100

TH Enalyzer

Frocedare: SiCEIWN]

Signal Generator

Configuration

(Belect a test mode or Confiquration.

Refer to “Preparation for Each Test” on page 21 and perform the required
procedures before starting the test.

Use the Universal DC/Audio Adapter and appropriate cables to supply dc power
from the Test Set to the mobile and to measure dc currents at the idle and talk
states.

Use the Universal DC/Audio Adapter and appropriate cables to connect the
Analog Audio In and Out ports with the mobile. This connection enables to
measure TX Distortion, FM Deviation, RX Distortion, and RX SINAD for AMPS
mobiles.

Press the PRESET key to reset the Test Set to the factory defaults.

The instrument default state after power-on is the same state as just before
power-off. The previous state is stored in the internal memory.

If you are using an SRAM memory card with predefined test procedures, continue
with this step, otherwise proceed to Step 7 on page 52.

a. Insert the SRAM memory card into the MEMORY CARD slot. Up to four file
names appear.

b. Pressthe CURSOR CONTROL knob and rotate the knob to select one of the
files.

Chapter 2
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Testing an AMPS Mobile Phone by TX Analyzer

c. Pressthe CURSOR CONTROL knob again to recall the test procedure into the
Test Set by pressing Y essoftkey.

Agilent E6393A Autonatic Test
CDMA MS Test Set Manual Test
Rev. A.01.00

T
Procedure: 1% Analyzet

estANPS

§ignal Generator

TestPCSU
TestPCSK

[Belect & test mode or Configuration,

Configuration

d. Proceed to Step 13 on page 53.

Step 7. Press the Configuration softkey to access the Configuration screen.

Step 8
Eonfiguraticon Z001,0 ,n'zu 12:
. Loss - RF In RF Qut FRuto Test Print
Erﬂﬂadurﬂ: gaTLLMA Callular g g Secuance S EeEn
Fancl Heoy: 1 T I896R/TEET4 JAMEFS
Heferonoe: 1 Japan:
Auto Test Run: Continuous pCs: Test Brint
Serial Pork FEorea: Condition | A1l
Baud Rate: L4 =
Data Length: Printer: Editor:
Btop Bits: Print Header: Position |[File
Pariky: Delate Management
Xoontzol: el End
Terminator: | BEEper
{ 2 Firmuare: A .01 .00 B Mors More
YY'!'!' HH !DD.-'IEI'] MHI Dpdate: c (1 af 2) {2 sf 2)
+]
Cption: 002 003 004 010 E
F [Return

Step 8. Inthe Loss fields, enter the appropriate losses depending on the radio system and
the coupler or cable you are using to connect the mobile to the Test Set. Refer to

“Entering Losses” on page 22.

NOTE Set the Loss field to On for automatic |0oss compensation.

Step 9. Pressthe Test Condition softkey to access the Test Setup: Test Condition screen.
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Step 10. Using the CURSOR CONTROL knob, set the Radio Systemfield to AMPS, and
then set the highlighted fields for Power Level and SAT in the left side of the

above screen.
G
/

/
7 Condi e

Tast Saetup

rint
Soraan

Radic System:#

/Test 1tem
TX Power
Freq Error

Centrel Channel

8ID: F Dav Limit
TX Distortion

Power Lovel: 41 X Distortion
BX STHAD

BAT: 557 O1:F SAT Deviatiomn

SAT Freg Err
8T Deviation
& Carrent Avg Time ST Fredquency
Idle: ©.0Z2sec Talk:0.02sec | DT Caorrci{ldlis)
DS Curr{Talk)

B buEn

Step 11. Inthetest item table shown in the right side of the above screen, enter the
appropriate limit values.

Step 12. Press the Return softkey repeatedly to return to theinitial screenin Step 1 on page

N
51. -
28
Step 13. Set the mobile phone to transmit the RF signal. a
-
Step 14. Pressthe TX Analyzer softkey to access the TX Analyzer screen. Because the 5
trigger mode defaults to Cont (for continuous) the measurements start at once. %
X Analyzear 200170120 12:34 : a
On | TX Power +25,.4dBn | Pass

On | Prequency Error -1.20ppn | Pass
0n m__&.lﬂk]{z Pass
On [ Audio Freguenmey 1004, 08 | ----

o [EEEENE | i [ |Fe

On | DC Current T34nk | Pass s

[teas]
b Fower

Procedure: TestCIMA [Radio Sistem: AMPS | : 'E’;ﬁ/f"”'_"'F
REPCH: udie Ouk: -ghidey Euin
Set mobile phone to TX mode. _

Step 15. If the RFCH channel number does not match the transmission channel number of
the mobile, the measurement results will show “----" and “Fail”.
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Step 16.

Step 17.

Step 18.

Step 19.

Step 20.

Step 21.

Press the Trigger Sing/Cont softkey to change the trigger mode to Sing (for single)
and wait until one measurement is made.

fr® Analy=zeax 2001701720 12:34

TE Power +25.4dBn | Bass |[sereen
Freguency Error -1, 20ppn | Pass
m 8.10kHz | Pass
udio Frequency 1004 .00z | ---- :
B oucoc TR P

00 Current T3mk | Pass

Trigger

Procedure: [ORTANE [Radzo System: pe Fower I W/
- RFCH = m ndio Cut; mds'.f Return

fet mobile phoze to I mode.

Y ou can change any of the highlighted fields for parameters and test items. Set the
RFCH channel number to the transmission channel number of the mobile.

Press the Trigger softkey to begin a new single measurement.

For example, if you want to precisely tune the transmission frequency, you may
turn off other test items but Frequency Error and use the continuous trigger mode
to monitor your adjustment.

After the measurements are complete, set the mobile phone not to transmit the RF
signal and disconnect it from the Test Set.

Press the Return softkey to return to the initial screen.
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In this chapter, the features and softkeys of each screen are explained in detail.
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General Operation Guide

This section outlines how to operate the Test Set.

Front Panel OvervieWA
The Test Set front panel is designed for flexibility, measurement speed and easy

operation.
Figure3-1 Front Panel of Agilent E6393A CDMA M S Test Set
o 2 ®
| % Agilent  E0NR o0 SET | / CIRECR v:-:n%]. .
Agilant Eﬁsﬁh Aobomatic Tast |:| \1
CDMA MS Test Set Kateal Test | ] F:
I A — - .-/J
Peacs faee o TR T Raalyier I:l L =R
CTErTe R e I R )
|Belest a Rast mode or Coafiquraticn Configueation | I:l 'r EA/
B A\ Jign
RUE lnr’_r_lgi'(:l:'r ,/<5)
LINE MEHORY GARD  EJECT @J—:_\:- ,z X
A F L] T = /_'_';-/
7
S ® ® ®

The LCD screen displays all testing conditions, procedures, and test results.

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

The CURSOR CONTROL knob has two major functions:

L]

To movethe cursor: Rotate the CURSOR CONTROL knob to move the
blinking round cursor from one input field to another. Valid input fields are
highlighted, however, read-only fields are not highlighted.

To select an entry for an input field: Press the CURSOR CONTROL
knob once at an input field to change the blinking round cursor to the
triangle selection cursor. Then rotate the CUSOR CONTROL knob to see
the values defined for the input field.

When the desired value is shown, press the knob again to enter the selected
valuein thisfield. The round cursor can now be moved to another input
field.

The PRESET key resets the Test Set and displays the initial screen.
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5. The RFIN/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 or input to this connector, the green LED is
lit. (ThisLED iSINSTALLATION CATEGORY 11.)

6. The AUX connector is provided for Universal DC Power Adaptor (P/N:
E6393-60001) to supply dc power to the mobile under test through a cable
assembly provided by the user.

7. The CONTRAST knob controls the brightness of the LCD screen.

8. The MEMORY CARD slot and theeJecT key are provided to save the test
configuration and results to or load the test configuration from an SRAM
memory card. Using the firmware update card, the current firmware can be
updated to the new version.

9. The LINE key toggles the power on and off. The green LED islit when the
power ison. (ThisLED isINSTALLATION CATEGORY I1.)
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Rear Panel Overview
The following illustration shows the rear panel of the Test Set:.

Figure3-2

Rear Panel of Agilent E6393A CDMA MS Test Set

O 9 ®

)

SERVICE UALY PRINTE'
°
\oo

20| @ [oEEEmyo @

) () &)
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=
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/((:\\\
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1. The DB-9 male connector isthe RS-232 serial interface port which can be used

to remotely control the Test Set.

2. The DB-9 male connector isfor Agilent’s service use only and cannot be used

by the user.

3. The DB-25 female connector is a printer port.

4. Thefuseholder contains a slowblow-type line fuse.

5. The AC power receptacl e accepts a three-pronged power cord which is shipped

with the Test Set.

6. The 10 MHz IN/OUT BNC-type female connector is provided to input or

output the 10 MHz reference frequency signal.
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Display Annotation

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

Figure3-3 L CD Display Annotation

[fiu E oma £ i ﬁrust ||7Huul!uri.ng’| |=uu1.‘u:u].’2u:u 12 34] ’

furn off MS power, press gart] to begin § test. -

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

2. Thecurrent operation status in the Automatic Test, Manual Test, TX Analyzer,
and Configuration modesis shown here. This status includes Stand-by,
Measuring, Aborted, Passed or Failed, Test Condition, and Test Sequence.

3. The current date and time are shown here.

4. The softkey labels are shown in this area. Each label defines the function of the
corresponding softkey immediately to the right of the label.

5. Thisareaisusedto display thetest flow, atest item table, test parameters, input
fields, and test results.

6. Operation messages or customer configurable instruction messages for test
flow steps are shown in this area.
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Screen Flow Chart

The following illustration shows the screens available for each function mode.
Each rectangle represents a different screen.

Figure3-4 Screen Flow Chart
[INITIAL SCREEN |——]Automatic Test | Stand-by (detailed, simplified, value) |
| Aborted (detailed, simplified, value) |
—| Measuring (detailed, simplified, value) |
L Pass/Fail (detailed, smplified, value) |
—{Manual Test | Stand-hy (detailed, simplified, value) |
- Aborted (detailed, simplified, value) |
| Measuring (detailed, simplified, value) |
- T— === == a
i —| TX Analyzer }—r{ Stand-by | |
+ Option 002 L Measuring E
! —ISignal Generator | |
L. — . —. e . J
—|Configuration Test Setup: Test Sequence |—|M$§age; |

Test Setup: Test Condition |

File Management |

Available Functions

Depending on the options installed with the Test Set, the available function modes,
available radio systems, and power measurement ranges are different. This chapter
assumesthe Test Set installed with Option 002, 003, 004, and 010 unless otherwise
denoted.

e Option 002: Adds TX Analyzer and Signal Generator Function Capabilities
e Option 003: Adds AMPS Test Capability

» Option 010: Adds High Level Signal Output and Low Power M easurement
Capabilities
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Radio Systems Supported
The following radio systems are currently available.

Cellr/IS95A: EIA/TIA 1S-95A Standard
Cellr/TSB74: TSB-74 Standard

Cellr/T53: ARIB T53 Standard

PCS Korea PO: PCS Korea PO

PCS Korea P1: PCS Korea P1

PCS US: PCS USA and J-STD-008 Standards
AMPS: EIA/TIA-553A AMPS Standard
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Test Parameters, Test Itemsand Allowable Ranges

Depending on the function mode and radio system, there are a number of input
fields for the test flow, test sequence and test condition. The allowable ranges for
theseinput fields are explained in the latter parts of this guide. (Refer to Chapter A,
“Input Fields and Allowable Ranges.”)

Selecting an Input Field and Specifying a Value

All input fields are highlighted. Y ou can move the blinking round cursor to select
one of them.

Follow this procedure to select an input field and then specify avalue for that input
field:

Step 1. Rotate the CURSOR CONTROL knob clockwise to move the cursor down or
right, or rotate it counterclockwise to go up or left, and place it at the field you
want to change.

R

Step 2. Pressthe CURSOR CONTROL knob once. The cursor shape changes from a
circleto atriangle, and the field to the right of the triangle is ready for input.

1 |-

Step 3. Rotate the CURSOR CONTROL knob to see the values defined for the field.

Step 4. Press the CURSOR CONTROL knob to enter the selected value in the field. The
cursor shape returns to a circle and starts blinking again.
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Variable I ncrement/Decr ement Softkey

When you place the cursor at an input field that accepts a numeric value, such as
RF channel number or amplitude, a softkey with variable increments/decrementsis
activated, as shown in Figure 3-5.

Pressing this softkey changes the multiplier from 1 to 1000, and each click of the
CURSOR CONTROL knob varies the value by an increment when rotated
clockwise, or by a decrement when rotated counterclockwise. The following
multipliers are available:

e " 1: Increment/decrement by 1,
e 7 10: Increment/decrement by 10,
e 7 100: Increment/decrement by 100,

e 7 1000: Increment/decrement by 1000.

Storing the Numeric Values

For input fields such as channel numbers and amplitudes, you can store two
numeric values using the memory softkey menus as shown in Figure 3-5. The
following procedure is an example of how to store numeric values.

Figure3-5 Variable Increment/Decrement & Memory Softkeys
Atfields: Channel Amplitude

x1/x10/ Z1/x10/

x100,/%x1000 %100/ x1 000 r

Memoryl HMemoryl Hemoryl

oH: 1 -50 . 0 dBm

Memory2 Hemory 2 Hemory2 w

CH: 62 -65.0dB 0
Q
®

Store Val Store Val @

toMemory>> toMemo ry>> ;30
@

Cancel Cancel Canoal Q
g
3]
o

Step2to4 Step 5

Step 1. Move the cursor to a channel field.

Step 2. Pressthe CURSOR CONTROL knab to select the field. The softkey menu shown
in the first column of Figure 3-5is activated. The two memory softkeys show the
channel numbers previously stored in memory (if any).

Step 3. Select anumeric value in the input field using the CURSOR CONTROL knob.

Step 4. Press the Store Val to Memory >> softkey to reveal another softkey menu for
Memoryl and Memory?2.
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Step 5.

Step 6.

Step 1.
Step 2.

Step 3.

Press either of the memory softkeys to store that value. The memory softkey menu
returns to the state in Step 2 showing the newly stored value.

Press the CURSOR CONTROL knob to enter the value into the field. The softkey
menu returns to that of Step 1.

Recalling Numeric Values Stored in Memory Softkeys

For fields such as channel numbers and amplitudes, you can recall two numeric
values stored in the memories (if any) using the following procedure:

Move the cursor to one of the numeric input fields of channels or amplitudes.

Press the CURSOR CONTROL knob to select the field. The softkey menu as
shown in Figure 3-5 is activated. The two memory softkeys show the numeric
values previously stored in memory (if any).

Press either the Memory1 or Memory?2 softkey to enter the stored value into the
input field. The value is entered into the field and the softkey menu returns to that
of Step 1.
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Initial Screen and Softkey Menu

Theinitial screen is used to select one of the function modes as shown in Figure
3-6. The current firmware revision name and the procedure selection field are

displayed.

NOTE It takes about one minute for power-on initializing and the self testing processes to
complete before the initial screen appears.

The instrument default state after power-on is the same state as just before
power-off. The previous state is stored in the internal memory. Press the PRESET
key to rest the Test Set to the factory default state.

To update the firmware with the most recent version, refer to "Firmware Update"
on page 148.

To recall one of the test procedures from your SRAM card, refer to "Recalling a
Test Setup File' on page 146.

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

NOTE For Test Sets without Option 002, the TX Analyzer and Signal Generator softkeys
are not available.

Figure3-6 Initial Screen

Agilent E6393A Automatic Tast
CDMA MS Test Set Manual Test

Tav, X.01.00

i
Procedure: ) [ETTODI (T8 Analyzer

iSanal Generator
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Configuration

[Belect 2 test mode or Confiquration.

Initial Softkey Menu

0 Automatic Test: Displays the Automatic Test: Stand-by screen and its
softkey menu. Refer to" Automatic Test Mode" on page 67.

0 Manual Test: Displays the Manual Test: Stand-by screen and its softkey
menu. Refer to "Manual Test Mode" on page 85.

o0 TX Anayzer: Displaysthe TX Analyzer screen and its softkey menu. Refer
to "TX Analyzer Mode (Option 002)" on page 109.
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0 Signal Generator: Displays the Signal Generator screen and its softkey
menu. Refer to "Signal Generator Mode (Option 002)" on page 117.

o Configuration: Displays the Configuration screen and its softkey menu.
Refer to "Configuration" on page 120.
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Automatic Test Mode

In thistest mode, Pass/Fail test results on all test items in the table are
automatically obtained by configuring the Test Setup: Test Sequence screen and
the Test Setup: Test Condition screen in the Configuration mode.

NOTE The instrument default state after power-on is the same state as just before
power-off. The previous state is stored in the internal memory. Press the PRESET
key to reset the Test Set to the factory default state.

CDMA Test Screens

The following screens are typical examples displayed during the Automatic Test
mode for measuring CDMA formats. Cellr/IS95A, Cellr/TSB74, Cellr/T53, PCS
US, PCS Korea PO, or PCS Korea P1.

Stand-by Screens

When the Automatic Test softkey is pressed, one of the following Stand-by
screens is displayed, depending on the previous setting of the Screen >> ()

softkey.
Figure3-7 CDMA Stand-by Simple Screen
Butematic Tast r8tand—by 2001701720 12:34
[Cellr/1s58a RECH I HEE | ﬁ I Start lPrint Simple
\AMP S |Screen
lof£ -
gistratiaon £ [Brint Detail
Criginatlion) j { pll
aice Egho
2 Release w
Faging t creen >» | [Walue :
F Test {Simple) B
Softer Handoff =
Hard Handoff @
S RBelegse = pebin blore g
T Phone Humber {1 ef 2) [[t2 ef 2)
BF or Dialed Mumber: 3
; ROM: =
Haﬂed'ﬁﬁ- _____ r: 7 ’llebu.rn ICancel @
o D
Tura off M$ power, press [Start] to begin a test. 3
(]

Chapter 3 67



Screen Reference
Automatic Test Mode

Figure3-8 CDMA Stand-by Detail Screen
Butomatic Tast 85 tand —b 2001/01,/20 12:34
Eellir/Is68R RECH ‘1_“ ﬁ dtazt }D:int }Suﬂp le
IRME S Hax TE Fower SCreen
IGELf - Min TX Fower
Fregquency Error
gistration Rha u Print Oetail
Griginatiocn Tima Offsat m1l
aice Echo Sensitivity/FER
Release DC Current (Idle) - -
aging DC Current{Talk) Soreen »> | Value
F Test {betail)
Softer Handoff
Ard Handoff
S Releage = o re o e
Phone Humbax : {1 of 2) {2 of Z)
BF On Dialed Husber:
- 1 ESH |
Procedure: EEAMEIY 15 vover pome mERGY Return cancel
Turn off M5 power, press [Start] to begin a test.
Figure 3-9 CDMA Stand-by Value Screen
A uutomatic T =t t S tand—b 200170120 12:34
Eellr/i558R RECH ‘_Z_“ ﬁ Start Print ’E.‘i.‘mplc
|BE S Hax TH Power dBm Soreen
IGELf Min TX Power dEm
Fragquency Error He
gilstration Rha Frevio Print Detail
originatien| Time Offset jused [Goreen Ln].l
mice Echo Sensitivity/FER k1
Release DC Current(Idle} - i ﬁ
DC Current{Talk) et Socreen >» | Malue
2 1 {Value)
Softer Handoff
Ard Handoff
-1 = ore plore
Phone Humber: {1 of 2) {Z of 2}
BF Onl Dialed Humber:
EOTT ESH:
Procedure: REENIIY 55 vover oo BENG ’Bet.urn ancel
Turn off M5 power, press [Start] to begin a test.

Softkey Menu 1

Start: Begins testing the mobile with Automatic Test.

Previous Screen: Returnsto the previous screen if any, otherwisethiskey is

Next Screen: Proceedsto the next screen if any, otherwisethiskey is

More (1 of 2): Displays the next softkey menu.

0
0

disabled.
0

disabled.
0
0

Return: Displaystheinitial screen with theinitial softkey menu.

Softkey Menu 2

Print Screen: Makes a hardcopy of the current screen.
Print All: Makes a hardcopy of all test results.

Screen >> (): Displays the screen selection menu with the Simple, Detail,
Value, and Cancel softkeys.

More (2 of 2): Returnsto softkey menu 1.
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Stand-by Screen Fields

Radio System. Three radio systems are shown in the upper |eft table of the
screen. During the stand-by state, the radio system on the top line is underscored,
otherwise the radio system being tested is underscored. The overall Pass/Fail
results are shown in the right column of the table.

Test Flow. Thetest flow steps are shown in the |eft table. The tests to be executed
can be set in the Test Setup: Test Sequence screen in the Configuration mode.
According to the selection of the first call setup, the combination of the test
sequence is different as described in " Test Flow" on page 125. The test flow steps
with “-" are skipped. Pass or Fail is shown for each flow step executed.
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Input Fields. The following fields need to be set for a new test.

Field Name

Description

Procedure:

Displays alist of measurement setup files that are stored on an
SRAM memory card.

If there are no files on the card, this field remains blank.

RFCH

Accepts up to three traffic channel numbers according to the radio
systems.

Cellr/IS95A, Cellr/TSB74, AMPS:

1to 799 (825.03 to 848.97 MHz),
991 to 1023 (824.04 to 825.00 MHz)

Cellr/T53:

1 to 799 (915.0125 to 924.9875 MHz),
801 to 1039 (898.0125 to 900.9875 MHz),
1041 to 1199 (887.0125 to 888.9875 MHz)

PCS US:

0to0 1199 (1850.00 to 1909.95 MHz)
PCS Korea PO:

0to 1300 (1715.00 to 1780.00 MHz)
PCS Korea P1:

1 to 600 (1750.05 to 1780.00 MHz),
601 to 1300 (1715.00 to 1750.00 MHz)

DC Power:2

Selects the dc voltage supply mode.

(o]

Auto: Supplies dc voltage to the mobile only during a test

cycle.

On: Always supplies dc voltage to the mobile.

Off:° Disables to supply dc voltage to the mobile. Thisisthe

default value.

Accepts a dc voltage value ranging from 3.0to 12.0V in 0.1V
steps. The default valueis 3.0 V. Thisvalueisused for all four test
modes.

a. Thisfieldisvalid if Universal DC/Audio Adapter and the appropriate

cables are used to supply dc power to the mobile under test.

b. When DC Power is set to Off, dc current cannot be measured.
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Test Items. If either Detail or Valueis selected in the Screen >> () menu, the test
items are shown in the table below. If Detail is selected, Pass/Fail test results are
also shown. If Vaue is selected, the measured values are shown in the table.

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

Test Item Description

RFCH Defines up to three RF channel numbers according to the radio
system to be tested. The first RF channel should be always used
but other two RF channels can be skipped (“---" shown) for single
or two RF channels tests.

Max TX Power Measures and displays the maximum transmission power levels.
The rangeis from - 60.0 (with Option 010) to +39.0dBm.

Min TX Power? Measures and displays the minimum transmission power levels.
The range is from - 60.0 (with Option 010) to +39.0dBm.

Freguency Error Measures and displays the center frequency error of an OQPSK
modulated signal. The range is from- 10,000 to +10,000 Hz.

Rho Measures and analyzes the ratio (waveform quality) of the
correlated power in a single coded channel to the total signal
power. The rangeis from 0.900 to 1.000.

Time Offset Measures and displays the timing offset derived from the Rho
measurement. This indicates how well the mobile is synchronized
to the pilot pseudorandom noise sequence. The range is from

- 3.25to +3.25 nrsec.

Sensitivity/FER Measures and analyzes the sensitivity level with the frame error
rate. Therangeis from 0 to 100%. This test is made under the
condition of the maximum number of frames and confidence rate
set in the Test setup: Test Condition screen.

DC Current (Idle) | Measuresand displaysthe dc current consumed at idling state only
for the first RFCH channel. Therangeisfrom 0 to 1,000 mA.
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DC Current (Talk)P |Measuresand displays the dc current consumed at talking state.
Therangeisfrom 0to 1,000 mA.

a. Thistest item isavailable for the Test Set with Option 010, “High Level
Signal Output and Low Power Measurement Capabilities”.

b. DC power must be supplied to the mobile under test using the appropri-
ate cable assembly from Universal DC/Audio Adapter.
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Explanation. The RF On annunciator on the left side of the screen is displayed
only when the RF signal from the Test Set is present at the RF IN/OUT connector.
When measuring RF test items, the Meas annunciator is aso displayed to the right
of RF On.

Operation and instruction messages are displayed at the bottom of the screen. Y ou
can create instruction messages that correspond to each test flow step. To edit the
instruction messages, refer to " Test Setup: Messages' on page 129.
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Voice Echo Measuring Screens

While the measurements are in progress, one of the following three screensis
displayed depending on the previous setting of the Screen >> () menu. The
following examplesillustrate the screens shown during the V oice Echo step of the

test flow.
Figure3-10 Voice Echo Measuring Simple Screen
B tomatic Teas & IMeaasurding Z001/01/20 12:34
[Cellr fISS5R [ RECH I [ EE ] ﬁ ] Fass }Si.'mplrr_'
IBRMES
[eh E
glistration P Fail Detail
originaticn| P
aice Echo
Release
aging Soreen > Value
F Test [Simpla)
Softer Handoff
ard Handoff
& Pelegse -
Fhone Wumber: LI34536T78901Z23456T73301234
BF oo Dialed Humber: L23456789012345678301234
ATYRI ESH ! OFDECCEF
rocedure: PEEANE Autoll 5. 00 Aot cancel
alk to the mobile and press [Pass] or [Fail] with the result.
Figure3-11 Voice Echo Measuring Detail Screen
Ahutomatic Tas it :Measurin Z001/01/20 12:34
Celic/1s0% Reca W pass simple
| R Hax TX Powar
aEE = Min TE Power
Freguency Error
giskration B Fho Fail Detail

Crigination) P Time Offset

oice Echo Sensitivity/FER
Reloase DC CurrentiIdle) —_——— ————

DS Current (Talk)

Sareen > | [Value

(Dektail)
Softer Handoff
ard Handoff
g -
Fhone Humber: 123456 TR901224587T8901224 w
ﬁF‘ Clal Oialed Humber: 1345873901 2348578301234 wn
o ESH : OFDECCEFR

Procedure: pEELAMINY ST Aol 5 . 0 (— cancel 3
Talk to the mobile and press [Pass] or [Fail] with the result. o
Py
o,
Figure 3-12 Voice Echo Measuring Value Screen o
(0]
>
Butomati o Tas kT tMeaa sl 2001,/0120 12:34 O
e U c M o - Pr— 8

|AP S Hax TX Fowar iBm

IEf - HMin TX Powar M Em

Freguency Error Hz

gistration B Bho Fail Detail

griginaticon P Time Offset IREELElE
ailce Echo Sensitivity/FER %
Reloase DC Currenti{ldlic) 125 -———— —_——— WA
DC Current {Talk) | 1%

Saresn >» | [Walue
(Faluoe)

Fhone Humber: 123458T890123456783901234

FF o Dialed Wumber: L23456789012345678501234
, ESH: DFLECCER
Procedure: WEANINY 02 5omr e G Abort cancel

Talk to the mobile and press [Pass] or [Fail] with the result.
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Softkey Menu

0 Pass: Pressthis softkey if your talk to the mobile is echoed back in good
quality. This softkey is activated at the time of the Voice Echo step and
becomes unavailable after being pressed.

0 Fail: Pressthis softkey if your talk to the mobile is echoed back in poor
quality. This softkey is activated at the time of the VVoice Echo step and
becomes unavailable after being pressed.

0 Screen>> (): Displays the screen selection menu with Simple, Detail,
Vaue, and Cancel softkey.

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

Explanation. After you press the Start softkey the Measuring screen is displayed,
and the measurement begins.

While making measurements, respond to operation or instruction messages by
pressing the appropriate softkeys or by operating the mobile' s keys. As any
modification of parameter values and test conditions is not allowed, the cursor is
not available.

Each test flow step blinks as that step is performed. While the RF Test stepis
blinking, each of the test items blinks sequentially.

The dc current measurements are made when DC Power is set to Auto or On and
dc power is supplied from the Test Set to the mobile. DC Current (Idle) is
measured at the initialization complete stage (a part of the registration step) and
DC Current (Talk) is measured at the last stage of RF tests.
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Pause-On-Failure Screens

If the Auto Test Run field of the Configuration screen is set to Pause and afailure
occurs, one of the following pause-on-failure screens is displayed depending on
the previous setting of the Screen >> (') softkey.

Figure3-13 Pause-On-Failure Simple Screen
By toma t i o Tas tMeaa sz i T Z001,/01/20 12:34
[Eellr /ISG6R [ REFCH ] Continue Simple
|AMEPE
WEL =
giatration |P amnal Detail
origination| P Test
alce Echo P
Release P
aging P Screen > | (Value
Test (Simple)
Softer Handofl
{ard Handoff
& Esleass | -
Phone MHumber: 133456T890133456789013234
HE OF Dialed Hiumber: 123458T89012345873901234
= i ARy i DFDECCHEF
TIQQE‘&[JI‘E- :EE-tLDt‘L".. : At 5. 00 Ihbork ancel
Press [Continue] to continue a test.

Figure3-14 Pause-On-Failure Detail Screen
By toma t i o T e = T IMaasuring Z001,/01/20 12:34
[CellrFIsssa B [RrcH BEE ﬁ continue |[Simple
IAMEPS Hax TX Power Pags
KBEL - Min TX Fower Pass
Freguency EIror Pass
gistration P Rho Fass Manual Detail
origination| P Time Offaet PASS Tast
oice Echo B Sensitivity/FER
Release P DC Current{Idle) Pass ] sty
aging B DE Current {Talk) Soresn >> | Walue
Test (Detail)
Softer Handoff
ard Handolf
= Beloase =

Phone Wambar: 123456TE3012345678301234

[5] Dialed Wumber: 123456T8590123456745%01234
i ESH: OFDECCEE
Trac&durél DC Power: A IAbart Cancel

w
b f ] + (/)
Press [Continue] to continue a test. o
(9%
D
5
Figure3-15 Pause-On-Failure Value Screen 3
=
Automatic Test :Measuring 2001/01/20 12:34 Q
Cellr/IS95A RFCH T TR Y] [unit| continue ||simple e
IAMPS Max TX Power +24.8 dBm o
Ooff - Min TX Power -58.8 dBm )
Frequency Error -18 Hz
egistration P Rho 0.983 Manual Detail
S Origination| P Time Offset +0.15 usec| ITest
oice Echo P Sensitivity/FER 0.50010
S Release 4 DC Current (Idle) 125 -—-- ---- mA
Paging P DC Current (Talk) mA [Screen >> | Value
Test (Value)
Softer Handoff
Hard Handoff
S Release =
Phone Number: 123456789012345678901234
[RF On] Dialed Number: 123456789012345678901234
. ESN: DFDECC6F
Procedure. TestCDMAIAuto. 5 . O\ Abort Cancel
Press [Continue] to continue a test.

ET_pause_value T
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Softkey Menu
0 Continue: Restarts the test after the paused step.

0 Manual Test: Activates the Manual Test: Stand-by screen to manually
restart the test on the failed test item.

0 Screen>> (). Displays the screen selection menu with the Simple, Detail,
Value and Cancel softkeys.

0 Abort: Exitsthe test process and returns to the Stand-by screen.

Continuous M easurement at Pause-On-Failure. If the Continue softkey is
pressed, the rest of the tests at other RF channels are made. The next screen is
displayed depending on the previous setting of the Screen >> () softkey.

Figure3-16 Pause-On-Failure Continuous M easur ement
Automatic Test tMeasuring 2001/01/20 12:34
Cellr/IS95A RFCH 62 698 [Unit] Simple
IAMPS Max TX Power +24.8 +25.2 +25.5 |[dBm
Off - Min TX Power -58.8 -59.8 -59.5 |[dBm
Frequency Error -18 +23 -18 z
egistration P Rho 0.983 0.993 0.987 Detail
S Origination| P Time Offset +0.15 +0.15 +0.05 sec|
oice Echo P Sensitivity/FER [O-1eJekfe] 0.00000 0.00000
S Release P DC Current (Idle) 125 -——=- -——--
Paging P DC Current (Talk) 685 705 725 Screen >> | Value
Test |F| (Value)
Softer Handoff| P
Hard Handoff
S Release -
Phone Number: 123456789012345678901234
[RF On] Dialed Number: 123456789012345678901234
ESN: DFDECC6F
Procedure: [TIONE oo sorer: T By port cancet
Processing...
At pause value cont
Aborted Screens
If the Abort softkey is pressed in the previous screen, the next screen displayed
depends on the previous setting of the Screen >> () softkey.
Figure3-17 Aborted Simple Screen
Automatic Test ct:Aborted 2001/01/20 12:34
Cellr/IS9o5a RECH | [ [l cosHll Start Print Simple
IAMPS Screen
Of f -
egistration P Print Detail
S Origination| P A1l
oice Echo P
S Release P
[Paging P ext Screen >> |[Value
Test H Screen (Simple)
Softer Handoff
Hard Handoff
S Release - More More
Phone Number: 123456789012345678901234 (1 of 2) (2 of 2)
[RF On] Dialed Number: 123456789012345678901234
. ESN: DFDECC6F
TestCDMAIAuto. 5.0\ Return Cancel
Turn off MS power press [Start] to begin a test.

3t _pause simple abort 1
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Pass/Fail Results Screens

When atest is complete, one of the following Passed (Figure 3-18) or Failed
(Figure 3-19) results screens is displayed depending on the previous setting of the
Screen >> () softkey.

Figure3-18 Passed Results Detail Screen
BAButomatic Test :Passed 2001/01/20 12:34
Cellr/I1s95a P RECH 698 start Print simple
IAMPS Max TX Power Pass Pass Pass Screen
Off - Min TX Power Pass Pass Pass
Frequency Error Pass Pass Pass
egistration P Rho Pass Pass Pass Print PDetail
S Origination| P Time Offset Pass Pass Pass A1l
oice Echo P Sensitivity/FER Pass Pass Pass
S Release P DC Current(Idle) Pass —-——— -——
Paging P DC Current (Talk) Pass Pass Pass Screen >> | Value
F Test P (Detail)
Softer Handoff| P
Hard Handoff P
S Release = More More
Phone Number: 123456789012345678901234 (1 of 2) (2 of 2)
RF On] Dialed Number: 123456789012345678901234
. ESN: DFDECC6F
TestCDMAIAutol 5.0 Return Cancel
Turn off MS power, press [Start] to begin a test.
At passed detail T
Figure3-19 Failed Results Value Screen
ABAutomatic Test ctFailed 2001/01/20 12:34
Cellr/IS9o5A RECH 62 Y]  [unit] [start Print Simple
IAMPS Max TX Power +24.8 +25.2 +25.5 |dBm Screen
Of f - Min TX Power -58.8 -59.8 -59.5 |dBm
Frequency Error -18 +23 -18 [Hz
egistration P Rho 0.983 0.993 0.987 Previous Print Detail
S Origination| P Time Offset +0.15 +0.15 +0.05 |usec|[Screen A1l
oice Echo P Sensitivity/FER [-1Jxfg 0.00000] 0.00000/%
S Release P DC Current(Idle) 125 -——— ---- [mA
Paging P DC Current (Talk) 685 705 725 mA Screen >> | Value
F Test F] (Value)
Softer Handoff| P
Hard Handoff P
S Release - More More
Phone Number: 123456789012345678901234 (1 of 2) (2 of 2)
RF On| Dialed Number: 123456789012345678901234
. ESN: DFDECC6F w
PrOCGdure..TeStCDMA DC Power: EXRES JENV Return Cancel b)
Turn off MS power, press [Start] to begin a test. a)
at_tailed_value_ T (-D
g
Softkey Menu 1 3
@
0 Start: Beginstesting the mobile with Automatic Test. @
D
. . . . . . =
0 Previous Screen: Returnsto the previous screen if any, otherwise thiskey is 2
disabled.
0 Next Screen: Proceeds to the next screen if any, otherwise thiskey is
disabled.

o0 More (1 of 2): Displaysthe next softkey menu.

0 Return: Displaysthe initial screen with the initial softkey menu.
Softkey Menu 2

» Print Screen: Makes a hardcopy of the current screen.

e Print All: Makes a hardcopy of all test results.
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e Screen >> (). Displays the screen selection menu with the Simple, Detail,
Vaue, and Cancel softkeys.

e More (2 of 2): Returns to softkey menu 1.

Explanation. In the Pass/Fail detailed screen, the test item cells are filled with

either Pass or Fail. If some items are skipped in the Test Sequence screen and/or
the DC Power field is set to Off, “-" is shown in the corresponding steps of the test

flow and “----" is shown in those cells.
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AMPS Test Screens (Option 003)

The AMPS test flow steps and test items are different from those of the CDMA
test. The following are examples of screens displayed during the Automatic Test
mode.

Stand-by Screens

When the test sequence proceedsto the AMPS tests following the CDMA tests, the
Automatic Test: Stand-by detail or value screen is displayed as shown in Figure
3-20 or Figure 3-21, depending on the previous setting of theScreen >> () softkey.

Figure3-20 AMPS Stand-by Detail Screen
Automatic Test :Stand-by 2001/01/20 12:34
Cellr/IS95A RFCH ﬁ start rint simple
IAMPS TX Power [Screen
Off = Frequency Error
FM Dev Limit
egistration TX Distortion [Previous Print Detail
S Origination| RX Distortion Screen ALl
S Release RX SINAD
Paging SAT Deviation
F/AF Test SAT Freq Error [Screen >> | Value
S Release ST Deviation —-——— -—— (Detail)
ST Frequency -——— -———-
DC Current(Idle) -—-- -———-
DC Current (Talk) More More
Phone Number: (1 of 2) (2 of 2)
Dialed Number:
ESN:
Procedure . TesthMAIAuto. 5. 04 [Return Cancel
Turn off MS power, press [Start] to begin a test.
at_stdby_detail_amps
Figure3-21 AMPS Stand-by Value Screen
ABAutomatic Test :Stand-—-byvy 2001/01/20 12:34
Cellr/IS95A RECH Unit] [start Print Simple
IAMPS TX Power [dBm Screen
Off - Frequency Error PPm
FM Dev Limit kHz
egistration TX Distortion % Previous Print Detail w
S Origination) RX Distortion % Screen A1l -
S Release RX SINAD dB wn
Paging SAT Deviation kHZ Q
F/AF Test SAT Freq Error Hz Screen >> | Value )
S Release ST Deviation -—— ---- |kHz (Value) 0]
ST Frequency -——-- ---- [Hz >
DC Current(Idle) -———- ---- [mA )
DC Current (Talk) maA | More More @
Phone Number: (1 of 2) (2 of 2) (1)
R Dialed Number: o©
ESN: >
Procedure:. DC DPower: EGite BV Return ICancel 8
Turn off MS power, press [Start] to begin a test.

Zt_stdby valus_amps

Softkey Menu 1
0 Start: Beginstesting the mobile with Automatic Test.

0 Previous Screen: Returnsto the previous screen if any, otherwise thiskey is
disabled.

0 Next Screen: Proceeds to the next screen if any, otherwise thiskey is
disabled.

o0 More (1 of 2): Displaysthe next softkey menu.
0 Return: Displaysthe initial screen with the initial softkey menu.
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Softkey Menu 2
» Print Screen: Makes a hardcopy of the current screen.
e Print All: Makes a hardcopy of all test results.

e Screen>> (). Displays the screen selection menu with the Simple, Detail,
Vaue, and Cancel softkeys.

e More (2 of 2): Returns to softkey menu 1.

Stand-by Screen Fields

Radio System. Up to three radio systems can be displayed in the upper |€eft table
of the screen. These radio systems are set in the Test Setup: Test Sequence screen
(refer to "AMPS Test Sequence (Option 003)" on page 131). The overall PasyFail
results for each radio system are shown in the right column of the table.

Test Flow. Thetest flow steps are shown in the lower |eft table. The individual
tests to be executed are set in the Test Setup: Test Sequence screen in the
Configuration mode. According to the selection of the first call setup, the
combination of the test sequence is different as described in"Test Flow" on page
131. Thetest flow steps with “-" are skipped. The Pass/Fail results for each test
flow are shown in the right column of the table.

Input Fields. The following fields need to be set for a new test.

Field Name Description

Procedure: Displays alist of measurement setup files that are stored on an
SRAM memory card.

If there are no files on the card, this field remains blank.

RFCH Accepts up to three traffic channel numbers.

1to 799 (825.03 to 848.97 MHz),
991 to 1023 (824.04 to 825.00 MHz)

DC Power:2 Selects the dc voltage supply mode.

0 Auto: Supplies dc voltage to the mobile only during a test
cycle.

o0 On: Always supplies dc voltage to the mobile.

o Off:PDisablesto supply dc voltage to the mobile. Thisisthe
default value.

Accepts a dc voltage value ranging from 3.0t0 12.0V in 0.1V
steps. The default valueis 3.0 V. Thisvalueisused for all four test
modes.

a. Thisfieldisvalidif Universal DC/Audio Adapter and the appropriate
cables are used to supply dc power to the maobile under test.
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b. When DC Power is set to Off, dc current cannot be measured.

Test Items. If either Detail or Valueis selected in the Screen >> () softkey menu,
the test items in the table below are shown. If Detalil is selected, Pass/Fail test
results are also shown. If Vaue is selected, the measured values are shown in the

table.

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

stepsin the test flow.

Test Item

Description

RFCH

Defines up to three RF channel numbers for AMPS. Thefirst RF
channel should be always used but other two RF channels can be
skipped (“---" shown) for single or two RF channels tests.

TX Power

Measures and displays the transmission power levels. Therangeis
from - 20 to +39 dBm.

Frequency Error

Measures and displays the center frequency error. The rangeis
from - 12.50 to +12.50 ppm in 0.05 ppm steps.

FM Dev Limit?

Measures and displays the limiting function performance of the
transmitter’ s peak frequency modulation deviation. The rangeis
from 1.00 to 25.00 kHz.

TX Distortion?

Measures and analyzes the demodul ated carrier’ s audio distortion.
Therangeisfrom 0.0 to 100.0%.

RX Distortion?

Measures and displays the distortion from the receiver when a
standard test tone is applied to the mobile. The rangeisfrom 0.0 to
100.0%.

RX SINADP

Measures and analyzes the ratio (in dB) of (Signal + Noise +
Distortion) to (Noise + Distortion). The range isfrom 0.0 to
40.0dB.

SAT Deviation

Measures and displays the peak frequency deviation of the
supervisory audio tone (SAT). Therangeisfrom 1.00 to
25.00 kHz.

SAT Freq Error

Measures and analyzes the frequency accuracy of the supervisory
audio tone (SAT). Therangeis from - 600.0 to +600.0 Hz.

ST Deviation

Measures and displays the signaling tone’ s peak frequency
deviation only for the first RFCH channel. The range is from 1.00
to 25.00 kHz.

Chapter 3
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Test Item Description
ST Freguency M easures and analyzes the signaling tone’s frequency accuracy
only for the first RFCH channel. The range is from 9,000.0 to
11,000.0Hz.

DC Current (Idle)® | Measuresand displaysthe dc current consumed at idling state only
for the first RFCH channel. The rangeis from 0 to 1000 mA.

DC Current (Talk)¢ | Measures and displays the dc current consumed at talking state.
Therangeis from 0 to 1000 mA.

a. The Analog Audio In port of Universal DC/Audio Adapter must be
connected to the mobile under test with the appropriate cable assembly.

b. The Analog Audio Out port of Universal DC/Audio Adapter must be
connected to the mobile under test with the appropriate cable assembly.

c. DC power must be supplied to the mobile under test using the appropri-
ate cable assembly from Universal DC/Audio Adapter.

Explanation. The RF On annunciator on the left side of the screen is displayed
only when the RF signal from the Test Set is present at the RF IN/OUT connector.
When measuring RF/AF test items, the Meas annunciator is also displayed to the
right of RF On.

Operation and instruction messages are displayed at the bottom of the screen. Y ou
can create instruction messages that correspond to each test flow step. To edit
these instruction messages, refer to" Test Setup: Messages” on page 135.
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Pass/Fail Results Screen

When atest is complete, one of the following Passed (Figure 3-22) or Failed
(Figure 3-23) results screens is displayed depending on the previous setting of the
Screen >> () softkey.

Figure3-22 AMPS Passed Results Simple Screen
Butomastil o Ta =t r Pass=ad 2001/01/20 12:34
lCellc/I555A REFCH I [ I ﬁ I Start rint imple
\BMP S = araen
(5 4 =
gistration P Previous rint Petail
originationf B S renn 1
Release P
aging P
F/AF Test P Izt cresn > | (Valus
5 Belease P : T ’E:{S-:rra:-la:n
L pMore More
Phone Humber: 1234567800123456TEO01234 {1 af 2) {2 of 2)
Dialed Mumber: 12345678501234547T8501234
DEDECCSF
. ol 5. Ogd Retorn Cancol
urn off M$ power, press [Start] to begin a test.
Figure3-23 AMPS Passed Results Value Screen
Butomatioc Tamt : Pas s eado 2001/01/20 12:34
Cellr/Isso5A RECH ET ﬁ Unit] [gtart rint 2imple
AMP S P TE Power +25.8 +25.8 +25.8 [Em cEeen
lIZ££ - Frequency Error -1.00 +1.50 -1.10 ppm
F Dev Limit 11.30 11.27 10.07 [|kHz
gistratiaon B TE Distortion 2.6 2.3 2.5 & revious [Frint Detail
Crigination P BE Distortion 2.3 2.1 2.3 |& EG[‘BE‘H B1l
Felease ¥ RX SIWRD 15.1 20.58 20.2 WE
aging P BAT Deviation Z.10 Z2.01 2.00 [kHz
JAF Test B SAT Freqg BError -0.1 -0, 4 +0.5 [Hz £ creen »»> | [Walue
2 Belease B 8T Deviaticn 8.10 e e z hValue:l
8T Fregquency 10000.1 i o z
DT Current (Idle) 73 iy -
DT Currenkt (Talk) 721 T42 753 dore fore
Phone Humber: 1234567B301234567R801234 {1 ef 2) {2 of 2)
Dialed Mumber: 123456789012345878901234
o - EEN: DFDECCEF
Tra':-e'iure: IIEE':-I'\-'E'I aﬂlmhu‘_c‘ 5.0 et rn Cancal
Turn off M8 power, press [Start] to beqin a test.

Softkey Menu 1
o0 Start: Begins testing the mobile with Automatic Test.

w
2
Q
Q
®
®
=
Py
®
3
®
o
@
=
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o

0 Previous Screen: Returnsto the previous screen if any, otherwise thiskey is
disabled.

0 Next Screen: Proceeds to the next screen if any, otherwise thiskey is
disabled.

o0 More (1 of 2): Displaysthe next softkey menu.

0 Return: Displaysthe initial screen with theinitial softkey menu.
Softkey Menu 2

e Print Screen: Makes a hardcopy of the current screen.

» Print All: Makes a hardcopy of al test results.
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e Screen >> (). Displays the screen selection menu with the Simple, Detail,
Vaue, and Cancel softkeys.

e More (2 of 2): Returns to softkey menu 1.
Explanation. In the Pass/Fail detailed screen, the test item cells are filled with
either Pass or Fail. If sometest items are skipped in the Test Sequence screen, or if

the DC Power field is set to Off, “ ----" are shown in those cells and the
corresponding stepsin the test flow.

Print Execution Screen

If either the Print Screen or Print All softkey is pressed, the screen changes as
follows to confirm that you are ready to print.

Figure3-24 Print Execution Screen
AButomatic Test t:Failed 2001/01/20 12:34
Cellr/1s95A RECH Y [Unit] [tes
IAMP S P Max TX Power +24.8 +25.2 +25.5 |[dBm
Off - Min TX Power -58.8 -59.8 -59.5 |dBm
Frequency Error -18 +23 -18 z
egistration P Rho 0.983 0.993 0.987 o
S Origination| P Time Offset +0.15 +0.15 +0.05 sec|
oice Echo P || Sensitivity/FER | [JELJYy] 0.00000 0.00000%
S Release P DC Current(Idle) 125 -——— -———
Paging P DC Current (Talk) 685 705 725
Test |F|
Softer Handoff| P
Hard Handoff P
S Release -
Phone Number: 123456789012345678901234
[RF On] Dialed Number: 123456789012345678901234
ESN: DFDECC6F
TestCDMAIAut°| 5 . 0N
0K to print?
At failed value print
Softkey Menu
0 Yes: Beginsto print the screen image or all test results.
0 No: Cancelsthe printing process and returns to the previous screen.
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Manual Test Mode

NOTE

NOTE

In the Manual Test mode, each test item is measured and analyzed with the test
limits defined in the Test Setup: Test Condition screen of the Configuration mode.

In the Manual Test mode, tests are made while the Test Set and the mobile phone
are networked to communicate with each other. Thisis used to test mobile phones
in real time during the Connection step of atest flow.

The instrument default state after power-on is the same state as just before
power-off. The previous state is stored in the internal memory. Press the PRESET
key to reset the Test Set to the factory default state.

The RF On annunciator is always displayed on the | eft side of the screen asit isnot
alowed to manually control the RF signal output from the RF IN/OUT connector
in the Manual Test mode.

CDMA Test Screens

Figure3-25

For measuring one of the CDMA formats (Cellular 1S-95A, Cellular TSB-4,
Cellular Japan, PCS US, PCS Korea PO, or PCS Korea P1), the following screens
are displayed during the Manual Test mode.

Stand-by Screen

Pressing the Manual Test softkey displays the following screen with the Stand-by
state.

CDMA Manual Test Stand-by Screen

Manual Test

Registration
MS Origination
MS Release
Paging

BS Release
Connection
Softer Handoff
Hard Handoff

Procedure: GHETIA4NII
Radio System: (IRESRRYLYY

RFCH: NEFTREEIN:PIVt4ll | RFCH:
Press [Registration], [Paging] or dial and call from the mobile.

:Stand—-by 2001/01/20 12:34
Registra- | [Trigger rint
On TX Power === [ltion sing/Cont | |Screen
| Frequency Error
Paging Trigger
8| Rho
[Err Cnt
on FER|Frm Cnt
Oon Time Offset Clear MS Info
Oon DC Current Status
---| Max TX Power
---| Min TX Power

NGB Max Frames: JeJeJs] More More More
onfidence: EEEK (1 of 3) (2 of 3) (3 of 3)

DC Power: m V

Service Optlon
Handoff: [EAREYEEI:FF
991:824.04MHz

[Return

Wt stndby cdma T

Softkey Menu 1

0 Registration: Pressthis softkey to register the mobile with the Test Set. This
softkey is disabled while the idling dc current measurements are in
progress.

Chapter 3
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Paging: Pressthis softkey instead of M S Origination to page the mobile
from the Test Set. If this step is successful, the Connection step begins
blinking. This softkey is disabled while the idling dc current measurements
arein progress.

Clear Status Erasesthe PASS/FAIL results from the flow table. This
softkey is disabled while the idling dc current measurements arein
progress.

More (1 of 3): Displays the next softkey menu.

Return: Displaystheinitial screen with function modes. This softkey is
disabled while theidling dc current measurements are in progress.

Softkey Menu 2

L]

L]

Trigger Sing/Cont: Toggles the trigger mode between Sing (single) and
Cont (continuous). To exit from the continuous measurement mode, press
this softkey to change to Sing and wait for a single measurement to finish.

Trigger: Starts asingle or continuous measurement of the idling dc current
after initialization according to the trigger mode selected. This softkey is
disabled while measurements are in progress.

MS Info: Changes the screen to show the mobile station information
including the phone number, dialed number, and ESN (el ectronic serial
number). This softkey is disabled while the idling dc current measurements
arein progress.

More (2 of 3): Displays the next softkey menu.

Softkey Menu 3

0 Print Screen: Makes a hardcopy of the current screen. This softkey is

disabled while theidling dc current measurements are in progress.

Prev Radio System: Returns to the radio system test screen prior to making
the hard handoff. The test results are erased for a new test. If no hard
handoff is previously made or if you are measuring the idling dc current,
this softkey is disabled.

0 More (3 of 3): Returns to softkey menu 1.
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Screen Fields. The call processing status and results are displayed in the table on
the left side of the screen. Softer Handoff and Hard Handoff tests are executed
only when the corresponding softkeys are pressed. The following fields need to be

set for anew test.

Field Name

Description

Procedure:

Displays alist of measurement setup files that are stored on an
SRAM memory card.

If there are no files on the card, this field remains blank.

Radio System:

Sets the radio system to Cellr/IS95A, Cellr/TSB74, Cellr/T53,
PCS US, PCS Korea PO, PCS Korea P1, or AMPS. If set to
AMPS, the screens are different from those of other radio
systems.

RFCH

Accepts atraffic channel number along with its defined frequency
value according to the radio system selected.

*  Cellr/IS95A, Cellr/TSB74:

1to 799 (825.03 to 848.97 MHz),
991 to 1023 (824.04 to 825.00 MHz)

e Cellr/T53:

1to 799 (915.0125 to 924.9875 MHz),
801 to 1039 (898.0125 to 900.9875 MHz),
1041 to 1199 (887.0125 to 888.9875 MHz)

e PCSUS

0to 1199 (1850.00 to 1909.95 MHz)
» PCSKoreaPO:

0 to 1300 (1715.00 to 1780.00 MHz)
* PCSKoreaP1l:

1 to 600 (1750.05 to 1780.00 MHz),
601 to 1300 (1715.00 to 1750.00 MHz)

Amplitude:

Sets the test power level ranging from - 110.0 to - 40.0dBm
(- 20.0 dBm with Option 010) in 0.1 dB steps.

Pwr Cntl Bit:

Sets the power control bit pattern to Open Loop, Alwy (Always)
Up, or Alwy (Always) Down.
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Field Name

Description

Service Option:

Sets the service option to one of the following:

1: Normal voice loopback
2: Data loopback at 9600 bps

3: Voiceloopback using EVRC (enhanced variable rate coder)
at 9600 bps

9: Dataloopback at 14.4 kbps
32768: Voice loopback at 14.4 kbps

Handoff: Sets another radio system with which to perform a handoff If
Cellr/T53 or AMPS s set in the Radio System field, no handoff is
allowed and thisfield is not shown.

RFCH: Sets a channel number along with its defined frequency value to
be handoff from Radio System RFCH.

Max Frames: For FER tests, sets the maximum number of frames to be tested
ranging from 25 to 10,000,000.

Confidence: For FER tests, toggles the confidence val ue between 95% and Off.

DC Power2 Selects the dc voltage supply mode.

0 On: Always supplies dc voltage to the mobile.

o Off:’ Disablesto supply dc voltage to the mobile. Thisisthe
default value.

Accepts adc voltage value ranging from 3.0to 12.0V in 0.1V
steps. The default valueis 3.0 V. Thisvalueisused for all four test
modes.

a Thisfield isvalidif Universal DC/Audio Adapter and the appropriate

cables are used to supply dc power to the mobile under test.
b. When DC Power is set to Off, dc current cannot be measured.
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Test Items. The following test items are shown in the test items table. Tests from
TX Power to DC Current are measured continuously until the trigger modeis
changed to single or the Return softkey is pressed. With the Test Set installed with
Option 010, Max TX Power and Min TX Power are measured only when the Max
& Min Power softkey is pressed.

Test Item Description

TX Power M easures and dis_pl ays the transmission power levels. Therangeis
from - 20 (- 60 with Option 010) to +39 dBm.

Measures and displays the center frequency error of an OQPSK

Frequency Error : .
modulated signal. The range is from - 10,000 to +10,000 Hz.

Rho Measures and analyzes the ratio (waveform quality) of the
correlated power in asingle coded channel to the total signal
power. The rangeis from 0.900 to 1.000.

FER Measures and analyzes the frame error rate based on the error
counts and frame counts specified. The range is from 0.0 to 5.0%.
Err Cnt Shows the actual number of frame errors. The range is from 0.0 to
10,000,000.
Frm Cnt Shows the actual number of frames. The range is set in the Max

Framesfield. If there are no frame errorsin the initial 600 frames,
then the test proceeds to the next item.

Time Offset Measures and displays the timing offset derived from the Rho
measurement. This indicates how well the mobile is synchronized
to the pilot pseudorandom noise sequence. Therangeisfrom- 3.25
to +3.25 nsec.

DC Current® Measures and displays the dc current consumed at idling state for
Registration and Paging, then at RF test state for Connection. The
rangeisfrom 0to 1,000 mA.

Max TX Power Measures_and displaysthe n_1aximum transmissior_] power when the
Max & Min Power softkey is pressed. Therangeisfrom- 20 (- 60
with Option 010) to +39 dBm.
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Min TX PowerP Measures and displays the minimum transmission power when the
Max & Min Power softkey is pressed. The rangeisfrom- 60 to
+39 dBm.

a. DC power must be supplied to the mobile under test using the appropri-
ate cable assembly from Universal DC/Audio Adapter.

b. Thistestitemisavailablefor the Test Set with Option 010, “High Level
Signal Output and Low Power Measurement Capabilities’.

When measuring RF test items, the Meas annunciator is displayed to the right of
RF On.

Chapter 3 89



Screen Reference
Manual Test Mode

Figure 3-26

M easuring Screens

Depending on the test flow steps and current trigger mode, different screens are
displayed.

Registration Screen. If the Registration softkey is pressed, the screen state
changes to Measuring and the Registration step blinks to register the mobile with
the Test Set. Once the mobile is registered, PASS is shown in the test flow table,
and the screen returns to the Stand-by state. In the example below, the trigger
mode is previously set to Sing (single).

Registered Stand-by Screen

Manual Test :Stand—-byvy 2001/01/20 12:34
Registration PASS Registra- | [Trigger rint
MS Origination On TX Power """ ||tion sing/Cont | [Screen
MS Rel
Paging 0| Frequency Error
BS Release Paging Trigger
Connection On RhO
Softer Handoff [Exr cnt
Hard Handoff BB FER [Frm ont
Oon Time Offset Clear IMS Info
Oon DC Current Status
Max TX Power
Min TX Power
. A ax Frames ioJo]o] More More More
Procedure'.TeStCDMA Pwr Cntl Bit: [gelSisEm¥eleieslConfidence: EEE (1 of 3) (2 of 3) (3 of 3)
: . Service Option: 2
Radio System: Cellr/IsgsA Handoff: [ZSREYELI:-YI .\l pover: N IRV
3o Ml 384:836.52MHz 991:824.04MHz [Return
Press [Registration], [Paging] or dial and call from the mobile.

Tt_stndby_cdma_Ta

MS Origination Measuring Screens. To begin the MS Origination step, place a
call from the mobile. If MS Origination is successful, PASS is shown in the test
flow table as shown below. The screen shows the state just prior to starting RF
tests with the single trigger mode. The RF On and Meas annunciators are shown in
the left side of the screen.

Figure 3-27 M S Origination Measuring Screen (1/3)

Il = 13 = L T o= T tMaasurinog 2001,/01/20 12:34

Registration 0 lease [

ME Originaticn|PASS On | TX Power e :

1

e On | Prequency Error

BE Release Trigger

Connectien On_| Rho ging/cont

Softer Handaff [Exe cnt

Hard Handoff On FEaIPrE_ cnt

On | Time Offamt o Trigger 5
=1 DC Current 12 5mhA Fass H
Max TE PoOWEL

RE onl [Meas] __T_____}izl_r.!__'l?ti:-wer
Procedure: TestCDMA e Caty Bit: e enebl Y et

' ; gervice Optlion:
Raﬁlﬂ EYStem' EEllr;IsgSA Handoff: Cellr/TSE C Power: On 5.40W
Bl S84:836. 52MHz | RFCH: 591:824.04MHz Hore More More
E'IE-EEBEiDg ({1 of 3) {2 of 3) {3 of 3)
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The next screen shows the state just prior to making Time Offset measurements.

Figure 3-28 M S Origination Measuring Screen (2/3)
b1 s T & L T = T :Mnast::?ing 200170120 12:34 I
R strat I Rl ¥
M;g;n;?n;:?cm PASS | | On | % Power +E§Eldﬂm zziic3 |
EEQE;’““ | On | Prequency Error +220Kz | Pass |
5 1 i I
e Ton [ Rho .90 | Pass | EEaSie ||
ol capidate | On | PERPEEESRE 0 (000008 | Bass |
Hazd Handof :ﬁi:__wm__ e s, OUUR LR |
| On DC - Current H
HMax TH Power
Ex_on| [Heas] | Min T Power I T R Y [
Procedure: TestCDMA Pl T e e |
Radio System: Cellr/ISY5A Brioss. “Ruse & bomens B DA ; ,
CH: _EEQ.EEE.EEHHE RFCH: 951:824 . 04MHZ Hore Hare | More
Processing. .. (1 0f 3) [[i2 of 33 |[(3 of 3)
At the completion of one measurement cycle, al of the test items are measured and
Pass or Fail are shown in the right column of the test item table. The softkey menus
are dl valid now.
Figure 3-29 M S Origination Measuring Screen (3/3)
Manual Test t: Measuring 2001/01/20 12:34
Registration [Release Max & Min | [Print
MS Origination|PASS | TX Power +25.5dBm | ---- Power Screen
1
Paging oc | Frequency Error +200Hz | Pass
BS Rel Tri Soft
Conan:iiz On Rhol 0-990 Pass |S§;g?§2nt ‘Hgndzgf
fard Randofe Y| FER[Ermcnc—eoq  0.000008 | Pass
Oon Time Offset -0.30usec Pass | [Trigger Hard
Oon DC Current 752mA Pass Handoff
Max TX Power
RF On| Min TX Power
K F 1000 c1 MS Inf
Procedure' TeStCDMA Pwr Cntl Bit: Open Loop 2§f;§2§§2 95% Stz:is e
Radio System: Cellr/IS95A §§§§2§§:°“ bC Power: on  EENV
piye);@d | 384:836.52MHz : 991:824.04MHz More More More
Press the desired softkey. (1 of 3) [[(20f3) |[B of3)

TWt_Tf_test_cdma_lb

Softkey Menu 1

0 Release Pressthis softkey to release the mobile from the Test Set. If this
step is successful, PASS or FAIL is shown in theright column of the BS

Release and Connection steps.

o Trigger Sing/Cont: Toggles the trigger mode between Sing (single) and
Cont (continuous). To exit from the continuous measurement mode, press
this softkey to change to Sing and wait for a single measurement to finish.

o Trigger: Startsasingle or continuous measurement of RF tests according to
the trigger mode selected. This softkey is disabled while measurements are

in progress.
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0 Clear Status Erasesthe PASS/FAIL results from the flow table. This
softkey is disabled while measurements are in progress.

o0 More (1 of 3): Displaysthe next softkey menu.
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Softkey Menu 2

 Max & Min Power: Measures the maximum TX power level (with the
standard Test Set) or the maximum and minimum TX power levels (with
the Test Set with Option 010). This softkey is labeled as Max Power for the
standard Test Set. This softkey is disabled while measurements arein
progress.

» Softer Handoff: Performs the Softer Handoff step. This softkey is disabled
while measurements are in progress.

» Hard Handoff: Performs the Hard Handoff step. This softkey is disabled
while measurements are in progress.

« MSInfo: Displays the mobile information, including the phone number,
dialed number, and ESN (electronic serial number). This softkey is disabled
while measurements are in progress.

* More (2 of 3): Displays the next softkey menu.
Softkey Menu 3

0 Print Screen: Makes a hardcopy of the current screen. This softkey is
disabled out while measurements are in progress.

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

Max and Min TX Power Measuring Screen. For the Test Set with Option 010,
press the Max & Min Power softkey to measure the maximum and minimum TX
power levels. For the standard Test Set, this measures only the maximum TX
power level. While this measurement isin progress, the M eas annunciator is
shown in the left side of the screen. The softkey menus are the same as the
previous screen.

Figure3-30 Max and Min TX Power Measuring Screen
1 =T 11 = L Ta =T rHMaasuring 200170120 12:34 I
Registraticon Folease x & Min | [Print
M3 Origination|PASS X Powet +25.5dBm | ---- F:war SCreen
M3 Release
Paging Frequency Error +120Kz | Pass [
BE Release rigger Bofter
Connection Eh':'r 0.990 Pass F_Luﬂ.-’l:ont Handof £
Softer Handoff LErr Cnh 0 £ 4
Hard Handofs __E_E_RLF_m Cnt goo 0. 000008 | Pass
Time Offseb =0, Adusec Pass | Trigger E_‘u:d
DC Currcent ThImA Fass andof £
HMax TH Bawer +25 . BdBm FPaasa s
T | Min TX Power . -BZ BdRr Pass I
Procedure: TestCOMA L o . ' ﬂkii‘:ﬁs l"’s Tare
dervice Opt
¥ Handoff : l- rower: on  [JEEEV
a5 2 Hore r'!m:e [T
{1 of 3} (2 of 3) [3 of 3)
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Softer Handoff Test Screen. Pressing the Softer Handoff softkey causes the
mobile to search for other cellsto synchronize with. If thistest is successful, the
next screen is shown. While the softer handoff test isin progress, the Connection
step stops blinking and the Softer Handoff step blinks. If the softer handoff is
successful, PASS is shown in the right column of the step and the Connection step
begins blinking again. The softkey menus are the same as the previous screen.

Figure3-31 Softer Handoff Result Screen
d = i 12 = L T = T S tand by 2001,/01/20 12:34
Rl e ) t
vt e TX Power +25.5dBn | === |5 |Pomer kéizen
| 1
bshbias dinua B o Frequency Error +020%z | Pass
BE Bel i Saft
Bantnie Rho 0990 | pass | ragres,, | Eotter,
£E andoff ant [4]
Hara Handofe | Tt goo  0.00000% | Pass
Time Dffset -0, I0usec Pass | frigger Haxd
DC Current TE52mA Pasas Handef £
Hax T¥ Power +25 2dBEm Pass
ﬁF o Min TX Fowarl Faasg
Amplitude: =75, 1 ko
rocedure: TestCOMA P Coel Bt ttiiﬁa i
adio System: Cellr/I805A [oranse. bc pover: on  NEMEV
RECH : 384 :-B36. 57MHz RFCH : 591 = bore orio Hore
ress the desired softkey. ot 0 Lokl S0 § e

MS Information Screen. Pressing the M S Info softkey displays the following
screen with the information associated with the mobile under test. If the
connection with the mobile is made by the Paging step, the dialed number is blank.

Figure 3-32 M S Information Screen

fFMManaal Tes 5 T Mea s AT i ng Z00L/01720 12:34
Mobile Station Information ES;";:;“
Phone Number: 123456765012345678501234
Dialed Humber: 123456789012345678801234

EiN: DEDECCEE @
7]
(@]
)
D
)
] 75 . OFEE Y
Brocedure: TESTI00N B enc s R e R o
Radio System: Cellr/ISO5R Fiviss “Peocnml | coocoo on  mEEEY o
ARSI | SA4:-636. 52MHEZ B 931 :524 04MHE [Beturn g
Press [Return] to return to the Measuring screen. ®
Item Description
Phone Number: Shows the phone number of the mobile under test.
Dialed No.: Shows the number dialed by the mobile under test, if the

connection is made by the MS Origination step. If the connection
is made by the Paging step, however, no information is shown in
thisfield.

ESN: Shows the electronic serial number of the mobile under test.
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Softkey Menu
0 Print Screen: Makes a hardcopy of the current screen.

0 Return: Returns to the measuring screen.

Paging M easuring Scr eens. Press the Paging softkey to page the mabile from the
Test Set instead of executing MS Origination. If this processis successful, PASSis
shown to the right column of the test flow table and the RF measurements start. In
the example below, the trigger mode is set to Cont (continuous) so the
measurement is made repeatedly.

Figure 3-33 Paging M easuring Screen (1/2)
A nua 1L Tea =t IMeaasuring 2001/0L/20 12:34
£ 1
M5 Origination On | % Power +25.5d8m | ---- |75
Paging °  |pass| | 0n | Frequency Error +220Kz | Pass
e on | Bho 0.990 | pass | Frisset. ||
sofk Handoff :
Hard Handof? On | PERPERESNE———-0  0.00000% | Pass
[5]-1 Time Offasst -0, I0uses Pass
]3] D Current TEImA Paas
HMax TX Power
R {IE Haas HMin T Pewer -
Procedure: TestCDMA Tur Cnel mit: DMAMREECONcdonca: sse | |eoo '
E.adiﬂ 5 Stem: EEllrIIEBSA fl::;;:::cph;:n C Power: dn 507
BFCH: : RFCH: 9591:624 . 04MHE Mo e Hore More
Press the desired softkey. i 8 § Lot AT 7 sl

To exit from the continuous measurement mode, press the Trigger Sing/Cont
softkey to change to Sing and wait for a single measurement to finish as shown

below.
Figure3-34 Paging M easuring Screen (2/2)
1 s T = L Tea =t IHMeaasuring Z001/01720 12:34
Reglstration Feloase x & Min | [Primt
M3 origination T4 Power $25.5d8m | ---- HaE Sorean
1
Bacihe T Frequency Error +120Kz | Pass
BS Release rigger Softer
Connection Rhﬂ'r 0,380 Pass F_Lng.n’cant !Ham!ar:
o o[BS 000001 | pass
Time Offset =0, 30usea Pass | [Trigger F_\J:d
DC Current ThimA Fass andof £
Hax TX Power
RE_on| Min TK Fower - N |
H 75 ': AX Frames: lear 5 Info
Erﬁc&d'ﬂ:e TEStCE‘M Fur Cntl Bi Confidenoo: m kt:tus rl
Radio sttem Cell:fIEQB Bervice Optiond l cower: on  EENEV
BFCH: B : 2 Hore rﬂore [ore
11 af 3} (2 of 3] (3 af 3)

Softkey Menu 1

0 Release Press this softkey to release the mobile from the Test Set. If this
step is successful, PASS or FAIL is shown in the right column of the BS
Release and Connection steps.
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o Trigger Sing/Cont: Toggles the trigger mode between Sing (single) and
Cont (continuous). To exit from the continuous measurement mode, press
this softkey to change to Sing and wait for a single measurement to finish.

o Trigger: Starts asingle or continuous measurement of RF tests according to
the trigger mode selected. This softkey is disabled while measurements are
in progress.

0 Clear Status Erasesthe PASS/FAIL results from the flow table. This
softkey is disabled while measurements are in progress.

o More (1 of 3): Displaysthe next softkey menu.
Softkey Menu 2

 Max & Min Power: Measures the maximum TX power level (with the
standard Test Set) or the maximum and minimum TX power levels (with
the Test Set with Option 010). This softkey is labeled as Max Power for the
standard Test Set. This softkey is disabled while measurements are in
progress.

» Softer Handoff: Performs the Softer Handoff step. This softkey is disabled
while measurements are in progress.

» Hard Handoff: Performs the Hard Handoff step. This softkey is disabled
while measurements are in progress.

» MSInfo: Displays the mobile information, including the phone number,
dialed number, and ESN (electronic serial number). This softkey is disabled
while measurements are in progress.

» More (2 of 3): Displaysthe next softkey menu.
Softkey Menu 3

0 Print Screen: Makes a hardcopy of the current screen. This softkey is
disabled out while measurements are in progress.

0 More (3 of 3): Returns to softkey menu 1.
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Hard Handoff to AMPS Screen. Pressing the Hard Handoff softkey causes the
mobile to make a hard handoff from one radio system to another, such as from
Cellr/IS95A to AMPS in the example below. While this hard handoff test isin
progress, its flow step blinks and then stops blinking with PASS or FAIL result.

Once the radio system switches to AMPS, its measurements can begin
immediately depending on the trigger mode previously set.

Figure3-35 Hard Handoff from Cellr/I S95A to AMPS Screen

Manual T=a=t tMeasuring 2001,/0L/20 12:34

Me Origination 0n | 7% Power +25.8dBn | Pass | =1 | [

ey g On | Frequency Error -1,20ppn | Pass

ol ey On m 11.20kiz | Bass E;‘:E?;;ﬂ

Aandofs #2321 | 0n | Budio Freguency 1004, 0Kz | ===-

o | L3 Toa
pll— M

stEDHJL Diﬂlinguggfr%ﬂm ower Eziﬂ LL 4 Info
Radio System: AMPS b e i T:

RFCH: @ C Powaer: On 5,07 More pora pora
Press the desired softkey, i /) | b 40 | ottt

Softkey Menu 1

(0]

0

Release: Press this softkey release the mobile from the Test Set. The BS
Release and Connection steps are judged as PASS or FAIL.

Trigger Sing/Cont: Toggles the trigger mode between Sing (single) and
Cont (continuous). To exit from the continuous measurement mode, press
this softkey to change to Sing and wait for a single measurement to finish.

Trigger: Starts asingle or continuous measurement of RF tests according to
the trigger mode selected. This softkey is disabled while measurements are
in progress.

Clear Status Erases the PASS/FAIL results from the flow table. This
softkey is disabled while measurements are in progress.

More (1 of 3): Displays the next softkey menu.

Softkey Menu 2

L]

Audio Out Adjust: Adjuststhe audio signal output level to have 8 kHz FM
deviation for TX distortion measurements. This softkey is disabled while
measurements are in progress.

MS Info: Changes the screen to show the information on the mobile station.
The information includes the phone number, dialed number, and ESN
(electronic serial number). This softkey is disabled while measurements are
in progress.

More (2 of 3): Displays the next softkey menu.

Softkey Menu 3
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0 Print Screen: Makes a hardcopy of the current screen. This softkey is
disabled while measurements are in progress.

0 More (3 of 3): Returns to softkey menu 1.
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AMPS Test Screens (Option 003)

For measuring AMPS systems, the following screens are available for the Manual
Test mode.

NOTE

Thisradio system test capability is available for the Test Set installed with Option
003 ‘AMPS Test Capability.’

Figure 3-36

Stand-by Screen

When the Manual Test mode is selected, the following Stand-by screen is
displayed.

Manual Test Stand-by Screen

s 1

MS Reoleoaseo
Paging

BE Release
Conneation
Handoff

Registration
M Originatlon

Teat S tand -y 2001/01/20 12:34
- rigger %Dr:.n':
tion

H -
T¥ Power Ficoi ing/Cont Soreen

8| Frequency Brror
Pagling Triggec

F_on

rocedure: B

oMl Audio Frequenmcy B

" Cloear M2 Info

& Statua

| DC Current

mplitude: EEERECED ower Level: B r(arn More More
(1 af 3) {2 of 3) {3 of 3}

audic out: [HERdev 7: CEER:=

C Power: m Earn
ration], [Paging] or dial and call from the mobile.

sECOMA

Softkey Menu 1

0 Registration: Pressthis softkey to register the mobile with the Test Set. This
softkey is disabled while the idling dc current measurements arein
progress.

0 Paging: Pressthis softkey to page the mobile from the Test Set. If this
processis successful, the Connection step begins blinking for RF
measurements. This softkey is disabled while the idling dc current
measurements are in progress.

0 Clear Status Erases the PASS/FAIL results from the flow table. This
softkey is disabled while the idling dc current measurements arein
progress.

0 More (1 of 3): Displays the next softkey menu.

0 Return: Displaystheinitial screen with function modes. This softkey is
disabled while theidling dc current measurements are in progress.

Softkey Menu 2

o0 Trigger Sing/Cont: Toggles the trigger mode between Sing (single) and
Cont (continuous). To exit from the continuous measurement mode, press
this softkey to change to Sing and wait for a single measurement to finish.

98

Chapter 3



Screen Reference
Manual Test Mode

» Trigger: Startsasingle or continuous measurement of the idling dc current
after registration according to the trigger mode selected. This softkey is
disabled while measurements are in progress.

» MSInfo: Displays the mobile information including the phone number,
dialed number, and ESN (electronic serial number). This softkey isdisabled
while the idling dc current measurements are in progress.

» More (2 of 3): Displaysthe next softkey menu.
Softkey Menu 3

0 Print Screen: Makes a hardcopy of the current screen. This softkey is
disabled while the idling dc current measurements are in progress.

0 Prev Radio System: Returnsto the radio system test screen prior to making
the hard handoff. The test results are erased for a new test. If no hard
handoff is previously made or if you are measuring the idling dc current,
this softkey is disabled.

0 More (3 of 3): Returns to softkey menu 1.
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Screen Fields. The call processing status and results are displayed in the | eft table.
Softer Handoff and Hard Handoff tests are executed only when the corresponding
softkeys are pressed. The following fields need to be set for anew test.

Field Name Description

Procedure: Displays alist of measurement setup files that are stored on an
SRAM memory card.

If there are no files on the card, this field remains blank.

Radio System: Sets the radio system to AMPS. If set to Cellr/IS95A,
Cellr/TSB74, Cellr/T53, PCS US, PCS Korea PO, or PCS Korea
P1, the screens are different from those for AMPS.

RECH: Accepts atraffic channel number along with its defined frequency
value asfollows:

* AMPS:

1to 799 (825.03 to 848.97 MHz),
991 to 1023 (824.04 to 825.00 MHz)

Amplitude: Sets the test power level. The rangeisfrom - 120.0 to- 40.0 dBm
in 0.1dB steps. The default valueis - 75.0 dBm.

Audio Out: Sets the amplitude of the audio frequency signal of 1.004kHz
which is available through the AUX connector on the front panel.
Therangeisfrom-60to 0dBV in 1 dB steps. The default valueis
-60 dBV.

Power Level: Sets the TX output power level to 0 (+36 dBm) through 7
(+8dBm). See Table A-1and Table A-2in Appendix A, “Input
Fields and Allowable Ranges.”

SAT: Sets the supervisory audio tone to either of 5970, 6000, or
6030Hz. The default selection is 5970 Hz.

DC Power:2 Selects the dc voltage supply mode.
0 On: Always supplies dc voltage to the mobile.

o Off:° Disablesto supply dc voltage to the mobile. Thisisthe
default value.

Accepts adc voltage value ranging from 3.0to 12.0V in 0.1V
steps. The default valueis 3.0 V. Thisvalueisused for all four test
modes.

a. Thisfieldisvalidif Universal DC/Audio Adapter and the appropriate
cables are used to supply dc power to the mobile under test.
b. When DC Power is set to Off, dc current cannot be measured.
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Test Items. The following test items are shown in the table. All tests are made
continuously until the trigger mode is changed to single or the Return softkey is

pressed.
Test Item Description
TX Power Measures and displays the transmission power levels. Therangeis

from - 20 to +39 dBm.

Frequency Error

M easures and displays the center frequency error. The rangeis
from - 12.5 to +12.5 ppm in 0.01 ppm steps.

FM Deviation? or
ST Deviation, or

SAT Deviation

Select from FM Deviation, ST Deviation, or SAT Deviation. ST
Deviation can be selected only in the Stand-by screen and this
measurement is made between the Paging and Connection steps.
Measures and displaysitsfrequency deviation. Therangeisfrom 1
to 25 kHz.

Audio Frequency

Measures and displays the audio frequency. The range is from
20 Hz to 20 kHz.

TX Distortion® or
RX Distortion®, or

RX SINADP

Select from TX Distortion, RX Distortion, or RX SINAD.
Measures and displays the transmitter or receiver distortion level.
The rangeis from 0 to 100%.

The range for RX SINAD isfrom 0 to 40 dB.

DC Current®

M easures and displays the dc current consumed at the idle or RF
tests. Therangeis from 0 to 1000 mA.

a. The Analog Audio In port of Universal DC/Audio Adapter must be
connected to the mobile under test with the appropriate cable assembly.

b. The Analog Audio Out port of Universal DC/Audio Adapter must be
connected to the mobile under test with the appropriate cable assembly.

¢. DC power must be supplied to the mobile under test using the appropri-
ate cable assembly from Universal DC/Audio Adapter.

When measuring RF/AF test items, the Meas annunciator is displayed to the right

of RF On.
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M easuring Screens

Depending on the test flow steps and trigger mode, the different screens are
displayed.

Registration Screens. If the Registration softkey is pressed, the Test Set begins
register the mobile. While registering, the screen state changes to Measuring and
the Registration flow step blinks. Once the mobileisregistered, PASSis shownin
the test flow table, and the screen returns to the Stand-by state. In this example, the
trigger modeis set to Sing (single).

Figure 3-37 Registered Stand-by Screen
1 = 1 13 &= L Tas =8 tand —by 200101720 12:34
Registration FR33 n Registra- rigger rint
ME Originaticn I Power tion joont | [Boreen

HMS Releass

Paging U Frequancy Error
BS Release A aging Triggerc
connection FH Deviatlon S ket s
Hando £ A :
Audio Frequency
tlcar s Info
tatus

OC Corrent

amplitude: [ECERECEm ower Level: [ More pore More
(1 of 30 ||tz of 3y |[[i2 of 3

Audic out: [EEEAEV T: EEEEH:

pias Bl 591524 . D4MHE C rower: F BEEEV Return
ress [Regqistration], [Paging] or dial and call from the mobile.

M S Origination Measuring Screens. To activate the MS Origination step, place
acall from the mobile. If MS Origination is successful, PASS is shown in the test
flow table as shown below. The screen shows the state just prior to starting RF
tests with the single trigger mode. The RF On and Meas annunciators are shown in
the left side of the screen.

Figure 3-38 M S Origination Measuring Screen (1/3)
Manual Tea2t i MeasurEilng 2001/01,/20 12:34
R trat Fizl Pudio Cut Frimnt
M8 origination|wass | | 00 | TR Power heaee ndqust
i On | Prequemcy Error
BS Release rigger
Connestion |:|I:| JCent
dandofs On | Audio Frequency ----
un TELgger
EF On] [Heas On | DC Current
Procedure; TestCDMA paplitude WSEMEsn  Pover Leval:
Radio System: AMPS ratis oty MRl wr: BRI
M o Fower: On 5.0V More e More
EIQEESEiﬂg 11 af 3) .[2 af 3] (3 af 3)
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The next screen shows the measurement results up to Audio Frequency. All of the
softkeys but Trigger Sing/Cont and More are disabled.

Figure 3-39 M S Origination Measuring Screen (2/3)
Manuwual Tea1T P MemEwUE A g Z001,/Q1/20 12:34
istration loase T
xqorfgmacmn PRSE On | TE Power +25 5dBm | Pass ’Bﬂ -
o i On | Frequency Error -1.20ppn | Pass
e o | TR 6100 | s | FEA0955,.
— On | Audio Freguency 1004, 0Kz | ==--
[ ool [=an] On | DC Current
Procedure: TestCDMA pnplituds: WEMEEn  fPover Level: B -
F»&l:iiﬂ S]TS'EEIII! MEE Budio Out: mdﬂv T mlh
M Fower: On 5.0% Iz More More
:'I':":EEaEiﬂg Fcll oaf 3) {2 of 3) {3 of 3)

At the completion of one measurement cycle, al of the test items are measured and
Pass or Fail is shown in the right column of the test item table. The softkey menus
are al valid now.

Figure 3-40 M S Origination Measuring Screen (3/3)

Manual T=a1T M mE L E A g 2001,/01,/20 12:34 -
%o iginacion) sass | [l T8 Power 425,508 [pags [ |pasie, o | Peiat,
ol e Frequency Error -1.20ppn | Pass
e m B.10KH: | Pass | EEAESEE,

— Ludio Frequency 1004.0Kz | ----
B Distortion 238 [rass |

Pmuﬁstcm IEIEuE:FI%Bm War Eiﬂ: E FHS Ft?iia rﬂ) Info
adio Systen: ANPS adio gut WY T W
EEEA 51824 OdiGiz | Power: on AV poze piowe poze
ress the desired softkey. el ) 1 sl 003 Ll

Softkey Menu 1
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0 Release Pressthis softkey to release the mobile from the Test Set. The BS
Release and Connection steps are judged as PASS or FAIL.

o Trigger Sing/Cont: Toggles the trigger mode between Sing (single) and
Cont (continuous). To exit from the continuous measurement mode, press
this softkey to change to Sing and wait for a single measurement to finish.

o Trigger: Starts asingle or continuous measurement of RF tests according to
the trigger mode selected. This softkey is disabled while measurements are
in progress.

0 Clear Status Erasesthe PASS/FAIL results from the flow table. This
softkey is disabled while measurements are in progress.

o More (1 of 3): Displaysthe next softkey menu.
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Figure3-41

Paging and Handoff Screens. If you press the Paging softkey instead of MS
Origination, the Test Set places a call to the mobile. If this processis successful,
PASS is shown in theright column of the test flow table and the RF measurements
begin. ST Deviation is measured between these Paging and Connection processes,
therefore, either FM Deviation or SAT Deviation can be selected during the

Audio Out Adjust: Executes to adjust the audio signal output level to have
8kHz FM deviation for TX distortion measurements. This softkey is

Softkey Menu 2

disabled while measurements are in progress.

MS Info: Changes the screen to show the information on the mobile station.
The information includes the phone number, dialed number, and ESN
(electronic serial number). This softkey is disabled while measurements are

in progress.

More (2 of 3): Displays the next softkey menu.

Softkey Menu 3

0 Print Screen: Makes a hardcopy of the current screen. This softkey is

disabled while measurements are in progress.

Connection step.

For example, if the RFCH channel value is changed to 993: 824.10 MHz, the Test
Set executes a handoff test. The next screen shows a successful handoff. In this
example, the trigger mode is set to Cont (continuous) so the measurement is made

repeatedly.

Paging and Handoff Screens (1/2)

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

Manual Teat

IMeasurilng

2001/01/80 12:34

ME Helease
Paging
BE Release

Connostion
Handoff

Registration
HE Origination

PRASZ

BRASS

[BF onl [Meas]

Procedere: TestCOMA

Radig E‘stem: AMES
RFCH:

Press the desired softkey,

0n | T Power +5.5dEn | Pass
On | Frequency Error -1.20ppm | Pass
On m §.10kHz | Pass
On | Rudio Frequency 1004 .08z | ----
0n m 2,38 | Pass
0n | DC Current 134aR | Pass
Fmplitude: EEEREAEm wer Level:
Fudic out: QEDAEV T: EEERiz

> Power: On 5.0V

Fﬂlcasc

rigger
Sing/Cont

dHara
{1 of 3)
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To exit from the continuous measurement mode, press the Trigger Sing/Cont
softkey to change to Sing (single) and wait for a single measurement to finish.

Figure 3-42 Paging and Handoff Screens (2/2)
Manual T=a3t i Measurihg 2001/01/20 12;34
risacion] | [ T8 pover 25,50 [pass |[ioe |Raie, = P
ragire®®  |onss | | WW| Frequency Error -1.20ppn | Pass
ket iia m 8.10kHz | Pass |[singicont
Handofs =h22] | WA Rudio Frequemcy 1004, 0Kz | ----
n [l istortion 23 o |

DC Current TidmA | Pass

; o i mEli bude - Lavel : 1 MS Inf
Procedure: KTpANIIY ude: MR, jPower Level: W tt::iﬂ et
Radio Svsten: Audic out: [EEE4AEV T: EEERH=
bl | 593624, 10MHZ > Power: [ERUE BEEEY poxe More More

] 3 a
Press the desired softkey. ol U it 1 .l
Softkey Menu 1

0 Release Pressthis softkey to release the mobile station from the Test Set.
The BS Release and Connection steps are judged as PASS or FAIL.

o Trigger Sing/Cont: Toggles the trigger mode between Sing (single) and
Cont (continuous). To exit from the continuous measurement mode, press
this softkey to change to Sing and wait for a single measurement to finish.

o Trigger: Starts asingle or continuous measurement of RF tests according to
the trigger mode selected. This softkey is disabled while measurements are
in progress.

0 Clear Status Erasesthe PASS/FAIL results from the flow table. This
softkey is disabled while measurements are in progress.

o0 More (1 of 3): Displaysthe next softkey menu.
Softkey Menu 2

* Audio Out Adjust: Adjuststhe audio signal output level to have 8 kHz FM
deviation for TX distortion measurements. This softkey is disabled while
measurements are in progress.
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» MSInfo: Displays the mobile information including the phone number,
dialed number, and ESN (electronic serial number). This softkey isdisabled
while measurements are in progress.

» More (2 of 3): Displaysthe next softkey menu.
Softkey Menu 3

0 Print Screen: Makes a hardcopy of the current screen. This softkey is
disabled while measurements are in progress.

0 More (3 of 3): Returns to softkey menu 1.
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MS Information Screen. If the MS Info softkey is pressed, the screen changes to
show the information associated with the mobile under test. If the connection with
the mobile is made by the Paging step, the dialed number is blank.

Figure 3-43 MS Information Screen
Manual T=st IMeasur i ng 2001/01/20 12:34
Mobile §tation Information Féﬁﬁm
Phone Wumber: 123456789012345678901234
Dialed Number: 123456789012345678901234
E3H: DFDECCEF
| B _onl [Heas|
rocedure: TestCDMA popiitude: NEEMEER  pover Level: B
Edll& S Stﬂlll M{Ps ludic out: EAdEv T Bz
RECH - C Power: Ob 5.0V Feturn
res [Refurn] to return to the Stand-by screen.
Item Description
Phone Number: Shows the phone number of the mobile under test.
Dialed No.: Shows the number dialed by the mobile under test, if the

connection is made by the M S Origination step. If the connection
is made by the Paging step, however, no information is shown in
thisfield.

ESN: Shows the electronic serial number of the mobile under test.

Softkey Menu
0 Print Screen: Makes a hardcopy of the current screen.

0 Return: Returnsto the measuring screen.
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BS Released Stand-by Screen. If the Release softkey is pressed, the Test Set

rel eases the mobile from the Test Set and finishes the connection state. Both the
BS Release and Connection steps are judged as PASS or FAIL, and the Stand-by
screen is displayed as shown below. Any failed test results are highlighted.

Figure 3-44 BS Released Stand-by Screen
Manual T=at TS tand-by 2001701720 12:34
2] ra- ] E

ittt | VRN T Pover 125,500 [vass | przieee |Eniaves,, | P,

3 2 "
bifias g Sin ‘M| Freguency Error -1,20ppn | Pass

leas " 5 f 3 ¥ ol 4
e HEN (I D10k [ |ootoe | fbiamie | o Baaig

Handoff

FRIE

Press [Reqistration], [Paging] or dial and call from the mobile.

bl | Audio Frequency 1004. 08z | ----
J O o [nfo [
| IC Current | T3mh | Pass
plitude: IEEEMEQEm  [Pover Level: [§ rv-:'-?- More Mora
(1

af 3) {2 of 3) {3 of 3)
udie out: EENABY saT: EEER:=

be rower: EREl BEEEV Rotarn

Softkey Menu 1

0 Registration: Press this softkey to register the mobile station with the Test
Set. This softkey is disabled while the idling dc current measurementsarein
progress.

0 Paging: Press this softkey to page the mobile from the Test Set. If this
processis successful, the Connection step begins blinking for RF
measurements. This softkey is disabled while the idling dc current
measurements are in progress.

0 Clear Status Erasesthe PASS/FAIL results from the flow table. This
softkey is disabled while the idling dc current measurements are in
progress.

o0 More (1 of 3): Displaysthe next softkey menu.

0 Return: Displaysthe initial screen with function modes. This softkey is
disabled while the idling dc current measurements are in progress.

Softkey Menu 2

» Trigger Sing/Cont: Toggles the trigger mode between Sing (single) and
Cont (continuous). To exit from the continuous measurement mode, press
this softkey to change to Sing and wait for a single measurement to finish.

» Trigger: Startsasingle or continuous measurement of the idling dc current
after registration according to the trigger mode selected. This softkey is
disabled while measurements are in progress.

» MSinfo: Displays the information associated with the mobile phone under
test including the phone number, dialed number, and ESN (electronic serial
number). This softkey is disabled while the idling dc current measurements
are in progress.

Chapter 3
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* More (2 of 3): Displays the next softkey menu.
Softkey Menu 3

0 Print Screen: Makes a hardcopy of the current screen. This softkey is
disabled while theidling dc current measurements are in progress.

0 Prev Radio System: Returnsto the radio system test screen prior to making
the hard handoff. The test results are erased for a new test. If no hard
handoff is previously made or if you are measuring the idling dc current,
this softkey is disabled.

0 More (3 of 3): Returns to softkey menu 1.
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TX Analyzer Mode (Option 002)

NOTE

Inthe TX Analyzer mode, each test item can be measured and analyzed with the
test limits configured in the Test Setup: Test Condition screen of the Configuration
mode.

In this mode, tests are made without networking the Test Set and the mobile phone
each other. To test mobiles, set the mobile to transmit RF power independently (for
instance, by controlling the mobile with a special command according to the
manufacturer’s design). This modeis used to characterize the RF transmission
performances of mobilesin areal-time manner.

The instrument default state after power-on is the same state as just before
power-off. The previous state is stored in the internal memory. Press the PRESET
key to reset the Test Set to the factory default state.

CDMA Test Screens

Figure 3-45

For measuring one of the CDMA formats (Cellr/IS95A, Cellr/TSB74, Cellr/T53,
PCS US, PCS Korea PO, or PCS Korea P1), the following screens are displayed
during the TX Analyzer mode.

Initial Screens

Depending on the previous trigger mode, the initial screens differ asfollows:

Single Trigger Mode. If the trigger mode is set to Sing (single) before activating
the TX Analyzer mode, the following screen is displayed. Here you can select
which measurements to perform by specifying either On or Off in the left column
of the table. Modify any other test parameters, and then press the Trigger softkey
to begin the measurements.

Single M easurement Screen

TH Analy=zexr 2001/01/20 12:34 -
TT Power === ||g=x

Frint
- Soraan
Gl Frequency Ersor —
il | Rho
-
T

Time (ffset
D0 Curzent B, cont

Radio System:

Frocedore; @EEH
RECH : M EEFS L ot Return
et mobile phone to TI mode. I:
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TX Analyzer Mode (Option 002)

Continuous Trigger Mode. If the trigger mode is set toCont (continuous) before
activating the TX Analyzer mode, the measurements begin immediately. The
continuous measuring screen is displayed as shown below. In the continuous
measurement mode only RFCH can be modified.

Figure 3-46 Continuous M easurement Screen
TH Analy=zez 2001/01/20 12:34
On | 71 Power +15 5dBm | ----
0o | Frequency Brrot +220Hz | Pass
On | Rho 0,990 Pass
On | Time Offset 0, 30usec | Pass
On | DC Currenmt 152k | Pass |[Ziaddei..
Im‘ T : i
Procedure: TestCDMA [Radio System: Cellr/Is953 Pe FPover i °om 3.0V
REPCH : turn
Set mobile phone to ¥ mode.
Single M easurement Screen
To exit from the continuous measurement mode, press the Trigger Sing/Cont
softkey to change to Sing and wait for a single measurement to finish.
Figure 3-47 Single M easurement Screen
TH Analy=zer 2001,/01/20 12:34
T Pover +05.5dBn | ---- | [Fien
Freguency Error +200Hz | Pass
Rho 0,990 Fass
Time (ffset -0.3usec | Pass
DC Current 152mh | Pass | GincToent
Trigger
Procedure: Mﬂﬂﬂ Radio System: (8 j Fe Forer - BN EE
Eigeiol | 051 -B24  DdMHzZ Return
52t mobile phone to TI mode.

Softkey Menu

0 Print Screen: Makes a hardcopy of the current screen. This softkey is
disabled while making continuous measurements.

0 Trigger Sing/Cont: Toggles the trigger mode between Sing (single) and
Cont (continuous). To exit from the continuous measurement mode, press
this softkey to change to Sing and wait for a single measurement to finish.

0 Trigger: Starts measuring according to the Trigger mode setup. This softkey
is disabled while making continuous measurements.

0 Return: Displaysthe initial screen with function modes.
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Screen Fields
The following parameters need to be specified for a new test:

Field Name Description

Displays alist of measurement setup files that are stored on an
SRAM memory card.

Procedure:

If there are no files on the card, this field remains blank.

Sets the radio system to Cellr/IS95A, Cellr/TSB74, Cellr/T53,
PCSUS, PCSKoreaP0, PCSKoreaP1, or AMPS. If setto AMPS,
the screens are different from those for other radio systems.

Radio System:

RFECH Accepts atraffic channel number along with its defined frequency
value according to the radio systems as follows:

o Cdlular/IS-95A, Cellular/TSB-74:

1 to 799 (825.03 to 848.97 MHz),
991 to 1023 (824.04 to 825.00 MHz)

e Cdlular/T53:

1 to 799 (915.0125 to 924.9875 MHz),
801 to 1039 (898.0125 to 900.9875 MHz),
1041 to 1199 (887.0125 to 888.9875 MHz)

« PCSUS:

0 to 1199 (1850.00 to 1909.95 MHZz)
» PCSKoreaPO:

0 to 1300 (1715.00 to 1780.00 MHz)
» PCSKoreaPl:

1 to 600 (1750.05 to 1780.00 MHz),
601 to 1300 (1715.00 to 1750.00 MHz)

DC Power:2 Selects the dc voltage supply mode.
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o On: Always supplies dc voltage to the mobile.

o Off:P Disablesto supply dc voltage to the mobile. Thisisthe
default value.

Accepts a dc voltage value ranging from 3.0t0 12.0V in 0.1V
steps. The default valueis 3.0 V. Thisvalueis used for all four test
modes.

a. Thisfieldisvalid if Universal DC/Audio Adapter and the appropriate

cables are used to supply dc power to the maobile under test.
b. When DC Power is set to Off, dc current cannot be measured.
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Test Items

The following items are shown in the test item table. All tests are made
continuously until the trigger mode is changed to Sing (single) or the Return

softkey is pressed.
Test Item Description
TX Power Measures and displays the transmission power levels. Therangeis

from - 20 (- 60 with Option 010) to +39 dBm.

Frequency Error

Measures and displays the center frequency error of an OQPSK
modulated signal. The range is from - 10,000 to +10,000 Hz.

Rho

Measures and analyzes the ratio of the correlated power
(waveform quality) in a single coded channel to the total signal
power. The range is from 0.900 to 1.000.

Time Offset

Measures and displays the timing offset derived from the Rho
measurement. This indicates how well the mobile is synchronized
to the pilot pseudorandom noise sequence. The rangeisfrom- 3.25
to +3.25 nsec.

DC Current?

Measures and displays the dc current consumed at the idle or RF
tests. The rangeis from 0 to 1000 mA.

a. DC power must be supplied to the mobile under test using the appropri-
ate cable assembly from Universal DC/Audio Adapter.
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AMPS Test Screens (Option 003)

For measuring the AMPS format, the following screens are displayed during the
TX Analyzer mode.

Initial Screens
Depending on the previous trigger mode, the initial screens differ asfollows:

Single Trigger Mode. If the trigger mode is set to Sing (single) before activating
the TX Analyzer mode, the following screen is displayed. Here you can select
which measurements to perform by specifying either On or Off in the left column
of the table. Modify any other test parameters, and then press the Trigger softkey
to begin the measurements.

Figure 3-48 Single M easurement Screen

T X Anmlyzax 200170120 12:34

Frint

TE Power SCEean

_FreauennE Error

Audio Frequency R
riggexr
ing/Cont

il |

DC Current |
Trigger
Procedure: Radio System: P e
RFCH = ndio Cut; mds'.f Return
fet mobile phoze to I mode.

Continuous Trigger Mode. If thetrigger modeis set toCont (continuous) before

activating the TX Analyzer mode, the measurements begin immediately. The w

continuous measuring screen is displayed as shown below. In the continuous %)

measurement mode only RFCH can be modified. %

D

)

Figure 3-49 Continuous M easurement Screen 3
[TX Anamlyzeax 2001701720 12:34 g %

On | TE Power +25, 8dBn | Pass 3

)

On | Frequency Error -1.20ppn | Pass
0n m__&.lﬂkh’z Pass
On | Ruodio Freguency 1004 .0/ | ----

R oo SRR ETTY

On | DC Current Ti4mk | Pass

[Heas]

Procedure: TestCDMA [Radio Sistem: AMPS EC moMER Tl Qe
RBEFCH: udia Cuk: =6048% Eburﬂ

Pet mobile phone to 71 mode.
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Figure 3-50

Single M easurement Screen

To exit from the continuous measurement mode, press the Trigger Sing/Cont
softkey to change to Sing and wait for a single measurement to finish.

Single M easurement Complete Screen

fTH Anamlyzeax 2001701720 12:34
Frint

% Power 425, 8dBn | Pass | [seroon
Frequency Error -1,20ppn | Pass

m 8.10kHz | Pass

| Audio Frequency 100408 | ----

B visostio 230 | Tans | FEasses,.

DC Current Ti4mk | Pass

Trigger

OC Power : EoEE BEHEY
Audio cut; [EEdET Return

Frocedure:; pCEMAMILEY (Radio System:

91824 . 04HHT

Pet mobile phone to I mode.

Softkey Menu

0 Print Screen: Makes a hardcopy of the current screen. This softkey is
disabled while making continuous measurements.

0 Trigger Sing/Cont: Toggles the trigger mode between Sing (single) and
Cont (continuous). To exit from the continuous measurement mode, press
this softkey to change to Sing and wait for a single measurement to finish.

o0 Trigger: Starts measuring according to the Trigger mode setup. This softkey
is disabled while making continuous measurements.

0 Return: Displaysthe initial screen with function modes.
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Screen Fields
The following parameters need to be specified for a new test:

Field Name Description

Procedure: Displays alist of measurement setup files that are stored on an
SRAM memory card.

If there are no files on the card, this field remains blank.

Radio System: Sets the radio system to AMPS. If set to Cellr/I| S95A,
Cellr/TSB74, Cellr/T53, PCSUS, PCS Korea PO or P1, the screens
are different from those for AMPS.

RECH Accepts atraffic channel number along with its defined frequency
value asfollows:

« AMPS:
1to 799 (825.03 to 848.97 MHz),
991 to 1023 (824.04 to 825.00 MHz)

Audio Out: Sets the audio frequency signal level of 1.004 kHz. Therangeis
from - 60to 0 dBV in 1 dB steps.

DC Power:2 Selects the dc voltage supply mode.

o On: Always supplies dc voltage to the mobile.

o Off:? Disablesto supply dc voltage to the mobile. Thisisthe
default value.

Accepts adc voltage value ranging from 3.0to 12.0V in 0.1V

steps. The default valueis 3.0 V. Thisvalueisused for all four test

modes.

a. Thisfieldisvalidif Universal DC/Audio Adapter and the appropriate
cables are used to supply dc power to the mobile under test.
b. When DC Power is set to Off, dc current cannot be measured.
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TX Analyzer Mode (Option 002)

Test Items

The following items are shown in the test item table. All tests are made
continuously until the trigger mode is changed to Sing (single) or the Return

softkey is pressed.
Test Item Description
TX Power Measures and displays the transmission power levels. Therangeis

from - 20 to +39 dBm.

Frequency Error

Measures and displays the center frequency error. Therangeis
from - 12.50 to +12.50 ppm in 0.01 ppm.

FM Deviation? or
ST Deviation, or

SAT Deviation

Selects from FM Deviation, ST Deviation, or SAT Deviation. The
rangeisfrom 1 to 25kHz.

Audio Frequency

Measures and displays the audio frequency. The range is from
20 Hz to 20 kHz.

TX Distortion? or
RX Distortionb, or

RX SINADP

Selects from TX Distortion, RX Distortion (based on the audio
performance), or RX SINAD (based on the audio performance).
The distortion’srange is from 0 to 100%.

Therange for RX SINAD isfrom 0 to 40 dB.

DC Current®

Measures and displays the dc current consumed at the idle or RF
tests. The rangeis from 0 to 1000 mA.

a. The Analog Audio In port of Universal DC/Audio Adapter must be
connected to the mobile under test with the appropriate cable assembly.

b. The Analog Audio Out port of Universal DC/Audio Adapter must be
connected to the mobile under test with the appropriate cable assembly.

¢. DC power must be supplied to the mobile under test using the appropri-
ate cable assembly from Universal DC/Audio Adapter.
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Signal Generator M ode (Option 002)

The Signal Generator mode is used to characterize amplifier devices, RF filter
components, or to test the receiver performance characteristics of mobiles.

NOTE The instrument default state after power-on is the same state as just before
power-off. The previous state is stored in the internal memory. Press the PRESET
key to reset the Test Set to the factory default state.

CDMA Screen
When the Signal Generator softkey is pressed, the following screen is displayed
for the Cellr/IS95A radio system.
Figure 3-51 CDMA Signal Generator Screen
Signal Generator 2001700720 12:34
Radio System: V[@FURIPELE el
RECH: 991:€69.04MHz2
Amplitude; din o outpat
Modulation: Pilot Only

[RF onf
» ower ' SRRl 9.0
Procedure: estl.[JH:‘l. R “ I:
Retoarn

w
AMPS (Option 002 and 003) Screen %
When the Radio System field is changed to AMPS, the following screenis §
displayed. 3
o
Figure 3-52 AMPS (Option 002 and 003) Signal Generator Screen §
(@]
Signal Generator 2001701720 12:34 ®
Radio System: OIUEH doroen
RECH: :B6Y. 04MHz
Amplitude: RhdEm E,g:;w

Modulation: Normal

[fF on

: < Fower! HEd 5.0V
Procedure: (ATIIAMEY [ l‘“:

turn
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Signal Generator Mode (Option 002)

Softkey Menu

0 Print Screen: Makes a hardcopy of the current screen.

0 RF Output On/Off: Toggles the RF output control function between On and
Off. The default selection is Off.

0 Return: Displaysthe initial screen with function modes.

Screen Fields

The following parameters need to be set to generate RF signal from the Test Set.

Field Name

Description

Radio System:

Setsthe radio system to Cellr/IS95A, Cellr/TSB74, Cellr/T53, PCS
US, PCS Korea PO, PCS Korea P1, or AMPS. The factory default
isset to Cellr/IS95A. If set to AMPS, the modulation selections are
different from those for other radio systems.

RFCH:

Accepts atraffic channel number along with its defined frequency
value according to the radio systems as follows:

o Cellr/IS95A, Cellr/TSB74, AMPS:

1to 799 (870.03 to 893.97 MHz),
991 to 1023 (869.04 to 870.00 MHz)

e Cellr/T53:

1to 799 (860.0125 to 869.9875 MHz),
801 to 1039 (843.0125 to 845.9875 MHz),
1041 to 1199 (832.0125 to 833.9875 MHz)

« PCSUS:

0to 1199 (1930.00 to 1989.95 MHz)
e PCSKoreaPO:

0 to 1300 (1805.00 to 1870.00 MHz)
e PCSKoreaPl:

1 to 600 (1840.05 to 1870.00 MHz),
601 to 1300 (1805.05 to 1840.00 MHz)

Amplitude:

Sets the test power level. The ranges are different for COMA and
AMPS asfollows. The default valueis- 40.0 dBm.

CDMA:-110.0to - 40.0dBmin 0.1 dB steps, or
-110.0to - 20.0dBm in 0.1 dB steps with Option 010

AMPS: - 120.0to - 40.0 dBmin 0.1 dB steps
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Field Name Description

Modulation: CDMA: Sets the modulation function to Off, Normal, or Pilot
Only. The default value is Off.
AMPS: Sets the modulation function to Off or Normal. The default
value is Off.

Procedure: Displays alist of measurement setup files that are stored on an
SRAM memory card.
If there are no files on the card, this field remains blank.

DC Power:2 Sel ects the dc voltage supply mode.

o On: Always supplies dc voltage to the mobile.

o Off: Disables to supply dc voltage to the mobile. Thisisthe
default value.

Accepts adc voltage value ranging from 3.0 to 12.0V in 0.1V
steps. The default valueis 3.0 V. Thisvalueisused for all four test
modes.

a. Thisfield isvalidif Universal DC/Audio Adapter and the appropriate
cables are used to supply dc power to the mobile under test.
b. When DC Power is set to Off, dc current cannot be measured.
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Configuration

In this mode there are four major functions: Configuration, Auto Test Sequence,
Test Condition, and File Management.

Configuration Screen
When the Configuration softkey is pressed, the following screen is displayed:

Figure 3-53 Configuration Screen
Eenfiguration Z001/01/20 12:34
LOSS: RF In RF Cuat lmuto Test rint
Procedura; Cellular: Sequence ’gcraen
Fancl Heoy: ISR/ TSETY fAMPE ; F, =k dB
Beference: Japan: 1, s Edﬂ
Auto Test Run: FCE: Test Frint

Serial Port Eobam: Condition | (A11

Baud Rato: S200 o3

Data Length! Primter:  [Elged @ Editor:

Stop Bits: Frint Header: File

Parity: Delete Managemnen

Xoontrol: Del End

Terminator: Beapar : A
B More More
[+ (1L of Z) {2 of 2)
D

Cption: 002 003 004 OLD E

F Return

Softkey Menu 1

0 Auto Test Sequence: Displays the Test Setup: Test Sequence screen. Refer
to "Auto Test Sequence Screen” on page 124.

0 Test Condition: Displays the Test setup: Test Condition screen. Refer to
"Test Condition" on page 137.

0 File Management: Displays the File Management screen. Refer to "File
Management" on page 142

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

0 Return: Displaysthe initial screen with function modes.
Softkey Menu 2

* Print Screen: Makes a hardcopy of the current screen.

e Print All: Makes a hardcopy of the contents for the Configuration, Test
Sequence, and Test Condition screens for all radio systems configured.

e More (2 of 2): Returns to softkey menu 1.
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Screen Reference
Configuration

The following parameters need to be configured. The parameters are set using the
CURSOR CONTROL knob as explained in " Front Panel Overview" on page 56.

Field Name

Description

Procedure:

Displays alist of measurement setup files that are stored on an
SRAM memory card.

If there are no files on the card, thisfield remains blank.

Panel Key:

Toggles the panel lock function between Lock and Unlock. If set
to Lock, the Test Set is protected from any attempts to change the
front-panel settings. The initial softkey menu includes only
Automatic Test and Configuration, and the test parameters are not
allowed to change, except for Procedure.

Reference:

Selects either INT (internal) or EXT (external). If EXT is selected,
the 10 MHz reference signal must be supplied to the 10 MHz
Reference connector on the rear panel.

Auto Test Run:

Sets the execution mode to Continuous or Pause when a fail result
occurs during the Automatic Test mode.

» Continuous: Continues testing even if afail result has
occurred.

e Pause: Stopstesting at afail result, so you can select the
Continueor Manual Test softkey.

Serial Port

Sets the following items for the serial interface port:
0 Baud Rate Setsto either 9600 or 19200 bps.

o Datalength: Setsto either 7 or 8 bits.

0 Stop Bits: Setsto either 1 or 2 bits.

0 Parity: Setsto either None, Odd, or Even.

0 Xcontrol: Setsto either None or Xon/Xoff.

0 Terminator: Setsto either CR, LF, or CR+LF.

Chapter 3
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Screen Reference

Configuration

Field Name Description

Date/Time: Specifies the current date and time with the following formats:

0 YYYY: Accepts an entry for the year ranging from 1990 to
2089.

0 MM: Accepts an entry for the month ranging from01 to 12.

o0 DD: Accepts an entry for the date ranging from 01 to 31.

0 HH: Accepts an entry for the hour ranging from 00to 23.

0 MM: Accepts an entry for the minute ranging from00 to 59.

L oss: Toggles the attenuation function between On and Off.

Celular: Specifies the insertion losses caused by the coupler or cable used
|SO5A/TSB74/ to connect the RF signal from/to the mobiles with different radio
AMPS: systems. Depending on transmitter and receiver testing, set the
Japan: appropriate valuesin the RF Inand RF Out fields as follows:

PCS:

Korea 0 RF In: Accepts the attenuations for transmitter testing ranging
us: from 0.0 t099.9dB in 0.1 dB steps. The default values are
0.0dB.

0 RF Out: Accepts the attenuations for receiver testing ranging
from 0.0 t099.5dB in 0.5 dB steps. The default values are
0.0dB.

Printer: Toggles the printer selection between HP PCL and ESC/P.

Print Header: Allows you to edit a two-line header message (up to 28 characters
per line) that appears on all printouts. If thisfield is selected, the
Editor tableis activated and the edit control softkey menu is
shown. Refer to "Test Setup: Messages' on page 129 or "Test
Setup: Messages" on page 135

Editor: Using this scrolling window, edit a print header message by
rotating and pressing the CURSOR CONTROL knaob to select
commands, alphanumeric characters, and symbols from the
scrolling window.

Beeper: Toggl_es the beeping function _between On and OFF. If setto On,
there is a beep for each operation. If set to Off, beeps are
suppressed except for noticing some errors and warnings.

Firmware: Shows the current firmware revision name stored in the Test Set.
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Field Name

Description

Update:

Toggles the update function between On (enable to update) and
Off (disable to update). For On, refer to "Firmware Updat€' on

page 148.

New Firmware:

If the Updatefield is set to On, the new firmware revision name

stored in the firmware update card is shown.

Option:

Displays the options currently installed.

Chapter 3
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Screen Reference
Configuration

Auto Test Sequence Screen

If the Auto Test Sequence softkey is pressed, the Test Setup: Test Sequence screen

isdisplayed. There are two individual screensfor CDMA and AMPS.

CDMA Test Sequence

For CDMA radio systems, you can set the sequence of the radio systemsto be
tested, test flow for each sequence, three-channel RF test details, amplitude levels,

and service options.

Figure 3-54 CDMA Test Sequence Screen

T o = Eatup rTasmt Sa 11 4 Th O i 2001/01/20 12:34

e e e T T - DT

sequence Wo.:

Detail of BF Test

1 Fegilistration: RFPCH

2 Max TX Power

3 Voice Echo: HMin TX FPower

4 MES Belajge: Pr&q‘uency Error

5 Paging: Rho

§ RF Tesk: Time Offask

7 Softer Handoff: Sensitivaity/FER

8 Hard Handoff: DS Current ({Idle)

9 BE Eeleoase: DC Current {Talk) Messages
Amplitude: Service Option:

Sensittvlt—y: Voloe Echo!

Other Tests: Other Tests: [Retarn
Softkey Menu 1

0 Messages. Displaysthe Test Setup: Messages screen. Refer to "Test Setup:

Messages' on page 135.
0 Return: Displays the Configuration screen.
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Test Flow. For creating atest flow, select either MS Origination or Paging in the
second step of thetest flow. This automatically sets the third through sixth, and
ninth steps. Refer to Table 3-1, “ Setting CDMA Test Flow.”.

To select the second step, place the cursor in front of the second input field and
press the CURSOR CONTROL knob one time to activate this input field. Select
either MS Origination or Paging by rotating the CURSOR CONTROL knob, and
then press the knob once more.

Table 3-1 Setting CDMA Test Flow
Step Test Flow Action Test Action
1 Registration: Run|--- <Select either
Run or --->
2 MSOrigination | Paging: <Select either MS Run|--- <Select either
Origination or Paging> Run or --->

3 VoiceEcho | RF Test: <Determined by Step 2> Run|--- <Select either
Runor --->

4 MS|BSRelease: <Determined by Step 2> Run
5 Paging | MS Origination: <Determined by Step 2> Run
6 RF Test|Voice Echo: <Determined by Step 2> Run|--- <Select either

Run or --->
7  Softer Handoff: Run|--- <Select either

Run or --->
8 Hard Handoff: Run|--- <Select either

Run or --->

9 BS|MSRelease: <Determined by Step 2> Run
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Test Flow Step Run/Skip Combinations. To configure atest flow, select Run to
include astep in atest flow, or select “ ---" (skip) to exclude a step from atest flow.
The following tables show the valid combinations for the first call setup by MS
Origination and Paging, respectively.

Table 3-2 Run/Skip Combination for First Call Setup by MS Origination
Test Flow
1 Registration: Run Run Run Run
2 MS Origination: Run Run Run2 Run?
3 Voice Echo: Run/---  [Run/--- Run/--- | Run/---
4 MS Release: Run Run Run Run
5 Paging: Run Run Run Run Run Run
6 RF Test: Run/---  [Run/--- Run/--- |Run/--- |Run/--- |Run/---
7 Softer Handoff: Run/--- | Run/--- Run/--- |Run/--- |[Run/--- |Run/---
8 Hard Handoff: Run Run Run
9 BS Release: Run Run Run

a. If Registration is skipped, M S Origination should be made first.

Table 3-3 Run/Skip Combination for First Call Setup by Paging
Test Flow
1 Registration: Run Run Run Run
2 Paging: Run Run
3 RF Test: Run/--- | Run/---
4 BS Release: Run Run
5 MS Origination: Run Run Run Run Run? Run?
6 Voice Echo: Run/---  [Run/--- Run/--- |Run/--- |Run/--- |Run/---
7 Softer Handoff: Run/--- | Run/--- Run/--- |Run/--- |Run/--- |Run/---
8 Hard Handoff: Run Run Run
9 MS Release: Run Run Run

a. If Registration is skipped, M S Origination should be made first.
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Screen Fields. The following parameters need to be configured using the
CURSOR CONTROL knob as explained in " Front Panel Overview" on page 56.

Field Name Description
Sequence No. 1: Sets the first, second, and third radio systems to be tested from
> Cellr/IS95A, Cellr/TSB74, Cellr/T53, PCSUS, PCS Korea PO,
3j PCS KoreaP1, or AMPS. If no radio system is tested, setsto Off,
' however, the first sequence can not be set to Off.
Sequence No.: Select one of the sequence numbers from 1 to 3. The default value
N is 1.
Amplitude:
Sensitivity: Sets the amplitude levels for sensitivity tests and other tests. The
rangeisfrom- 110.0 to- 40.0 dBm (- 20.0 dBm with Option 010)
Other Tests: in 0.1dB steps. The default values are - 104.0dBm and - 75.0

dBm, respectively.

Service Option:

Select one of the following service options for voice echo tests.
The default valueis 1.

Voice Echo:

1: Normal voice loopback

3: Voice loopback using EVRC (enhanced variable rate coder)
at 9600 bps

32768: Voice loopback at 14.4 kbps

Select one of the following service options for other tests. The

Other Tests: -
default valueis 2.

2: Data loopback at 9600 bps
9: Dataloopback at 14.4 kbps
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Test Items. Thefollowing itemsin the test item table need to be set to either Run,
to execute a Pass/Fail test, or to “---" (skip) to exclude the test.

Test Item Description

RFCH Defines up to three RF channel numbers according to the radio
system to be tested. The first RF channel should be always used
but other two RF channels can be skipped (“---" shown) for single
or two RF channels tests. The default values for radio systems are:

Cellr/IS95A and Cellr/TSB74: 991, 384, and 799
* Cellr/T53: 1041, 1039, and 799

e PCSUS: 0, 600, and 1199

e PCSKoreaPO: 0, 650, and 1300

e PCSKoreaP1: 601, 1250, and 600

Max TX Power Defines whether to run or skip the maximum TX power test for
each channel. The default values are all Run.

Min TX Power? Defines whether to run or skip the minimum TX power test for
each channel. The default values are all Run.

Defines whether to run or skip the frequency error test for each

Frequency Error
channel. The default values are all Run.

Rho Defines whether to run or skip the rho (waveform quality) test for
each channel. The default values are all Run.

Time Offset Defines whether to run or skip the time offset test for each
channel. The default values are all Run.

Sensitivity/FER Defines whether to run or skip the sensitivity/FER test for each
channel. The default values are all Run.

DC Current (Idle)b Defines whet_her to run or skip theidling dc current test. Thisis
tested at the first RF channel only. The default values are Run, ---,
and ---, respectively.

DC Current (Tal k)b Defines whether to run or skip the talking dc current test for each
channel. The default values are all Run.

a. Thistest item isavailable for the Test Set with Option 010, “High Level
Signal Output and Low Power Measurement Capabilities’.

b. DC power must be supplied to the mobile under test using the appropri-
ate cable assembly from Universal DC/Audio Adapter.
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Test Setup: Messages. You can create an instruction message with up to 69
characters, including spaces and symbols, for each step of atest flow. The step
number correspondsto each step. Instead of using the factory installed messages,
use the following procedure to create a custom message:

Step 1. Move the cursor to theMessage for Step No. input field.

Ta st Satup I Meassagea s ZOQL/01/20 12:34
Sequence Mo.1: Cellr/ISSBh
1 Begistration: Bun Editor:
2 M2 origination: Fun Fosition |
3 Voioe Edho: Run Dre L ont
4 ME Ralaasae: Fun Dal End
5 Paging: Run A
& RF Test: Run B
7T Sefter Handoff: Fun c
2 Hard Handoff: Fun n]
5 BS RBeleage: s, E
= T—
: |
H |
I
a [r—
HMassage foxr Step He.d Ii;ﬂ-Ct'li.Il'l
_L—

Step 2. Press and rotate the CURSOR CONTROL knob until the desired step number is
shown, and press the CURSOR CONTROL knob to select the step. The cursor
shape changes to triangle. The whole message line is highlighted, with the
rectangular cursor on the first position, showing any previously stored message.

Step 3. Theround cursor should be next to Position in the Editor scrolling window.

Tast Satup tMassage s 200101420 12:34
Sequence Mo.1: Cellr/ISSBh Mome
1 Begistration: Bun Editor:
Z M2 Origimation: Fun #Fosition
i Voice Echo: Bun Delete ICanoel
4 ME Raleasa: Fun Dal End
5 Paging: Run A
& RF Test: Run B
7T Sefter Handoff: Fun c Caps w
2 Hard Handoff: Fun n] on o f .
& BE Belease: === E wn
F o
2
el e /Ins @
H ®
1 | I—— S
a Py
Massage for atep Ho. b ank @
Space D
=
T ®
>
(@]
)

Softkey Menu

0 Done: Entersthe newly created message in the instruction message field.
0 Cancel: Exits the editing function without changing the message.

0 Caps On/Off: Enables you to select upper case (On) or lower case (Off)
characters for editing a message.

0 Over/Ins: Selects either Over (overwrite) or Ins (insert). Over allows you to
overwrite (erase and replace) the selected al phanumeric character. Ins
alows you to insert characters at the rectangular cursor position without
erasing the existing characters.
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0 Back Space Erases one alphanumeric character behind the rectangular
cursor with each press.

Step 4. Create amessage by rotating and pressing the CURSOR CONTROL knob to select
commands, al phanumeric characters, and symbols in the scrolling window.

The following commands and characters are available in the scrolling window:

(0]

Position: Enables you to move the rectangular cursor to any position in the
message.

Delete: Deletes the alphanumeric character selected by the rectangular cursor.

Del End: (Delete to the End) Deletes al a phanumeric characters from the
rectangular cursor to the end of a message line.

Available alphanumeric characters and symbols

ABCDEFGHIJKLMNOPQRSTUVWXYZ 0123456789
(space) ! “ #$% & ()*+,-./1;<=>?@[\]"{ |} ~

The next screen shows the editing screen about to enter “d” to spell out “end”.

Test Betup :Messages 200101720 12:34 i
Sequence Mo.l: Cellr/ISSEA Ih:lune
1 Registration: Fun __Editor: “————————
2 ME Origination: Fun PFesition ﬁ
3 M8 Release: Fun Delete ancel
4 Paging: Bun Del
5 Volice Echo: Fun a et
6 Scfter Handoff: PRun =] h
7 RF Test: Riuun =] aps
§ B3 Release: Run L fonfOEE
% Hard Handoff: == g —_—
r —_—
g Over /Ins
h
i
b | |
Message for Step Ho.M Fack

Step 5. If the created message is correct, press the Done softkey. The round cursor returns
to the step number field, and the message line is highlighted.
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AMPS Test Sequence (Option 003)

For AMPS radio systems, you can set the sequence, test flow for each sequence,
three-channel RF test details, amplitude levels, and audio output levels.

Screen Reference
Configuration

Figure 3-55 AMPS Test Sequence Screen
':I'.;Enq-:-EI_EE E?Du.: t1‘:=E1 tTas E.E:-na'unncn 3:2001.-'01-"20 1Z:34
Sequence Mo : QE
Detalil of RF/AF Teat
1 Begistration: R | RFCH 4]
: [CHTETIEEETE B | rover
3 Ms Release: Run | Prequency Ercror
4 Fageing: Ruar | FM Dev Limit
5 RF/RF Test: | TX Distortion
& BE Release: Run | X Distortion
| BEX SIHAD
Amplituds; | SAT Deviation
Sensitivity: AT Freg Error pMessages
Other Tests: =hn1| ET Deviation
Audio ouk: | &T Fregquenday

Mode: DC Current|Idle -

Level m i DC_Current :Tali; | | EEE [Return
Test Flow. For creating atest flow, select either MS Origination or Paging in the
second step of thetest flow. This automatically sets the third, fourth, and sixth
steps. Refer to Table 3-4, “ Setting AMPS Test Flow.”

To select the second step, place the cursor in front of the second input field and
press the CURSOR CONTROL knob one time to activate this input field. Select
either MS Origination or Paging by rotating the CURSOR CONTROL knob, and
then press the knob once more.
Table 3-4 Setting AMPS Test Flow
Step Test Flow Action Test Action
1 Registration: Run|--- <Select either
Run or --->
2 MSOrigination | Paging: <Select either MS Run|--- <Select either
Origination or Paging> Run or --->
3 MS|BSReease <Determined by Step 2> Run|--- <Determined
by Step 2>
4 Paging | MS Origination: <Determined by Step 2> Run
5 RF/AF Test: Run|--- <Select either
Run or --->
6 BS|MSRelease <Determined by Step 2> Run
Chapter 3 131
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Test Flow Step Run/Skip Combinations. To configure atest flow, select Run to
include astep in atest flow, or select “ ---" (skip) to exclude a step from atest flow.
The following tables show the valid combinations for the first call setup by MS
Origination and Paging, respectively.

Table 3-5 Run/Skip Combination for First Call Setup by MS Origination
Test Flow

1 Registration: Run Run

2 MS Origination: Run Rurd

3 MS Release: Run Run

4 Paging:® Run Run® Run

5 RF/AF Test: Run/--- Run/--- | Run/---

6 BS Release: Run Run Run

a. If Registration is skipped, MS Origina-
tion should be made first.

b. Paging is required to make RF/AF Test.

c. Only Paging tests are to be made.

Table 3-6 Run/Skip Combination for First Call Setup by Paging
Test Flow
1 Registration: Run Run
2 Paging:2 Run
3 RF/AF Test: Run/---
4 BS Release: Run
5 MS Origination: Run Run RurP
6 MS Release: Run Run Run

a. Paging isrequired to make RF/AF Test.
b. Only MS Origination tests are to be
made.
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Screen Fields. The following parameters need to be configured using the
CURSOR CONTROL knob as explained in " Front Panel Overview" on page 56.

Field Name Description
Sequence No. 1: Sets the first, second, and third radio systems to be tested from
2 Cellr/IS95A, Cellr/TSB74, Cellr/T53, PCSUS, PCS Korea PO,
3j PCS KoreaP1, or AMPS. If no radio system is tested, setsto Off,
' however, the first sequence can not be set to Off.
Sequence No.: Select one of the sequence numbers from 1 to 3. The default value
is1.
Amplitude:
Sensitivity: Sets the amplitude levels for sensitivity tests and other tests. The
rangeisfrom- 120.0to- 40.0 dBmin 0.1 dB steps. The default
Other Tests: values are - 104.0dBm and - 75.0 dBm, respectively.
Audio Out:
Mode: Select one of the following modes:
Auto: Executes a test after automatically adjusting the
audio signal level. Thisisthe default value.
e For TX Distortion tests, adjuststhe level to set the
FM deviation to 8 kHz.
* For FM Dev Limit tests, adjusts the level by +20 dB from
that for 8 kHz FM deviation. w
Manual: Executes atest at the specified audio signal &
level. o
)
» For FM Dev Limit tests, adjusts the level by +20 dB from 3
which specified in the Level field. @
D
Level: Sets the audio signal level ranging from- 60 to 0 dBV. The default 3
value is- 60 dBV. ®
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Test Items. Thefollowing itemsin the test item table need to be set to either Run,
to execute a Pass/Fail test, or to “---" (skip) to exclude the test.

Test Item Description
RFCH Defines up to three RF channel numbers according to AMPS. The
first RF channel should be always used but other two RF channels
can be skipped (“---" shown) for single or two RF channels tests.
The default values are 991, 384, and 799.
TX Power Defines whether to run or skip the TX power test for each channel.

The default values are all Run.

Frequency Error

Defines whether to run or skip the frequency error test for each
channel. The default values are all Run.

FM Dev Limit?

Defines whether to run or skip the FM deviation limiting function
test for each channel. The default values are all Run.

TX Distortion®

Defines whether to run or skip the TX distortion test for each
channel. The default values are all Run.

RX Distortion®

Defines whether to run or skip the RX distortion test for each
channel. The default values are all Run.

RX SINADP Defines whether to run or skip the RX SINAD test for each
channel. The default values are all Run.
SAT Deviation Defines whether to run or skip the supervisory audio tone

deviation test for each channel. The default values are all Run.

SAT Freq Error

Defines whether to run or skip the supervisory audio tone
frequency error test for each channel. The default values are all
Run.

Defines whether to run or skip the signaling tone deviation test.

ST Deviation A -
Thisistested at the first RF channel only. The default values are
Run, ---, and ---, respectively.

ST Frequency Defines whether to run or skip the signaling tone frequency test.

Thisistested at the first RF channel only. The default values are
Run, ---, and ---, respectively.

DC Current (Idle)®

Defines whether to run or skip the idling dc current test. Thisis
tested at the first RF channel only. The default values are Run, ---,
and ---, respectively.

DC Current (Talk)®

Defines whether to run or skip the talking dc current test for each
channel. The default values are all Run.

a. The Analog Audio In port of Universal DC/Audio Adapter must be
connected to the mobile under test with the appropriate cable assembly.

b. The Analog Audio Out port of Universal DC/Audio Adapter must be
connected to the mobile under test with the appropriate cable assembly.
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¢. DC power must be supplied to the mobile under test using the appropri-
ate cable assembly from Universal DC/Audio Adapter.

Test Setup: Messages. You can create an instruction message with up to 69
characters, including spaces and symbols, for each step of atest flow. The step
number corresponds to each step. Instead of using the factory installed messages,
use the following procedure to create a custom message:

Step 1. Move the cursor to theMessage for Step No. input field.

Ta st Satup rMa s S aga s 001701720 12:34
Sequence Ho.l: AMPS
1 Registration: Fun Editor:
2 M8 originatian: Fun FPosition
3 M8 Releage: Ruun Delete
4 Paging: Fuan Dal End
5 RF/AF Test: Run A
& B8 Release: Fun E
c
D
E
z
]
H
I I
J
H’nasaic for ﬂtﬂi Ho IIl Return

Step 2. Press and rotate the CURSOR CONTROL knob until the desired step number is
shown, and press the CURSOR CONTROL knob to select the step. The cursor
shape changes to triangle. The whole message line is highlighted, with the
rectangular cursor on the first position, showing any previously stored message.

Step 3. The round cursor should be next to Positionin the Editor scrolling window.

Ta st Satup I Meassagea s ZOQL/01/20 12:34
Sequence Ho.l: AMPS Dome
1 Begistration: Bun Editor:
Z M8 oQrigimnation: Fun fFosition |; w
i M5 Releage: Run Dl ont Cancel )
4 Paging: Fun Dal End || Q
5 RF/AF Test: Run A ! =
& BS Releoase: Fuan = i %
c Caps S
o lomfofE
E I Py
D
3 I— -
el Kwer/Ins Q
H | @
1 — 3
J 1 D
Massage far dtep Ho. b !;Hank
|Space
| We——
Softkey Menu

0 Done: Entersthe newly created message in the instruction message field.
0 Cancel: Exitsthe Editor scrolling window without changing the message.

0 Caps On/Off: Enables you to select upper case (On) or lower case (Off)
characters for editing a message.
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0 Over/lns: Selects either Over (overwrite) or Ins (insert). Over alows you to
overwrite (erase and replace) the selected al phanumeric character. Ins
allows you to insert characters at the rectangular cursor position without
erasing the existing characters.

0 Back Space Erases one alphanumeric character behind the rectangular
cursor with each press.

Step 4. Create amessage by rotating and pressing the CURSOR CONTROL knob to select

commands, al phanumeric characters, and symbols in the scrolling window.
The following commands and characters are available in the scrolling window:

o Position: Enables you to move the rectangular cursor to any position of the
message for editing.

0 Delete: Deletes the alphanumeric character selected by the rectangular cursor.

0 Del End: (Delete to the End) Deletes all alphanumeric characters from the
rectangular cursor to the end of a message line.

0 Available alphanumeric characters and symbols

ABCDEFGHIJKLMNOPQRSTUVWXYZ 0123456789
(space) | “#$% & ()* +,-.1:;<=>2@[\]"{ |} ~

The next screen shows the editing screen about to enter “d” to spell out “end”.

Tea =t Saetup Meassageas Z001/01/20 12:34 ¢
Sequence Ho.l: AMPS ?:unc
1 Registration: Fun Ediktor: | S
2 ME Origination: Run Position ﬁ
3 M3 Release: Run Delete ancel
4 Paging: Run el
E RE/AF Teost: Run E
& B3 Release Eun b I
c Caps
" [om/OfE
- | ESatror M-
£
g LJ\.'E:_."Ins
h |
i
2 1
Message for Step Ho. ME ?.'E-:h:k
1 L
Wait for call to edfl. prace

Step 5. If the created message is correct, press the Done softkey. The round cursor returns

to the step number field, and the message line is highlighted.
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Test Condition

To configure atest condition for CDMA or AMPS mobile, it isrequired to specify
the test parameters associated with the base station and mobiles. Also, the lower
and upper limits for each test item should be specified for Pass/Fail tests.

CDMA Test Condition Screen

If the Test Condition softkey in Figure 3-53, “ Configuration Screen,” is pressed,
the Test Setup: Test Condition screenis displayed. If you set the Radio System
field to one of the CDMA radio systems, the following screen is displayed:

Figure 3-56 CDMA Test Condition Screen

Tast Setup :1Tast Conditiomn 200101720 12:34

Badic System:®
gector B Fwr; dE Test Item |

Basze Station Hax TE Power |

HID: Rgstr WID: Hin TX FPower
E Freg Ercor
Hha
Time GEfsst

SID: Rgatr SID:
Fawer Up Rgstr:

Max Slot Cyale Index:

Aooess Probe Bens/FER

Hom Pwr ! Init Bwr: ﬂ DC Curr(Idie)

Fwr Step: Hum Step: DS Carri{Talk)]

Hax Req Seq Max Bsp Sedq:

FER Freg Error Avg Hao,: | 4]

Max Frames:

Confidence:

< Current Avg Time

die: FERsec Talk:0 d2sec Return
Softkey Menu

0 Print Screen: Makes a hardcopy of the current screen.

0 Return: Displays the Configuration screen.

Screen Fields. The following parameters need to be defined with the appropriate w
values for mobile tests using the CURSOR CONTROL knob as explained in v
"Front Panel Overview" on page 56. B
)

Py

D

©

Field Name Description o

(@]

Radio System: Setstheradio system to Cellr/IS95A, Cellr/TSB74, Cellr/T53, PCS °

US, PCS Korea PO, or PCS Korea P1. If set to AMPS, the screens
are different from those for other radio systems.

Sector B Pwr: Toggles the sector B power mode between On and Off. Also sets
the sector B power level for softer handoff tests. The rangeisfrom
- 15 to- 3 dB relative to the amplitude level (sector A power). The
default values are Off and - 5 dB.

Base Station

NID: Sets the network ID (16 bits) value for the base station. The range
isfrom O to 65535. The default valueis 1.
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Field Name Description
Rgstr NID: Sets the network ID (16 bits) value for the zone-based registration.
Therangeisfrom 0 to 65535. The default valueis 12.
sID: Sets the system ID (15 bits) value for the base station. The rangeis
from 0 to 32767. The default valueis 7.
Rgstr SID: Sets the system ID for the zone-based registration. The rangeis

from 0 to 32767. The default valueis 12.

Power Up Rgstr:

Note that this function does not work in the current version.

(Toggles the power-up registration mode between On and Off.)

Max Slot Cycle Sets the maximum slot cycle index which is a part of the

Index: variable-length message format for a Registration Message. The
rangeisfrom 0 to 7 (3-bit binary).

Access Probe

Nom Pwr: Sets the nominal transmit power offset for the access probe power.
Therangeisfrom- 8to 7dB. The default value is 0 dB.

Init Pwr: Setsthe initial power offset for the access probe power. The range
isfrom - 16 to 15 dB. The default value is 0 dB.

Pwr Step: Sets the power increase step for the access probe power. The range
isfrom O to 7 dB. The default valueis 3 dB.

Num Step: Sets the number of steps to increase the transmitter power level for
the access probe power. The range isfrom 0 to 15 steps. The
default valueis 4.

Max Req Seq, Sets the maximum numbers of both the request sequence and the

Max Rsp Seq: response sequence for the access probe power. The rangeisfrom 1
to 15. The default valueis 1.

FER

Max Frames: Sets the maximum number of frames to be tested. The range is
from 25 to 10,000,000. The default value is 10,000.

Confidence: Sets to either 95% or Off. The default value is 95%.

DC Current Avg Time

Ide Sets the averaging time to either 1.28, 2.56, or 10.24 sec for
measuring the idling dc current. The default value is 1.28 sec.
Tak: Thisis fixed to 0.02 sec.

Freq Error Avg No.:

Sets the averaging number for the frequency error measurements.
Therangeisfrom 1 to 100. The default is 4.
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Test Limits. The Lo Limit and Hi Limit values for each test item in the table need
to be set for the Pass/Fail tests. All test items should be specified with limits even
if some items are skipped to make tests in the Test Setup: Test Sequence screen.

Test Item

Description

Max TX Power:

Sets the lower and upper limits for the maximum TX power tests.
Therangeisfrom-99.9 to +99.9dBm. The default values are
+23.0 dBm (Lo) and +30.0 dBm (Hi).

Min TX Power:2

Sets the lower and upper limits for the minimum TX power tests.
Therangeisfrom-99.9 to +99.9dBm. The default values are
-99.9 dBm (Lo) and - 50.0 dBm (Hi).

Freq Error:

Sets the lower and upper limits for the frequency error tests. The
range is from - 10.000 to +10.000kHz. The default values are
- 300.0 Hz (Lo) and +300.0 Hi (Hi).

Rho:

Sets the lower and upper limits for the waveform quality r (rho)
tests. The range is from 0.900 to 1.000. The default values are
0.944 (Lo) and 1.000 (Hi).

Time Offset:

Sets the lower and upper limits for the timing offset tests. The
range is from - 10.00 to +10.00 nsec in 0.05 steps. The default
values are - 1.00 nsec (Lo) and +1.00 nsec (Hi).

Sens/FER:

Sets the upper limit for the sensitivity/FER tests. The rangeisfrom
0.0 t0 5.0%. The default value is 0.5% (Hi).

DC Curr (Idle):b

Sets the lower and upper limits for the idling dc current tests. The
rangeisfrom 0 to 1000 mA. The default values are 0 mA (Lo) and
1000 mA (Hi).

DC Curr (Talk):°

Sets the lower and upper limits for the talk dc current tests. The
rangeis from 0 to 1000 mA. The default values are 0 mA (Lo) and
1000 mA (Hi).

a. Thistest item isavailable for the Test Set with Option 010, “High Level
Signal Output and Low Power Measurement Capabilities’.

b. DC power must be supplied to the mobile under test using the appropri-
ate cable assembly from Universal DC/Audio Adapter.

Chapter 3
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AMPS Test Condition Screen (Option 003)

If the Test Condition softkey in Figure 3-53, “ Configuration Screen,” is pressed,
the Test Setup: Test Condition screen is displayed. If you set the Radio System
field to AMPS, the following screen is displayed:

Figure 3-57 AMPS Test Condition Screen
T = Satup *Tast Condition 200170120 12:34
Frint
Radic System: ¢ EECCHIIIEGE Screen
Test Ttem ET 1 . | Onik]
Control Chanmel TX Powaer ABm
Freq Error ppn
8ID: [ 23] FM Dev Limit kHz
TX Distortiomn 1
Fower Level: o] RX Distortiorn %
BX STHAD f=i]
SAT: 557 Ok SAT Deviation KRz
SAT Freg Err Hz
8T Deviation kHz
T Carrent ARwvgy Time ST Predquency Hz
Idle: ©O.0Zsec Talk:0.02sec | OC Carc{ldle) =
DG Curr{Talk) %3
Faturn

Softkey Menu
0 Print Screen: Makes a hardcopy of the current screen.

0 Return: Displays the Configuration screen.

Screen Fields. The following parameters need to be defined with the appropriate
values for mobile tests using the CURSOR CONTROL knob as explained in
"Front Panel Overview" on page 56.

Field Name Description

Radio System: Sets the radio system to AMPS. If set to Cellr/IS95A,
Cellr/TSB74, Cellr/T53, PCS US, PCS Korea PO, or PCS Korea
P1, the screens are different from those for AMPS.

Control Channel: Sets the control channel number. The range is from 313 to 333 for
System A, or from 334 to 354 for System B. The default valueis
321.

SID: Sets the system ID (15 bits) of the mobile. The rangeisfrom 0 to

32767. The default value is 231.

Power L evel: Sets the transmission power level. The range is from 0 (+36 dBm)
to 7 (+8 dBm). The default value is 0 (+36 dBm). Refer to Table
A-3 inAppendix A, “ Input Fields and Allowable Ranges.”

SAT: Sets the supervisory audio tone frequency to either 5970, 6000, or
6030 Hz. The default value is 5970 Hz.

DC Current Avg Shows the averaging times for measuring the idling and talk dc
Time currents. Both are fixed to 0.02 sec.
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Test Limits. The Lo Limit and Hi Limit values for each test item in the table need
to be set for the Pass/Fail tests. All test items should be specified with limits even
if some items are skipped to make tests in the Test Setup: Test Sequence screen.

Test Item

Description

TX Power:

Sets the lower and upper limits for the TX power tests. Therangeis
from-99.9 to +99.9dBm. The default values are +23.0 dBm (L0)
and +30.0 dBm (Hi).

Freq Error:

Sets the lower and upper limits for the frequency error tests. The
range is from- 12.5to +12.5 ppm in 0.5 ppm steps. The default
values are - 2.5 ppm (Lo) and +2.5 ppm (Hi).

FM Dev Limit:2

Sets the lower and upper limits for the FM deviation limiting
function tests. The range is from 0.00 to 25.00kHz. The default
values are 0.00 kHz (Lo) and 12.00 kHz (Hi).

TX Distortion: 2

Sets the upper limit for the TX distortion tests. The range is from
0.0 to 100.0%. The default value is 5.0% (Hi).

RX Distortion:?

Sets the upper limit for the receiver distortion tests. The rangeis
from 0.0 to 100.0%. The default value is 5.0% (Hi).

RX SINAD:P

Sets the lower limit for the receiver SINAD tests. Therangeisfrom
0.0 t0 40.0 dB. The default valueis 12.0 dB (L0).

SAT Deviation:

Sets the lower and upper limits for the supervisory audio tone
frequency deviation tests. The rangeis from 0.00 to 25.00kHz.
The default values are 1.80 kHz (Lo) and 2.20 kHz (Hi).

SAT Freq Error:

Sets the lower and upper limits for the supervisory audio tone
frequency error tests. The range is from- 600.0 to +600.0 Hz. The
default values are- 1.0 Hz (Lo) and +1.0 Hz (Hi).

ST Deviation:

Sets the lower and upper limits for the signaling tone frequency
deviation tests. The range is from 0.00 to 25.00 kHz. The default
values are 7.20 kHz (Lo) and 8.80 kHz (Hi).

ST Frequency:

Sets the lower and upper limits for the signaling tone frequency
tests. The range is from 9000.0 to 11000.0 Hz. The default values
are 9999.0 Hz (Lo) and 10001.0 Hz (Hi).

DC Current (Idle):©

Sets the lower and upper limits for the idling dc current tests. The
rangeis from O to 1000 mA. The default values are 0 mA (Lo) and
1000 mA (Hi).

DC Current (Talk):©

Sets the lower and upper limits for the talk dc current tests. The
rangeis from O to 1000 mA. The default values are 0 mA (Lo) and
1000 mA (Hi).

a. The Analog Audio In port of Universal DC/Audio Adapter must be con-
nected to the mobile under test with the appropriate cable assembly.

b. The Analog Audio Out port of Universal DC/Audio Adapter must be
connected to the mobile under test with the appropriate cable assembly.
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¢. DC power must be supplied to the mobile under test using the appropri-
ate cable assembly from Universal DC/Audio Adapter.

File Management

If the File Management softkey in Figure 3-53, “ Configuration Screen,” is pressed,
the following screens are displayed. This function is for managing test setup files
in an SRAM memory card, including to initializing SRAM memory cards.

If an SRAM memory card with test setup filesisinserted in the MEMORY CARD
dlot, the setup files are listed in the table.

Figure 3-58 File Management Screen
File Manageamanit 200100120 12:34
Procedure: TestCOMA Save #Ill‘l':
Ho. [ Filenamae Catae Time Comment Editor: Ecrean
TestCOMA| 2001/01710]0%:18] I5-9EA Test B ["Fosition | L
TestAMPS| 2001/01,12[10:20] AMPS Teat A Delete r
D=1 End [Recall [Prink
004 A F\ll
ooE B
noe < [
oo ja] Delete Format
00E E |SRAM Card
oo F
QLo 3
o1l H PO e More
oLz I {1 of 2} {2 of 2}
o613 J
D14 E
015 L [Return

Softkey Menu 1

0 Save: Stores anew test setup fileto an SRAM memory card. If an
appropriate SRAM memory card is not inserted, this softkey is disabled.
Refer to "Saving a Test Setup File" on page 143.

0 Recdll: Loads one of the test setup files from an SRAM memory card into
the Test Set. If an appropriate SRAM memory card is not inserted, this
softkey is disabled. Refer to "Recalling a Test Setup File" on page 146

0 Delete: Deletes the selected file from an SRAM memory card. If an
appropriate SRAM memory card is not inserted, this softkey is disabled.

0 More (1 of 2): Displays the next softkey menu. If an appropriate SRAM
memory card is not inserted, this softkey is disabled.

0 Return: Displays the previous screen and then the initial screen with
function modes.

Softkey Menu 2
* Print Screen: Makes a hardcopy of the current screen.

« Print All: Makes a hardcopy of thelist of test setup files on the SRAM
memory card.

e Format SRAM Card: Initializes anew SRAM memory card or a used card
erasing all information init.

142 Chapter 3



NOTE

Step 1.
Step 2.

Screen Reference
Configuration

The memory cards which contain the firmware update revisions for the Test Set
can not be initialized using the Format SRAM Card softkey.

* More (2 of 2): Returns to softkey menu 1.

Saving a Test Setup File

Use the following procedure to save a new test setup file to an SRAM memory

card.

Insert the SRAM memory card into the MEMORY CARD slot.

If you are using anew SRAM memory card, pressthe Format SRAM Card softkey

toinitializeit.

Step 3. Move the cursor to the number next to the last filename.

Eilea

Managaman t

Frocedure: TestCOMA

2001701720 12:34

Ho. [ Filename Date

Time

Commeant

004
DoE
lel ]
007
o0&
elel]
oL
0Ll
D1z
0Ly
D14
015

TestODMA| 2001701710
TestAMPS| 200170112

05:15
10:20

I5-95h Test B
AHMES Tesk A

Editor:

~ Fasitian |
Dl b
D=l End

[l RN =R R R =l

Save iPr:Ln':
FGIBET}

Recall Frint
#ll
{

Delete F-’n:hrm:l:
SRAM Card
r

fore e

{1l of Z) (2 ef 2}

[Feturn

Step 4. Press the Save softkey. TheFilename and Comment fields are highlighted and the
default file nameisdisplayed (“File+ No."”).

File Manageamant 2001701720 12:34
Frocedure: TestChMA Have How
Ho,| Filename Date [Time Comment Editor:
TesbCOMA| 2001/01710f05%:15] IS-95A Tesk B Po=ition
TestAMPS| 2001,/01/12|10:20| AMPS Taat A Dalete [——
Del End
o044 A
oos B
onéE c
oo7 e}
ooE E
oog F
o1g e
o111 H
o1z I
0L:E ) e —
n14 E
G186 L Eﬂncnl
Softkey Menu

0 Save Now: Pressthis softkey after entering your filename and comment to
store your fileto an SRAM card.

0 Cancel: Exitsthe save execution process and returns to the screen in Step 3.
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Step 5. Pressthe CURSOR CONTROL knob once to activate the Editor scrolling window
with the round cursor at Position. The Over/Ins softkey is automatically set to Over
(overwrite). The rectangular cursor is placed at the first position of the Filename
field enabling to enter the first character of your filename.

B A 1 & Managamant 2001/701/20 12:34
Procedurc:TestChMA Do
Ho, | Filename Date Time Comment Editor:

H TestCDMA| 2001,/ 01/10|05:15| 18-95A Test B ¥Fosition

TestAMPS| 2001/01/12)10:20| AMPS Teat R Del ot

I bel End Cancoesl
on4 A
oosE B
noe c
oo o Caps
ooE E op S OFE
oo F
oLg e
o1l H arf Ins
oLz I
i B} J
D14 E
ais L Back

Space

Softkey Menu
0 Done: Entersthe newly created filename in the Filename field.
0 Cancel: Exitsthe Editor scrolling window without changing the filename.

0 Caps On/Off: Enables you to select upper case (Caps On) or lower case
(Caps Off) characters for editing afilename.

0 Over/lns: Selects either Over (overwrite) or Ins (insert). Over alows you to
overwrite (erase and replace) the selected al phanumeric character. Ins
allows you to insert characters at the position of the rectangular cursor
without erasing the existing characters.

0 Back Space Erases one alphanumeric character behind the rectangular
cursor.

Step 6. Use the CURSOR CONTROL knab to select alphanumeric characters and
symbols and create a filename. This screen illustrates at the time when the
character ‘€' is entered with the Caps Off softkey.

Step 7. Press the Done softkey to enter the completed filename.

E i L & Managaman t 2001701720 12:34
FProcedure: TestChMA IDone
Ho, | Filename Date Time Comment Editor

TestCOMA| 2001 /01/710]05:15] IS-55A Test B [ Fosition
TestAMPS| 2001/01/12|10: 20| AMPS Test A Delete
Oel End Cancel
no4 a
poE =)
e lel] c
aoT d Caps
0oE de onSOEE
ilik] £
oLy q
o1l h ey Tns
01z i
0i% 3
014 k
015 1 Back
Space
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Step 8. Move the cursor to the Comment field and enter acomment with the same manner

from Step 5to Step 7.

B2 1L & Managaman t Z001/01/20 12:34
Frocedure:TestCOMA Gave How
Ha.| Filename Date Time Comment Editor:

TesbCOMA[ 2001/01710]05%:15] IS-9EA Test B [ Fosition |

H TestAMPS | 2001,/01/12|10:20 Delete

Sample—1 Del End

no4 A

onE B

noe c

oo7 o

oog E

Fif] F

o1 e

D11 H

DLz I

oL g

n14 K

ais L Cancel
Softkey Menu

0 Save Now: Displaysthe message“ OK to save?’ Refer to Step 9.
0 Cancel: Exitsthe current screen, and returnsto the screen in Step 3.

Step 9. Pressthe Save Now softkey and respond to the message “ OK to save?’ by pressing
the Y es softkey. If you want to revise your entry, press the No softkey to go back

to Step 4.
File Manageamant 2001 01/20 12:34
Frocedure: TestCOMA Yos
Ho, | Filanama Data Tima Commant Editor;
TestCDMA| 2000,/01 /10 05:15) IS-95A Test B Position
TestAMPE|( 2000,/01 /12| 10: 20 Delete
Sample=1 bel End Ha
no4 A
oos B
006 c
aoT o
ooE B
o0s F
01e G w
011 H -
01z I wn
oL3 J Q
o14 K g
015 L 3
Bk to save? o
D
=
@
Softkey Menu ®
o
(]

0 Yes. Storesanew setup file to the SRAM memory card. The operation
message “ Saving...” is shown while saving. After saving, the screen in Step
3isdisplayed.

0 No: Returnsto Step 4 to restart editing Filename and Comment.

Step 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.

Step 11. When the file has been saved, the operation message “File saved” is displayed and
the new filename is shown in the table. TheDate and Time data are automatically
taken from the internal clock of the Test Set.
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Step 12. If the Save Now softkey and the Y es softkey are pressed when the filename has
been left blank, the message “ The filename is improper. 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

Use the following procedure to recall one of the test setup files from an SRAM
memory card:

Step 1. Insert the SRAM memory card into the MEMORY CARD sdlot.

Step 2. Move the cursor to the file number you want to recall.

File Management 2001701720 12:34
Procedures; TestCOMA Save Frint
Fllenama Date Time Comment Editer: S rean
ToestCDRA| 2001 /017100815 CDHMA Test Position
Tesk-BCS| 2001,/01/12|10: 20| PCS Test Delete
FCE-Tryl|2001/01/13|11:40| PCE Trial Testl el End Recall Frint
BCS-Try2|2001/01/13|12:20| PCS Trial Teskl A L_Ll
PCE-Try3| 2001/01L/13)13:40] PCE Trial Test3 =]
BCSATest| 2001/01/14|09: 45 PCS Revision A c
PCSETest| 2001,/01/14[10:20| PCS Revision B o Delata '\;nrmat
E RhM Card
F
=
H HoTa pora
I (L of 2) {2 of 2)
oI
E
L ’FEC'I.U‘.’TI

Step 3. Press the Recall softkey. The Filename, Date, Time, and Comment fields are

highlighted.
File Manageamant 2001/01/20 12:34
Frocedure : TestCOMA Tes
Fillaname Cate Time Commant Editor:

I TeskchMa| 2001701 710(09:15] COMA Test Position
Test=-PC3| 2001,/01/12(10:20| PCE Test Delatea
POS-Tryl|2001/01/13f11:40| PCE Trial Testl Del End [Ha
PC3-Try2|2001/01/13|12:20| PC3 Trial Testl 1Y
Mb 2001,01/13 PCE Trial Testd B
PCEATest| 2001,/01/14|09:45 PO Revision A o
POSETest | 2001,/01/14(10:20| BOS Revision B ]

E
oo F
a0 [
011 H
o1z I
213 o
014 4
015 L

0K ko recall?

Step 4. Respond to the operation message “OK to recall?” by pressing the Y es softkey.
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Step 5. When the recall process is complete, the message “File recalled” is displayed and
the filename is shown in the Procedurefield above the table.

Filea Managamant 2001701/ 20 12:34
FProcedure :: PCE-Tryl Save Frint
Filename Data Tima Comment Editor: SCEGRT
TestCOMA| 2001 /01 710(05%:15| CDHA Test Positian
Test-PCS3| 2001/01/12|10:20| PCS Test Delaete
PCS-Tryl 2001701 /713)11: 40| PC8 Trial Teskl Dl End Recall Prink
PCE~TryZ|2001/01/13|12:20| PC3 Trial Test2 A L\ll
PCS-Try3| 2001/01/13)13:40| PCS Trial Teskld B
PCEATasE | 2001/01/14)0%: 45| PCS Revision A c
POSETask | 2001701 514)10:20| Pod Revision B ja] Delete Formak
E SRAM Card
F
@
H iz lalig ) gLl
I {1 af Z2) {2 of Z)
7
K
L [Reburn
File recalled,
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Firmware Update

Step 1.
Step 2.
Step 3.

Step 4.

There are two ways of updating the firmware using the appropriate update card set,
through the Firmware Update screen or by using the Power-up Update function.

Using the Firmwar e Update Screen

If the Test Set isturned on, use the following procedure to update the firmware.
Insert the firmware update card #1 in the MEMORY CARD dlot.

Press the Configuration softkey in the initial screen.

Use the CURSOR CONTROL knob to move the cursor to the Update field and
changeits value from Off to On.

Configuration Z00L/01720 12:34
Loss: [ RF In REF Out Moz
Procedure: 8 Cellular:
Fanel Key: Uinl 18958/ TERT4 /amps . ARG Edﬂ.
Balerence: ] Japan: 1. Thkil =133
Aukto Tesk Bum: i 11 PCE: i1
Serial Port Korea; i3 =153
Baud Rate: 9200 us: B dB
Data Length: [ Printer: Editor:
Stop Bita: Print Header: Position
Parity: Delete
Hoontiol: Del End
Terminator: Booper : A
200 1R 20 g Ll Firmware: A, F1.0D2 H
TYYY MM DD/HH MM Update: fon c
Hew Flrmware: A.01.03 D
Option: 002 003 004 010 E
E
K to update?

The revision number of the new firmware is displayed in the New Firmwarefield.
If afirmware update card is not inserted or an improper card isinserted, “ 2.72.77’
isshown in thisfield.

Softkey Menu
0 Yes: Initiates the updating process.

0 No: Cancels the updating process and changes the Update: field from Onto
Off without updating the current firmware.

Respond to the instruction message “OK to update?’ by pressing the Y es softkey
in Step 3. The Firmware Update screen is displayed.

Firmwarae Up@pdatea 2001/01/20 12:34
Update FW
Current REV. :[A.01.02] oW
o= w REW. : [A.01.03]
Cancel
Press [Update EW Now] to update.
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Softkey Menu

o Update FW Now: Begins updating the current firmware to the new revision
firmware. Following the update card #1, insert the update card #2 according
to the instruction message.

0 Cancel: Exitsthe updating process and returns to the Configuration screen.

NOTE Before pressing the Update FW Now softkey, make sure the proper update card is
inserted in the memory card slot.

If aproper update card is not inserted when the Update FW Now softkey is
pressed, the operation message “ Insert the proper update card. Press [Abort].” is
shown with warning beeps.

Step 5. When the update process has been successful, the new firmware revision number
is shown in the Firmware field and the Update field automatically changes from

On to Off.
Configuration 00101720 12:34 {
Loss: HF In RF Out lfuto Test | [Print
EL:DE_Eﬁ_]lLE; J1g Cellular; Soquenos i’;{!tﬂﬁ
Panel Hey: TE55R,/TERTA /AMPE - mdﬂ Edﬂ.
Beferencea; Japan: dB B
Auko Tesk Bumn: BCE: Test [Frint
gerial Port Eores: : Condition ||All
Baud Rate: (i
Data Length; | Frinter: PCL A
Stop Bita: | Bxint Header: | Pasition ﬁ:lt
Parity: | Delete nagement
Hoontrol: | Del End
Terminator: Booper: | A
Date/Tima: el E B ERl Ficmwara: A.01.03 B Hore More
¥YYY MM DD/HH MM] Update: jo£ £ c {1 af 2) {2 af 2)
| D
option: 002 003 010 E
F Raturn
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Step 1.
Step 2.
Step 3.
Step 4.

Using the Power-up Update Function
Use this procedure to update the firmware if the Test Set is currently turned off.

Make sure the power of the Test Set is turned off.

Insert the update card #1 into the MEMORY CARD dlot.

Turn on the Test Set power.

Use the CURSOR CONTROL knob to move the cursor to the Update field and
changeits value from Off to On.

Configuration Z00L/0L/20 12:34
Loss: RF In RF COut

Procedure: cellular:

Panel FKey: Un I1E5958, TERTA /AMPE - mu'.a Edﬂ.

Beference: Japan: dB =133

Auto Tesk Bum: PCE:

Berial Fort Korea dB B
Baud Rabe: g dB =12]
Data Length; Frintez: Editor:
Stop Bita: Frint Header: Pasition
Parity: Delete
Hoontrol: g Del End
Terminator; Beoper © A

2001 ERll FLrmware; A FL.DE B
¥YYY Update: c
Hew Flirmware: A.01.03 D
Option: 002 003 004 010 E
F
K to update?

Tes

The revision number of the new firmwareis displayed in the New Firmware field.
If afirmware update card is not inserted or an improper card isinserted, “ 2.72.77’

is shown in thisfield.
Softkey Menu

0 Yes: Initiates the updating process.

0 No: Cancels the updating process and changes the Update: field from Onto

Off without updating the current firmware.

Step 5. Respond to the instruction message “ OK to update?’ by pressing the Y es softkey
in Step 4. The next screen is displayed.
Firmwara Updata 2001 /0120 12:34
Update FW
Current REWV. :[A.01.02] s
B e w REWV. :[A.01.03]
Cancel
Press [Update FW Now] to update.
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Step 6. When the update process has been successful, the new firmware revision number
is shown in the Firmware field and the Update field automatically changes from

On to Off.
Eonfiguration 2001701720 12:34 1
= | Loss: [ RF In RF Out Auto Test | [Print
E'I'I:IEE{‘EHIE x Test(DHA Cellular: Sequence SoEeEn
Fancl Rey: Unlock ISSSASTEETY fAMPE 2, df=iz] dB —
Refarensa: Japan: 1 . T{she] =118
Auko Test Rum: PCS: Test Frint

Serial Port Koresa: Condition | (A1l

Baud Rate: 200 0z

Data Length: EFrinter:
Stop Bita: Print Header: Filo
Bariky: Delate HManagenent

Hoontrol: Del End
Terminator! I Besper: A
Firmware: B More pMore
¥YYY MM DD/HH HH.I Update: G (1 af 2) {2 of 2}
| D
Option: 002 Q003 QLO E
F Return

w
n
o
=
D
®
S
Py
D
—
(1)
=
®
>
(@]
(¢

Chapter 3 151



Screen Reference
Configuration

152 Chapter 3



Functionality/Operation

This chapter introduces general information, key features and measurement
requirements, and typical block diagrams for CDMA and AMPS mobile phones.
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CDMA Mobile General I nformation

The adoption of the IS-95-A Air Interface standard by the Telecommunications
Industry Association has thrust Code Domain Multiple Access (CDMA)
technology into the world of cellular telephone service. The IS-95-A standard
provides an alternative digital system for the cellular market. This new technology
also brings with it new challenges for those who must design, produce, install, and
maintain CDMA systems. The nature of CDMA is such that the methodol ogies of
traditional radio test must be thrown out and new ones must be learned.

System Key Features

Many of the facets of CDMA are different from analog or even TDMA digital
cellular systems. A few key aspects of CDMA drive many of its unique testing
requirements.

e Powerful Error Correction Codes: Unlike most TDMA digital cellular
systems, CDMA' s wideband transmission system allows powerful error
correction codes to be applied to all of the encoded voice data bits. This means
that CDMA does not need tests designed to examine transmission quality for
different types of data bits (classes).

» Processing Gain: The processing gain (error correction codes + spreading
codes) of CDMA makes the CDMA system very tolerant of transmission
errors. What would appear as gross errors in the transmitted signal of any other
cellular system are normal for a properly operating CDMA mobile.

* New Modulation Format: Traditional tests that examine modulation quality
(error vector magnitude) and receiver performance (bit error rate) do not
provide meaningful insight into a CDMA mobile's performance. Frame error
rate (FER) is the true measure of CDMA receiver performance as bit errors on
the physically received signal are usually repaired by the error correcting action
of the CDMA codes. Corrupted framesin CDMA are not retransmitted and the
voice decoder must either interpolate the missing data or mute the audio output.
Confidence limit testing uses a specific statistical distribution to model the
random nature of the errors. Each test is given a specified frame error rate that
must be met with a specified level of confidence. For example, a mobile must
meet 0.5% FER with 95% confidence level. For transmitter measurements, rho
(r) isthe figure of merit for the quality of a OQPSK (offset quadrature phase
shift keying) modulated transmission from a CDMA mobile. For example, a
mobile must meet 0.944 rho. Thisis also referred to as the waveform quality or
power correlation coefficient, and gives an indication of the increased
interference that will be caused by modulation errorsin a CDMA transmitter.

» High Interference Environment: The fact that CDMA is designed to operate
with high levels of interference also drives new measurements that must
duplicate the normal interference levels experienced by a CDMA mobile.
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Mobileon a Simulated Link

In order to test a CDMA mobile on asimulated link, the Test Set functions as a
base station simulator providing specific signals and protocol messages to
establish and maintain a CDMA link. The Test Set provides the following signals.

« Pilot Channel: Allows the mobile to get short code timing alignment and
frequency alignment,

« Sync Channel: Broadcasts the state of the long code and system time to
establish proper time alignment,

« Paging Channel: Calls the mabile viathis channel signal and direct the mobile
to create alink and to activate Service Option 002 for voice channel tests,

« Traffic Channel: Maintains the link by passing any required protocol messages
to the mobile during testing, once on a simulated traffic channel,

* OCNS (Orthogonal Channel Noise Source): Simulates the noise from other
users in the same cell. Since other users in the same cell are encoded with
orthogonal Walsh codes, OCNS noise must use a different Walsh code than the
one used for the simulated traffic channel link.

Mobile Call Processing Flow

A typical power-up call processing flow diagramis showninFigure 4-1. Thisflow
contains frequent references to the messages that flow between the mobile and the

base station.
Figure4-1 Mobile Call Processing Flow Diagram
Power-up Ends use of the
Traffic Channel
Begin analog mode MS MS Control on
operation Initialization Traffic Channel
State State
Directedtoa
Initialization End analog Msar::?qiifru;ldy Jraffic Channel
Task i

mode operation system timing Receive a Paging message

for an acknowledgment or

response; originates a call

MS Idle Handoff Operation MS orperforms registration System
or unable toreceive the Idle State Access State
Paging Channel message
Receive an acknowledgment to an
Access Channel transmission other
than an Origination Message or a
call_process Page Response Message

The following states are included in the mobile call processing:

* MSinitiaization State: The mobile selects and acquires a system.

uonesadO

« MSIdle State: The mobile monitors messages on the Paging Channel.
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» System Access State: The mobile sends messages to the base station on the
Access Channel.
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MSControl on the Traffic Channel State: The mobile communicates with the
base station using the Forward and Reverse Traffic Channels.

Mobile Block Diagram

Figure 4-2 shows the typical block diagram of a CDMA mobile phone. The upper
part of this diagram represents the mobile' s receiver blocks and the lower part
represents the transmitter blocks. For simplicity, the digital circuitry is eliminated
even though there are certain important parts such as EEPROM’s at 1/Q Modul ator
and Ramp Control for compensating with correction coefficients.

Figure4-2 Typical CDMA Mobile Block Diagram
14 Dovwn
Spaakor Expander  EBzsaband Seclion  Demodulator Converler
) I
# y . 1 i
e s oo

(]

Microprocessor Duplaxar
-
Keypad & Display RF
[
. ( Comprassion, Encoded R :
AT Ermar EnrrectlunH"{ Symbals I:D:I FIR Y Il BpPF FA &"
Mic CODEC Baseband Seclian hiuu:!i.lc!le‘h}r Upconwerter Power Amplifier

cdma_thosk 1
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AMPS Mobile General I nformation

There are several systemsin use around the world which utilize anal og technol ogy
for communications. The Advanced Mobile Phone Service (AMPS) is used
primarily in the U.S. and Canada, aswell as by other countries such as Australia.
The Total Access Communications System (TACS) inthe U.K. has also been
adopted by other countries, most notably China.

These systems operate in the frequency range around 800 to 900 MHz.
Enhancements to these systems have been made, with the addition of narrowband
versions of AMPS (NAMPS) and TACS (NTACS).

System Key Features

There are many reasons why cellular has attained its current popularity, and will
continue to grow throughout the world.

« Mobility Over Large Geographic Areas. Thecellular concept isthe ability to
travel over large coverage areas and maintain phone service. A user should be
able to drive anywhere there is a system and gain service, thisis called
roaming. Cell-to-cell handoff tests are required.

« Worldwide Telephone System Access: A cellular phone must be able to
access to standard phone lines. This makes it possible to call anywhere in the
world from your mobile phone. whether in acar, walking in acity, or travelling
on public transportation.

« Portability: Phonescurrently available are very portable, small enoughto fitin
your pocket. There are phones being developed which can be worn like a
wristwatch. Freguency accuracy, transmission power and its control, battery
life may be the major factors in achieving portability.

« Spectral Efficiency: The greatest advantage of a cellular system isits spectral
efficiency. There are more and more radio communications every day, and the
ability to re-use the limited number of frequencies will continue to be the goal
for developing any new communication system.
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Freguency Spectrum

Figure4-3

Channel Types

A cellular mobile phone system divides a service areainto small, low power radio
frequency coverage areas called cells. The system consists of amore or less
continuous pattern of those cells, varying in size from 1.5 to 130 kilometersin
diameter (typically 15 to 30 km). Each cell containsits own cell site.

Each cell contains one or more low-power transmitters (or base stations)
specifically designed to cover only that area. Its antenna may be omnidirectional,
bi-directional, or a focused beam, depending on the terrain. The use of the beamed
antennas produces sectorsinside a cell. The antennas no longer radiate in all
directions but have a beam that can vary in width depending on the design, and are
specifically called a sectored antenna. Each sector has different channels.

The cellular radio frequency spectrum is divided into two equal segments. This
arrangement known as System A and System B allows two independent carriersto
coexist and compete in the same geographic area. The signaling channel
frequencies have been pre-assigned to each segment. Figure 4-3 shows how these
channels with their associated frequencies have been assigned.

Frequency Spectrum

Mobile to Land Land to Mobile
" Reverse Channels || | " Forward Channels || |

824825 845 819--Frequency-869 870 890 894 MHz

P System A System B N

00T 312313 333|334 354355 666>~ mﬁ’;

N| Voice Channels é:hoanr%oell é:hoanr%oell Voice Channels N |E|
- 0D N ©
é’:|§' EX |

|< 25 MHz >|

832 Channels
30 kHz Channel Spacing
amps_ch_freq

There are four different types of channelsin acellular system. Along with reverse
and forward channels, there are also dedicated control channels and voice

channels.

» Forward and Reverse Control Channels. These are dedicated solely to call
setup. All of the digital signaling to initiate calls, collect user information, and
switch the caller to an initial voice channel takes place on these control
channels.

0 Forward Control Channel (FOCC): Thisisthefirst channel the mobile will
look for on power up. Overhead messages, initial voice channel
designation, and mobile station control are included in this channel.
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0 Reverse Control Channel (RECC): The mobile usesthe RECC to respond to
anything that the cell site has sent on the FOCC. Page response, registration
information, call origination, and mobile control confirmation are included
in this channel.

» Forward and Reverse Voice Channels: These are used for voice
communication where all conversation takes place. The only digital signals
found on the voice channel are handoff and power control messages.

A cellular phoneinthe cellular system is under the indirect control of the switch or
central controller. The central control uses dedicated control channels to provide
basic information such as system ID, and to send other operating orders. The
control channels send and receive only digital protocol data between the base
station and the cellular phone. There are 21 control channelsin each band.

I nitialization Process

When the mobileisturned on, it performsthe initialization tasks and enterstheidle
mode. It staysin the idle mode whenever it is not actively involved in processing a
phone call. The following sequence of events occurs in this operation phase:

Step 1. Dedicated Control Channels transmit system configuration data including system
ID number, number of Paging Channels, number of Access Channels, and so forth.

Step 2. The mobile scans dedicated Control Channels for its preferred system, A or B,
selects the strongest and reads the system data. If it is unsuccessful with its
preferred system, it may switch to the other system.

Power-up/Turn on
NoSvc indicator

v

Scan preferred
system,AorB

v

Scan all 21
i control channels

v

Tune to strongest
control channel

Y

every 5 minutes)

Receive Receive N
Tuneto2nd Turnon
overhead > overhead indi
info? strongest channel 02 NoSVC indicator
Y 3¢ v
Switch to non-
81D matches~WN Turnon preferred system
home SID? Roam indicator N
Y O
Turn off '8 =
NoSvc indicator o Q
: 5s
Idle (rescan > 2
<

amps_initiallize_process
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Step 3. The mobile determines Paging Channel number, scans them and locks onto the
strongest one.

Step 4. Paging Channels transmit the system configuration information.

Step 5. The mobile makes the Home/Roam decision based on the transmitted system ID
number and the mobil€e’ s stored Home System ID number in its Number
Assignment Module (NAM).

Step 6. The mobile determines Access Channel numbers.

Step 7. The mobile monitors the Paging Channel, and updates system information as
needed, while watching for orders directed at it. Thisis called the Idle state.

Step 8. Now the mobileis ready to make acall (origination) or to receive acall froma
base station.

Mobile Block Diagram

Figure 4-4 shows the typical block diagram of an AMPS mobile phone. The upper
part of this diagram represents the mobil€’ s receiver blocks and the lower part
represents the transmitter blocks. For simplicity, the digital circuitry is eliminated
even though there are certain important parts.

Figure4-4 Typical AMPS Mobile Block Diagram
Speaker Expander Muting Down Converler
| E i) T ;— =
< 2 I B
e.
amphasis
E ]sm Det
B
Duplexar
Fevpad & Display o
emphasis
I »b» «f L E EF £ 2
Mic Compresaor Limiter Muting  Amp
amps_biack 1
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Power Level Control

Table 4-1

The output power levels for Power Class | radios should be maintained within the
range of +2 dB and - 4 dB of the nominal values over the temperature range. The
power level and the lower and upper limits for AMPS are defined as follows:

AMPS Power Level

Power Level 0 1 2 3 4 5 6 7

Nominal Value (dBm) +36 +32 | +28 +24 | +20 +16 | +12 +8

Chapter 4

Lower Limit (dBm) +32| +28| +24 | +20| +16 | +12| +8| +4
Upper Limit (dBm) +38 | +34| +30 | +26 | +22 | +18| +14| +10
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Specifications

This chapter provides the specifications for the Agilent E6393A CDMA MS Test
Set.
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General Information

General I nformation

The specifications represent the standard performance limits with which the
Agilent E6393A CDMA MS Test Set is verified at the factory.

Non-warranted Characteristics

For applying the product in more extensive circumstances, some of the useful
information is provided as non-warranted performance characteristics. In such
cases, performance characteristics are denoted as typical, supplemental
characteristic, nominal or approximate.

Recommended Environment

The product will meet specifications at the input and output connectors under the
following conditions:

* Ambient Temperature: 0to +40°C
*  Warm-up Time: >30 minutes

» Cables: Those supplied with the product
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CDMA Mode

CDMA Call Processing Functionality

These specifications for the CDMA call processing functionality for Automatic
Test and Manual Test are shown in Table 5-1.

Table 5-1 CDMA Call Processing Specifications

Radio System Support: IS-95A (Cellr/IS95A),

TSB-74 (Cellr/TSB74),

ARIB T53 (Cellr/T53),

J-STD-008 (PCS US, PCS Korea PO, PCS Korea P1)

Call Processing Support: Registration,

MS Origination,

MS Release,

Paging,

BS Release

Service Option Support: 1 (normal voice loopback),

2 (9.6 kbps data |oopback),

3 (9.6 kbps voice loopback using EVRC),
9 (14.4 kbps data loopback),

32768 (14.4 kbps voice loopback)

Handoff Support: Softer handoff between two sectors (A and B)
Hard handoff between any two RF channels,
Multi-mode hard handoff between two radio systems:
Cellr/IS95A to PCS US,
Cellr/TSB74 to PCS US
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CDMA RF Signal Generator
These specifications for the CDMA RF Signal Generator are shown in Table 5-2.

Table 5-2 CDMA RF Signal Generator Specifications
CDMA Channels
Sector A: Pilot, Sync, Paging, Traffic, OCNS
Sector B: Pilot, Traffic, OCNS
Frequency
Range: 869 to 894 MHz (for Cellr/IS95A and Cellr/TSB74),

832 to 834 MHz, 843 to 846 MHz, and 860 to 870 MHz (for Cellr/T53),
1805 to 1870 MHz (for PCS Korea PO and P1),

1930 to 1990 MHz (for PCS US)

Resolution: 30 kHz (for Cellr/IS95A and Cellr/TSB74),

12.5 kHz (for Cellr/T53),

50 kHz (for PCS US, PCS Korea PO and P1)

Accuracy: Same as Reference oscillator

Output Amplitude

Range: - 110.0to- 40.0 dBm
+2.0dB at >-50 dBm
Resolution: +0.1dB
CDMA Modulation
Type: QPSK based on | S-95A
Residual rho: 30.912 (typically >0.950)
Data Generation Pattern: PN9
Power Control Bit: Always up,
Always down,
Open loop

a. To achieve the specified output amplitude accuracy when inputting power at the RF IN/OUT
port of the E6393A, the input power level must be less than or equal to - (output amplitude
level) - 25 dB. Example: £- 5 dBminput level for - 20 dBm output amplitude.

b. These specifications are not applicable to the output level modulated with Pilot Only.
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CDMA RF Analyzer

Specifications
CDMA Mode

These specifications for the CDMA RF Analyzer functions such as Automatic
Test, Manual Test, and TX Analyzer are shown in Table 5-3.

CDMA RF Analyzer Specifications

Input Frequency
Range:

824 to 849 MHz (for Cellr/IS95A and Cellr/TSB74),

887 to 889 MHz, 898 to 901 MHz, and 915 to 925 MHz (for
Cellr/T53),

1715t0 1780 MHz (for PCS Korea PO and P1),

1850 to 1910 MHz (for PCS US)

Power M easurement
Range:
Accuracy:

Resolution:

-20to +39 dBm

+1.0dB (typically +0.6 dB) at3 0 dBm,
+2.0dB (typically £1.2 dB) at <O dBm

0.2dB

Modulation Measurement
Input Range:
Modulation Type:

Rho Measurement:

Frequency Error Measurement:

Transmit Time Error
measur ement

-20to +39dBm
OQPSK based on |S-95A
Range: 0.9t0 1.0

Accuracy: +0.01 at 3 0.950,
+0.02 at <0.950

Resolution: 0.001
Range: £10 kHz

Accuracy: +(30 Hz + Reference oscillator accuracy) for 4 average
measurements

Resolution: 1 Hz
(supplemental characteristics)

Frame Error Rate M easurement
Method:

Range:
Resol ution:
Displayed Results:

Dataloopback at full rate with Service Option 002 or Service Option
009 supporting confidence limits (95% or off) as outlined in
TIA/EIA-98A Appendix A.1.

0 to 100%
0.00001%

Measured FER,
Number of frame errors,
Number of test frames

Pass, or
Fail, or
---- (unable to judge with 95% confidence)
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Table 5-4

Specifications
TX Analyzer and Signal Generator (Option 002)

TX Analyzer and Signal Generator (Option 002)

These specifications for the TX Analyzer and Signal Generator functions with
Option 002 are shown in Table 5-4.

TX Analyzer and Signal Generator Specifications

TX Analyzer

Input Frequency Range

CDMA Mode:

AMPS Mode (Option 003):
Power Measurement:

CDMA Mode

AMPS Mode (Option 003):
Frequency Error Measurement:

CDMA Mode

AMPS Mode (Option 003):
CDMA Modulation Measurement:
CDMA Rho Measurement:

CDMA Transmit Time Error Measurement:

AMPS FM Measurement (Option 003):

See “CDMA RF Analyzer” on page 167
See “AMPS RF Analyzer” on page 172

See “CDMA RF Analyzer” on page 167
See “AMPS RF Analyzer” on page 172

See “CDMA RF Analyzer” on page 167
See “AMPS RF Analyzer” on page 172
See “CDMA RF Analyzer” on page 167
See “CDMA RF Analyzer” on page 167
See “CDMA RF Analyzer” on page 167
See “AMPS RF Analyzer” on page 172

AMPS Audio Source (Option 003):
AMPS Audio Analyzer (Option 003):

See “AMPS Audio Source” on page 171
See “AMPS Audio Analyzer” on page 173

Signal Generator

Frequency:
CDMA Mode See “CDMA RF Signal Generator” on page 166
AMPS Mode (Option 003) See “AMPS RF Signal Generator” on page 170
Amplitude:
CDMA Mode See “CDMA RF Signal Generator” on page 166
AMPS Mode (Option 003) See “AMPS RF Signal Generator” on page 170
Modulation: QPSK based on IS-95A,

Frequency modulation (Option 003), or
Off (CW)
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AMPS M ode (Option 003)

AMPS Call Processing Functionality

These specifications for the AMPS call processing functionality for Automatic
Test and Manual Test with Option 003 are shown in Table 5-5.

Table 5-5 AMPS Call Processing Specifications

Radio System Support: IS-95A AMPS

Call Processing Support: Registration,
MS Origination,
MS Release,
Paging,
BS Release
Handoff Support: Hard handoff between two RF channels for AMPS,
Hard handoff between two radio systems:
Cellr/IS95A to AMPS,
Cellr/TSB74 to AMPS,
PCSUSto AMPS
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AMPS RF Signal Generator

These specifications for the AMPS RF Signal Generator with Option 003 are
shown in Table 5-6.

Table 5-6 AMPS RF Signal Generator Specifications
Frequency
Range: 869 t0 894 MHz
Accuracy: Same as Reference oscillator
Resol ution: 30 kHz

Output Amplitude

(THD + Noise, C-message filter)

Range: -120.0 to- 40.0dBm
Accuracy: +1.0dB at >- 110 dBm,
+2.0dB at £- 110 dBm
Resolution: 0.1dB
Modulation
Type: Frequency modulation (FM)
FM Distortion: <1% at 8 kHz deviation with 1.004 kHz rate
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AMPS Mode (Option 003) g
AMPS Audio Sour ce 5]
These specifications for the AMPS Audio Source with Option 003 are shown in %
Table 5-7.
Table 5-7 AMPS Audio Sour ce Specifications
Frequency
Range: 1.004 kHz
Accuracy: +0.025%
Output Level
Range: 1mVrms (- 60dBV)to1lVrms(0dBV)
Accuracy: +1dB at3-30dBV,
+2 dB (typically +1.2 dB) at £- 31 dBV
Resol ution: 1dB
Impedance: <10W
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AMPS Mode (Option 003)

AMPS RF Analyzer

These specifications for the AMPS RF Analyzer functions such as Automatic Test,
Manual Test, and TX Analyzer with Option 003 are shown in Table 5-8.

Table 5-8 AMPS RF Analyzer Specifications
Input Frequency Range: 824 to 849 MHz
Input Level Range: -20to +39dBm
Frequency Error Measurement
Range: +12.5 ppm
Accuracy: +(0.01 ppm + Reference oscillator accuracy)
Resolution: 0.01 ppm
Power Measurement
Range: -20to +39dBm
Accuracy:? +1.0dB (typically +0.6 dB) at 3 0 dBm,
+2.0dB (typically +1.2 dB) at <O dBm
Resol ution: 0.2dB
FM M easurement
Frequency Measurement: Range: 1.004 kHz + 5%, 6 kHz + 5%, 10 kHz £ 5%
Accuracy: £(0.02% of reading + Resolution + Reference oscillator
accuracy)

Resolution: 1 Hz

Deviation Measurement: Range: 2 to 25 kHz

Accuracy: +4%

Resolution: 0.01 kHz

Displayed Value: (+peak to - peak)/2

a. To measure the RF power at the RF IN/OUT port of the E6393A with the specified accuracy,
the AMPS signal generator level must be less than - 50 dBm.
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Specifications
AMPS Mode (Option 003)

AMPS Audio Analyzer

These specifications for the AMPS Audio Analyzer functions for Automatic Test,
Manual Test, and TX Analyzer with Option 003 are shown in Table 5-9.
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Table 5-9 AMPS Audio Analyzer Specifications
SINAD Measurement
Frequency: 1.004 kHz
Audio Input Range: 30mV to3Vrms
Range: 0to40dB
Accuracy: +1.0 dB (typically £0.6 dB)
Resol ution: 0.1dB
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Specifications

High Level Signal Output and Low Power Measurement (Option 010)

High Level Signal Output and Low Power M easur ement

(Option 010)

These specifications for the CDOMA RF Signal Generator and RF Analyzer
functions with Option 010 are shown in Table 5-10.

Table 5-10 High Level Signal Output and L ow Power M easurement Specifications

CDMA Signal Generator Output Amplitude
Range:

-110.0to-20.0dBm

Accuracy:® +1.0dB at £- 50 dBm,
+2.0dB at >- 50 dBm
Resolution: 0.1dB
CDMA Analyzer Power Measurement
Range: -60to +39 dBm
Accuracy: +1.0dB (typically £0.6 dB) at 3 0 dBm,

+2.0dB (typically £1.2 dB) at 3 - 40 dBm to <0 dBm,
+3.0 dB (typically £1.8 dB) at <- 40 dBm

a. To achieve the specified output amplitude accuracy when inputting power at the RF IN/OUT
port of the E6393A, the input power level must be less than or equal to - (output amplitude
level) - 25 dB. Example: £- 5 dBm input level for - 20 dBm output amplitude.

b. These specifications are not applicable to the output level modulated with Pilot Only.
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Other Functions

These specifications for the other functions common to Automatic Test, Manual
Test, TX Analyzer, and Signal Generator are shown in Table5-11 and Table 5-12.

Table 5-11 Other Functions Specifications

DC Power Supply

Range: 3.0to12.0V
Resolution: 01V
Voltage Accuracy: +0.1V at £100 mA,

+0.3V at £300 mA,
+0.6 V at £1000 mA

Maximum Current: 1A
Connector: D-sub 9-pin or Banana plug

DC Current Measurement

Range: 0to 1000 mA
Accuracy: +3 mA at £100 mA,
+30 mA at >100 mA
Resol ution: 1mA
Memory Card
Card Compatibility: PCMCIA (U.S)
Memory Size: £32 Mbyte RAM
Capability: Parameters: Storage and Retrieval

Firmware: Upgrade

Remote Programming

Interface: EIA RS-232C
Baud Rate: 9600 bps, 19200 bps
Connector: D-sub 9-pin male

Printer Interface

Interface: Centronics
Connector: D-sub 25-pin female
Output Information: Test results and screen dumps

RF Input/Output
Max. Safe Reverse Power (peak): | +41 dBm (CW) (12.6 W, supplemental characteristics)

Impedance: 50 W nominal
Input SWR: <151
Connector: N-type female
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Other Functions

Table 5-12 Other Functions Specifications (continued)

Reference Oscillator
Frequency:
Frequency Accuracy:

Aging Rate:
Temperature Stability:

Reference Output Level:

Reference Input Level:
Connector:

10 MHz

+[(Timesincecalibration” Aging rate) + Temperature effects +
Accuracy of calibration]

+0.1 ppm per year

+0.1 ppm at 0°C to 40°C

+3 dBm, 50 W, supplemental characteristics

0to +10 dBm, 50 W, supplemental characteristics
BNC female
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General Specifications
These specifications for the Agilent E6393A CDMA MS Test Set are shown in

Table 5-13.
Table 5-13 General Specifications
Dimensions: 350 (W) x 150 (H) x 400 (D) mm
Weight: <15 kg
Operating Temperature: 0to +40°C
Storage Temperature: -20to +60°C
Operating Humidity: 15%RH to 95%RH at +40°C
Power Voltage: 8810264 VAC
Power Frequency: 471063 Hz
Power Consumption: <250 VA
Safety: European Council Directive 73/23/EEC

IEC 61010-1:1990+A1+A2 / EN 61010-1:1993+A2
INSTALLATION CATEGORY I|I, POLUTION DEGREE 2
INDOOR USE

IEC 60825-1:1994 CLASS 1 LED PRODUCT

CAN/CSA C22.2 No. 1010.1-92

EMC: European Council Directive 89/336/EEC
EN 61326-1:1997+A1
CISPR 11:1997+A1 / EN 55011:1998 Group 1, Class A
IEC 61000-4-2:1995+A1/ EN 61000-4-2:1995+A 1
4kV CD/4kV AD
IEC 61000-4-3:1995+A1/ EN 61000-4-3:1996+A 1
3V/m, 80 MHz to 1000 MHz, 80% AM
|EC 61000-4-4:1995 / EN 61000-4-4:1995
1kV Power/ 0.5kV Signal
|EC 61000-4-5:1995 / EN 61000-4-5:1995
0.5kV Normal / 1 kv Common
|EC 61000-4-6:1996 / EN 61000-4-6:1996
3V, 0.15 MHz to 80 MHz, 80% AM
|EC 61000-4-11:1994 / EN 61000-4-11:1994
100% 1 cycle

AS/NZS 2064.1/2 Group 1, Class A
Altitude: <2000 meters
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Input Fields and Allowable Ranges

This appendix lists the input fields and allowable val ue ranges for test parameters
and test items. Use thisinformation to configure the Test Setup: Test Sequence and
Test Setup: Test Condition screens.

179



Input Fields and Allowable Ranges

Input Fields

Input Fields
There are anumber of input fields for test items, parameters, test limits, and so
forth. Depending on the radio system to be tested, the input fields have different
allowable ranges or choices. The following tables show those relationships
between parameters and values. N/A means “not applicable”. The test modes are
abbreviated as follows:
e AT: Automatic Test
e MT: Manual Test
* TA: TX Anayzer
» SG: Signal Generator
» Conf: Configuration
e Seq: Test Setup: Test Sequence
e Cond: Test Setup: Test Condition
Table A-1 Input Fields and Allowable Choices or Ranges
Radio System
Test Test Item, Cellr/I S95A Cellr/TSB74 Cellr/T53 AMPS
Mode | Parameter
AT: RFCH: 1to 799, 1t0 799, 1to 799, 1 to 799,
991 to 1023 991 to 1023 801 to 1039, 991 to 1023
1041 to 1199
Procedure: Default (previous setting), User
DC Power:
Mode: Off, On
Voltage: 3.0t012.0Vin0.1V steps
MT: Procedure: Default (previous setting), User
RFCH: 1: 825.03 MHz to 1: 825.03 MHz to 1: 915.0125 MHz to 1: 825.03 MHz to
799: 848.97 MHz, 799: 848.97 MHz, 799: 924.9875 MHz, 799: 848.97 MHz,
991: 824.04 MHzto |991: 824.04 MHz to 801: 898.0125 MHzto |991: 824.04 MHz to
1023: 825.00 MHz | 1023: 825.00 MHz 1039: 900.9875 MHz, |1023: 825.00 MHz
1041: 887.0125 MHz to
1199: 888.9875 MHz
Amplitude: -110.0to - 40.0dBm, or - 110.0to- 20.0dBm, in 0.1 dB -120.0to - 40.0 dBm
in0.1dB
Pwr Cntl Bit: Open Loop, Alwy Up, Alwy Down N/A
Service Option: 1: Normal voice, N/A
2: 9600 bps data |oopback,
3: EVRC 9600 bps voice,
9: 14.4 kbps data | oopback,
32768: 14.4 kbps voice
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Input Fields
Handoff: Cellr/TSB74, Cellr/IS95A, N/A N/A
PCSUS, PCS US,
PCS Korea PO, PCS Korea PO,
PCS Korea P1 PCS Korea P1
RFCH: For Cellr/IS95A and Cellr/TSB74 for example: N/A N/A
1: 825.03 MHz to 799: 848.97 MHz,
991: 824.04 MHz to 1023: 825.00 MHz
FER N/A
Max Frames: 25 to 10,000,000 frames
Confidence: Off, 95%
Audio Out: N/A -60to 0dBV in
1dB steps
Power Level: N/A 0 (+36 dBm) to
7 (+8dBm)
SAT: N/A 5970, 6000, 6030 Hz
DC Power:
Mode: Off, On
Voltage: 3.0t012.0Vin0.1V steps

Test Item Execution

TX Power: Off, On

TX Power: Off, On

Frequency Error: Off, On

Freguency Error:
Off, On

Rho: Off, On

FM Deviation,
SAT Deviation, or
ST Deviation: Off, On

FER: Off, On

Audio Frequency:
Off, On

Time Offset: Off, On

TX Distortion,
RX Distortion, or
RX SINAD: Off, On

DC Current: Off, On

DC Current: Off, On

(with Option 010): Max TX Power & Min TX Power: Measures
when the Max & Min Power softkey is pressed after making other
measurements

(without Option 010): Max TX Power: Measures when the Max
Power softkey is pressed after making other measurements

TA: Procedure: Default (previous setting), User
RFCH: 1: 825.03 MHz to 1: 825.03 MHz to 1: 915.0125 MHz to 1: 825.03 MHz to
799: 848.97 MHz, 799: 848.97 MHz, 799: 924.9875 MHz, 799: 848.97 MHz,
991: 824.04 MHzto |991: 824.04 MHzto |801: 898.0125 MHzto |991: 824.04 MHzto
1023: 825.00 MHz 1023: 825.00 MHz 1039: 900.9875 MHz, |1023: 825.00 MHz
1041: 887.0125 MHz to
1199: 888.9875 MHz
DC Power:
Mode: Off, On
Voltage: 3.0t012.0Vin0.1V steps

Test Item Execution

Appendix A
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Input Fields and Allowable Ranges

Input Fields
TX Power: Off, On TX Power: Off, On
Frequency Error: Off, On Frequency Error:
Off, On
Rho: Off, On FM Deviation,
SAT Deviation, or
ST Deviation: Off, On
Time Offset: Off, On Audio Frequency:
Off, On
DC Current: Off, On TX Distortion,
RX Distortion, or
RX SINAD: Off, On
DC Current: Off, On
SG: RFCH: 1: 870.03 MHz to 1: 870.03 MHz to 1: 860.0125 MHz to 1: 870.03 MHz to
799: 893.97 MHz, 799: 893.97 MHz, 799: 869.9875 MHz, 799: 893.97 MHz,
991: 869.04 MHzto |991: 869.04 MHzto |801: 843.0125 MHz to |991: 869.04 MHzto
1023: 870.00 MHz 1023: 870.00 MHz 1039: 845.9875 MHz, [1023: 870.00 MHz
1041: 832.0125 MHz to
1199: 833.9875 MHz
Amplitude: -110.0to- 40.0dBm, or - 110.0 to- 20.0 dBm, in 0.1 dB steps -120.0to - 40.0 dBm
in 0.1 dB steps
Modulation: Off, Normal, Pilot Only Off, Normal
DC Power:
Mode: Off, On
Voltage: 30t012.0Vin0.1V steps
Conf: [ Procedure: Default (previous setting), User
Panel Key: Lock, Unlock
Reference: Internal, External
Auto Test Run: Continuous, Pause
Serial Port
Baud Rate: 9600, 19200
Data Length: 7,8
Stop Bits: 1,2
Parity: None, Odd, Even
Xcontrol: None, Xon/X of f
Terminator: CR, LF, CR+LF
Date/Time: 199010 2089 (YYYY), 01 to 12 (MM), 01 to 31 (DD), 00 to 23 (HH), 00 to 59 (MM)
Loss: Off, On
Cellular:
ISO5A/TSB74/
AMPS: RF In: 0.0t099.9dB in 0.1 dB steps
T53: RF Out: 0.0t099.5dB in 0.1 dB steps
PCS:
Korea RFIn: 0.0t099.9dB in 0.1 dB steps
us: RF Out: 0.0t099.5dB in 0.1 dB steps
Printer: HP PCL, ESC/P
Print Header: Editable up to 28 aphanumeric characters per linein 2 lines
Beeper: Off, On
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Input Fields
Firmware: XXX XX
Update: Off, On
New
Firmware: Y.YY.YY (if the proper card inserted)
Option: 002, 003, 004, 010

Seq: Sequence No. 1. | Cellr/IS95A, Cellr/TSB74, Cellr/T53, PCS US, PCS Korea PO or P1 AMPS

. | Cellr/IS95A, Cellr/TSB74, Cellr/T53, PCS US, PCS Korea PO or P1, Off | AMPS, Off
. | Cellr/IS95A, Cellr/TSB74, Cellr/T53, PCS US, PCS Korea PO or P1, Off | AMPS, Off
Sequence No.: 1,23

> >
(Test flow 1 Registration: 1 Registration: % =
steps) 2 MS Origination//Paging: 2 MS Origination// g E
3 Voice Echo//RF Test: Paging: o M
4 MS Releasel/BS Release: 3 MS Releasel/ po el
5 Paging//M S Origination: RF/AF Test: 25
6 RF Test//Voice Echo: 4 Paging//BS Release: ® 2
7 Softer Handoff: 5 RF/AF Test// v a
8 Hard Handoff: MS Origination:
9 BS Release//M S Release: 6 BS Release//

MS Release:

Refer to Table A-4 and Table A-5for Run/Skip combinations. Refer to Table A-6
and Table A-7 for

Run/Skip
combinations.
Amplitude:
Sensitivity: - 110.0to- 40.0dBm, or - 110.0to- 20.0dBm, in 0.1 dB steps -120.0to - 40.0 dBm
in 0.1 dB steps
Other Tests: - 110.0to- 40.0dBm, or - 110.0 to- 20.0 dBm, in 0.1 dB steps -120.0to - 40.0 dBm
in 0.1 dB steps
Service Option: N/A
Voice Echo: 1 for normal voice,
3 for EVRC 9600 bps voice,
32768 for 14.4 kbps voice
Other Tests: 2 for 9600 bps data |oopback,
9 for 14.4 kbps data |oopback
Audio Out:
Mode: N/A Auto, Manual
Level: N/A -60to 0 dBV
Detail of RF Test
RFCH: 1to 799, 1to 799, 1to 799, 1to 799,
991 to 1023, 991 to 1023, 801 to 1039, 991 to 1023,

— ———- 1041 to 1199, ----

(up to 3 but the first channel can not be skipped)
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Input Fields
(Test items) Max TX Power: Run, --- TX Power: Run, ---
Min TX Power: Run, --- Frequency Error:
Run, ---
Frequency Error: Run, --- FM Dev Limit:
Run, ---
Rho: Run, --- TX Distortion: Run, ---
Time Offset: Run, --- RX Distortion: Run, ---
Sensitivity/FER: Run, --- RX SINAD: Run, ---
DC Current(Idle): Run, ---, SAT Deviation:
---, --- (the second and third channels are skipped) Run, ---
DC Current(Tak): Run, --- SAT Freq Error:
Run, ---
ST Devidtion:
Run, ---, ---, --- (the
second and third
channels are skipped)
ST Frequency:
Run, ---, ---, --- (the
second and third
channels are skipped)
DC Current(Idle):
Run, ---, ---, --- (the
second and third
channels are skipped)
DC Current(Talk):
Run, ---
Cond: | Sector B Pwr: Off, On; -15to - 3dB in 1 dB steps N/A
Base Station N/A
NID: 0to 65535 N/A
Rgstr NID: 0to 65535 N/A
SID: 0to 32767 0to 32767
Rgstr SID: 0to 32767 N/A
Power Up Off, On N/A
Rgstr:
Max Slot Oto7 N/A
Cycle Index:
Access Probe N/A
Nom Pwr: -8to+7dB in 1dB steps
Init Pwr: -16to+15dB in 1 dB steps
Pwr Step: 0to7dBin1dB steps
Num Step: 0to15
Max Req Seq, 1to 15
Max Rsp Seq:
FER N/A
Max Frames: 25 to 10,000,000
Confidence: Off, 95%
DC Current Avg Time
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Appendix A

Input Fields
Ide 1.28,2.56, 5.12, 10.24 sec 0.02 sec (fixed)
Talk: 0.02 sec (fixed) 0.02 sec (fixed)
Freq Error Avg 1t0 100 N/A
No.:
Control N/A System A 313 to 333,
Channel: System B 334 to 354
Power level: N/A 0 (+36 dBm) to
7 (+8 dBm)
SAT: N/A 5970, 6000, 6030 Hz
(Test Limits) Max TX Power: - 99.9 to +99.9 dB TX Power:
-99.9t0 +99.9dB
Min TX Power: - 99.9 to +99.9 dB Frequency Error:
- 12.50 to +12.50 ppm
Frequency Error: - 10000 to +10000 Hz FM Dev Limit:
1.00 to 25.00 kHz
Rho: 0.800 to 1.000 TX Distortion:
0.0t0 100.0%
Time Offset: - 10.00 to +10.00 nsec RX Distortion:
0.0t0 100.0%
Sensitivity/FER: 0.0t0 5.0 RX SINAD:
0.0to40dB
DC Current(ldle): 0to 1000 mA SAT Deviation:
1.00 to 25.00 kHz
DC Current(Talk): 0 to 1000 mA SAT Freq Error:
- 600.0 to +600.0 Hz
ST Deviation:
1.00 to 25.00 kHz
ST Frequency:
9000.0 to 11000.0 Hz
DC Current(ldle):
0 to 1000 mA
DC Current(Tak):
0 to 1000 mA
185
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Input Fields and Allowable Ranges

Input Fields
Table A-2 Input Fields and Allowable Choices or Ranges
Radio System
Test Test Item, PCSUS PCSKorea PO PCSKoreaP1
Mode Parameter
AT: RFCH: 0to 1199 1t0 1300 1to 1300
Procedure: Default (previous setting), User
DC Power:
Mode: Off, On, Auto
Voltage: 3.0t012.0V in0.1V steps
MT: Procedure: Default (previous setting), User
RFCH: 0: 1850.00 MHz to 0: 1715.00 MHz to 1: 1750.05 MHz to
1199: 1909.95 MHz 1300: 1780.00 MHz 600: 1780.00 MHz,
601: 1715.00 MHz to
1300: 1750.00 MHz
Amplitude: -110.0to-40.0dBm, or - 110.0to - 20.0 dBm, in 0.1 dB
Pwr Cntl Bit: Open Loop, Alwy Up, Alwy Down
Service Option: 1: Normal voice,
2: 9600 bps data loopback,
3: EVRC 9600 bps voice,
9: 14.4 kbps data |oopback,
32768: 14.4 kbpsvoice
Handoff: Cellr/IS95A, Cellr/IS95A, Cellr/IS95A,
Cellr/TSB74, Cellr/TSB74, Cellr/TSB74,
PCS Korea PO, PCSUS, PCSUS,
PCSKoreaP1, PCS Korea P1 PCS Korea PO
AMPS
RFCH: For Cellr/IS95A and Cellr/TSB74 for example:
1: 825.03 MHz to 799: 848.97 MHz,
991: 824.04 to 1023: 825.00 MHz
FER
Max Frames. 25 to 10,000,000
Confidence: Off, 95%
DC Power:
Mode: Off, On
Voltage: 3.0t012.0Vin0.1V steps
Test Item Execution
TX Power: Off, On
Frequency Error: Off, On
Rho: Off, On
FER: Off, On
Time Offset: Off, On
DC Current: Off, On
Max TX Power/Min TX Power: when the Max & Min Power softkey is pressed
after making other measurements
TA: Procedure: Default (previous setting), User
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Input Fields

RFCH: 0: 1850.00 MHz to 0: 1715.00 MHz to 1: 1750.05 MHz to
1199: 1909.95 MHz 1300: 1780.00 MHz 600: 1780.00 MHz,
601: 1715.00 MHz to
1300: 1750.00 MHz
DC Power:
Mode: Off, On
Voltage: 3.0t012.0Vin0.1V steps
Test Item Execution
TX Power: Off, On
Frequency Error: Off, On
Rho: Off, On
Time Offset: Off, On
DC Current: Off, On
SG: RFCH: 0: 1930.00 MHz to 0: 1805.00 MHz to 1: 1840.05 MHz to
1199: 1989.95 MHz 1300: 1870.00 MHz 600: 1870.00 MHz,
601: 1805.05 MHz to
1300: 1840.00 MHz
Amplitude: -110.0to-40.0dBm, or - 110.0 to - 20.0dBm, in 0.1 dB steps
Modulation: Off, Normal, Pilot Only
DC Power:
Mode: Off, On
Voltage: 3.0t012.0Vin0.1V steps
Conf: | Procedure: Default (previous setting), User
Panel Key: Lock, Unlock
Reference: Internal, External
Auto Test Run: Continuous, Pause
Serial Port
Baud Rate: 9600, 19200
Data Length: 7,8
Stop Bits: 1,2
Parity: None, Odd, Even
Xcontrol: None, Xon/Xoff
Terminator: CR, LF, CR+LF
Date/Time: 1990102089 (YYYY), 01 to 12 (MM), 01 to 31 (DD)
00 to 23 (HH), 00 to 59 (MM)
Loss: Off, On
Céllular:
|S95A/TSB74/
AMPS: RFIn: 0.0t099.9dB in 0.1 dB steps
T53: RF Out: 0.0t099.5dB in 0.1 dB steps
PCS:
Korea RF In: 0.0t099.9dB in 0.1 dB steps
us: RF Out: 0.0t0 99.5dB in 0.1 dB steps
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Input Fields and Allowable Ranges
Input Fields

Printer: HP PCL, ESC/P
Print Header: Editable up to 28 alphanumeric characters per linein 2 lines
Beeper: Off, On
Firmware: XXX XX
Update: Off, On
New
Firmware: Y.YY.YY (if the proper card inserted)
Option: 002, 003, 004, 010
Seq: Sequence No. 1: | Cellr/IS95A, Cellr/TSB74, Cellr/T53, PCS US, PCS Korea PO or P1
Cellr/IS95A, Cellr/TSB74, Cellr/T53, PCS US, PCS Korea PO or P1, Off
Cellr/IS95A, Cellr/TSB74, Cellr/T53, PCS US, PCS Korea PO or P1, Off
Sequence No.: 1,23
(Test flow 1 Registration:
steps) 2 MS Origination//Paging:
3 Voice Echo//RF Test:
4 MS Release//BS Release:
5 Paging//M S Origination:
6 RF Test//V oice Echo:
7 Softer Handoff:
8 Hard Handoff:
9 BSRelease//MS Release:
Refer to Table A-4 and Table A-5 for Run/Skip combinations
Amplitude:
Sensitivity: -110.0to - 40.0 dBm, or - 110.0 to - 20.0 dBm, in 0.1 dB steps
Other Tests: -110.0to - 40.0 dBm, or - 110.0 to - 20.0 dBm, in 0.1 dB steps
Service Option:
Voice Echo: 1 for normal voice,
3 for EVRC 9600 bps voice,
32768 for 14.4 kbps voice
Other Tedts: 2 for 9600 bps data |oopback,
9 for 14.4 kbps data | oopback
Detail of RF Test
RFCH: 0101199, ---- 0 to 1300, ---- 0to 1300, ---
(up to 3 but thefirst channel can not be skipped)
(Test items) Max TX Power: Run, ---
Min TX Power: Run, ---
Freguency Error: Run, ---
Rho: Run, ---
Time Offset: Run, ---
Sensitivity/FER: Run, ---
DC Current(ldle): Run, ---,
---, --- (the second and third channels are skipped)
DC Current(Talk): Run, ---
Cond: | Sector B Pwr: Off, On, -15t0 - 3dB in 1 dB steps
Base Station
NID: 0 to 65535
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Input Fields

Rgstr NID: 0to 65535

SID: 0to 32767

Rgstr SID: 0to 32767

Power Up Off, On

Rgstr:

Max Slot Oto7

Cycle Index:
Access Probe

Nom Pwr: -8t0+7dBin 1 dB steps > >

Init Pwr: ~16t0+15dB in 1 dB Steps %g

Pwr Step: 0to7dBin1dB steps =z

Num Step: 0to15 P 2

Max Req Seq, 1015 =

Max Rsp Seq: a a2
FER

Max Frames: 25 to 10,000,000

Confidence: Off, 95%
DC Current Avg Time

Ide 1.28,2.56, 5.12, 10.24 sec

Tak: 0.02 sec (fixed)
(Test Limits) Max TX Power: - 99.9 to +99.9 dB

Min TX Power: - 99.9 to +99.9 dB
Frequency Error: - 10000 to +10000 Hz
Rho: 0.800 to 1.000
Time Offset: - 10.00 to +10.00 nsec
Sensitivity/FER: 0.0t0 5.0
DC Current(ldle): 0 to 1000 mA
DC Current(Talk): 0to 1000 mA
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Input Fields

Hard Handoff Between Radio Systems

Depending on the radio system currently tested, the radio systems allowed to make
hard handoff to are different. (Y: capable, N: incapable, -: soft handoff)

Table A-3 Hard Handoff Capability between Radio Systems

' Cellr/IS95A | Cellr/TSB74 | Cellr/T53 | PCSUS Pcspﬁ)orea PCSF'florea AMPS

From

Cellr/I S95A ] Y N Y Y Y Y
Cellr/TSB74 Y - N Y Y Y Y
Cellr/T53 N N ] N N N N
PCS US Y Y N ] Y Y Y
PCSKoreaPO| Y Y N Y - Y N
PCSKoreaPl| Y Y N Y Y - N
AMPS N N N N N N ]

190 Appendix A




Input Fields and Allowable Ranges
Test Run/Skip Combinations

Test Run/Skip Combinations

Two kinds of test flows can be configured for each radio system.

CDMA Test
Table A-4 shows the Run/Skip combinations for COMA mobiletestsif thefirst
call setup is made by MS QOrigination. > >
==
Table A-4 Run/Skip Combination for First Call Setup by MS Origination 5 e
O ~
® T
Test Flow Pyl
=}
=)
1 Registration: Run Run Run Run %E o
o
2 MS Origination: Run Run Run Run
3 Voice Echo: Run/--- | Run/--- Run/--- | Run/---
4 MS Release: Run Run Run Run
5 Paging: Run Run Run Run Run Run
6 RF Test: Run/--- | Run/--- Run/--- |Run/--- |Run/--- |Run/---
7 Softer Handoff: Run/--- | Run/--- Run/--- |Run/--- |Run/--- | Run/---
8 Hard Handoff: Run Run Run
9 BS Release: Run Run Run

Table A-5 shows the Run/Skip combinations for CDMA mobile testsif the first
call setup is made by Paging.

Table A-5 Run/Skip Combination for First Call Setup by Paging

Test Flow

1 Registration: Run Run Run Run

2 Paging: Run Run

3 RF Test: Run/--- | Run/---

4 BS Release: Run Run

5 MS Origination: Run Run Run Run Run Run

6 Voice Echo: Run/--- | Run/--- Run/--- |Run/--- |Run/--- |Run/---
7 Softer Handoff: Run/--- | Run/--- Run/--- |Run/--- |Run/--- |Run/---
8 Hard Handoff: Run Run Run

9 MS Release: Run Run Run
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Input Fields and Allowable Ranges
Test Run/Skip Combinations

AMPS Test

Table A-6 showsthe Run/Skip combinationsfor AMPS mobiletestsif thefirst call
setup is made by M S Origination.

Table A-6 Run/Skip Combination for First Call Setup by MS Origination

Test Flow
1 Registration: Run Run
2 MS Origination: Run Run
3 MS Release: Run Run
4 Paging: Run Run Run
5 RF/AF Test: Run/--- Run/--- | Run/---
6 BS Release: Run Run Run

Table A-7 shows the Run/Skip combinations for AMPS mobiletestsif thefirst call
setup is made by Paging.

Table A-7 Run/Skip Combination for First Call Setup by Paging

Test Flow
1 Registration: Run Run
2 Paging: Run
3 RF/AF Test: Run/---
4 BS Release: Run
5 MS Origination: Run Run Run
6 MS Release: Run Run Run
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Numerics
10 MHz IN/OUT connector 58
A

Abort softkey 74, 76
Aborted Screen 76
AC power receptacle 58
Access Probe field 138
Accessories 16
Amplitude field 87, 100, 118, 127,
133
AMPS 61, 157
AMPS Test Screen
Automatic Test 79
Manual Test 98
Signal Generator 117
TX Analyzer113
Antenna Coupler 17,21
Audio Frequency test 101, 116
Audio Out Adjust softkey 96, 104,
105
Audio Out field 100, 115, 133
audio signal 21
Auto Test Run field 121
Auto Test Sequence Screen 124
Auto Test Sequence softkey 120
Automatic Test Mode 14, 27, 67
AMPS Test Screen 79
CDMA Test Screen67
Measuring Screen 73
Stand-by Screen67, 79
Automatic Test softkey 65
AUX connector 57

B

Back Space softkey 130, 136, 144
Base Station field 137

Baud Rate field 121

Beeper field 122

BS Released 107

C

Cancel softkey 63, 129, 135, 143,
144,145, 149
Caps On/Off softkey 129, 135, 144
CDMA 154
CDMA Test Screen

Automatic Test 67

Manual Test 85

Signal Generator 117

TX Analyzer 109
Cellr/IS95A 61
Cellr/T5361
Cellr/TSB74 61
Cellular field122
Cleaning 20
Clear Status softkey 86, 91, 95, 96,
98, 103, 105, 107
Confidence field 88, 138
Configuration Mode 15, 120
Configuration Screen 120
Configuration softkey 66
Connection

Printer 23

UUT 22
Continue softkey 76
Continuous Trigger Mode 110, 113
CONTRAST knob 57
Control Channel field140
CURSOR CONTROL knob 56, 62

D

DatalLength field121

Date/Time field 122

DC Curr (Idle) Test Limits139, 141
DC Curr (Talk) Test Limits139, 141
DC Current (Idle) test71, 82, 128,
134

DC Current (Talk) test71, 82, 128,
134

DC Current Avg Timefield 138, 140

DC Current test 89, 101, 112, 116
DC Power field 70, 80, 88, 100, 111,
115, 119

dc power supply 21

DD field 122

Del End command 130, 136
Delete command 130, 136

Delete softkey 142

Dialed No. 93, 106

Display Annotation 59

Display Contrast, Adjusting 22
Done softkey 129, 135, 144

E

Editor field 122

Editor window 130, 136
Electrical Requirements 19
Environmental Requirements 19
Err Cnt display 89

ESN 93, 106

F

Fail softkey 74
FER field 138
FER test 89
File Management 142
Recalling a Test Setup File 146
Saving a Test Setup File 143
File Management softkey 120
Firmware field 122
Firmware Update 65, 148
Power-up Update Function 150
Firmware Update Screen 148
FM Dev Limit test 81, 134
FM Dev Limit Test Limits141
FM Deviation test 101, 116
Format SRAM Card softkey 142
frame error rate test 71, 89, 128
Freq Error Avg No. field 138
Freq Error Test Limits 139, 141
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Frequency Error test 71, 81, 89, 101,

112,116, 128, 134

Frm Cnt display 89
Front Panel Overview 56
Fuse 20

Fuseholder 58

G

General Information

Non-warranted Characteristics 164

Recommended Environment 164
General Operation Guide 56

H

Handoff field 88

Hard Handoff 96, 190

Hard Handoff softkey 92, 95
HH field 122

Idlefield 138

Init Pwr field 138

Initial Screen 65

Initial Softkey Menu 65

Input Fields 180

Installation 16
|S95A/TSB74/AMPS field 122

J
Japan field 122
K
Koreafield 122
L

LCD Display 56
Level field 133
LINE key 57

Line Power Fuse 20
Line Settings 19
Lossfield 122

Loss, Entering 22
M

Magjor Functions 14

Manual Test Mode 14, 38, 85
AMPS Test Screen 98
CDMA Test Screen 85
Measuring Screen 90, 102
Stand-by Screen 85, 98

Manual Test softkey 65, 76

Max & Min Power softkey 92, 95

Max and Min Power test 92

Max Framesfield 88, 138

Max Req Seq, Max Rsp Seq field138

Max Slot Cycle Index field 138
Max TX Power test 71, 89, 128
Max TX Power Test Limits139
Meas annunciator 72, 89
Measuring Screen

Automatic Test 73

Manual Test 90, 102
Memory Card 17
MEMORY CARD slot57
Memory softkeys 63
Memory1l softkey 63
Memory2 softkey 63
Message 129, 135

characters and symbols 130, 136
M essages softkey 124
Min TX Power test71, 89, 128
Min TX Power Test Limits139
MM field 122
Mode field 133
Modulation field 119
MS Info Screen 93, 106
MS Info softkey 86, 92, 95, 96, 99,
104, 105, 107
MS Origination 90, 102

N

New Firmware field 123
Next Screen softkey 68, 77, 79, 83
NID field 137
No softkey 84, 145, 148, 150
Nom Pwr field 138
Num Step field 138
Numeric Values
Recalling 64
Storing 63

(6]

Option 17, 60

Option field 123

Other Tests field 127, 133
Over/Ins softkey 129, 136, 144

P

Paging 94

Paging softkey 86, 98, 107
Panel Key field 121

Parity field 121

Pass softkey 74

Pass/Fail Result Screen 83
Pause-on-Failure Screen 75
PCSfield 122

PCS Korea PO 61
PCSKoreaPl 61
PCSUS61

Phone Number 93, 106
Position command 130, 136
Power Cable 17

Power Level Control 161
Power Level field 100, 140
Power Up Rgstr field 138
Power-up Update Function 150
Preparation for Each Test 21
PRESET Key 56

Prev Radio System softkey 86, 99,
108
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Previous Screen softkey 68, 77, 79,
83

Print All softkey 68, 77, 80, 83, 120,
142

Print Execution Screen 84

Print Header field 122

Print Screen softkey 68, 77, 80, 83,
86, 92, 95, 99, 104, 105, 108, 110,
114,118, 120, 142

Printer Connection 23

Printer field 122

Printer port 58

Procedure field 65, 70, 80, 87, 100,
111,115, 119, 121

Pwr Cntl Bit field 87

Pwr Step field 138

R

Radio System field87, 100, 111, 115,
118,137, 140

Radio Systems Supported 61

Rear Panel Overview 58

Recall softkey 142

Reference field 121

Registration 90, 102

Registration softkey 85, 98, 107
Release softkey 91, 94, 96, 103, 105
RF Cable 17, 21

RF Infield 122

RF IN/OUT connector 57

RF On annunciator 72, 82, 85, 101
RF Out field 122

RF Output On/Off softkey 118
RFCH field 70, 71, 80, 81, 87, 88,
100, 111, 115, 118,128, 134
Rgstr NID field 138

Rgstr SID field 138

Rho test 71, 89, 112, 128

Rho Test Limits 139

Run/Skip Combinations 126, 132,

191

RX Distortion test81, 101, 116, 134
RX Distortion Test Limits141

RX SINAD test81, 101, 116, 134
RX SINAD Test Limits 141

S

SAT Deviation test 81, 101,116, 134
SAT Deviation Test Limits 141
SAT field100, 140

SAT Freq Error test 81, 134
SAT Freq Error Test Limits 141
Save Now softkey 143, 145
Save softkey 142

Screen >> () softkey 68, 74, 76, 78,
80, 84

Screen Flow Chart 60

Sector B Pwr field 137
Sens/FER Test Limits139
Sensitivity field 127, 133
Sensitivity/FER test 71, 128
Sequence No. field127, 133
Serial Interface port 58

Serial Port field 121

Service Option field 88, 127
Service Use Only port 58

SID field 138, 140

Signal Generator Mode 14, 117
Signal Generator softkey 66
Single Trigger Mode 109, 113
Softer Handoff softkey 92, 95
Softer Handoff test 93
Softkeys56

Specifications163

SRAM Memory Card17

ST Deviation test81, 101, 116, 134
ST Deviation Test Limits 141
ST Frequency test82, 134

ST Frequency Test Limits141
Stand-by Screen

Automatic Test 67, 79
Manual Test 85, 98
Start softkey 68, 77, 79, 83
Stop Bitsfield 121
Store Val to Memory >> softkey 63
System Requirement 21

T

Talk field 138
Terminator field 121
Test Condition Screen 137, 140
Test Condition softkey 120
Test Flow

Automatic Test 69, 80

Test Sequence 125, 131
Test Items

Automatic Test 71, 81

Manual Test 89, 101

Test Sequence 128, 134

TX Analyzer 112, 116
Test Limits 139, 141
Testing a Mobile Phone 26
Time Offset test 71, 89, 112, 128
Time Offset Test Limits 139
Trigger Sing/Cont softkey 86, 91, 95,
96, 98, 103, 105, 107, 110, 114
Trigger softkey 86, 91, 95, 96, 99,
103, 105, 107, 110, 114
TX Analyzer Mode 14, 47, 51, 109
TX Analyzer softkey 65
TX Distortion test 81, 101, 116, 134
TX Distortion Test Limits141
TX Power test 81, 89,101, 112, 116,
134
TX Power Test Limits141

u

Universal DC/Audio Adapter 21
Update field 123
Update FW Now softkey 149
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USfield 122
UUT Connections 22

\Y

Variable Increment/Decrement soft-
key 63

Ventilation 20

Voice Echo field 127

Voice Echo test 73

w

Warm-up Time 20
waveform quality test 71, 89, 112,
128

X

x1/x10/x100/x1000 softkey 63
Xcontrol field 121

Y

Y es softkey 84, 145, 148, 150
YYYY field 122
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