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Manufacturer’s Declaration

This statement is provided to comply with the requirements of
the German Sound Emission Directive, from 18 January 1991.
This product has a sound pressure emission (at the operator
position) < 70 dB(A).

Sound Pressure Lp < 70 dB(A).

At Operator Position.

Normal Operation.

According to ISO 7779:1988/EN 27779:1991 (Type Test).

Herstellerbescheinigung

Diese Information steht im Zusammenhang mit den Anforderungen der
Maschinenldrminformationsverordnung vom 18 Januar 1991.

Schalldruckpegel Lp < 70 dB(A).

Am Arbeitsplatz.

Normaler Betrieb.

Nach ISO 7779:1988/EN 27779:1991 (Typpriifung).
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Safety GENERAL

Considerations This product and related documentation must be reviewed for familiarization with

safety markings and instructions before operation.

This product has been designed and tested in accordance with IEC Publication
1010, "Safety Requirements for Electronic Measuring Apparatus,” and has been
supplied in a safe condition. This instruction documentation contains information
and warnings which must be followed by the user to ensure safe operation and to
maintain the product in a safe condition.

SAFETY EARTH GROUND

A uninterruptible safety earth ground must be provided from the main power
source to the product input wiring terminals, power cord, or supplied power cord
set.

CHASSIS GROUND TERMINAL

To prevent a potential shock hazard, always connect the rear-panel chassis ground
terminal to earth ground when operating this instrument from a dc power source.

SAFETY SYMBOLS
Indicates instrument damage can occur if indicated operating limits are exceeded.

Indicates hazardous voltages.

T+ N\

Indicates earth (ground) terminal

WARNING
A WARNING note denotes a hazard. It calls attention to a procedure,
practice, or the like, which, if not correctly performed or adhered to, could
result in personal injury. Do not proceed beyond a WARNING sign until the
indicated conditions are fully understood and met.

CAUTION
A CAUTION note denotes a hazard. It calls attention to an operation procedure,
practice, 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. Do not proceed beyond
an CAUTION note until the indicated conditions are fully understood and met.
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Safety Considerations for this Instrument

WARNING This product is a Safety Class I instrument (provided with a protective
earthing ground incorporated in the power cord). The mains plug shall only
be inserted in a socket outlet provided with a protective earth contact. Any
interruption of the protective conductor inside or outside of the product is
likely to make the product dangerous. Intentional interruption is
prohibited..

Whenever it is likely that the protection has been impaired, the instrument
must be made inoperative and be secured against any unintended operation.

If this instrument is to be energized via an autotransformer (for voltage
reduction), make sure the common terminal is connected to the earth
terminal of the power source.

If this product is not used as specified, the protection provided by the
equipment could be impaired. This product must be used in a normal
condition (in which all means for protection are intact) only.

No operator serviceable parts in this product. Refer servicing to qualified
personnel. To prevent electrical shock, do not remove covers.

Servicing instructions are for use by qualified personnel only. To avoid
electrical shock, do not perform any servicing unless you are qualified to do
so.

The opening of covers or removal of parts is likely to expose dangerous
voltages. Disconnect the product from all voltage sources while it is being
opened.

Adjustments described in the manual are performed with power supplied to
the instrument while protective covers are removed. Energy available at
many points may, if contacted, result in personal injury.

The power cord is connected to internal capacitors that my remain live for
5 seconds after disconnecting the plug from its power supply.

For Continued protection against fire hazard, replace the line fuse(s) only
with 250 V fuse(s) or the same current rating and type (for example, normal
blow or time delay). Do not use repaired fuses or short circuited fuseholders.

www.valuetronics.com



CAUTION: 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.

This product is designed for use in Installation Category II and Pollution Degree
2 per IEC 1010 and IEC 664 respectively.

This product has autoranging line voltage input, be sure the supply voltage is
within the specified range.

Ventilation Requirements: When installing the product in a 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 used.

Product Markings CE - the CE mark is a registered trademark of the European Community. A CE
mark accompanied by a year indicated the year the design was proven.

CSA - the CSA mark is a registered trademark of the Canadian Standards
Association.
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Agilent Technologies Warranty Statement for Commercial Products

Agilent
Technologies
8924E CDMA
Mobile Station
Test Set

Duration of 1.
Warranty: 1 year

Agilent Technologies warrants Agilent Technologies Agilent Technologies hardware,
accessories and supplies against defects in materials and workmanship for the period
specified above. If Agilent Technologies receives notice of such defects during the
warranty period, Agilent Technologies will, at its option, either repair or replace
products which prove to be defective. Replacement products may be either new or like-
new.

Agilent Technologies warrants that Agilent Technologies software will not fail to ex-
ecute its programming instructions, for the period specified above, due to defects in ma-
terial and workmanship when properly installed and used. If Agilent Technologies
receives notice of such defects during the warranty period, Agilent Technologies will
replace software media which does not execute its programming instructions due to
such defects.

Agilent Technologies does not warrant that the operation of Agilent Technologies
products will be uninterrupted or error free. If Agilent Technologies is unable, within
areasonable time, to repair or replace any product to a condition as warranted, customer
will be entitled to a refund of the purchase price upon prompt return of the product.

Agilent Technologies products may contain remanufactured parts equivalent to new in
performance or may have been subject to incidental use.

The warranty period begins on the date of delivery or on the date of installation if
installed by Agilent Technologies. If customer schedules or delays Agilent
Technologies installation more than 30 days after delivery, warranty begins on the 31st
day from delivery.

Warranty does not apply to defects resulting from (a) improper or inadequate mainte-
nance or calibration, (b) software, interfacing, parts or supplies not supplied by Agilent
Technologies , (c) unauthorized modification or misuse, (d) operation outside of the
published environmental specifications for the product, or (e) improper site preparation
or maintenance.
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7 TO THE EXTENT ALLOWED BY LOCAL LAW, THE ABOVE WARRANTIES
ARE EXCLUSIVE AND NO OTHER WARRANTY OR CONDITION, WHETHER
WRITTEN OR ORAL IS EXPRESSED OR IMPLIED AND AGILENT
TECHNOLOGIES SPECIFICALLY DISCLAIMS ANY IMPLIED WARRANTIES
OR CONDITIONS OR MERCHANTABILITY, SATISFACTORY QUALITY, AND
FITNESS FOR A PARTICULAR PURPOSE.

8 Agilent Technologies will be liable for damage to tangible property per incident up to
the greater of $300,000 or the actual amount paid for the product that is the subject of
the claim, and for damages for bodily injury or death, to the extent that all such damages
are determined by a court of competent jurisdiction to have been directly caused by a
defective Agilent Technologies product.

9 TO THE EXTENT ALLOWED BY LOCAL LAW, THE REMEDIES IN THIS
WARRANTY STATEMENT ARE CUSTOMER’S SOLE AND EXCLUSIVE
REMEDIES. EXCEPT AS INDICATED ABOVE, IN NO EVENT WILL AGILENT
TECHNOLOGIES OR ITS SUPPLIERS BE LIABLE FOR LOSS OF DATA OR
FOR DIRECT, SPECIAL, INCIDENTAL, CONSEQUENTIAL (INCLUDING LOST
PROFIT OR DATA), OR OTHER DAMAGE, WHETHER BASED IN CONTRACT,
TORT, OR OTHERWISE.

FOR CONSUMER TRANSACTIONS IN AUSTRALIA AND NEW ZEALAND:
THE WARRANTY TERMS CONTAINED IN THIS STATEMENT, EXCEPT TO
THE EXTENT LAWFULLY PERMITTED, DO NOT EXCLUDE RESTRICT OR
MODIFY AND ARE IN ADDITION TO THE MANDATORY STATUTORY
RIGHTS APPLICABLE TO THE SALE OF THIS PRODUCT TO YOU.
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Chapter 1, Calibrate the Test Set
Calibration Procedures

Calibration Procedures

This chapter provides step-by-step procedures for performing the Test Set’s
calibration routines.

To determine when each of the following calibration procedures should be
performed, refer to the Agilent 8924E Users Guide, "Recommended Calibration
Procedures."

If you are unfamiliar with the use of the cursor control knob, see ""Familiarize
yourself with the CURSOR CONTROL knob.'" on page 19.

List of Procedures

[0 CDMA Channel Level calibration - 8 minutes

[0 Channel Power Measurement calibration - 2 minutes or more
[0 RF Generator Level calibration - 15 seconds

U Average Power Measurement zeroing - 2 seconds

[ RF Path Loss correction

18
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Chapter 1, Calibrate the Test Set
Calibration Procedures

Familiarize yourself with the CURSOR CONTROL knob.

1. Position
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2. Select or set

O pr=m
] = ] S ST

"

Throughout this tutorial, the terms "position," “select,” and “set” are used to
describe the interaction of the cursor (which appears as a small, lighted
rectangular box) and the fields on the screen.

Position
To position the cursor at a field, rotate the knob to move the cursor.
Select

To select a field, position the cursor in front of a field or menu item, and then press the
cursor-control knob.

When a field is selected, a selection may be underlined, a list of choices may be dis-
played, or the field may be highlighted to indicate that it is ready for a data entry. In
some cases, a message appears at the top of the display to indicate suggested actions.

Set

To set a field, first select it, then choose a setting by either selecting from a list of
choices, underlining (such as On/Off). or making a data entry.

If you are unfamiliar with operation of the Test Set, select several fields to see the
what happens (rotate the cursor-control knob to move the cursor to any field and
press the knob), then press PRESET to reset the instrument.

19
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Chapter 1, Calibrate the Test Set
Preset the Test Set.

Preset the Test Set.

1. If the Test Set is not powered on:

a. turn on power to the PCS Interface (if one is
connected), then...

b. turn on power to the Test Set. Wait for the Test
Set to complete its power-up routine

2. Press the PRESET key (to begin this procedure
in a known state).

CALL CONTROL screen.

ooo

l—CDMA CALL CONTROL
|;[> M Transmitting

III II |

Pressing the PRESET key will configure the Test Set using factory default settings, and display the CDMA

If you have the Test Set configured to operate with a PCS Interface, and you do not turn PCS Interface power
on before the Test Set, the message “PCS Interface not found. Check power, cabling or CONFIG.” will be
displayed. To correct this condition, follow the correct sequence of powering up these two units.

20
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Chapter 1, Calibrate the Test Set

CDMA Channel Level Calibration Procedure

CDMA Channel Level Calibration Procedure

Approximate time: 8 minutes

1. Load the PCB_CAL procedure.

1. Press the TESTS key.

2. Select ROM from the list of choices for the
Select Procedure Location field.

3. Select PCB_CAL from the list of choices for
the Select Procedure Filename field.

TESTS (Main Menu)

m
]
Select Procedure Location:
ST I
Select Procedure Filename:
PCB_CAL
]
]
! I
I

2. Run the PCB_CAL Procedure.

1. Select the Run Test field.

2. Disconnect the mobile station from the Test
Set’s (or PCS Interface’s) RF IN/OUT port.
(The Test Set beeps several times and displays
the message to disconnect all front-panel
cables. You only need to disconnect the RF
input from the mobile.)

3. When the PCB_CAL procedure has completed,
cycle power to the Test Set.

. TESTS (Main Menu)
RUN TEST

Select Procedure Location:
ROM
Select Procedure Filename:

[PCB_CAL

At one point in the procedure, the Test Set will beep and the message "Direct latch write occurred. Cycle power
when done servicing" will appear. This is normal. Cycle power when the procedure has completed.

www.valuetronics.com
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Chapter 1, Calibrate the Test Set
CDMA Channel Level Calibration Procedure

Procedure Overview

The Test Set optimizes the level accuracy of CDMA code channels and the
AWGN (Additive White Gaussian Noise) generator by measuring the analog I/Q
signals using an internal DSP-based voltmeter. Level correction factors are
generated by a ROM-based program named PCB_CAL and are applied to gain
control DACs, which control the fine level adjustment in the amplitude scaling
path.

Calibrated channel power provides accurate values for Eb/Nt, the ratio between
Traffic channel power and AWGN. It is critical that these levels remain accurate.
A level accuracy error of 0.8 dB could alter FER from 0.5% to 5%.

To DSP
AWGN Diagnostic Mux Voltmeter
Analog I »(g ? A
>{ A z I Output >
Analog Q »g)
2 Q Output>

Level Correction

Factors p  Gain Control
DAC

22
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Chapter 1, Calibrate the Test Set
Channel Power Measurement Calibration

Channel Power Measurement Calibration

Approximate time: 2 minutes

1. Connect the Test Set’s generator to the Test Set’s analyzer.
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Chapter 1, Calibrate the Test Set
Channel Power Measurement Calibration

2. (Optional) Enter an alternate channel standard.

1. Press and release the SHIFT key and then press

CONFIGURE

the TESTS key to display the CONFIGURE
screen. [ ] I | —
. I E— |
2. Select the Alt Chn Std field, and select a channel - r—
standard from the list of choices. [
I IS
3. Press the PREV key to return to the CDMA -
CALL CONTROL screen. I E—
|
pr— I
| .

Adding an alternate channel standard will increase the time required for the Test Set to perform Channel
Power Calibration, but should be performed if you will have an immediate need to test more than one type of
mobile station using more than one type of RF channel standard.

3. Select the Channel Power measurement.

1. If Chan Power is not displayed in the field as
. e C DMA CALL CONTROL
shown, set this field to Chan Power.
M Transmitting
o ) g5
O
D
O
m]
I
I
; [
_ _
]

24

S:\agilent\8924e\App_Guide\Book\Chapters\amcal.fb

www.valuetronics.com



Chapter 1, Calibrate the Test Set
Channel Power Measurement Calibration

4. Calibrate the Channel Power measurement.

1.Select Calibrate to start the calibration.

.CDMA CALL CONTROL O
o
M Transmitting E
& =
[m] i = 0
O S T
O Q o
D 42
> O
_ ('D -~
| I I
[ &
I -
I e &
— ot
Power Meas _
— izt — JI
W

Calibration may take a minute or longer, depending on the RF Channel Std and Alt Chn Std field settings.
Average Power measurements are zeroed as part of the Channel Power calibration process.

Procedure Overview

Calibrating Channel Power measurements ensures that the Test Set achieves
accurate low-level CDMA power measurements.

Channel Power measurements:

» indicate power in a 1.23 MHz bandwidth

» are performed at one of the Test Set’s IF frequencies by a DSP (Digital Signal
Processor)

» use the Test Set’s average power detector to calibrate the relative levels measured at IF.

Average Power measurements are zeroed as part of the Channel Power calibration
process.

25
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Chapter 1, Calibrate the Test Set
RF Generator Level Calibration (PCS Interface)

RF Generator Level Calibration (PCS Interface)

This procedure is performed only on Test Sets configured with an Agilent 83236B
PCS Interface.

Approximate time: 15 seconds

1. Start calibration procedure.

1. Press and release the SHIFT key and then press
the TESTS key to display the CONFIGURE CONFIGURE
seree. | — —

2. Select the Calibrate to start the calibration. el —
| s —
|

I | pr—
|
| ] I d) RF Gen Lvl
— =EET|
I

The message "Calibrating RF Generator Levels" will be displayed until the calibration process has

completed.

Procedure Overview

During this procedure, the PCS Interface’s internal compensation factors are used
to compute attenuator path values for the PCS Interface generator and the required
signal level from the Test Set’s DUPLEX OUT port.

NOTE: This procedure will cause a currently connected call to drop. (The RF IN/OUT path is
momentarily de-coupled from the front panel connector during this calibration.)

26
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Chapter 1, Calibrate the Test Set
Average Power Measurement Zeroing

Average Power Measurement Zeroing

Approximate length of time: 2 seconds

1. Remove power from the RF IN/OUT connector.

(£ CDMA CALL CONTROLEED) [FUNCTIONS INSTRUMENT STATE [}
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III E n T
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Chapter 1, Calibrate the Test Set
Average Power Measurement Zeroing

2. Check the Test Set’s output power.

Manual Operation:

1. Press the GEN CTRL key to display the
CDMA GENERATOR CONTROL screen.

2. If the RF Power field is displaying a value less
than or equal to =75 dBm/BW, the Test Set’s
output power is low enough for zeroing average
power measurements. Continue with the next
step.

If the RF Power field is displaying a value greater
than =75 dBm/BW:

Press the PRESET key. Or if you have other
settings you do not want changed, turn off
output power as follows:

Use the ON/OFF key along with the knob to
turn off Sector A Power and AWGN.

Sector Pwr
-75.0
dBm/BW

N

CDMAX \TOR CONTROL &

AWGN

RF Power
- 75.00
dBm/BW

Eb/Nt

Lowering power from the CDMA generators will prevent output power from internally cross-coupling to the

RF IN/OUT path during Average Power measurement zeroing.

Presetting the Test Set will turn off AWGN and will set Sector A Power to a level that is low enough to prevent

cross-coupling between generator and input signal paths.

28
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Chapter 1, Calibrate the Test Set
Average Power Measurement Zeroing

3. Select the Average Power measurement.

1' Press the CDMA SCRNS - TX TEST key tO CDMA CELLULAR MOBILE TRANSMITTER TEST (@)
display the CDMA CELLULAR MOBILE — f— — f— o
TRANSMITTER TEST screen. S—;':

— = 59
2. If Avg Power is not displayed in the field as ﬁ )
shown, select Avg Power. a 52
— P
| @
— — E
] I o
o L

29
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Chapter 1, Calibrate the Test Set
Average Power Measurement Zeroing

4. Zero the Average Power measurement.

1. Select Zero to zero the Average Power
CDMA CELLULAR MOBILE TRANSMITTER TEST

measurement.
] | | |
] || |
- |

]
] |
Power Meas
e

During this process, the message "Zeroing Average Power" will be displayed (for about 2 seconds).

If RF power was not lowered as shown in step 2, the Test Set will display "Zero degraded. Reduce generator
level for best results."

Procedure Overview
This procedure establishes a 0 dBm reference for Average Power measurements.

Average Power measurement mode is used on higher-level signals. Lower-level
power measurements are performed by the Test Set’s Channel Power
measurement.

NOTE: A misleading Average Power measurement may appear when low (or no) signal power is
applied to the RF Input! When the RF generator’s output port selection is RF_| N/ OUT,
some of the signal energy from the Test Set’s generator is detected by the Test Set’s
broadband average power meter. This condition does not affect typical CDMA
measurements for two reasons: 1) During Average Power measurements, CDMA generator
levels are too low to introduce significant energy to the power detector. 2) When the
generator level is high enough to introduce significant energy to the power detector, the
mobile station’s signal power should be within the range of Channel Power measurements.
Channel power measurements are frequency-selective, and do not detect significant energy
from the Test Set’s generator, which is tuned 45 MHz away from the analyzer.

30
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Chapter 1, Calibrate the Test Set
Correcting for RF Path Loss

Correcting for RF Path Loss

1. Enter the (cable) path loss from the Test Set to the mobile station.

If you do not know the path loss, see "Determining RF Path Loss" on page 33

@)
>
Q
o
=
®
[y

1. Press and release the SHIFT key and then press

CONFIGURE

0
o
=
g
©
=
=
Q
_|
>
®
o
2]
“a
n
®
@

the TESTS key to display the CONFIGURE
screen. I . . |
_ RF In/Out
2.Select the RF In/Out field and enter a value for - r—
RF path loss. I
| [ Je—
Example: If the cable loss is 2 dB, enter -2 in the -
RF In/Out field. . [ ] I
[ |
| [ | rem—

When the RF Level Offset is turned on in the next step, the displayed Average or Channel Power measurement
will be increased by 2 dB and the displayed Sector A, AWGN, and RF Power outputs will be decreased by
2 dB. No actual level changes occur as a result of turning on RF Level Offset.

2. Turn on the RF Level Offset.

1. Set the RF Level Offset field to On

CONFIGURE =
RF Level
n/Off

i BR B2
i = @
: B EE
‘ o
s s
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Chapter 1, Calibrate the Test Set
Correcting for RF Path Loss

Procedure Overview

Using the RF Level Offset feature of the Test Set corrects for RF path power
losses that occur in cabling and connectors between the Test Set and a mobile
station.

It is highly recommended that RF path loss is corrected for. Besides returning
power measurements that do not have to be adjusted to account for RF path loss,
the Test Set uses the values you enter in this procedure to adjust the analyzer path
attenuation to an optimum value for demodulation and measurement functions.

NOTE: The settings you made in this procedure must be re-entered after a power-cycle or
instrument preset.

32
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Chapter 1, Calibrate the Test Set
Determining RF Path Loss

Determining RF Path Loss

The following procedure describes how to use the Test Set to determine path loss.

Procedure Prerequisites

Q
>
Q
o
—
D
=
[EEY

Provide hardware for making a reference measurement.

You must provide a reference cable and the cable adapters necessary to connect
the reference cable along with the hardware used to connect the Test Set to the
mobile station. Choose a reference cable that has as low of signal loss as possible.
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Chapter 1, Calibrate the Test Set
Determining RF Path Loss

1. Connect a reference cable(s).

POWER

REIN/OUT

(1 CDMA CALL CONTROLEEDY

FUNCTIONS INSTRUMENT STATE [}
MSG mnm locoNﬂG coNﬂc- ADRS SA 3 num

(ZT1 ANALOG SCRNSEED)
ENCODER ~ DECODER

2|
3

SCOPE

(CT1CDMA SCRNSEED) DATA FUNCTIONS s DATA D
CELL RANGE m SET me A o
SPECTRUM  MSRPT LO Livi m Livi
1 m cursor wusiTo

I
Z

MIC/ACC

DUPLEX QT ANTENNA IN

CONTROL ©SELECT -
Lo [ [ B

vis o o m‘
<M - - - - -

VOLUME SQUELCH AUDIO OUT AUDIO IN
1

A ¥

<

Low-loss reference cable

OR...

With

Agilent 83236 PCS INTERFACE

CDMA CALL ‘UNCTI( INSTRUMENT
= m -T g Fﬁﬁﬁ -

MIC/ VOLU SQUEL AUDIO

@ © B Edy

Low-loss reference cable
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Chapter 1, Calibrate the Test Set
Determining RF Path Loss

2. Configure the Test Set for RF loopback.

1. Press and release the SHIFT key and then press coNTRURE
the TESTS key to display the CONFIGURE Test Set | S . o
- )
screen. without I — =
- I )
2. Set the Output Port field to Dupl (without PCS PCS [ 59
Interface) or only (with PCS Interface). Interface | m— r— — ﬁ &
— || BEE
Skip step 3 (below) if a PCS Interface is S d> - ~
) d. [ ] Input Port 24
configure — | ||
] @
3. Set the Input Port field to RF In.
CONFIGURE
Test Set
with —
| I;’CfS B s —
nterrace | s
| | pr—
— — d> i w—
|
| | —
35
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Chapter 1, Calibrate the Test Set
Determining RF Path Loss

3. Set a 0 dBM reference for the path loss measurement.

1. Press the CDMA SCRNS - TX TEST key to
display the CDMA CELLULAR MOBILE

CDMA CELLULAR MOBILE TRANSMITTER TEST

TRANSMITTER TEST screen.
| [ | | 1

2. Select the Sector PO\yer field and set the value — —

to —11.0 dBm/BW with the DATA keys. 0.00

Reference

3. Select the units-of-measure field and press the ‘ Poer

knob. - I
4. Press and release the SHIFT key, then press the

5. Press the knob to set start measurements using
the 0 dBm reference.
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Chapter 1, Calibrate the Test Set
Determining RF Path Loss

4. Connect the cable and hardware being measured for path loss.

RF INOUT

Q

DUPLEX OU

ANTENNA IN

(I CDMA CALL CONTROLEED)

MSG P

FUNCTIONS

INSTRUMENT STATE [}
RINTER  JOCONFIG CONFIG | | ADRS  SAVE  HOLD

(TT1CDMA SCRNSCD)

REF

Lo L

DATA FUNCTIONS

HILIMIT

CURSOR
CONTROL,

VOLUME

PUSHTO
SELECT

=

SQUELCH

DATA a

(7108 ][e ] B
[a][s] (6] B

Cable being measured

OR...

With

Agilent 83236 PCS INTERFACE

<

Low-loss reference cable

=

il il | @
B s @
WA curso pUSH
R
| E -
] e | e
MIC/ VOLU SQUEL AUDIO HI AUDIO L
© © ?
N amd

)MA CALL FUNCTIC INSTRUMENT

.

- - - [i"ﬁ e ﬂﬂ-
=1
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Chapter 1, Calibrate the Test Set
Determining RF Path Loss

5. Determine the path loss.

Observe the average power measurement reading.
This is the measured RF path loss that should be
entered in the Test Set’s Configure screen.

See "Correcting for RF Path Loss' on page 31.

CDMA CELLULAR MOBILE TRANSMITTER TEST
| |

| ||
-3.00
Ref
/ Sector A
Power
|
de/BW| [
|
| I
| e

6. Re-configure the Test Set.

Manual Operation:

1. Press the PRESET key

CDMA CALL CONTROLEED) FUNCTIONS INSTRUMENT STATE [ \/
MSG mmx locoNﬂG coNﬂG mxs su nom
USERD) (=] CDMA SCRNSEED) DATA FUNCTIONS DATA
e ceLL RANGE msn MErER
5 SPECTRUM  MSRPT LO L m Livi
m [4][5) (¢ A
(LRI curso wusiTo
(CTIANALOG SCRNSEE)  CONTROL SELECT
= 10z - =
RELEASE - -
SPECANL  SCOPE
W o | - i
MIC/ACC VOLUME SQUELCH AUDIO OUT AUDlU N
@ @ @ m

_
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Chapter 1, Calibrate the Test Set
Determining RF Path Loss

Procedure Overview

The path loss between the Test Set and the Mobile station is measured by first
establishing a reference path loss, then including the hardware (cabling, adapters,
and that will connect the Test Set to a mobile station during testing.

The path loss value obtained in this procedure is used in " Correcting for RF Path
Loss' on page 31.
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Chapter 1, Calibrate the Test Set
Determining RF Path Loss
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Set Up a Call
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Chapter 2, Set Up a Call
Setting Up a CDMA Call

Setting Up a CDMA Call

When you test a CDMA or dual-mode (CDMA and analog) mobile station you
should first attempt to set up a CDMA call. Once a CDMA call is connected,
mobile station transmitter power measurements are displayed and many other
CDMA measurements are available when by selecting the Test Set’s CDMA
screens.

If the mobile station has dual-mode capability, the CDMA call can be handed off
to analog operation at the press of a knob. With the mobile station operating in
analog mode, fundamental audio and RF transceiver measurements are provided
on one screen.

NOTE: If the mobile station being tested is not able to make a call, analog transceiver
measurements can be made using the Test Set’s general-purpose measurement capability.
Refer to the ANALOG MEAS, SPECTRUM ANALYZER (Opt 012 only), and
OSCILLOSCORPE screen descriptions in the Agilent 8924E User’s Guide

Requirements:

Before you start this procedure, make sure you have the following items or
information, or meet the following conditions.

U Isolation or shielding apparatus for the mobile station if significant signal interference is
present.

U Hardware (cables, adapters, and so forth) to make the RF connection from the Test Set’s
front-panel type N connector to the mobile station (cabling should be as low-loss as
possible).

0 Knowledge of the CDMA RF channel that mobile station is programmed to find service
on.

U Knowledge of the CDMA protocol and RF channel standard used by mobile station.

U A power supply with dc-power cabling to the mobile station or a battery that has
sufficient charge to power the mobile station for the duration of testing.

U (Optional) If you want to make analog audio measurements, a way to make audio
connections (microphone and ear) from the mobile station to the Test Set’s audio BNC
front-panel connectors.

NOTE: Mobile stations operating in the PCS frequency band (1900 MHz) can be tested only on
Agilent 8924E Test Set’s that are configured with the Agilent 83236 PCS Interface. This
interface attaches to the bottom of the Agilent 8924E inside of a “shell” called the Bench
Top Kit.

42

S:\agilent\8924e\App_Guide\Book\Chapters\amcall.fb

www.valuetronics.com



Chapter 2, Set Up a Call
Setting up a Call

Setting up a Call

1. Preset the Test Set.
1. If the Test Set is not powered on: ,—CDMA CALL CONTROL
M Transmitting -
a. Turn on power to the PCS Interface (if one is s —
present), then... 5
a
b. Turn on power to the Test Set. Wait for the Test | I
Set to complete its power-up routine IS | s — I
] I
L — I I
2. Press the PRESET key (to begin this procedure [r— -
in a known state). r— B —

Pressing the PRESET key will configure the Test Set using factory default settings, and display the CDMA
CALL CONTROL screen.

If you have the Test Set configured to operate with a PCS Interface, and you do not turn PCS Interface power
on before the Test Set, the message “PCS Interface not found. Check power, cabling or CONFIG.” will be
displayed. To correct this condition, follow the correct sequence of powering up these two units.
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Chapter 2, Set Up a Call
Setting up a Call

2. Enter the CDMA Protocol and RF Channel Standard.

1. Press the CDMA SCRNS - CALL CTRL key to
display the CDMA CALL CONTROL screen.

- CDMA CALL CONTROL

M Transmitting -
[m]
2. Select the Protocol field. o -
a
a
3. Select a protocol from the list of choices. 7
IS | s I
4. Select the RF Chan Std field. — I
| [
m Protocol
5. Select one of the standards from the list of E:> I— - —_—
choices. n — Z

The list of RF Chan Std choices includes only those supported by the hardware configuration. Some RF
channel standards require the Agilent 83236B with Option 007 (Wideband). Refer to the RF Chan Std field
description in the Agilent 8924C User’s Guide.
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Chapter 2, Set Up a Call
Setting up a Call

3. Enter the Mobile Station’s CDMA RF Channel number.

1. Select the RF Channel field.

CDMA CALL CONTROL

- [
2. Enter the CDMA RF channel number that your i
mobile station is assigned to. Tip: Use the D [
DATA keys. B
.RF Channel
3. Press the ENTER key or the knob to enter the [r— [ . [
value. — I —
]
Protocol Sector A
M . Power ]
| | m

The mobile station’s primary CDMA channel depends on its preferred serving system (System A or System
B) and Protocol. Listed below are the primary CDMA channel numbers specified in EIA/TIA IS-95.
System A Primary CDMA Channel: 283.

System B Primary CDMA Channel: 384.
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Chapter 2, Set Up a Call
Setting up a Call

4. Enter the Mobile Station’s preferred system (SID).

1. Press then release the blue SHIFT key, then
press the CDMA SCRNS - CALL CTRL key to

select the CDMA CELL SITE
CONFIGURATION screen. d> e

2. Select the System ID field.

CDMA CELL SITE CONFIGURATION

1l

3. Enter the mobile station’s preferred system
identification.

4. Press the PREV key to return to the CDMA
CALL CONTROL screen.

System ID is programmed into the mobile station by the service providers. When power is turned on, the
mobile station searches for CDMA signals. When the CDMA signal is demodulated, the mobile station
finds out whether or not the Test Set’s system matches the system it is programmed to prefer service on.

Depending on how the mobile station is programmed, entering an incorrect number in this field could
cause the mobile station to delay any call-processing until it has exhausted a search of other RF channels,
or it may not allow any calls at all.
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Chapter 2, Set Up a Call
Setting up a Call

5. Make the RF connection between the Test Set and the mobile station.

(1 CDMA CALL CONTROLEED)

Make sure all connections to the mobile station,
including dc power, are made. E = ==
oA scRNER)
Some mobile station’s do not have an RF - -
connection. In these cases, the manufacturer will i -w
usually make a fixture, such as a car adapter, that TR
will provide an RF cable connection. The mobile (oo pocoomn |
station snaps into the fixture and an RF connection & =]
is made through an electromagnetic coupler near FANE
the mobile station’s antenna. LW
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With
Agilent 83236 PCS INTERFACE
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Chapter 2, Set Up a Call
Setting up a Call

6. Turn on power to the mobile station.

Wait until the mobile station has found digital
(CDMA) service (this should take no longer D (igital)
than about 30 seconds).

If the mobile station does not find digital
service, refer to the "Problem Solving
Checklist' on page 52.

Most mobile stations have a NO SERVICE annunciator that will go out when the mobile station has found
service. Other mobile stations use an LED that indicates when service has been found.

If a strong signal from an analog base station is present, or the mobile station is programmed to prefer analog
service, the mobile station may not find digital service. If this condition exists, re-program the phone, or isolate

it from the competing analog signal using an RF isolation chamber:

Caution: Do not exceed 6 W continuous power into the Test Set’s RF IN/OUT connector with any transmitter.
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Chapter 2, Set Up a Call
Setting up a Call

7. Dial 1234 on the mobile station’s handset, then press SEND.

You can use practically any sequence of numbers to perform
this step. 1,2,3 was chosen simply for convenience.

The Test Set’s Access Probe annunciator will light, indicating
that the mobile station sent an access probe sequence, then
the Connected annunciator will light.

After a mobile station has successfully originated a call, you

will see the mobile station’s identification displayed in the MS — DA CALL CONTROL
Database field. e [
[ Registering
. . [IPage Sent r—
Another way to retrieve MS Database data from the mobile :észnfmsze
station is by selecting the Register field before a call is
Connected HF Channel

Heglster

— _
MS Database
e
F(01000|
RF Chan Std _
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‘CDMA CALL j ﬁur\cﬂuﬁ FINSTRUMI:NT
I

Note: When the MS Database field displays
the current mobile station’s identification, a
call can be originated from the Test Set by

pressing the CALL key. i = B (0]~ 1 5
i =1 )

LU SQUEL AURIO AUDIO

es0 @ © © @O,
A TN
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Chapter 2, Set Up a Call
Setting up a Call

8. Speak into the mobile station’s microphone.

Your voice will be echoed back with a 2 second
delay.

This test is referred to as “Voice Echo” and is performed with the mobile station connected on a Service
Option 1 or Service Option 32768 call.

Voice Echo is a subjective test of the mobile station’s ability to encode your voice, modulate the carrier with the
information data representing your voice, and demodulate/decode the same voice information, then outputting
an audio reproduction of you voice on the earpiece of the mobile station.
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Chapter 2, Set Up a Call
Procedure Overview

Procedure Overview

Many mobile station tests performed by the Test Set require that a call be
connected. To set up a call, the Test Set must be configured to include:

[0 The mobile station’s CDMA RF Channel

[0 The mobile station’s Protocol

[0 The mobile station’s RF Channel Standard

U The mobile station’s system identification (unless mobile station roams).

The steps beginning on page 42 describe how to make a mobile station originated
call (by dialing numbers on the mobile station). The mobile station registers as the
call is being connected, but there are other circumstances that can cause mobile
station registration. They are:

e Power-up registration (usually initiated when mobile station is turned on)
and

* Zone-based registration (initiated by selecting the field labeled Regi st er)

Regardless of which event causes the mobile station to register, the field labeled
M5 Dat abase displays the mobile station’s identification. As soon as you see this
field updated, you have the option of making a base station originated call by
pressing the CALL key on the Test Set’s front panel.
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Chapter 2, Set Up a Call
Problem Solving Checklist

Problem Solving Checklist

If the mobile station does not find service, does not register, or does not connect
when a number is dialed on it, check the following items:

O Is the RF cable connected?

[0 Is the RF Channel number correct? (Set the RF Channel on the CDMA Call Control
screen.)

0 Is Sector A Power adequate? If interference from other cellular band signals is present,
Sector A Power may need to be set to a level greater than the instrument’s preset value
of =75 dBm/BW. (Set Sector A Power on the CDMA Call Control screen.) Example: If
the mobile station is finding analog service, adjust Sector A Power to —30 dBm/BW,
then cycle power on the mobile station. Isolating the mobile station may be necessary.

Is the AWGN generator (CDMA Gen Control screen) off?

Is the mobile station programmed to roam? If not, set the System ID on the CDMA Cell
Site Configuration screen, then cycle power on the phone.

[l Are the entries in the Rgstr SID and Rgstr NID fields valid entries for the mobile
station? (The Rgstr SID and Rgstr NID field entries, found on the CDMA Cell Site
Configuration screen, must be recognized as a valid SID/NID pair by the mobile
station).

[l Are the entries in the Rgstr SID and Rgstr NID fields different than the mobile station’s
Home SID/NID? (The Rgstr SID and Rgstr NID fields, found on the CDMA Cell Site
Configuration screen, must be different than the mobile station’s Home SID/NID).

0 Is the power supply providing adequate current? (Make sure the mobile station’s power
supply duplicates the voltage, impedance, and ampere hours of the manufacturer’s
recommended power supply).
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Chapter 3, Mobile Station CDMA Tests

List of CDMA Tests

List of CDMA Tests

NOTE: To perform the following tests, a CDMA call must be set up. See "'Setting Up a CDMA
Call" on page 42.
"Rho (Transmitter Waveform Quality)'' on page 55.
"Minimum/Maximum Transmitter Power' on page 57.
"FER (Frame Error Rate)' on page 59.
""Measuring Access Probe Output Power'' on page 65.
"Performing a CDMA-to-CDMA Interband Handoff"' on page 70.
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Chapter 3, Mobile Station CDMA Tests
Rho (Transmitter Waveform Quality)

Rho (Transmitter Waveform Quality)

1. Arm the Rho measurement.

1. Press the CDMA SCRNS - TX TEST key to CDMA CELLULAR MOBILE TRANSMITTER TEST
display the COMA CELLULAR MOBILE I I L
I I L

|
TRANSMITTER TEST screen.
|

Meas Cntl

Single/Cont
| JArm

Disarm

The default measurement trigger mode is Single. If Cont is selected, the Arm and Disarm fields are removed
from the display and Rho measurements will trigger continuously.

2. Select Arm to arm the Rho measurement.

2. Measure Rho.
CDMA CELLULAR MOBILE TRANSMITTER TEST —
*  Rho (Traffic Rho) must be above 0.944 to meet | — - =3 z
minimum standards. 0.990 4.7 S
* Ifyouselect the Freq Error field, you can display Frog Eiror | [ o
the Amplitude Error and Time Offset measure- 29.2 E.U)’ o
ments. §' _g;—;
®  Also, if you select the Phs Error field you can dis- - [ . 0 E
play the Carrier (Feedthrough) measurement. S g @
| I >
_|
D
— p— 2
Time Offset must be within £1 s to meet minimum standards.
Frequency Error must be within £300 Hz to meet minimum standards.
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Chapter 3, Mobile Station CDMA Tests
Rho (Transmitter Waveform Quality)

Measurement Overview

The value you obtained during the Rho measurement is based on a comparison, or
cross-correlation, of the actual transmitted signal to the ideal signal transmitting
the same data. Rho represents the percentage of power in the transmitted signal
that correlates with the ideal signal.

Rho measurements give you a very comprehensive indication of transmitter
performance. If there are significant problems with the mobile station’s output
power amplifier, I/Q modulator, or filters there is a good chance they will cause
degradation in the Rho measurement value.

When a Rho measurement is made, the following measurements are also made:

Table 1 lists some typical test standards:

Frequency Error (see table 1).

Phase Error (excessive values may be due to filter ripple, I/Q modulator quadrature
errors, or distortion or compression in output power amplifier).
Amplitude Error (excessive values may indicate distortion or compression in output

power amplifier).
Time Offset (see table 1).

Carrier Feedthrough (values higher than —25 dB indicate excessive I/Q modulator DC

offsets)
Average Power and Channel Power

Table 1

Waveform Quality

Rho

>0.944 (94.4%)

Frequency Error

+300 Hz

Time Offset

+1 us
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Chapter 3, Mobile Station CDMA Tests
Minimum/Maximum Transmitter Power

Minimum/Maximum Transmitter Power

1. Start a Min/Max Power measurement.

1. Press then release the blue SHIFT key, then the
CDMA SCRNS - RX TEST (RANGE) key to
select the CDMA TRANSMITTER CLOSED
LOOP RANGE TEST screen.

2. Select Execute to begin the Min/Max Power
test.

Max Power

Min Power

dBm

CDMA TRANSMITTER CLOSED LOOP RANGE TEST = e

Min/Max Pwr Pwr Cntl

Closed Loop

|
> |
L IN
|

On/Off |

Drop Timer

2. Check Min/Max power test results.

1. Wait a few seconds for this test to complete.

Max Power.

e Min Power will be displayed first, followed by d> o g

Max Power

25.79
dBm

dBm

CDMA TRANSMITTER CLOSED LOOP RANGE TEST ey

Min/Max Pwr

Execute

==

==

www.valuetronics.com
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Chapter 3, Mobile Station CDMA Tests
Minimum/Maximum Transmitter Power

Measurement Overview

The Min/Max Pwr field provides a quick way to determine a mobile station’s
minimum power and maximum power using both open loop and closed loop
power control.

Table 2 and Table 3 list typical standard test values:

Table 2 Maximum Output Power
Mobile Station Class Lower Limit Upper Limit
I 1 dBW (1.25 watts) 8 dBW (6.3 watts)
II -3 dBW (0.5 watts) 4 dBW (2.5 watts)
11 =7 dBW (0.2 watts) 0 dBW (1.0 watts)
Table 3 Minimum Output Power

Mobile Station Class Lower Limit

All classes -50 dBm/1.23
MHz
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Chapter 3, Mobile Station CDMA Tests
FER (Frame Error Rate)

FER (Frame Error Rate)

1. Select Service Option 2 or 9.

1. Press the CDMA SCRNS - RX TEST key to CDMA CELLULAR MOBILE RECEIVER TEST e
display the CDMA CELLULAR MOBILE E | Jeo St =

RECEIVER TEST screen. Wsic op 29
O
2. Set the Traffic Data Mode field to Svc Opt 2 0
(Rate Set 1) or Svc Opt 9 (Rate Set 2). NS
" . -

The Svec Opt 2/9 annunciator should now be lit.

Traffic
. .
A dB|
]

AWGN

The Connected annunciator and the Svc Opt 2/9 annunciator must be lit to perform FER testing.

Rate (or Rate Set) 1 refers to a mobile station with a vocoder that operates (full rate) at 9600 bps.
Rate (or Rate Set) 2 refers to a mobile station with a vocoder that operates (full rate) at 14400 bps.

=z
(@]
=)
o
25
%.g:—;
S<o
02
9w
2
>
2
wn
2]
(V2]

59

www.valuetronics.com



Chapter 3, Mobile Station CDMA Tests
FER (Frame Error Rate)

2. Set the noise level (AWGN).

1. Position the cursor at the AWGN field.
2. Press the ON/OFF key.

3. Adjust AWGN so that it is 1 dB higher in
power than the Sector Power setting.

tests.

CDMA CELLULAR MOBILE RECEIVER TEST

Test standards refer to the ratio of Sector Power to AWGN as 1,,,/1,

Test Status ]
M Connected
M Sve Opt 2
[}
[}
[}
O
/ Traffic Sector A
| pay Power
s
|
Traffic
— -
| a8
AWGN ]
e
| m

oc

AWGN determines the signal-to-noise ratio of the forwmard CDMA channel.

and specify a ratio of —1 for all these
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Chapter 3, Mobile Station CDMA Tests
FER (Frame Error Rate)

3. Verify E,/N; reading.

L_¥ L
E/N; should be 4.47 if the Traffic field is set to its =1 " fE e
default value of —15.6 and the Data Rate field is set Seus Cnil | Mes Frases | Traiii T Ta Brrasn
to Full. n P S i

Procedures found in the CDMA mobile station test standards will instruct you to vary E;/N,; by changing
Traffic Ec/lor (Traffic field) and Data Rate field settings, then perform FER tests at each setting.

4. Enable display of FER interim test results.

1. Set the Display Interim Results field to Yes.

€ Ja1deyd

SISaL VINQD UOIeIS 3|IqoN
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Chapter 3, Mobile Station CDMA Tests
FER (Frame Error Rate)

5. Arm a single FER measurement.

L LI | A8 ROINILE BELEINER (EZN

Manual Operation:

FER

.
1. Select Arm to begin FER testing. 0.00

sreg

Interim FER test results should appear on the
display, with the Frames Counted field
incrementing.

If interim FER test results do not appear, press the
END CALL key, then press the CALL key to Sisslar TR
re-establish a Sve Opt 2 or 9 call.

Most mobile stations support service option negotiation while on a call. If your phone does not, the FER display
will be four dashes, indicating no measurement results are available. Setting up a call with Service Option 2 or
9 selected will correct this problem

When a measurement is running, the Testing annunciator will be lit.

6. Check for a passed or failed indication.

CDMA CELLULAR MOBILE RECEIVER TEST

When the Testing annunciator goes out, one of the
following three annunciators will light: o FER o
M Svc Opt 2
W Testing Errors Counted
[JPassed
ga_slse(;l E:\:/Ia;fdﬁames Frames Counted
aile
Meas Cntl Max Frames Traffic Sector A
Max Frames Data Mode Power
Confidence [Sve Opt 2|
— [
FER pec Data Rat Traffic
Far —
Display Eb/Nt
Interim _
Results 377 AWGN

FER testing will typically end before the Max Frames number of frames has been tested. This is because the Test
Set limits testing to the number of frames required to achieve a 95% confidence level the test will pass (or fail).

The FER Spec field specifies the criteria for determining whether a mobile station passes or fails FER testing.

Test standards require better FER performance as Ey/N, (signal-to-noise) is increased.
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Chapter 3, Mobile Station CDMA Tests
FER (Frame Error Rate)

7. Change Traffic Data Rate to Half.

1. Set the Data Rate field to Half.

2. Set the Traffic field to —-18.6 dB (reducing
power by one-half).

Changing Data Rate to "Half" increased Ey/N, by 3 dB. Here's why: To transmit half-rate data, a CDMA base
station transmits each information bit two times. This doubles the energy per bit, E,,. To offset this 2X increase
in Ey/N,, the Traffic channel is lowered by 3 dB.

Whenever the data rate is lowered, the test standards will always specify a lower Traffic channel level to
maintain Ey/N, levels that will adequately test the sensitivity of the mobile station.
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Chapter 3, Mobile Station CDMA Tests
FER (Frame Error Rate)

8. Arm another FER measurement.

1. Select the Arm field to begin another FER test. T CORR CELLOLIN BEEILE FECECRER TEST

FEL BLited sy ma

-

e s 0.00

M Teaviad

= LHLL] 1] Ll b

(| Frins aii [Eues g
Feix Frdsai I
PER Seec | Duke Bui —.=.._:
T 3 -

. 1 NEZEN

[ TIEY [£2 TIET ]
Iragris 113 L1l
Eaipuilig 444 S LLL]

Measurement Overview

During this test, FER is measured with the AWGN (Additive White Gaussian
Noise) generator turned on. The relative settings of AWGN, Sector Power, and
Traffic, along with Data Rate provide a value called E;/N,, which is analogous to
signal-to-noise ratio in analog radio test.

Test standards require FER testing at various levels of E,/N;, which are adjusted
using the Data Rate and Traffic fields. The value you enter in the FER Spec field
provides Pass/Fail criteria for the test, which will be more stringent at higher
values of E,/N;.

Because the Test Set supports the Confidence Interval ! procedure for testing
FER, the number of frames tested will typically be far less than the number of
frames entered in the Max Frames field. This speeds up FER tests dramatically.

This test is fully described in "Demodulation of Forward Traffic Channel in
Additive White Gaussian Noise," found in standards such as TIA/EIA/IS-98-A or
J-STD-018.

1. Refer to Appendix A in the appropriate test standard for a description of Confidence
Interval testing.
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Chapter 3, Mobile Station CDMA Tests
Measuring Access Probe Output Power

Measuring Access Probe Output Power

There are two methods available for measuring access probe power with the Test
Set:

e Use a Spectrum Analyzer.

When using a spectrum analyzer, which allows each individual access probe to be
measured, the Test Set provides call setup only while the spectrum analyzer performs
measurements. The Test Set has to be put in a mode that limits the progression of call
processing states (by setting the Call Limit field to Page), allowing the MSUT to
transmit the maximum number of access probe sequences.

* Select the Acc Prb Pwr field as described in the following procedure.

Access probe power can be measured by the Test Set during registration, call setup, or
when SMS or Authentication testing is performed on paging channels. This method
requires no additional equipment or setup procedures beyond what is required for
channel power measurements. Refer to the User’s Guide, Description of Fields chap-
ter, for a complete description of t he Acc Prb Pwr field.
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Chapter 3, Mobile Station CDMA Tests
Measuring Access Probe Output Power

1. Make sure there is no call connected.

Manual Operation:

The Connected annunciator should be
extinguished.

[I®A CALL COHTEDL

1. Press the CDMA SCRNS CALL CTRL key to
display the CDMA CALL CONTROL screen.

2. If the Connected annunciator is lit, press the f

Cell Sietus
TranimitLing
EaaLstering

[ |

': JEaa Fovar | [ #i2a |
2 Fase Seet

d

(.

Browss Frabe I
[annected

Setrer Bandoff

rd Hoedadd Idaal] Babile Fauer: =1:0 dHa

END CALL key on the Test Set’s front panel.

EF [Rannel Traffic s 1E Ta Screen
F = Devs maode | CNERNN
Srsien Lvee | TICTENEN ® LOm
esisier | Devs Tree
Chirsa
Probacal chi Belday | M9 Ditabéie
SAT
ran Gto) RN -' L Analaa
G o
| Fourr Aeos | Scir & Pur
Lanfid

18 /ER
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Chapter 3, Mobile Station CDMA Tests
Measuring Access Probe Output Power

2. Set the test parameter I, .

Manual Operation: YT CDME CA_L COSTROL
& Traranitiin
s . I @it "
1. Position the cursor at the Sctr A Pwr field. Sibear bont | IR =
=) Mccers Frobs EEEEE
[ :.-n: scind
2. Enter -75.0 with the DATA keys. (Refer to the It Seftar Ramdard 1 .
. 2 Hird Paadedd Idea] Bokile Fasers 2.0 6B
applicable standard for test parameters).
Er Charme] Tredfis | LI ] | e 'i-:rl_-!r.I
3. Press the ENTER key or the knob to enter the BT T ﬁ .
4L T
value. eiiater | F PR
— C P L] 05 Database| O Amalon
Frotecel 34 _
TYIT] [1aR}
EF Char 516 | EE | Foss fcie B Fur | EENEEEE

=z
(@]
=)
o
25
%.g:—;
S<o
02
9w
2
>
2
wn
2]
(V2]
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Chapter 3, Mobile Station CDMA Tests
Measuring Access Probe Output Power

3. Select the Access Probe Power measurement.

Manual Operation:

1. Position the cursor at the field shown to the
right.

2. Press the knob to display a list of choices.
3. Select Acc Prb Pwr and press the knob.

Acc Prb Pwr should be displayed in the field.

[lWA CRLL COMFEAOL

Cill Seated

B Trangmliting
] Bevistering

 Paae Eant

O Acewss Probe
= cannecied

O sadser Handof
2 Hard Handaf

o

Idesl Hobile Fowert  =1.0 dBe

FF Channgl Trafdie Hs [0 Te Jerged
T Dura noe | CESEREN
Eviten Tres | TN ¥ COHR
Fesiier Duta e
ranng
FreLagial Ecoy Delar HE Dandbass
BRI
-han 5L 0 fnaloe
LE FCs
Fower Heas | Sctr A Fer
Ceadila
den2H | EEEEE
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Chapter 3, Mobile Station CDMA Tests
Measuring Access Probe Output Power

4. Send access probes to the Test Set.

CANA CELL COHTEL

Manual Operation: [all Stwius
B Trensaitting

Cl Resistaring K5 Fu e
1. Press the CALL key on the Test Set’s front B Fooe I-ml I-» 3 E 4

panel. B ConnEsied I

O Sof ter Hendof

. Hard H Pi 1 P r =|all 4
The access probe power measurement will be et S A ot

displayed below the field.

F Chinesl Traffic W5 1 Ta Scraen
(5] Dot Hode | O
Exgian Tved i!llllpllll & COns
Fevister ito Trve
[haang] F
Fraiorpd tha Oeley | HE Baicbuse
-5 T0-000 1 [0 fecand: |MFEH |
EF Chin 31d ooosA04d 2 Anelad
IS FLE
Fowsar Hais Setr A Pur
Canf 19
dHA s B

The Acc Prb Pwr field, located on the CDMA CALL CONTROL, CDMA CELLULAR MOBILE
TRANSMITTER TEST, and CDMA TRANSMITTER POWER RANGE TEST screens, automatically senses
when the mobile station power level crosses a threshold (approximately -55 dBm/BW) and measures access
probe power during each sequence. When an access attempt has completed, the last access probe power
measurement is displayed.
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Chapter 3, Mobile Station CDMA Tests
Performing a CDMA-to-CDMA Interband Handoff

Performing a CDMA-to-CDMA Interband Handoff

The Test Set has the capability to perform a handoff from a CDMA traffic channel
to another CDMA traffic channel of a different band class. The following
conditions are required for a successful handoft:

* TIA/EIA-95B must be selected in the Protocol field (requires firmware A.02.03 or
above)

* The mobile station must have dual-band capability.

e A call must be set up (see ''Setting Up a CDMA Call" on page 42).
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Chapter 3, Mobile Station CDMA Tests
Performing a CDMA-to-CDMA Interband Handoff

1. Select TIA/EIA-95B for the hard handoff destination system.

[%A CALL COMTRDL
Manual Operation: £ell Sietus i il
B Tranzmitiing
1. Position the cursor next to the System Type [ | ::;;i-::lm 48 SE
field as shown in the figure. = :ii:i:“;"“ ]
l: Ealiwr -:md?l'l' i | it
2. Select TIA/EIA-95B. ] Hard Hordoté Tded] Babile Pauere =260 d8a
. EF [®annel] Traffic A4S 10 Ta Gcraen
Note: TIA/EIA-95B must be selected in the - TN m Devs Fade | ENEEEEEE
Protocol field before TIA/EIA-95B is available | oo B puc Det 2 ) & Chik
as a choice in the System Type field. Chisss |
Protacal beta Baiw NS Databuse
Lhifh 3td
FF [®an 508 ﬂ E9Z210033 O Analad
Fouer Hags Jenr ® Pur
iZanf i

=z
(@]
=)
o
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Chapter 3, Mobile Station CDMA Tests
Performing a CDMA-to-CDMA Interband Handoff

2. Select the hard handoff destination channel standard.

CE®A CALL COHTEDL

Manual Operation:

1 Sietus
Transmitting

g . Beaist ering F o
1. Position the cursor next to the Chan Std field. Fase SEni qa EE
Broess Probe !

Fanngs bad

Eefier Bandoff

Hard Hurdald Id#al Babile Pauere =28.0 dla

2. Select a channel standard.

(] | | 6] IS

_
e |

[®annel Traffic W3 1L Ta Scrasn

Davag ®ade
vabgA | VEE & Chind

Chiraa |

Protocal Outa Hate A% Databese |IIIIIIII

W T | I S

RF L& B E921 0033 o Analad

. V4 AR i TEET ]
EEr ® Fur

Fouer Médd

——
el T
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Chapter 3, Mobile Station CDMA Tests
Performing a CDMA-to-CDMA Interband Handoff

3. Select the hard handoff destination channel number.

www.valuetronics.com

. CE®A CRLL COHTEDL
Manual Operation: Cell Fiakus
B Tranzmitiing
.. ! O Eevistering (Fad Fower | K
1. Position the cursor next to the Channel field. W Fae Gest 48 SE
M Rzcexe Frabe !
W Canneiled
2. Select a channel number. ] Eafier Bandoff i i |
] Hard Hoedakd Id#al Babile Pauere =28.0 dla
EF [®annel Tralfic W3 1L Ta Scrasn
. Des fade | CHNENN
2ion o | ETEETNENN & thns
Fesisted\ | m
Protg _ Outa Hate A% Datobese
W 7 | T SUm—
RF [®an ".t@ E921D333 ' Anlaa
n
Fouer Hags Jenr Fu
T ont i
asBH I
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Chapter 3, Mobile Station CDMA Tests
Performing a CDMA-to-CDMA Interband Handoff

4. Execute a CDMA-to-CDMA hard handoff.

CE®A CALL COHTEDL

Manual Operation: Cell Fiakus
B Tranzmitiing
.. . = Eedlstering _ —
1. Position the cursor next to the Execute field. W Fae Gest qa EE
Broess Probe !
W Cennected

2. Press the knob to initiate a hard handoff. O] Exfier Handoff I i |
@ Hard Heedadi Tded] Babile Pauere =260 d8a

EF [&~-- Traffic A3 10 Ta Grreen
- Dats fade | NS
a1 | TENEEENN # Lons
Fresistedy/ Jl TIR-LIA-FH
Chiraa |
Protacal F Outa Hate A% Databese
GO 0 GO S
FF [Ran 5ee| (ENCEEEEEN E9Z210033 O Analad
or L5 F1]
Fousr Hags | 3c8r & Pur
Eore | Cont ia
el T

When a hard handoff is executed the Hard Handoff annunicator will light.
If the hard handoff is successful the Hard Handoff annunciator will be extinguished.

If the hard handoff is not successful the Hard Handoff annunciator will be extinguished and an error message
will be displayed. The state of the test set’s base station simulation will remain the same as before the hard
handoff attempt.

Example:
"Mobile reject order received” will be displayed if the mobile station rejects the (extended) handoff direction

message.
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Mobile Station Analog Tests
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Chapter 4, Mobile Station Analog Tests

List of Analog Tests

List of Analog Tests

NOTE: To perform the following tests, a CDMA call must be set up. See "'Setting Up a CDMA
Call" on page 42.

"Performing a CDMA to Analog Handoff' on page 77
"Performing an Analog Call" on page 81
"Transmitter Measurements (no audio connections required)'' on page 85

""Receiver Audio Distortion and Hum and Noise (requires audio connections)'' on
page 88

"Transmitter Audio Distortion and Hum and Noise (requires audio connections)"
on page 93
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Chapter 4, Mobile Station Analog Tests
Performing a CDMA to Analog Handoff

Performing a CDMA to Analog Handoff

The Agilent 8924E has the capability to simulate both a CDMA cell site and an
analog cell site. This makes it possible to perform a handoff from a CDMA traffic
channel to an analog voice channel. This type of handoff allows you to easily
change from CDMA testing to analog testing.

The following conditions are required for a successful handoft:

U You must know the mobile station’s system type (AMPS, NAMPS).
0 A CDMA call must be connected.
0 The mobile station must be programmed to allow analog operation.

For some of the following analog tests, you will need audio connections from the
mobile station’s microphone and earpiece to the Test Set’s AUDIO OUT and
AUDIO IN, respectively.

1. Select an analog system for handoffs.

1. Select the CDMA CALL CONTROL screen. ———— CDMACALL CONTROL
5. (|
2. Set the System Type field to your mobile : i
station’s analog system type. R [
O
|
(-
ﬁ>‘, e
pa— I
—— I I
— | T |
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Chapter 4, Mobile Station Analog Tests
Performing a CDMA to Analog Handoff

2. Set up handoff parameters. (Optional)

1. Set the Channel, SAT, DSAT, or Pwr Level — CDMACALL CONTROL
fields as needed to specify handoff parameters. = [ |
L
=,, .
O
O
‘ .
o
| ey | — —
Channel [ ]
Sm— .
I
| | s I

These three fields provide the Test Set with information about how fo set up the simulated analog cell site for
the handoff to an analog voice channel. The three fields are:

e Channd: The analog voice channel that will be allocated for CDMA to analog handoffs.

o SAT: The supervisory audio tone that the Test Set will transmit, and the mobile station will transpond.

» Pwr Level: The power level to be transmitted by the mobile station after the handoff is successful, referred
to as VMAC (voice mobile attenuation code).
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3. Execute the CDMA to analog handoff.

Chapter 4, Mobile Station Analog Tests
Performing a CDMA to Analog Handoff

1. Select Execute.

The Access annunciator should light for a few
seconds, then the Connect annunciator will
light, indicating the handoff is successful.

CDMA CALL CONTROL

L 2 [ ]
Qv
[V
n
WL [ |
0
O
|
System Type -
| [
Channel |
SAT ] ]
Pwr Level
| 4 _ — _
(I
CALL CONTROL
|
m]
Q7%
0%,
0
M Connect
I
. I I | S
I I | e
[ ]
| s

When a CDMA to analog handoff is attempted, the Test Set reconfigures itself as an analog cell site, and
displays the CALL CONTROL screen. This is the screen that controls analog call processing.

www.valuetronics.com
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Chapter 4, Mobile Station Analog Tests
Performing a CDMA to Analog Handoff

Problem Solving

O Insome cases, background noise can inhibit supervisory audio tone (SAT) detection
during call setup. If the mobile station does not provide a way to mute the microphone,
set the Sat Tol field to Wide on the CALL CONFIGURE screen. Then, attempt the
handoff again.

Procedure Overview

The CDMA to Analog handoff is performed by selecting the Execute field on the
CDMA CALL CONTROL screen when a CDMA call is connected. The Test Set
reconfigures itself as an analog cell site and hands the mobile station off to a voice
channel on the system type specified.
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Chapter 4, Mobile Station Analog Tests
Performing an Analog Call

Performing an Analog Call

This procedure is optional. If you would like to skip this procedure and begin
testing now, turn to '"Transmitter Measurements (no audio connections required)"
on page 85.

The same general conditions for performing a CDMA call also apply to
performing an analog call. See ""Problem Solving Checklist'" in chapter 2 if the call
does not connect.

¥ Jo1deyd
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Chapter 4, Mobile Station Analog Tests
Performing an Analog Call

1. Enter the mobile station’s control channel number.

1. Set the Cntrl Chan field to one of the control ————————————————— CALL CONTROL

channel numbers that the mobile station is I

programmed to find service on. g
O
O
W Connect

i —

—— | L |
. -

When attempting to acquire analog service, the mobile station receiver scans its “preferred system” control
channels when it is turned on, or when a call is released. By decoding the data on the control channel, the
mobile station can determine the cellular system I.D. and determine if it is roaming.

In North American FM systems, System A control channels are 313-333, and System B control channels are
334-354.

2. End the current call (if the Connected annunciator is lit).

CALL CONTROL

1. Select Release.
|
The Active annunciator should now be lit. | petie
O%
O
[ Connect
Active
Register Cntl Ch
Pa ge ntri lan
oot 321 Iy |
Release
— I I ]
. -

The mobile station receiver will scan its “preferred system” control channels when the call is released (or
power is turned on). It should lock to the Test Set’s control channel and continue to display that it has service.
If the mobile station loses service, increase the Amplitude field setting to -30 dBM, and cycle power to the
mobile station. If this doesn’t work, refer to "'Problem Solving Checklist" in chapter 2
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Chapter 4, Mobile Station Analog Tests
Performing an Analog Call

3. Dial 1234 on the mobile station’s handset, then press SEND.

You can use any sequence of numbers to perform this step.
1,2,3,4was chosen simply for convenience.

The Test Set’s Access annunciator will light, then the Connect
annunciator will light.

After a mobile station has successfully originated a call, you
will see the mobile station’s identification displayed on the
CALL CONTROL screen (if Data is selected in the Display
field.

Another way to retrieve the mobile station identification is by
selecting the Register field when the Active annunciator is lit.

4. End the current call.

1. Select Release. — CALLCONTROL
|

The Active annunciator should now be lit. E“‘j“e
0%
[m)

[ Connect

Active
Register

I
Page Cntrl Chan
Handoft
Release

¥ Jo1deyd
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Chapter 4, Mobile Station Analog Tests
Performing an Analog Call

5. Page the mobile station.

CALL CONTROL

1. Select Page in the field shown.

|
The mobile station should ring. e
0%
[m]
2. Press SEND on the mobile station handset. 8 Comnect
JActive
RZ;w:ﬁer —le Ch
. . P 1l Chan
The Connect annunciator should now be lit. Hancot —
Release
[ |
[ |
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Chapter 4, Mobile Station Analog Tests
Transmitter Measurements (no audio connections required)

Transmitter Measurements (no audio connections required)

1. Display analog measurements.

1. Set the Display field to Meas. e CALcONTROL
l TXFreq Eror  [IIGH FM Deviation
o -0.125 2.196
Oy TX Power AF Freq kHz
E‘ Z 0.0838 5.96943
W Connect
I
— | E—
|
— I I
.

The measurements that are displayed on the CALL CONTROL screen indicate the mobile station’s RF power,
(TX Power) carrier frequency error (TX Freq Error), Supervisory Audio Tone (SAT) frequency (AF Freq), and
SAT level (FM Deviation).
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Chapter 4, Mobile Station Analog Tests
Transmitter Measurements (no audio connections required)

2. Set measurement limits for FM Deviation.

1. Position the cursor next to the FM Deviation GALL GONTROL

Display ~

units field. TX Freq Error FM Deviation n
o -0.125 2.19
o TX Power AF Freq Lot kHz
2. Press then release the SHIFT key, then press the 0% 0.0838 5.96943
down-arrow key to select LO LIMIT.  Comet
. I
3. Enter 1.8 kHz using the DATA keys and then . —— e | B
press the knob.
— S | —
4. Press then release the SHIFT key, then press the o — I | e
up arrow key to select HI LIMIT.

5. Enter 2.2 kHz using the DATA keys and then
press the knob.

The Lo and Hi annunciators will appear below the
displayed value of FM Deviation.

The limit values given in this procedure are based
on an FM Deviation of approximately
2 kHz (peak+) deviation.

If the displayed value for FM Deviation exceeds either limit, the Test Set will beep and the corresponding
annunciator will become brighter and flash. Press the MEAS RESET key to reset limit detection.
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Chapter 4, Mobile Station Analog Tests
Transmitter Measurements (no audio connections required)

3. Access the Spectrum Analyzer (opt 102 only).

1. Press the SPEC ANL key.

— SPECTRUM ANALYZER —

2. Set the Span field to 100 kHz. : : i

1

Span
k

Hz

The Spectrum Analyzer is automatically tuned to the mobile station transmitter frequency.

The resolution bandwidth of the Spectrum Analyzer is coupled to the frequency span setting. With Span set to
100 kHz, the resolution bandwidth is 1 kHz.

¥ Jo1deyd
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Chapter 4, Mobile Station Analog Tests
Receiver Audio Distortion and Hum and Noise (requires audio connections)

Receiver Audio Distortion and Hum and Noise (requires audio

connections)

1. Set up the receiver distortion measurement.

1. Press the ANLG MEAS key.
2. Set the FM level field to 8 kHz.

3. Set the AF Anl In field to Audio In.

ANALOG MEAS

4. Set the Filter 1 field to C MESSAGE.

fAFGenl fo
F i

AF fAnl In
Audio In

2. Make the receiver distortion measurement.

1. Select Distn in the field shown.

The value displayed should be less than 5%

RHALOG MEAS

fFGent To
Fi
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3. Set up the receiver hum and noise measurement.

Chapter 4, Mobile Station Analog Tests
Receiver Audio Distortion and Hum and Noise (requires audio connections)

1. Position the cursor in front of the AC Level
field.

2. Press then release the blue SHIFT key, then
press the INCR +10 key

3. Press the knob to set a 0 dB reference.

The AC Level field should display a value near
0 dB.

AHALOG MERS
AC Level

AFGenl To
FH

kHz

4. Make the receiver hum and noise measurement.

1. Position the cursor in front of the audio
frequency generator field. Press the ON/OFF
key.

The AC Level field will display the FM hum and
noise level. It should be at least 32 dB lower
than the reference level.

AHALOG MERS

AC Level
Re;
[ Distn
| AF finl In
| e —
AFGeni To Filter 1 [ ]
— E
| .
| I

Turning off the audio frequency generator allowed the Test Set to display the ratio of FM without modulation
(residual FM) to FM with the test signal applied, using the AC level reference value.

www.valuetronics.com
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Chapter 4, Mobile Station Analog Tests
Receiver Audio Distortion and Hum and Noise (requires audio connections)

5. Set up the receiver RF sensitivity measurement.

1. Press the ON/OFF key again to turn the audio —— ANALOG KERS
frequency generator back on. - AL Level

2. Select SINAD.

The display should change from digital readout to
a meter format.

6. Turn on the averaging feature.

1. Position the cursor in front of the units field for —  RNALOG MERAS

the SINAD measurement. mm R Level C
R
)

e —————
8 24.87 24
fva

2. Press then release the SHIFT key, then press the
INCR x10 key to select AVG.

/| RF Anl In

Filter |

3. Using the DATA keys, enter 10 and press the
knob.

The Avg annunciator should be displayed below
the SINAD meter.

Averaging smooths out measurements that have rapid fluctuations, like the SINAD measurement.
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Chapter 4, Mobile Station Analog Tests
Receiver Audio Distortion and Hum and Noise (requires audio connections)

7. Make the receiver RF sensitivity measurement.

1. Select the Amplitude field.

ANALOG MEAS

2. Enter —100 using the DATA keys and press the = e 0.04
knob. - !
\ e

12.08 24
fiva

3. Press the INCR SET key and enter 0.5 dB using
the DATA keys, then press the knob.

_| RF Anl In

8
AW/
L lAudio In ]

Auplitude
-118.0

dEn

4. Press and release the SHIFT key, then the
RECALL (SAVE) key. Enter SINAD using the I
letters in the Save: menu, then select Done (at |
the top of the Save menu).

4. Slowly turn the knob counterclockwise to adjust
Amplitude until 12 dB SINAD is displayed on
the meter.

If four dashes appear in the TX Freq Error field,
the Amplitude was lowered too quickly and the
call was dropped.

Re-establish the call using the CALL CONTROL
screen. Press the RECALL key and select
SINAD from the Recall: menu.

The Test Set should be ready to measure SINAD
again.

12 dB SINAD will be obtained at a very low signal level to the mobile station, probably below -110 dBm. For
this reason, it is important to turn the knob slowly while watching the SINAD meter for changes.

¥ Jo1deyd
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Chapter 4, Mobile Station Analog Tests
Receiver Audio Distortion and Hum and Noise (requires audio connections)

Measurement Overview

Receiver Audio Harmonic Distortion is measured with the Test Set providing an
FM signal to the mobile station, modulated by a test tone from the Test Set’s audio
frequency generator. (A SAT tone is also present on the RF signal). To measure
distortion, the audio signal from the mobile station’s earpiece (receiver output) is
cabled to the Test Set’s AUDIO IN connector. The Test Set’s audio analyzer
measures the level of the audio output, then notches out the test tone and measures
only the RMS harmonic content produced by the audio signal. Distortion is then
displayed as the percentage of mobile station receiver output level that was due to
the harmonic content.

Typically, Audio Harmonic Distortion should be less than 5%.

Receiver hum and noise uses essentially the same setup as distortion, except that
the modulation source is turned off, and residual FM is measured. The hum and
noise measurement is the ratio of AC level from the mobile station’s receiver
without modulation to AC level with modulation.

Typically transmitter Hum and Noise should be at least 32 dB below levels with
modulation on.

SINAD, a measure of receiver sensitivity, also uses essentially the same setup as
distortion, except the RF amplitude to the mobile station’s antenna input is
lowered until 12 dB SINAD is reached. SINAD measurements are the ratio of the
test signal plus noise and distortion components to just the noise and distortion.
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Chapter 4, Mobile Station Analog Tests
Transmitter Audio Distortion and Hum and Noise (requires audio connections)

Transmitter Audio Distortion and Hum and Noise (requires audio
connections)

1. Set up the transmitter distortion measurement.

1. Set the Amplitude field to —=50.0 dBm. — ANALOG HEAS
? [ FM Deviation
2. Set the AFGen1 To field to Audio Out. Com
[
3. Set the AF Anl In field to FM Demod. et : Thos

| AF Anl In
FIif Denod

4. Set the Filter 1 field to C Message. — (LT

Filter |
C HESSAGE

NI
\ I

2. Define a USER key for adjusting audio level.

1. Position the cursor in front of the audio
Global User kevy 1 assisned. L
generator level field as shown. ANALDG HERS

- FM Deviation
2. Press then release the blue SHIFT key, then T
press K4 (ASSIGN). =-
g -—-- 24
Ava
3. Press then release the blue SHIFT key again, e i '
then press K1 (K1°). wnlitNe iler
P ( ) fine 1 - Filear | s
. P —
The message “Global User key 1 assigned” should [ e
be displayed at the top of th : _—
e displayed at the top of the screen .

The Audio Generator level field can now be called from any screen.
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Chapter 4, Mobile Station Analog Tests
Transmitter Audio Distortion and Hum and Noise (requires audio connections)

3. Access the Test Set’s Oscilloscope.

1. Press the SCOPE key. OSLILLOSCOPE —
||
2. Set the Controls field to Marker.
Lul
H . H H 1.970

3. Select the Marker To, Peak+ field. \v
Observe the amount of FM deviation in the Lvl E 3 .|
field as shown. —

FM Delmud H N

: |
Controls Marker To 1 _

The Oscilloscope is automatically set to display the demodulated FM signal from the mobile station.

4. Adjust the peak frequency deviation.

1. Press then release the blue SHIFT key, then

LLOSCOPE —
press K1. -
e
The AF Gen 1 Level field will appear at the top of Lot
the display. -8.000
2. Press the knob and adjust the level until about |
8 kHz of deviation is observed in the Lvl field. o : \ : :
R o) .
. LR AN N I R AN
3. Press the knob again to de-select the AF Contrels | | Harker To |
Generator field. S £ ) EE——

L4

3. Select the Marker To, Peak- field.

The Peak- field should display approximately
—8 kHz of FM deviation in the Lvl field.
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Chapter 4, Mobile Station Analog Tests
Transmitter Audio Distortion and Hum and Noise (requires audio connections)

5. Make the transmitter distortion measurement.

1. Press the PREV key to return to the ANALOG AHALOS HERS
MEAS screen. Y 2 [ ] FM Deviation

The Hi limit annunciator should be flashing.

2. Select Distn.

Observe the value displayed next to the Distn
field. It should be less than 5%.

6. Set up the transmitter hum and noise measurement

1. Position the cursor next to the FM Deviation — RNALDG NERS
field. Yooy, . R FM Deviation
Lo Ref Hi
- [Distn |

2. Press then release the blue SHIFT key, then [
press the INCR +10 key.

3. Press the knob to set a O dB reference.

The new value displayed should be close to 0 dB.

The FM Deviation field is displayed whenever the AF Anl In field is set to FM Demod.

¥ Jo1deyd
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Chapter 4, Mobile Station Analog Tests
Transmitter Audio Distortion and Hum and Noise (requires audio connections)

7. Make the transmitter hum and noise measurement.

1. Position the cursor in front of the audio easurenent 1ov linit exceeded.
frequency generator level field as shown. Press | EN Deviation
the ON/OFF key. _ -35.52
Lo Ref Hi
L [

The Lo and Hi limit annunciators should be e

ﬂashing. AF Anl In
. Fil Denod
i o| BEGent To | Filter e

[ MESSHGE

The FM Deviation field will display the FM hum
and noise level. It should be at least 32 dB
lower than the reference level.

Setting the 0 dB reference allowed the Test Set to display the ratio of FM without modulation (residual FM) to
FM with the test signal applied, in the FM Deviation field.

Measurement Overview

Transmitter Distortion (and Noise) is measured with a test tone adjusted to
frequency modulate the mobile station’s transmitter with a specified deviation.
The FM signal from the mobile station’s transmitter is demodulated by the Test
Set using a C-message weighted filter, and distortion and noise are measured.

Typically, distortion should be less than 5%.

Transmitter Hum and Noise is measured by modulating the mobile station’s
transmitter with a test tone adjusted to produce a specified amount of deviation.
With the signal from the mobile station’s transmitter demodulated by the Test Set
using a C-message weighted filter, the amount of deviation is recorded. To
determine the hum and noise, which is caused by residual FM, the modulation is
removed and the ratio of residual FM to FM with the test signal on is calculated.

Typically, FM Hum and Noise should be less than -32 dB.

96

S:\agilent\8924e\App_Guide\Book\Chapters\algmeas.fb

www.valuetronics.com



(2]
=
o
=
s
<
®
0
n
)
Q
o
wn
o)
=
=
o
o
o
n
@
2]

Short Message Service Tests

The following SMS tests verify that the Mobile Station Under Test (Mobile
Station) is capable of receiving short messages.

Short messages can be sent:

* on the Paging/Access channels (phone has registered but is not on a traffic channel)
* on the Traffic channels (Service Option 6 or 14)

* on the Traffic channels (Service Option 1 or 32768)

All SMS procedures performed by the Test Set are mobile station terminated,
meaning that the Test Set is sending messages to the Mobile Station.

The short message feature for the Mobile Station must be activated to perform
these tests.

97
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Chapter 5, Short Message Service Tests
List of CDOMA SMS Tests

List of CDMA SMS Tests

""Sending Short Messages on the Paging/Access Channels' on page 99.

""Sending Short Messages on the Traffic Channels' on page 107.
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Chapter 5, Short Message Service Tests
Sending Short Messages on the Paging/Access Channels
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Sending Short Messages on the Paging/Access Channels

This procedure sends a short message to the Mobile Station on the Paging
channel. The Test Set verifies that the Mobile Station acknowledged receiving the
SMS message.

99
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Chapter 5, Short Message Service Tests
Sending Short Messages on the Paging/Access Channels

1. Register the Mobile Station.
If the Mobile Station is already registered, this step is not necessary.

See "Setting up a Call'"" on page 43 if you are not familiar with how this procedure
is performed with the Test Set.

Registering the Mobile Station will ensure that it is monitoring the Test Set’s Paging channel.

100

S:\agilent\8924e\App_Guide\Book\Chapters\amsms.fb

www.valuetronics.com



Chapter 5, Short Message Service Tests
Sending Short Messages on the Paging/Access Channels

2. Optional: Clear (erase) old messages in the Mobile Station.

Access the message list and follow prompts on the
Mobile Station to erase current messages.

erase.ds4

www.valuetronics.com
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Chapter 5, Short Message Service Tests

Sending Short Messages on the Paging/Access Channels

3. Select the data format for the SMS message.

1. Select SMS from the To Screen, CDMA list to
display the CDMA SHORT MESSAGE
SERVICE screen.

2. Position the cursor in front of the Data Mode
field. Select the data format.

CIdA SHOAT RESERGE SERFLCE

3. Position the cursor in front of the Encoding
field. Select an encoding type.

code chart. If you select Hex, no translation is applied.

The Encoding field will determine if character data is encoded as either 7-bit or byte format.

Call S1a8us
B TrangRiLLLAS
O Paas Sest Jaer Data [ASCILIS
O Bccass Frabe
] Camnected
=2 %5 In Frasress
O KBS Ak Ezud
B3 Aelk [ause [adat
SenE Mua Dami Meds Tradiie Te SeFees
A faie Hede
Encpding
Jate Twee
uelicnts | EEEEE
Uier Data geha Delar
Uris bidr BRI
tumas| ®5 Oetabasa| O Analow
Lensth | N
0 chars
Faae RaLE Lealls
Fali |
smsl.pcx

.The choice you make in the Data Mode field determines what type of characters you will enter in the User
Data field, ASCII or hexadecimal. If you select ASCII , the Test Set translates User Data according to the ASCII
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Chapter 5, Short Message Service Tests
Sending Short Messages on the Paging/Access Channels
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4. Enter a short message in the Test Set’s data field.

COHA F®IRT ADSEAGE SERVICE

1. Position the cursor in front of the data field Call Etabad
shown. B Trenzatiting
2 Pase dent User Data IRBCLLIN
O Accwis Probe
2. Press the knob and enter a message. Select E k:E‘Ef' E"o -
afle 4 res
Done when done. O HS Rek Rewd
A5 Hok Couse Cads
Egnd Hsa Hleri feta Bade Traféic Te fcresa
Oata Hede
Fraarisy 11 - R “ ¥ COHR
Oate Tsew
[SUT TS uplacate AT
Uigr Bats Eiha Delar
lria Addr w
tiaes| M5 Oetalase| O Analoe
Lenstk F
2k chHaFs
Paae RBate [eafin
Hald |
sms3.pcx
103
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Chapter 5, Short Message Service Tests

Sending Short Messages on the Paging/Access Channels

5. Set the Page Rate.

1. Set the Page Rate field to Full.

CONA SHORT BESSAGE SERYILE

Call Etatus
Trameam]ejrs

O Pawe Suns

) Aceess Probe

O Connegied

) SHE Im Prowress

0 s Rk Rows

User Ootw [S3G1]0¢

HE Eck Coupe Codet

Eand Hsw Bleri feta Made Traffic Ta Ecraen
Dita Hade
Friarles Encading F ¥ CDR3
pta Trpe
FrIvaeT wrkacate _
Uger Gate || Eche Daley
lras Hddr 2 Eecands |

times | HE Favebeds] 2 Analas

Lirath w

Setting the Page Rate field to Full provides more Paging Channel slots to send the Data Burst Message in.

L& CNQFSE
Page Rele | Confia
| Full  [RTECTE

sms8.pcx+newfield.pcx
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6. Send the message.

Chapter 5, Short Message Service Tests
Sending Short Messages on the Paging/Access Channels

1. Select the Send Msg Execute.

The SMS in Progress annunciator will light wh
the message is sent, and remain lit until an

The MS Ack Rcvd will light when the Test Set
has received an an SMS Acknowledgment
message from the Mobile Station.

acknowledgment is received or SMS times out.

CONA EWIRT WESEAGE EERYICE

Cell Sietus
BB Tranzmitiine
) Fads Sedl Uder Datg IRSCLI1:
O Reowss Frabe
1 Caanected
W 55 In Frosreis
O RS Ack Ecud
NS Rck Couse Cader
Send Haw Alert finta Hade Traffic Ta Grraen
|| Dene Made
riprLdy Encading P & Chnd
a5 TRE
Privacy uelacaie F
Vggr Qune || Echo Salaw
£i% Addr i Eecands |
tines | AS Daiabese| O Analaq
Lerath H I i
3 chars | 03054050
Page @aig Canf 19
Full TR
sms2.pex+newfield.pcx
COHA SEIRT MEESAGE SQRVICE
Gall F1enus
M Transmitiine
I Fase Sert User Data IRECLIIE
) Recwss Frobe
O Connwcted
O %3 In Froarezs
W OFS Ack Eoud
M5 Ack Cause Cadet
Send Hza Alert fita Hade Treffuc Ta Ecraen
Oatn Bade
Frigrily Encading & [DRE
Oatn Treg
1Y WElacaie
Uger Bane Eohe G#lax
OFis Addr
tines | A5 Detabeze| O Anelas
LefiLh
3 chers | 03054258
Pase Batw Canfis

sms4.pex+newfield.pcx
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Chapter 5, Short Message Service Tests
Sending Short Messages on the Paging/Access Channels

Measurement Overview

1.

nEpwh

""Register the Mobile Station." on page 100.
See "'Setting up a Call" on page 43.

"Optional: Clear (erase) old messages in the Mobile Station." on page 101.
""Enter a short message in the Test Set’s data field." on page 103.

""Set the Page Rate.' on page 104.

""Send the message." on page 105.

106

S:\agilent\8924e\App_Guide\Book\Chapters\amsms.fb

www.valuetronics.com



Chapter 5, Short Message Service Tests
Sending Short Messages on the Traffic Channels
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Sending Short Messages on the Traffic Channels

This procedure sends a short message to the Mobile Station on the Traffic
channels. The first message will be sent without setting up a call (Service Option
6 or 14), and the second message will be sent while the Mobile Station is on a call
(Service Option 1 or 32768).

107
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Chapter 5, Short Message Service Tests
Sending Short Messages on the Traffic Channels

1. Register the Mobile Station.
If the Mobile Station is already registered, this step is not necessary.

See "Setting up a Call'"" on page 43 if you are not familiar with how this procedure
is performed with the Test Set.

Registering the Mobile Station will ensure that it is monitoring the Test Set’s Paging channel.

108
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Chapter 5, Short Message Service Tests
Sending Short Messages on the Traffic Channels

2. Optional: Clear (erase) old messages in the Mobile Station.

Access the message list and follow prompts on the
Mobile Station to erase current messages.

erase.ds4

www.valuetronics.com
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Chapter 5, Short Message Service Tests
Sending Short Messages on the Traffic Channels

3. Enter a short message in the Test Set’s data field.

COWA E®IRT MEEEAGE EERYICE

1. Select SMS from the To Screen, CDMA list. Call Stetus
M Transmitiine
. . J Paae Sert User Data IRECLILIZ
2. Position the cursor in front of the data field =) Rfesss Frabe
O Ceanected
shown. ] E®S In Frasress
= B Ack Feud
3. Press the knob and enter a message. Select LR UL
Done when done.
Send Hae Alert Oeta Bade TraffLe Ta SEra#n
fasn Made
F1BFLYY HERELAE oo et 1 S
Oang Trma
Frivacy Durlicaie F
Uigr Bats ATROCE
013 Addr [ Serens |
ilwes| A5 Ontabese| O Analag
Lenutlk ESH |
LB charg

Pase Eate Canfiq

sms12.pcx
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Chapter 5, Short Message Service Tests
Sending Short Messages on the Traffic Channels
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4. Send the message.

1. Select Sve Opt 6 or 14. ——— COMA S8IRT HESSAGE SERVICE
Cull Sietus
@ Transmitting
2. PresstheCALLkey. O Faas EBent User Data |RECLLIS
I Beecass Frabe
J Connegted
The MS Ack Revd will light when the Mobile B e in fratress
Station has sent an acknowledgment that it S S Rrk Cause Cades
received the message.
Gend Asq TrafFFec T Borasn
[ Bxecate | Qate Bade
w CORs

HE Divabege| o Andlad

Aakis
Pade Fale Conf 4

sms5.pex+newfield.pcx

Selecting Service Option 6 will select Rate Set 1 (9600 bps full rate).

Selecting Service Option 14 will select Rate Set 2 (14400 bps full rate).
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Chapter 5, Short Message Service Tests
Sending Short Messages on the Traffic Channels

5. Enter another short message in the Test Set’s data field.

1. Position the cursor in front of the data field T (OHR ZEART HEZSAGE ZERYICE

shown. B TranimiLling
J Paws Beni Usgr Datg IRECLLIE
I Recass Prabe
3. Press the knob and enter the second message. I Cennes Led
1 E®S In Froaress
Select Done when done. & B Ack Ecud
ME Rck Cause Cade:
Send Asa Alert feta Made fraéruc fo Ecrasn

Dati Made

Priprily Engading & CDA3

F1™sT welacate

m Pisr Qane
rl1¥ F —
CEREET T

tipes | B9 Davabeie| & Anilad

LEfiLh
3 chers L]
Page Eale Canf ig

sms6.pcx+newfield.pcx
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Chapter 5, Short Message Service Tests
Sending Short Messages on the Traffic Channels
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6. Make a call.
1. Select Svc Opt 1 or 32768. Tooll Srotwe £l Lot Ll 3 3 dlde:
i '||J."--|:||:l'.1= -
2. Press the CALL key. — AL b ) (UL
u E::'-:--:';:
3. When the Mobile Station rings, press the SEND u ;15-:!',' bond
(or green) key on the Mobile Station’s keypad Lader
to connect the call.
Fend BEd Traffi Ta SErden
. . W D25n Bade
The Connected annunciator must be lit before & (DR
. Oun Tres
proceeding to the next step.
Echo Galuy
stabgie| O Analan
1%
Pasge Fals Canfis

sms7.pcx+newfield.pcx
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Chapter 5, Short Message Service Tests
Sending Short Messages on the Traffic Channels

7. Send the message.

1. Select the Send Msg Execute field.

The SMS in Progress annunciator will light when
the message is sent, and remain lit until an
acknowledgment is received or SMS times ou

The MS Ack Revd will light when the Mobile
Station has sent an SMS Acknowledgment
message.

GOHA SEQRT MESSAGE SERWICE
Call Etatws
B Trifiaitting
BB Pise Sant
I Access Probe
B Connected
B SHE 1A Prosreds
[ H% Rck Rcwd

Usier Datg IRECLIIG

WS Rek Cauiw Cadai

Send Mgy Algr1 fiLta Made Traddic Te §erppa
Ouie Hedw
Fiariy Encading fiuc Oet | |
Oate Tras
FLdls urlacate F
Vggr Qate dhid Delay
OrFia Addr I? Secends |
times | A5 DetaEase| O Analow
Lerath I
3 chars | D30T ZES
Pase Fate Lealin
pali |
sms10.pex+newfield.pcx
CIAA EHDET HEESAGE EERWICE
Call Eiatus
B TriasAitting
B Fove Sent Jser Daig |RECELIS
B Access Frobs
@ Cionrye A R
1 5HE In Praaress
p W HE A<k Rowd
85 Ack Cause Cades
Sand Bsq Alurk finta Made TraffLc T Ecraen
Jate Made
Friprile Encading F & COK
FITTT
PIVEAT urlucate AT
Ugkr Qi Echo Salay
ris Bddr j: Serands |
tines| M5 Dotabéie| © Analad
LEfiLh i TEST |
3 chers L]
Page Eals Canf i4
Hali G IE

sms11l.pcx+newfield.pex
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Measurement Overview
1.

NAU R WD

Chapter 5, Short Message Service Tests
Sending Short Messages on the Traffic Channels
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'""Register the Mobile Station.'" on page 108.
See "'Setting up a Call" on page 43.

""Optional: Clear (erase) old messages in the Mobile Station.' on page 109.
""Enter a short message in the Test Set’s data field." on page 110.

""Send the message.' on page 111.

""Enter another short message in the Test Set’s data field." on page 112.
'""Make a call." on page 113.

""Send the message.' on page 114.

www.valuetronics.com
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Chapter 5, Short Message Service Tests
Sending Short Messages on the Traffic Channels
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The following Authentication tests verify that the Mobile Station Under Test
(Mobile Station) is able to use the Cellular Authentication and Voice Encryption
(CAVE) algorithm correctly.

For Authentication tests to pass, the Mobile Station and Test Set must possess
identical sets of Shared Secret Data (SSD). SSD consists of two subsets:

* SSD_A (used for Authentication procedures) and
« SSD_B (used to support voice privacy)

NOTE: In this section, the acronym SSD will be used to refer to SSD_A.

Authentication test results are displayed in a portion of the display referred to as
the Authentication Data Table.

COMA AUTHERFICATION
Resistratioe with Aythent Possed
Revigtrandes Treed Pouer-up

Peransier Evegcted Pepelugd Sienug <« Authentication

AITHE

RANIE - - Data Table
COUHT - -

AUTH.S]0E 1 0 Pasdes
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Chapter 6, Authentication Tests
List of CDMA Authentication Tests

List of CDMA Authentication Tests

"Initializing SSD to Zero' on page 119.
"Updating SSD" on page 127.

"Performing a Unique Challenge-Response'' on page 134.
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Chapter 6, Authentication Tests
Initializing SSD to Zero

Initializing SSD to Zero

This procedure tests the Mobile Station’s ability to respond to a timer-based
registration with authentication parameters that match the values expected by the
Test Set.

This procedure is performed after SSD has been initialized to zero in both the
Test Set and Mobile Station. SSD is initialized to zero by changing the A-Keys. If
you cannot change the A-Key in the Mobile Station, you cannot perform this test.
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NOTE: SSD is not directly accessible in any fields on the Test Set’s display.
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Chapter 6, Authentication Tests
Initializing SSD to Zero

1. Register the Mobile Station.

If the Mobile Station is already registered, this step is not necessary.

See "Setting up a Call'"" on page 43 if you are not familiar with how this procedurg
is performed with the Test Set.

Registration provides the Test Set with the Mobile Station’s ESN (Electronic Serial Number).

ESN is displayed in the MS Database field.

Authentication procedures rely on ESN to generate valid A-Keys and compute numbers used to check for
possession of identical SSD (shared secret data) between the Mobile Station and Test Set.
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Chapter 6, Authentication Tests
Initializing SSD to Zero

2. Initialize the Test Set’s SSD to zero.

1. Select Authen in the To Screen, CDMA list.
COMA AUTHEWRLCATIEN

) o ) Call Fratus Reistratics winh Authens Possed >
If the SSD_A=0 annunciator is lit, performing the = ;L: L Revigiranica Treet Poukr-up =
rest of this step is not necessary. O Puse Sent Pramsler Evmpcted Fecalued  §lenug 2 0n
| Access Prabe AUTHE - = = =
.. . . ) Coassted RAMHDL 8 %
2. Position the cursor in front of the A-Key field. ' SED Updut COUHT - - ==
! Unia Chell AUTH.®0DE 1 0 Pasies S =
o B 550.A=D 2 ©
3. Enter any number within the allowable range of - PTEr— Y |Lar ——— 3
. 1E 1 1 g SLresEn
A-Key values, using the DATA keys. Press th 1000050 000300005 17451 7]
ENTER key when the number has been - — & COmi
entered. fin 0Ef | fate Bade
Ilner B34 EITIN | 3 Dotabeis -
Jaid I7P@
The SSD_A=0 annunciator should be lit. 330 ledate che | 1¥F4 | O Analas

q Ausher ot | [ENETTEREEEN
ST Lonf i3

=
= |
-
L
3
E
-
L=J
-
=

The Check Digits field should display a six-digit
number. !

Entering an A-Key initializes SSD to zero.
The range of values allowed in the A-Key field is 0 to 18446744073709551615.

The number you entered in the A-Key field, along with the Mobile Station’s ESN acquired during registration,
are used by the Test Set to generate the six digits displayed in the Check Digits field. If no Check Digits appear,

make sure an ESN value is displayed in the MS Database ﬁeld.l
The Check Digits are part of the A-Key, and provide a method for checking A-Key validity.

If the ESN changes (for instance when another Mobile Station is connected to the Test Set and registers) or is
cleared, the Check Digits field will be cleared.

1. If Kor PCS is selected in the Protocol field, the Check Digits field should be blank.
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Chapter 6, Authentication Tests
Initializing SSD to Zero

3. Initialize the Mobile Station’s SSD to zero.

1. Access the Mobile Station’s A-Key register and
enter the identical sequence of digits displayed
in the A-Key field, followed by the six Check
Digits (if protocol is not Kor PCS).

The Mobile Station should confirm the entry of a
valid

This step instructs you to enter the A-Key displayed in the A-Key field because it is assumed to be valid (the Test
Set calculated Check Digits based on the 20 A-Key digits and Mobile Station’s ESN acquired during
registration). This procedure, however, will work with any valid A-Key, since any valid A-Key will initialize the
Mobile Station’s SSD to zero.

If you cannot change the Mobile Station’s A-Key but you know what it is, enter it in the A-Key field on the Test
Set (as described in the previous step), then skip to''Updating SSD"' on page 127.
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Chapter 6, Authentication Tests
Initializing SSD to Zero

4. Turn on Authentication.

. OB AUTHERT[CATIEH
1. Position the cursor at the Authen field. Cell Sigtus Fesigiretioe with Suihent Pessed
B Tranzmitiine RFesisiretaipe Tyeel Power=up >
O Eedalstering =
2. Press the knob to select On. O Faae Eeni Prraasier Expecipd Epraived Sigius =)
2 Recass Frabe AlTER = C 0
O Laangcted RRHEC - - =
I EE] Update cousr - - o )
) Usis Chall ALITEHODE 1 0 Posses ==
M :E0_A=D S =
o
A.EE [Rack Diwiis HS 1D Ta GEra#n o
JunnnZaqo0nEan0 0Dy REE L Ausc | Q@
& CDRd n
Auk hiin Trnffeg
Deta ®ade
Tiner Fes o Do | PRI
Oetn Tree
1 T[T L] 2 Arialan
Eche Dalay
Urizn Chell | Aukken Onia
Ganf i
Selecting "On" in this field results in the Test Set signaling the Mobile Station to include authentication
parameters in messages requiring authentication (AUTH_MODE =1).
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Chapter 6, Authentication Tests
Initializing SSD to Zero

S. Perform a timer-based registration.

1. Position the cursor at the Timer Reg field.
2. Press the knob to select On.

3. Wait for the first registration to complete (about
20 seconds).

Read the Registration with Authen: message in the
Authentication Data Table. It will indicate
whether the registration passed or failed.

If the test failed, check the passed or failed status
of each the following parameters: AUTHR,
RANDC, COUNT, and AUTH_MODE to see
which parameters did not match expected values.

After the first timer-based registration is
performed, the expected COUNT parameter will
be "Unknown." The Status of COUNT will be
"Failed," until the next registration when an
Expected COUNT parameter is available.

CONA RITHEHTICETIOH

Cell Siatus Faqistraiion with Authsa! Foiled
W Tranzmiktzna Feaistration Tema! Timer
= Eealsterisg
= Fawe Sent Fargapkdr  Exescied  Feielved  Siofug
O Broes: Probe T THE T90EA ZO0EH Paszee
J Ceaned s FAHDC 1 3 Padiwed
0 EEA Updeia CUHT Unkadun z Falled
L Usig Chill BITH_HDDE i 1 Passes
W 550.A=0
A_KEY Check Disiks HE 10 Ta Scrasn
fion0Eanaunnpeanon0eg 33763
& Chind
Hut hen Tratkic
? Date Mods
inEr Hee HE Dainbuse
[ Qo 01 | XTI
S50 Padatw EDDBIAQD 2 Analag
Exersie | Echo Delar
Unin Chall | Aushesn Bate
Eroceis | ont i
- COEE AUTHEMTICATIGN
Ll Feslsireties with Auihent Posed
[ W Fewistretioe Tvee! Timer
=) Eedqlaterins
O Paae Eeni Foraaener Edpectied Fecoived Siotus
= Booess Prabe uTe IE [H EEETYS
I Cannected RRHEE M 14 Fadies
O £50 Uedais coust 13 IE Passes
] Umiq Chall AUTE_HODE | 1 Fasied
W :50.A=D
A_KE [heck Damits HE 10 Ta Grraen
|7i51a
= . # Lhns
Aut hen Traffic
Dera Badg
iner Hes p A% Databese
i Tree | ENI
S50 Wadat _ [TEEE O Annlas
Eiecate | cho Beloy
Unia Chell Autkin Data _
Canf 19

Registrations should occur at about 20 second intervals.

The Mobile Station and Test Set combine SSD with a random number and the ESN of the phone when
computing AUTHR. This value is transmitted by the Mobile Station, then compared (along with other
Authentication parameters) with the expected value by the Test Set to determine Pass/Fail status.

124

S:\agilent\8924e\App_Guide\Book\Chapters\amauth.fb

www.valuetronics.com




Chapter 6, Authentication Tests
Initializing SSD to Zero

6. Disable timer-based registration.

1. Position the cursor at the Timer Reg field. = COME AUTHERTLCATIEN =
Call Staies Eesigtratied winh Aythsns Fasped >
E pr"trl'-'.lﬂr.'i Fewtsirebaes Treed Tiaer =
enistering =
2. Press the knob to select Off. El Peas 5ent Pardadier Esnsctad Recpived BELLU =
O Aceess Probe ALTER SCEE SCEE FPuesad = 9
O Connectad RAKEC M 14 Possad oo
2 550 Padats COUsT b | 1B Passed Q<
O Unin CEall AUTE_HODE ] | Presed o
W 550 B S5 o
_|
R_KEY [hack DiwEiis HE 1D Te SeFpsa 8
DU &
® COAR
Bath#n TEefiie
Oeta Bade
pasr Ked EEETINE 1S Ditasais
Dara Trig
E3l Updaia gudlsrrd 0 Andlos
i he e lax
al4 Cha Authsn Devs| ENECTEREEEN
Ceafin
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Chapter 6, Authentication Tests

Initializing SSD to Zero

Measurement Overview

1.

w

""Register the Mobile Station." on page 120.
See "'Setting up a Call" on page 43.
"Initialize the Test Set’s SSD to zero." on page 121.

Screen: CDMA AUTHENTICATION
Enter value in: A- Key

"Initialize the Mobile Station’s SSD to zero." on page 122.
"Turn on Authentication.'" on page 123.

Screen: CDMA AUTHENTICATION
Make selection in Aut hen

"Perform a timer-based registration.' on page 124.

Screen: CDMA AUTHENTICATION
Make selection in Ti ner Reg

""Disable timer-based registration.'" on page 125.

Screen: CDMA AUTHENTICATION
Make selection in Ti mer Reg
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Chapter 6, Authentication Tests
Updating SSD

Updating SSD

SSD Update tests the Mobile Station’s ability to synchronize SSD with the Test
Set.

This procedure will show you how to perform SSD Update on the Paging/Access
channels. SSD Updates can also be performed on the Traffic channels by making
a call then performing this procedure.

>
c
z
>
0]
=}
=
o
8
o
=)
a
2]
i
2]

During the SSD update, the Test Set and Mobile Station acquire new sets of SSD
using their current A-Keys. The Test Set and the Mobile Station then compare
the new SSD values and the Mobile Station sends a message to the Test Set
confirming or rejecting the new value.

No authentication parameters are displayed in the CDMA Authentication table
during this test.
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Chapter 6, Authentication Tests
Updating SSD

1. Register the Mobile Station or Set Up a Call.

If the Mobile Station is already registered or a call is connected, this step is not
necessary.

See "Setting up a Call'"" on page 43 if you are not familiar with how either of
these procedures is performed using the Test Set.

Setting up a call registers the Mobile Station.
Registration provides the Test Set with the Mobile Station’s ESN (Electronic Serial Number).

ESN is displayed in the MS Database field.

Authentication procedures rely on ESN to generate valid A-Keys and generate other values used to check for
possession of identical SSD between the Mobile Station and Test Set.
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Chapter 6, Authentication Tests
Updating SSD

2. Enter the Mobile Station’s A-Key into the Test Set.

If you performed "Initializing SSD to Zero'" on page 119, this step is not necessary.

>
1. Enter the most significant 20 digits (non-check- LOME AUTHERT [CATIOH =
ol : P : Call Sietus Eewigiratdps with Auihent Possed =
digits) of the Mobile Stat}on S A-Key into the "r:ru.ﬁ:um: Revisirat iom "r'.“: ;_JHH i 25
Test Set’s A-Key field using the DATA keys. E Betlatrring . i o =3
Press the ENTER key when you are done. = ;:?:,I;I;'r.,m ;';EE;*'H LU 2 %
I Coangcted RRHIC - S5
. . ] EE0 U LOUST = -
The SSD_A=0 annunciator should be lit. o els Ff:lT AUTE.HODE 1 I Passed ~
& :E0_A=0 3
2. Compare the numbers in the Check Digits fie A.EE [hack Diwiis S 11 Ta BCrash
. e . - 2 00 D a0 0 fidl
with the last 6 digits in the Mobile Station’s A= e TN & Coms
Key. If they do not match, one of the A-Keys is Hut hin Traff L
. .. Dot Bade
not valid. Check the 20-digit sequence entered Tiner Fes o Do | JECERITITIT,
in the Test Set to be sure it matches the Mobile P Debo lved i .
. 3 migk e kL] O Analan
Station’s A-Key. Esecais | Eche [Balay
Inin Chell | Autben Oeta
_ _ canf i4
EEE—.
If you do not know the Mobile Station’s A-Key, and have no way of finding out what it is, try entering zero in the
A-KEY field. The A-Key in many Mobile Station’s is initially programmed to zero until re-programmed by the
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Chapter 6, Authentication Tests
Updating SSD

3. Turn Authentication On

1. Position the cursor at the Authen field CIMA AUTHEHTICRTIOH
Call Btatus Fona witk Buthen! Possed
Trameam]ejrs
2. Press the knob to select On. L Resistaring .
B Fose fans Paramat gr YEECLE Epraiu L8k us
B Access Probe ALTHE CLEE WCEE  Passee
B Connecied EFS0C 34 a4 SEET -
2 350 Pedase LIUHT 1] 1B Passes
O unin Chall AUTH.MDDE 1 1 Passes
I 550_8=0
BKEY Check Bialis HE 18 To Ecrawn
74518
& [DM
Bathen Traffic
Data Hade
Tiaar Eea HE Daiabiese
IEEDTT ita [vee
=20 Uedate BOELITF4 o Analas
- o
Usiq Lhal ulhén [DiLa _
AT | BT Cantia
Turning Authentication "On" sets the AUTH_MODE bit to "01" in signaling messages and causes the
Mobile Station to send Auth parameters AUTHR, RANDC, and COUNT to the Test Set.
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4. Perform an SSD Update

Chapter 6, Authentication Tests
Updating SSD

1. Select the SSD Update Execute field.

may be only momentarily.

The SSD Update annunciator will light, but this

Lall Etaius
I Tronsaittine
2 Resigrerins

B Pose Sent Fargaekir  Exeeciad

FEMA RUTHERTICRATEIOH

Ercelved

3105 S

W fAccess Probe
B Connesied
B 550 Pedate
L) Unin Chall
B 350,820

-/

H_EEY Theck Bivias
1300000H0000P0E0001 74318
Fathen Traffic

Data Made
LARr EE1
ila TEE

i

50 Updaiw

Ecka Olux
Uaia Chall | Puthen Data

&

HE Baiobuse

BDEI3TFA

Ta Grraen

W [Dns

2 Analaq

Conf i1

During the SSD Update, the Mobile Station and Test Set combine the A-Key with a common random number,
RANDSSD, and then compare results to determine if SSD matches. RANDSSD is a settable value (see
RANDSSD field on the CDMA CELL SITE CONFIGURATION screen) sent from the Test Set to the Mobile

www.valuetronics.com
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Chapter 6, Authentication Tests
Updating SSD

5. Check the message displayed for test results.

Read the SSD Update on Paging (or Traffic):
message. It will indicate whether SSD Update
passed or failed.

After a successful SSD Update, the SSD_A=0
annunciator should no longer be lit.

Station

CEMA AUTHEMTICATEGH

[all Sratus B0 Uedate an Traffice Possed

B Pese Gent Fargmetgr Expecled Eecdjued Fietug
I Access Proke Heas

W Connecied

O 85D wadune

I Unin Chall

S50 8=

H_KEY heck Bivite HE 10 Ta Ecraen

30000DEIO000E0E 00 960 |
& COR2

Fathen Traffic

_ Dita Hode

paar Eea HE Batobose
T 1o Troe

EE0 Updaig BODEIA00 2 Analaq
[ Fezcute | tha Oelos

Uatg Chall | Putken Dova| ENEEEEREENN

Eoacure M0l | Cant i1

After new values for SSD are computed and compared between the Mobile Station and Test Set, the Mobile
transmits a message to the Test Set indicating the status of the SSD Update (passed or failed).
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Chapter 6, Authentication Tests
Updating SSD

Measurement Overview
1. ''Register the Mobile Station or Set Up a Call." on page 128.

See "'Setting up a Call" on page 43.

N

""Enter the Mobile Station’s A-Key into the Test Set." on page 129.
3. "Turn Authentication On' on page 130.

Screen: CDMA AUTHENTICATION
Enter value in: A- Key

4. "Perform an SSD Update' on page 131.

Screen: CDMA AUTHENTICATION
Make selection in Ti ner Reg
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5. "Check the message displayed for test results." on page 132.

Screen: CDMA AUTHENTICATION
Observe: Authentication Data Table.

It is recommend the following procedures be performed after Updating SSD to
further verify correct Mobile Station performance:

¢ "Performing a Unique Challenge-Response' on page 134
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Chapter 6, Authentication Tests
Performing a Unique Challenge-Response

Performing a Unique Challenge-Response

Unique Challenge-Response tests the Mobile Station’s ability to send the Test Set
a parameter that indicates it has SSD identical to the Test Set’s.

This procedure will show you how to perform a Unique Challenge-Response
procedure on the Paging/Access and Traffic channels. The Mobile Station should
respond with a computed value for AUTHU, which the Test Set will compare
with an expected value to determine Pass/Fail status.

134

S:\agilent\8924e\App_Guide\Book\Chapters\amauth.fb

www.valuetronics.com



Chapter 6, Authentication Tests
Performing a Unique Challenge-Response

1. Synchronize SSD between the Test Set and Mobile Station.

1. Perform either:
*Initializing SSD to Zero, or
* Updating SSD
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Performing either of these procedures synchronizes the SSD value stored in the Test Set with the SSD value
stored in the Mobile Station.
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Chapter 6, Authentication Tests
Performing a Unique Challenge-Response

2. Select Unique Challenge.

1. End a call if Call Status is Connected
2. Select the Uniq Chall field.

The Uniq Chall annunciator should light
momentarily.

~/

-

gll Sietus
TrandmiLLind
Eaalsserlng
Fane Eent
REcesE Frabe
Lannec ted
90 Updat=
D=is Chall
EEd_A=D

ARCO000.

COMR AUTHEHTICATIDE

Pearimetiar

Eweacsep

Beceived

Eegtus

H_EET

Check Dinits
17e51d

Hut hen

T1ner Reg

B30 Hedet

Unin Lhall

|

Treféic
Dati Meds

5L | FEs

chio Delay
Authes Dati

3 LD

15 Dutabase

RN

Te FcFresa

& COHA

0 Anelos

Cead s

This step performs a Unique Challenge on the Paging/Access channels.
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3. Check the Authentication Data Table for results.

Chapter 6, Authentication Tests
Performing a Unique Challenge-Response

1. End a call if Call Status is Connected

2. Select the Uniq Chall field.
Read the Unique Challenge on Paging (or Traffic):
message. It will indicate whether the Unique

Challenge passed or failed.

Check the Authentication Data Table for AUTHU
Pass/Fail results.

match the expected value.

« GOM3 AUTHEWT [CATIEH

[all Etatms Uniqaua Challanse ca Pasine! Pesses

B Trinaaityint

O Resisiering C

2 Pewr Sani Forgssier Fupecipd Fecpived Eigius
2 fccess Probe HUTe KOE ] <IN Fasasad
O Connesiad

L) 550 Dedaie

O Unin CRall

W 550 8=

F_EEY [hack Diwirg LERN!] Te FeFgpa
130000080300000¢4001 fatts |

& CORR

FaLhen Triff

m Duta Bade

pakr Kea HE Dk agais

ES Updaia -DERE L] U Analoy
[Lagcute | ATECE

Ualg Chall | Autken Deve| ENEETEEEEE
| Exacuse WML Iear | Leafia

If the Unique Challenge on Paging (or Traffic): Failed message appears, it means that AUTHU did not

www.valuetronics.com
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Chapter 6, Authentication Tests
Performing a Unique Challenge-Response

4. Perform an Mobile Station-originated call.

1. Enter any phone number on the Mobile Station’s
keypad and press the SEND (or green) key.

LOWR AUTHEHTICATIOE

Call Frarug Qrjsiaatian with RuLkh&ns Fasssd
B Transaitiing
O Eeaisterina
= Fass SeetL Parametsr Fomscngg Pecejusd Seatud
W Rrcess Frabe AUTHE 20594 ¢33 Prisad
B Czanected RAHDL el M Pessad
2 &0 Uedatrs COUHT ¥ 1 Fiasaed
O Uais Chall AUTH.®OOE 1 I Foesad
W ESA_A=D
A.EE¥ Chetk Dimivs 510 Te SeFesa
fl0003000005900000059 13971 | CONER
# CORR
Aut kea Treffie
m fate Heds
iner Fes | "G Detabase
T Dota Tae
550 Wadake L[ i idudal s 0 Anal o
reiate | cho lelav
Unia Chell | Aunhes Devi | ENEEEEEEEEN
[Eiccas  WCTocr Eoatio
[1E3ls |

After Send (or green) is pressed on the Mobile Station, the Access Probe annunciator on the Test Set, will light
to indicate that the mobile station sent an access probe sequence in an attempt to gain system access.

Some Mobile Station’s require the number entered to be at least six digits long.
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Chapter 6, Authentication Tests
Performing a Unique Challenge-Response

S. Perform the Unique Challenge.

1. Select the Unlq Chall field.  CDEE AUTHEETICATION
Call Staiws Uninug Challande ea Treffic! Pogpsed >
. . I Trensattiing c
Read the Unique Challenge on Traffic: message. It C Resisierins =
1 indi : O Pase el Paraagler Exmpctied Pecpiusd EBLaligg ]
Wl'll indicate whether the unique challenge passed or B heirss Brobe T T TITH: T =4 @)
failed. B Connectsd o %
O 550 Wedaiw 2=
o O linin Clall o =
Check the Authentication Data Table for AUTHU W 5500 Z o
Pass/Fail results. B_KEY track Distis M5 10 Te Scresa 4
[0 D R B DT e D 174518 2
# COHA
Rathen TrLffuc
= 08F | Outa Bade
Tiner Epd HE Datagaie
Ditn Trpg
EED Urdaie 19754 0 Anales
Erecute | Eche Fele
Uals Chall Authen Daeta
| Esecuse | Leafin
If the Unique Challenge on Paging (or Traffic):
Failed message appears, it means that AUTHU did not match the expected value.
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Chapter 6, Authentication Tests
Performing a Unique Challenge-Response

Measurement Overview
1. "Synchronize SSD between the Test Set and Mobile Station.' on page 135.

2. '"Select Unique Challenge." on page 136.
3. "Check the Authentication Data Table for results." on page 137.

Itis recommended that you perform a Unique Challenge-Response after
"Initializing SSD to Zero' on page 119 and after '"Updating SSD" on page 127.

140

S:\agilent\8924e\App_Guide\Book\Chapters\amauth.fb

www.valuetronics.com



Protocol Logging

The CDMA protocol logging feature allows the capture of over-the-air forward
and reverse IS-95A messages on the traffic channel or paging/access channel.

This logging feature is intended to be used as a low-level tool to aid the advanced
user in debugging new phone designs or qualifying the operation of new mobile
stations.

CAUTION: Operation and setting changes made using the information contained in this module can
negatively affect system operation. Agilent Technologies makes no claim or warranty of
proper operation or fitness of use when the user has altered the operation of the unit using
these techniques.
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Chapter 7, Protocol Logging
Hardware and Software Requirements

Hardware and Software Requirements

Using the protocol logging functions of the Test Set requires a number of specific
hardware and software items not supplied directly by Agilent Technologies. It is
the user’s responsibility to acquire those items not provided by Agilent
Technologies.

CAUTION: Attempting to use hardware and software items other than those specified in this module
may result in unsatisfactory performance. Agilent Technologies does not make any claims
of suitability as to the form and/or function of such substitutions.

Hardware Requirements

Three pieces of hardware, besides the Test Set and mobile station, are required to
use the protocol logging functions of the Test Set.

* An industry standard PC compatible computer1

e Break-out Adapter Agilent P/N 08924-61029 (37 pin "D" connector to two 9-pin and
one 15-pin "D" connectors)

The break-out adapter is shipped as standard equipment with the Test Set.
* A null-modem cable, no more than six feet in length.

The null-modem cable is not provided by Agilent Technologies, but is a readily avail-
able standard serial cable. The end of the null-modem cable that mates to the Test Set
(break-out adapter) will be a nine-pin male sub-miniature "D". The end that connects
to the computer will be a nine-pin female male sub-miniature "D" or a 25-pin sub-min-

iature "D", depending on the computer. The User Manual for PROCOMM PLUS? (see
"Software Requirements'' on page 143) shows diagrams for making a null-modem
cable from an RS-232 cable.

1. The computer should be equipped with a buffered 16550 UART (Universal Asyn-
chronous Receiver/Transmitter). This will allow serial communication even if the proces-
sor is busy and cannot immediately handle the serial port interrupt requests. A 486 33MHz
class microprocessor is adequate, but a 586 100 MHz class processor will reduce the like-
lihood of missed characters sent from the Test Set.

2.  PROCOMM PLUS is a product of Datastorm Technologies, Inc.
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Chapter 7, Protocol Logging
Hardware and Software Requirements

Software Requirements

The computer must have a communications software package installed that is
capable of the following:

* Handling a null modem serial connection
* Supporting a baud rate of 115 kbps

* Emulating a VT 100 terminal.

The following communications packages have been tested and verified to work
for protocol logging:

e PROCOMM PLUS version 2.01 for MS-DOS from Datastorm Technologies, Inc. run-
ning with MS-DOS version 2.0 or later (Agilent Technologies recommends MS-DOS
version 6.22).

* HyperTerminal (comes with Windows 95). Agilent Technologies recommends a 486
66 MHz class microprocessor and 16 MBytes of RAM for Windows 95.
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Chapter 7, Protocol Logging
Connecting the Test Set to the Computer

Connecting the Test Set to the Computer

CAUTION: Be sure that a null-modem cable connected to the Test Set is never left unterminated. It must
remain connected to the computer’s serial port. Because data on the protocol logging
connectors is transferred at a very high speed, an unterminated or poor quality null-modem
cable could generate internal cross talk, causing the Test Set to behave erratically and
possibly crash.

1. Install the break-out adapter.

1. Remove the metal cover plate from the Cell Site/
Triggers rear-panel connector, if one is present.

2. Attach the break-out adapter to the Cell Site/
Triggers connector.

3. Do not over tighten the attaching screws.
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2. Make the connection between the Test Set and the computer.

1. Connect one end of the null-modem cable to
Logging Port 1 on the break-out adapter.

2. Connect the other end of the null-modem cable to
the serial port on the computer.
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Port 1 Port 2

Logging Port 1 outputs signaling that occurs on the forward and reverse traffic channels.

Logging Port 2 outputs signaling that occurs on the forward paging channel and reverse
access channel.

The computer'’s serial port will likely be a nine-pin female sub-miniature "D", or a 25-pin
female sub-miniature "D" connector.

Buffered UART (16550) must be installed in computer.
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Setting Up the Communications Package

This section will provide the general settings for configuring a communications
package for protocol logging with the Test Set. If you are using PROCOMM
PLUS, detailed setup information for installing or reconfiguring PROCOMM
PLUS is provided.

General Setup Parameters

o Parity........ None
+ DataBits......c.c....... 8
e StopBits.....cccceeuenene. 1

e  Terminal Emulation...VT100

Installing PROCOMM PLUS

The following list includes the setup information that PROCOMM PLUS version
2.01 for MS-DOS from Datastorm Technologies, Inc. will prompt you for during
installation.

PROCOMM PLUS Prompt Settings
O Prompt: How will you use PROCOMM PLUS?

Choose: With a Direct Connection Only
U Prompt: COM Ports
Choose: Available serial port
U Prompt: Baud Rates
Choose: 115200
U Prompt: Communication Settings
Choose: No Parity, 8 data bits (Required for Test Set)
O Prompt: TERMINAL FAMILY
Choose: VI/AMSI (Required for Test Set)
O Prompt: DEFAULT TERMINAL EMULATION
VT100 (Required for Test Set)
0 DEFAULT DOWNLOAD PROTOCOL

XMODEM (Required for Test Set)
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Reconfiguring PROCOMM PLUS

If you already have PROCOMM PLUS installed on your computer, use the
settings listed in the following steps to insure proper setup.

1. Start PROCOMM PLUS

O At the DOS prompt change directories to where you installed PROCOMM PLUS.
O Type peplus, and press ENTER.
O Press any key to enter PROCOMM PLUS terminal mode.

2. Set Up "TERMINAL OPTIONS".
0 While holding down the ALT key, press the S key.
This displays the PROCOMM PLUS SETUP UTILITY... MAIN MENU.
O Select "TERMINAL OPTIONS" from the list of choices.
This displays the PROCOMM PLUS SETUP UTILITY.. TERMINAL OPTIONS.

O Follow the on screen directions for changing the settings.

.v]

A-Terminal emulation............... VT100 g’ @)

e =2

B- DUPIEX..orrrvrrerrnerrverenne FULL =5

o @

O Esc: Exit back to PROCOMM PLUS SETUP UTILITY...MAIN MENU. e
=
(o]

3. Set Up "HOST MODE OPTIONS".

O Select "HOST MODE OPTIONS" from the list of choices.

O Follow the on screen directions for changing the setting for D- Connection Type to
"DIRECT".

O Esc: Exit back to PROCOMM PLUS SETUP UTILITY...MAIN MENU.

4. Save the current settings to the PROCOMM PLUS Software.

O Select "SAVE SETUP OPTIONS" from the list of choices.
O Esc: Exit back to PROCOMM PLUS SETUP UTILITY..MAIN MENU.
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5. Configure the computer’s serial port.
O While holding down the ALT key, press the P key.
This displays the LINE/PORT SETUP screen.

O Type, next to the prompt "YOUR CHOICE", the characters that correspond to the
following parameters:

BAUD RATE= 115200
PARITY = None
DATA BITS =38
STOP BITS =1
PORT = Available serial port
O Save the current settings to the PROCOMM PLUS Software (ALT S keys).
6. Verify serial communication with the Test Set.
O Apply power to the Test Set.
As the Test Set is going through its power-up cycle, messages should appear.

O Press the Enter key on your computer.
O Ifsetup is correct, a prompt will be echoed back from the Test Set to the computer’s
screen.

DCS1> If serial port COMI 1 is selected
DCS2> If serial port COM2 is selected
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Logging Protocol Messages

With PROCOMM PLUS configured correctly, the Test Set will display protocol
messages on the computer display through the serial null-modem cable, which
may be connected to Logging Port 1 or Logging Port 2 on the break-out adapter.

Logging Port 1 will provide all over-the-air messages sent by the Test Set on the
Sync Channel and traffic channel messages sent and received by the Test Set on
the forward and reverse traffic channels.

Logging Port 2 will provide all over-the-air messages sent on the paging channel
and received by the Test Set on the access channel. By system default, certain
paging channel messages that are continuously repeated (those which are not
intended for a specific mobile station) are not displayed. These include the System
Parameters Message, Access Channel Parameters Message, Channel List
Message, Extended System Parameters Message, and the Extended Neighbor List
Message. The "o" command, (see "Logging Port 2 Commands'' on page 155)
allows you to turn on or turn off these messages.

@]
>
QD
©
—
@
=
~

Along with protocol messages, PROCOMM PLUS (in its default mode) will also
display:

o
=
o
—
(]
(#}
o
-
o
«Q
«Q
>
«

e Internal control messages from the Test Set
¢ Frame-rate indicators for forward and reverse traffic channels

The following example log shows typical data that might be logged from Logging
Port 1.
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1F1F1F1F1F1F1F1IF1IFIFIFIFIFIFIFIFIFIFIFIFIFIFIFIFIFIFIFIFIF1IF1IF1IF1IF1IF1IF1IF1FL1F
1F1F1F1F1F1F1F1IF1IF1IF1IFIFIFIFIFIFIFIFIFIFIFIFIFIFIFIFIFIFIFIFIFIF1IF1F1FL1F

0Ox7

Ack_seq

0x2

Msg_seq
Acknowl edge is required

DTMF on | ength = 350 nfSec
DTMF of f length = 150 nSec

1 digits received -- 2

<-- 50 07 07 02 01 00 01 05 02 02

--> 18 00 00 00 58 2b c6 1d

Reverse Traffic Send Burst DIMF Message \

/

Protocol Message

Internal Control Message

1F1F1F1F1F1F1F1F1FIFIF1IF1IFIFIFIFIFIFIFIFIF1IFIFIF1IFIFIF1IF1IF1IFL1F Frame Rate
1F1F1F1F1F1IF1F1IF1IFIFIF1IF1IFIFIFIF1IFIFIF1IF1IFIFIF1IF1IFIFIF1IF1IF1IF1IF1IFY F1EWAracters

The repeating "1F" sequence indicates the forward
channel frame rate (1=Full) and reverse channel

frame rate ((F=Full).

Refer to the following tables for other Frame Rate

Characters.
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Table 4 Forward Channel Frame Rate Characters

Frame Rate Indicators for Forward Channel (to mobile station)

8 kbps* ‘1’ = full €2’ = half ‘3’ = quarter ‘4> = eighth

13 kbps ‘5’ = full ‘6’ = half ‘7’ = quarter ‘8> = eighth

* ‘0’ = Corrupt frame

Table 5 Reverse Channel Frame Rate Characters

Frame Rate Indicators for Reverse Channel (to mobile station)

8 kbps * ‘F’ =full ¢-’> = half ¢’ = quarter ¢’ = eighth
‘f” = full rate likely

13 kbps ‘S’ = full ‘I’ = half ‘A’ = quarter ¢:> = eighth
‘s’ = full rate likely

* ¢ = corrupt frame

Capturing a Log to a File on the Computer

PROCOMM PLUS provides a capture mode that, when activated, stores all data
to a file of your choice for further evaluation.

1. To begin logging, hold down the Alt key on the computer, press F1.
You will be prompted to provide a filename.
2. Type in a filename for the captured log.
3. When you have completed logging, hold down the ALT key and press F1.

The status bar at the bottom of the computer’s display will indicate that the log has
been closed.

4. You can evaluate the contents of your file now with any text editor.
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Control Commands for Protocol Logging

Control commands allow modification to the protocol logging feature through the
computer running the communications package (see ''Software Requirements' on
page 143). All commands are sent by typing a single character on the computer
keyboard.

The menu of commands is displayed by typing a "?" (SHIFT, \).
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Logging Port 1 Commands

NOTE: A list of these commands can be displayed by pressing "?" on the computer keyboard.

"a" Pressing the "a" key on the computer keyboard causes the Test Set to display the
active parameters for the access channel.

"b" For internal Agilent Technologies use only.

"c" Pressing the "c" key on the computer keyboard causes the Test Set to display its
current CDMA channel parameters, such as Walsh code assignments and PN offsets. This
information is settable on the CDMA GENERATOR CONTROL screen.

"d" Pressing the "d" key on the computer keyboard causes the computer to display
compressed forward and reverse traffic channel data in hexadecimal format. Data is
preceded by a code that indicates the frame data rate, and whether it was received (Rx) or
transmitted (Tx). Refer to ""Forward Channel Frame Rate Characters'' on page 151
and ""Reverse Channel Frame Rate Characters' on page 151 for the meaning of each

3
code. o
o O
o
© 3
CAUTION: During a call, traffic data is continually sent and received by the Test Set. Pressing the "d" 3
key will cause the computer to log a tremendous amount of data. Pressing the "d" key again S ~
=
«

stops the display of data.

"e" For internal Agilent Technologies use only.

"f" For internal Agilent Technologies use only.
"1 " For internal Agilent Technologies use only.

"1 " Tt is not recommended that you use this command. This command toggles power
control mode. A field on the CDMA TRANSMITTER POWER RANGE TEST screen,
Closed Loop Pwr Cntl, should be used to perform this function.

"m' For internal Agilent Technologies use only.

" 0" Pressing the "0" key will toggle a command mode that logs all sync channel
overhead messages. Sync channel messages are continually sent by the Test Set, so be
prepared for a large amount of data. Press "o" again to disable.

"p" Pressing the "p" key will toggle a command mode that logs a "D" for each down
power control bit, and a "U" for each up power control bit. A power control bit is

transmitted every 1.25 mS, so be prepared for a large amount of data. Press "p" again to
disable.
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"q" For internal Agilent Technologies use only.

r" For internal Agilent Technologies use only.

"s" Pressing the "s" key will display the current parameters being used on the Sync
Channel.

t" Pressing the "t" key will display the current parameters being used on the Traffic
Channel.

"u" For internal Agilent Technologies use only.
"v" For internal Agilent Technologies use only.
"w' For internal Agilent Technologies use only.

"y" Pressing the "y" key will display the current parameters used on the system overhead
messages.

" +" For internal Agilent Technologies use only.

- " For internal Agilent Technologies use only.
", " Pressing the "," key will toggle a command mode that displays the Frame Rate
Characters (see '"Forward Channel Frame Rate Characters' on page 151 and
'""Reverse Channel Frame Rate Characters'' on page 151). Toggling frame rate
indicators off greatly reduces the amount of data logged.

" . " Pressing the "." key will toggle a command mode that displays a subset of the the
Test Set’s internal control messages, called Status Request Messages. Turning Status
Request Messages off makes it easier to analyze protocol-related data.
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Logging Port 2 Commands

NOTE: A list of these commands can be displayed by pressing "?" on the computer keyboard.

"a" Pressing the "a" key on the computer keyboard causes the Test Set to display the
active parameters for the access channel.

"b" For internal Agilent Technologies use only.

"c" Pressing the "c" key on the computer keyboard causes the Test Set to display its
current CDMA channel parameters, such as Walsh code assignments and PN offsets. This
information is settable on the CDMA GENERATOR CONTROL screen.

"f" For internal Agilent Technologies use only.

i " For internal Agilent Technologies use only.

"nm' Pressing the "m" key on the computer keyboard causes the Test Set to display the
monitored parameters on the Access Channel. If the Test Set has detected access probes,
this command will show if the information was good or bad via the message CRC
counters.
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" 0" Pressing the "0" key will toggle a command mode that logs all sync channel
overhead messages. Sync channel messages are continually sent by the Test Set, so be

n.n

prepared for a large amount of data. Press "o" again to disable.

o
=
o
—
(]
(#}
o
-
o
«Q
«Q
>
«

"p" Pressing the "p" key will display the current parameters being used on the Paging
Channel.

"q" For internal Agilent Technologies use only.

"s" Pressing the "s" key will display the current parameters being used on the System
Overhead Message.

"t" Pressing the "t" key will display System Time.

"u" For internal Agilent Technologies use only.
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"v" For internal Agilent Technologies use only.

"w' For internal Agilent Technologies use only.

" . " Pressing the "." key will toggle a command mode that displays a subset of the the
Test Set’s internal control messages, called Status Request Messages. Turning Status

Request Messages off makes it easier to analyze protocol-related data.
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Symbols

"Enable timer-based registration." on
page 148, 126

*RST, 20, 43

A

access attempts, ignoring, 66, 68
access probe output power measure-
ments, 65
amplitude error measurements, 55
arm measurement, 62
authentication
list of tests, 98, 118
authentication tests
initializing shared secret data to zero,

119
performing a unique challenge-re-
sponse, 134

shared secret data update on a traffic
channel, 132, 137, 138, 139
updating shared secret data, 127
average power measurements
selecting, 29
zeroing procedure, 27

C

cable loss
correcting for, 31
measuring, 33
calibrating
See also zeroing
calibration
recommendations, for zeroing average
power, 27
call
mobile originated, 138
mobile terminated, 49
carrier feedthrough measurements, 55
CDMA to analog handoft, 77, 81
CDMA to CDMA interband handoff, 70
channel
selecting, 45, 46
channel level calibration
programming example, 21
channel power measurements
programming example, 25
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D E F
default settings Eb/Nt frame rate characters
HP-IB syntax for setting, 20, 43 resolution of reading, 61, 63 forward channel, 151
demodulation reverse channel, 151
forward traffic channel, 59 frequency error measurements, 55
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H

handoff
CDMA to analog, 77, 81
CDMA to CDMA interband, 70
parameters, 78

I

ignore access attempts, 66, 68
Interband handoff, 70
interim test results, 61
IToc
definition, 59, 60
IS-95A
protocol selection, 44

L

loading ROM program
HP-IB syntax for, 21

logging, CDMA protocol, 141
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M P Q
maximum power measurements, 57 PCB_CAL, 21 querying
measurements phase error measurements, 55 calibrating status event register, 25
amplitude error, 55 power measurements
carrier feedthrough, 55 access probe output power, 65
demodulation of forward traffic chan- maximum closed/open loop, 57
nel with AWGN, 59 minimum closed/open loop, 57
frequency error, 55 presetting Test Set, 20, 43
phase error, 55 HP-IB syntax for, 20, 43
power, access probe, 65 primary CDMA channel
power, maximum, 57 System A, 45, 46
power, minimum, 57 System B, 45, 46
rho, 55 programming example
time offset, 55 CDMA channel level calibration, 21
waveform quality, 55 channel power calibration, 25
message RF generator level calibration, 26
logging, CDMA protocol, 141 protocol, 44
minimum power measurements, 57 protocol logging, 141
MSUT commands, 152
definition, 44 example log, 150
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R

receiver tests
demodulation of forward traffic chan-
nel with AWGN, 59
reset. See presetting instrument
RF channel
selecting, 45, 46
RF channel standard, 44
RF generator level calibration
procedure, 26
programming example, 26
RF path loss
correcting for, 31
measuring, 33
rho measurements, 55
*RST, 20, 43
running ROM program, 21
HP-IB syntax for, 21

S
SAT tolerance, wide, 80
shared secret data
initializing to zero, 119
updating, 127
shared secret data update
traffic channel, 132, 137, 138, 139
short message service
Sending short messages on the Paging/
Access channels, 99
sending short messages on the Traffic
channels, 107
SMS tests
sending short messages on the Paging/
Access channels, 99
sending short messages on the Traffic
channels, 107
SSD
see shared secret data, 119, 127, 132,
137, 138, 139
System A
primary CDMA channel for EIA/TIA
1S-95, 45, 46
System B
primary CDMA channel for EIA/TIA
1S-95, 45, 46

T
time offset measurements, 55
tolerance, SAT, 80
transmitter tests

list of, 54

waveform quality, 55
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U
unique challenge-response, 134

A\

waveform quality measurements
list of, 55

wide SAT tolerance, 80

V/

zeroing
recommendations, for average power,
27
zeroing procedure
average power measurements, 27
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