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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.

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

Herstellerbescheinigung

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

Schalldruckpegel Lp < 70 dB(A).

Am Arbeitsplatz.

Normaler Betrieb.

Nach ISO 7779:1988/EN 27779:1991 (Typprufung).




Safety

Considerations

T NN

WARNING

CAUTION

GENERAL

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. Thisinstruction 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.

Indicates earth (ground) terminal

A WARNING note denotes a hazard. It calls attention to a procedure,
practice, or thelike, 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.

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.




Safety Considerations for this Instrument

WARNING

This product isa Safety Class| instrument (provided with a protective
earthing ground incor porated in the power cord). The mains plug shall only
beinserted in a socket outlet provided with a protective earth contact. Any
interruption of the protective conductor inside or outside of the product is
likely to makethe product dangerous. I ntentional interruption is
prohibited..

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

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

If this product isnot used as specified, the protection provided by the
equipment could beimpaired. This product must be used in a normal
condition (in which all meansfor protection areintact) only.

No operator serviceable partsin thisproduct. Refer servicing to qualified
personnel. To prevent electrical shock, do not remove covers.

Servicing instructionsare for use by qualified personnel only. To avoid
electrical shock, do not perform any servicing unlessyou are qualified to do
0.

Theopening of coversor removal of partsislikely to expose dangerous
voltages. Disconnect the product from all voltage sourceswhileit isbeing
opened.

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

Thepower cord isconnected to internal capacitorsthat 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 250V fuse(s) or the same current rating and type (for example, nor mal
blow or timedelay). Do not use repaired fuses or short circuited
fuseholders.




WARNING:

WARNING:

Product
Markings

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 Il and Pollution
Degree 2 per IEC 1010 and IEC 664 respectively. FOR INDOOR USE
ONLY.

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

To prevent electrical shock, disconnect instrument from mains (line) before
cleaning. Use a dry cloth or one dlightly dampened with water to clean the
external case parts. Do not attempt to clean internally.

Ventilation Requirements: When installing the product in a cabinet, the convection
into and out of the product must not berestricted. The ambient temperatur e (outside
the cabinet) must belessthan the maximum oper ating temper atur e 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.

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

CSA - the CSA mark is aregistered trademark of the Canadian Standards
Association.




Hewlett-Packard Warranty Statement for Commer cial Products

HP E8285A CDMA
Mobile Station
Test Set

Duration of
Warranty: 1 year

. HPwarrants HP hardware, accessories and supplies against defects in materials and

workmanship for the period specified above. If HP receives notice of such defects
during the warranty period, HP will, at its option, either repair or replace products
which prove to be defective. Replacement products may be either new or like-new.

HP warrants that HP software will not fail to executeits programming instructions, for
the period specified above, dueto defectsin material and workmanship when properly
installed and used. If HP receives notice of such defects during thewarranty period, HP
will replace software media which does not execute its programming instructions due
to such defects.

. HP does not warrant that the operation of HP products will be uninterrupted or error

free. If HP is unable, within a reasonable time, to repair or replace any product to a
condition aswarranted, customer will be entitled to arefund of the purchase price upon
prompt return of the product.

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

. Thewarranty period begins on the date of delivery or on the date of installation if

installed by HP. If customer schedules or delays HP installation more than 30 days after
delivery, warranty begins on the 31st day from delivery.

Warranty does not apply to defects resulting from (@) improper or inadequate mainte-
nance or calibration, (b) software, interfacing, parts or supplies not supplied by HP, (c)
unauthorized modification or misuse, (d) operation outside of the published environ-

mental specifications for the product, or (€) improper site preparation or maintenance.

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 HP SPECIFICALLY
DISCLAIMSANY IMPLIED WARRANTIES OR CONDITIONS OR MERCHANT-
ABILITY, SATISFACTORY QUALITY, AND FITNESS FOR A PARTICULAR
PURPOSE.

HP 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 deter-
mined by a court of competent jurisdiction to have been directly caused by adefective
HP product.




9. TOTHEEXTENT ALLOWED BY LOCAL LAW, THE REMEDIESIN THIS
WARRANTY STATEMENT ARE CUSTOMER’S SOLE AND EXCLUSIVE
REMEDIES. EXCEPT AS INDICATED ABOVE, IN NO EVENT WILL HP 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.

ASSISTANCE Product maintenance agreements and other customer assistance agreements are
availablefor Hewlett-Packard products. For any assistance, contact your nearest
Hewlett-Packard Sales and Service Office.




DECLARATION OF CONFORMITY

according to ISO/IEC Guide 22 and EN 45014

Manufacturer’s Name: Hewlett-Packard Co.

Manufacturer’s Address: Spokane Division
24001 E. Mission Avenue

Liberty Lake, Washington 99019-9599

USA
declares that the product
Model Number: HP E8285A
Product Options: All

conforms to the following Product specifications:
Safety: IEC 61010-1:1990+A1+A2 / EN 61010-1:1993+A2

EMC: CISPR 11:1990 / EN 55011:1991- Group 1, Class A
IEC 61000-3-2:1995 / EN 61000-3-2:1995
IEC 61000-3-3:1995 / EN 61000-3-3:1994
EN 50082-1 : 1992
IEC 801-2:1991 - 4kV CD, 8kV AD
IEC 801-3:1984 - 3V/m
IEC 801-4:1988 - 0.5 kV Signal Lines,
1 kV Power Lines

Supplementary Information:

This product herewith complies with the requirements of the Low Voltage Directive
73/23/EEC and the EMC Directive 89/336/EEC and carries the CE-marking

accordingly. W

Spokane, Washington USA  June 16, 1999 Vince Roland
Reliability & Regulatory
Engineering Manager

European Contact: Your local Hewlett-Packard Sales and Service Office or Hewlett-Packard GmbH
Department ZQ/Standards Europe, Herrenberger Strasse 130, D-71034 Boblinger, Germany (FAX+49-7031-14-3143)
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Chapter 1, Calibrating the Test Set
Calibration Procedures

Calibration Procedures
Thelist below shows all of the calibration procedures that must be performed
periodically when testing CDMA mobile stations with the Test Set.
" Calibrating CDMA Channel Levels (PCB Cal)" on page 16
" Calibrating Channel Power M easurements' on page 20.
" Zeroing Average Power M easurements’ on page 24.
" Correcting for RF Path Loss" on page 29.
" Determining RF Path Loss" on page 33.

Guidelines:

" Recommended Periodic Calibration Procedures:" on page 15 provides a checklist of
calibration procedures for various events that could affect the performance of the Test Set.

Guidelinesinclude:

e After " Calibrating CDMA Channel Levels (PCB Cal)" on page 16 (also known as
"PCB CAL") is performed, you must then perfornCalibrating Channel Power
M easurements' on page 20.

e ltis highly recommended thdtCorrecting for RF Path Loss" on page 29, for both
the forward and reverse channels, be performed before using the Test Set to make
measurements. This procedure eliminates the need for adding level offsets to your test
code, and extends the Test Set’s operating range with some mobile stations.

e A 30-minute warm-up period is recommended to allow the Test Set to reach a stable
operating temperature.

14

S:\HPe8285A\APPMOD\BOOK\CHAPTERS\amcal.fb



Recommended Periodic Calibration Procedures;

Chapter 1, Calibrating the Test Set

Calibration Procedur

es

" Calibrating
CDMA Channel
Levels (PCB Cal)"
on page 16

" Calibrating
Channel Power
M easurements’

on page 20

" ZeroingAverage
Power
M easur ements"
on page 24

When Test Set is being used for the first
time (allow 30-minute warmup period).

Vv

Vv

Vv

After extended power off cycle (allow 30-
minute warmup period).

Vv

After firmware is upgraded

v

v

When the "Unca" light isflashing

Before making an Average Power measure-
ment

If the RF connections to the PCS interface
are adjusted.

If the ambient temperature changes more
than 5 degrees C since latest cdibration

Ram Initialization

Every month

CKK
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Chapter 1, Calibrating the Test Set
Calibrating CDMA Channel Levels (PCB Cal)

Calibrating CDMA Channel Levels (PCB Cal)

Approximate time: 8 minutes

The Test Set optimizes the level accuracy of CDMA code channels and the
AWGN (Additive White Gaussian Noise) generator by measuring the analog 1/Q
signals on 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 channd power and AWGN. It iscritical that these levels remain accurate.
A leve accuracy error of 0.8 dB could alter FER from 0.5% to 5%.

To DSP
' i Voltmeter
AWGN Diagnostic Mux
Ardog| »é poa
nalog
o
>{ A 2 | Output
Analog Q »é
> >
Q Output

Level Correction

Factors »| Gain Control
DAC

Procedure Overview

For detailed step-by-step explanation see the page associated with the step.

1. "Load the PCB_CAL procedure." on page17.
2. "Lower the Test Set’s output power if necessary." on page 26
3. "Select the Average Power measurement.” on page 27

16
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1. Load the PCB_CAL procedure.

Chapter 1, Calibrating the Test Set
Calibrating CDMA Channel Levels (PCB Cal)

Manual Operation:

1. Pressthe Tests key.

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

3. Select PCB_CAL from thelist of choicesfor
the Select Procedure Filename field.

TEETE IMLlr Memu

PCE CAL

LOFD TEST FREGEDWEE:

Ealactl Fracedurse Lacalboas

Eaileic1 Proceifure FLLEnaAe: Libriry! Frearae!
N0 LLE] FIR

ezorietianl
Fhrpdsel Choenpl Bapeband fulibraticon Frovrea

run, and customize procedures on this screen.

EUETEHIZE JEET FROCERUEE: EET L2 TEST EET:

Cheannl ledaraction ExHCut LEn Cone
Test Faraseibers: Ewterral Devices
Order of Tesss Frinter B=Eiur
Ferssbaal Lunise LELL Iakrl

supsbelats Frocedurs

e Test |
R-ont jrue | g}
=
S
- Or— 2
2
«Q
——— e ——y [
Te Ecreen g
¥ CEHI o
- FLL LHILY @
SpMAN %)
I [ 2
LEnT LY
(575 |

The TESTS (Main Menu) screen provides access to the Test Set's internal IBASIC controller. You can| load,

HP-IB Syntax

"Dl SP TEST" ! displays the TESTS (Mai n Menu) screen.

"TEST:PROC:LOC 'ROM™ ! selects ROM as the test procedure location.

"TEST:PROC:NAME 'PCB_CAL™" Iselects the file named "PCB_CAL"

17
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Chapter 1, Calibrating the Test Set
Calibrating CDMA Channel Levels (PCB Cal)

2. Remove power from the ANTENNA IN port.

Manual Operation:

1. Disconnect any cable connected to the
ANTENNA IN connector or turn off power
from any signal source connected to the
ANTENNA IN connector.

7|

[]
[]

]
[]

pol|O
DM
DD|

B npoadd oo

b

mmmD

Oiod
Dmﬂmlu

[

[
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ol looooog

@I
©
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Chapter 1, Calibrating the Test Set
Calibrating CDMA Channel Levels (PCB Cal)

3. Runthe PCB_CAL Procedure.

Manual Operation: TEETE (Main Fenu . .
PCB CAL el ©
1. Position the cursor next to the Run Test field. - SLNTITH 5
Q
LOFD TEST FRECEDUEE: = 0
2. Press the knob. ﬁ'—' Fracedurs Lacatioad + AT a _gc:)r
=g lwct Procedure FLlennaa Libraryt :-51-;.: :DD" Q
3. When the PCB_CAL procedure has completed, | AN L e .
CyClepOWer. F“lrl::lrr! Bapebard Celibraticn PFrovres & CEkni 4
oFLL LHTL] &P
|1, ) B FeU_ERLIEE E S HiEd 258

At the beginning of the procedure, the Test Set will beep and the message "Direct latch write occurred. Cycle
power when done servicing” will appear. Thisis normal.

During this procedure the display will show cal factorsfor | and Q channels on the screen.When the calibration
procedure has completed, the message " Cycle instrument power to restore test set to normal operating
conditions" will be displayed at the top of the screen. Cycle power using the front panel POWER key, or send the
SYSTem:RESTart command shown below.

The PCB_CAL procedure will run for about 8 minutes unless a failure occurs. If a failure occurs, the program
will stop, bit 8 in the Calibration Satus Register will be set true, and the Test Set will display "PCB CAL
UNSUCCESSFUL".

HP-IB Syntax
"TEST: PRCC:. RUN" Istarts the PCB Cal routine

" STATus: OPERat i on: CONDi ti on" lqueries the Cperation Status Register. |f the PCB Cal
procedure is still running, bit 14 (1BASIC Program Running) will be set true.

" STATus: CALi bration: EVENt ?" !queries the Calibration Status Register. If the PCB Cal pro-
cedure failed, bit 8 will be set true.

"SYSTem RESTart " lre-boots the Test Set (can be performed in place of cycling power)

19
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Chapter 1, Calibrating the Test Set
Calibrating Channel Power Measurements

Calibrating Channel Power Measurements

Thetime period for calibrating channel power measurements depends on the span
of frequencies selected. A message will be displayed to let the user know how
long the procedure will take.

The Test Set can be configured to limit calibration to specific bands, calibrate all
bands, or calibrate the frequency range corresponding with designated RF channel
standards (for example, Japan CDMA).

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

Procedure Overview

For detailed step-by-step explanation see the page associated with the step.

1. "Configurethe Test Set to calibrate alter nate frequency bands. (Optional)" on
page 21

2. " Select the Channel Power or Access Probe Power measurement." on page 22.

3. "Calibratethe Channel Power measurement.” on page 23.

20
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Chapter 1, Calibrating the Test Set
Calibrating Channel Power Measurements

1. Configurethe Test Set to calibrate alter nate frequency bands. (Optional)
Manual Operation: A

1. Press the Config key to display the
CONFIGURE screen.

2. Position the cursor in front of Alt Pwr Ms Cal
Bands field. Press the knob and select the
additional channel standard or complete cellular
band for channel power measurement
calibration.

Channel Power Calibration will be performed over the frequency bands included in the RF Chan Sd and the
Alt Pwr Ms Cal Bands field selections. Adding an alternate channel standard or band will increase the time
reguired for the Test Set to perform Channel Power Calibration.

21
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Chapter 1, Calibrating the Test Set
Calibrating Channel Power Measurements

2. Select the Channd Power or Access Probe Power measur ement.

Manual Operation: ST ZDNA CALL CONTROL
B Tramsaitclen
1. Position the cursor next to thefield that displays S by » R L
Avg Power, Acc Prb Pwr, or Chan Power. This Jo ] e snal N
field isfound on the CDMA CALL 3 f:'n':':.:::ff" LRSI R
CONTROL, CDMA CELLULAR MOBILE
TRANSMITTER TEST, and CDMA AF Chinim] m Traf e
TRANSMITTER POWER RANGE TEST | e Eass
screens. Fesister | F Ouig Tvee
F Il'lh: L 1
2. Make sure Chan Power or Acc Prb Pwr is & _ .
selected. 2F [hian Sid “ﬂ Peii i Hits
ME FHFS | nlihrate |
HP-IB Syntax

"CDMA:TX:POW:MEAS 'Chan Power™ selects Channel Power measurements.

22
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Chapter 1, Calibrating the Test Set
Calibrating Channel Power Measurements

3. Calibratethe Channed Power measur ement.

Manual Operation:

1. Position the cursor next to the Power Meas
field.

2. Press the knab.

The Test Set will display "Cal takes about X

T e contine? T TR
minutes. Continue” T i
3. Pressthe Yes key. Freocel :
[15-33 |
£ Crar b= 413 ; ..:

Calibration may take a minute or longer, depending on the RF Channel Sd and Alt Chn Std field settings. If
you are performing calibration using the HP-IB command below, be aware that the Test Set will accept
(handshake) HP-1B commands during the calibration routine, but none of these "buffered" HP-1B command
functions will be executed until channel power calibration is complete.

HP-IB Help

During the channel power calibration firmware routine, the Test Set will not respond to HP-I1B queries. To
determine when this procedure is done, query the Calibrating status register. When calibration has
completed, the Test Set will return avalue with bit 0 and bit 1 set true.

If your controlling application has an 1/0 timeout enabled make sure that sufficient timeis given for the
Test Set to complete calibration and provide a query response in its output queue. Or, disable the timeout
during channel power calibration.

HP-IB Syntax

" MEAS: CDM CHAN: CAL" !cal i brates Channel Power measurenents.

"STAT: OPER: CAL: EVENt ?" !queries the Calibrating Status Event Register.
Bit 1 is the channel power calibration bit.
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Chapter 1, Calibrating the Test Set
Zeroing Average Power Measurements

Zeroing Average Power Measurements

NOTE:

Approximate length of time: 2 seconds

Average Power measurements should be zeroed before each measurement or
series of measurements.

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 selectiorRis | N/

QUT, 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.

Procedure Overview

For detailed step-by-step explanation see the page associated with the step.

1. "Remove power from the RF IN/OUT connector." on page 25.
2. "Lower the Test Set’s output power if necessary." on page 26
3. "Select the Average Power measurement.” on page 27

4. "Zero the Average Power measurement.” on page 28

24
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Chapter 1, Calibrating the Test Set
Zeroing Average Power Measurements

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

[ NMooolloooo | = 5
— —— | ] 2
DoO|mmm|| O S
He Fersl=l === = =Jeo)
[ |———— <2
Olooo|loooo s 2
OE Olloooo 3
L OOooo 2
= OO0 O
m | O oO|lOoood
z* — 5 © Do
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Chapter 1, Calibrating the Test Set
Zeroing Average Power Measurements

2. Lower the Test Set’s output power if necessary.

Manual Operation:

1. Pressthe Preset key, which will set RF Power
to alevel that will not degrade Average Power
zeroing, or turn off all sources asfollows:

la. Pressthe Gen Control key to display the
CDMA GENERATOR CONTROL screen.

1b. Turn off Sector A Power, Sector B Power,

and AWGN (by pressing the ON/OFF key on
the Test Set’s front panel).

Sector A Power off.

| Exey A Par

Y

d
FLlat
el

Faiil i

q

Tradfic
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Tradfic

— (M4 GEHERETIR CINTRIL

*l crop BOPer
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| FdCH

EX Poagr
ore

Eb

Ta Sernén

& [OFH

O Friles

Card e

Turning off power from the CDMA generators will prevent power from cross-coupling internally to the
RF IN/OUT path during Average Power measurement zeroing.

Presetting the test Set (*RST HP-1B command) will turn off Sector B and AWGN, and will lower Sector A
Power to a level that will not affect zeroing the Average Power measurement, making it unnecessary to turn

HP-IB Syntax
" CDVA: CELL: ASEC. STAT OFF"

" CDMA: CELL: BSEC: STAT OFF"
" CDVA: AWGN: STAT OFF"

lturns of f AWGN

lturns off Sector A Power
lturns of f Sector

B Power

26
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Chapter 1, Calibrating the Test Set
Zeroing Average Power Measurements

3. Select the Average Power measur ement.

Manual Operation: ' RRURENES sianintkatanitenks
Trafdnc Fho L Fas Errar | Em O
1. Pressthe CDMA SCREENS - Tx test key to =
display the COMA CELLULAR MOBILE Prai Liror | iz | Wis Favar | o o
TRANSMITTER TEST screen. -3 18 23
—~ O
=2
2. Position the cursor next to the field as shown. Beis Cr1 fraffic [ | Te fcre ° E
E Lo e i
3. Press the knob to select the Choices menu. Ta— Spaan %

4. Select Avg Power from thelist.

HP-IB Syntax
"CDMA:TX:POW:MEAS 'Avg Power™ selects Average Power measurements.

27
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Chapter 1, Calibrating the Test Set
Zeroing Average Power Measurements

4. Zero the Average Power measur ement.

Manual Operation: e [0M CELLULAE FOEILE TEASSNITTER TEST
[Trafdic Fhi || [Fas Errar | [ dea |
1. Pressthe CDMA SCREENS - Tx test key to
display the CDMA CELLULAR MOBILE P Error == TR no
TRANSMITTER TEST screen. I _35 ]3
2. Position the cursor next to the Zero field. fraffic Te Boreen
Juin Hags Scer A Pur A
= | ]
3. Press the knob. ale lree o FLL CHTL]
1T !il:l' AL D Apslon

Zeroing Average Power takes approximately
two seconds.

M

» Praer Megs LEnl 1Y

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

HP-IB Syntax
"MEAS.CDM:AVGP:ZERO" ! zeroes the average power meter.
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Chapter 1, Calibrating the Test Set
Correcting for RF Path Loss

Correcting for RF Path L oss

0

Approximate time: N/A (this procedureis simply afield entry). gg’
The Test Set provides fields to enter independent path loss values for the forward % o
and reverse channels to compensate for the differencesin frequency response. ‘i; =l
(¢)
The settings you make in the following procedure must be re-entered after a % P

power-cycle, instrument preset, or HP-1B reset ("*RST). a

It is highly recommended that RF path loss is corrected for in the following "

manner.

NOTE: The Test Set'’s attenuator auto-ranging algorithm, used for adjusting gain in the RF analyzer

path, estimates the expected power level from the phone using the open loop power control
formula. External path loss, entered in the procedure below, is used by the auto-ranging
algorithm to ensure the analyzer is not overdriven or underdriven.

Procedure Overview

For detailed step-by-step explanation see the page associated with the step.

1. "Enter theforward channel path lossfrom the Test Set tothe M SUT." on page 30.
2. "Enter thereversechannel path lossfrom the Test Set tothe MSUT." on page 31.
3. "Turnon RF Level Offset." on page 32.

29
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Chapter 1, Calibrating the Test Set
Correcting for RF Path Loss

1. Enter theforward channel path lossfrom the Test Set to the M SUT.

If you do not know the path loss for your connecting hardware, see " Deter mining

RF Path Loss' on page 33

Manual Operation:

CONFIGURE screen.

enter avalue for RF path loss.

1. Press the Config key to display the

2. Position the cursor in front of the selected
Output Port field (Duplex Out or RF Out) and

Epmap Held

BEaTE HULY

Hené b Ceainl

]

T LI 1EY ]

ITrmut AEisn

111 ¢

HRI0TE
TLAR

H4. HY
fabenr

Dugelay
Lsgr a8

Tinslaie

Imiernel

Frama [Lach

[OHFIGLRE

iF digeln

iF Chig Eid

21t Pur Hs
L] Buads

RF Lewa]
OFFEet

OuL#iit Pt

|

de

[fniin Pisfl

>
=5
=

Firamare
Rall]x L4

Teiel REM
BS54 kA

férid]l He.

at JEAI0H]

Te SCraen

@ CDMA

2 Ani oy

Ceadia

Example: If the measured lossis 2 dB, and RF Out is selected in the Output Port field, enter -2 dB in the RF
Out field. When the RF Level Offset isturned on, the displayed Sector A, Sector B, 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.

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

2. Enter thereverse channel path lossfrom the Test Set to the MSUT.

If you do not know the path loss for your connecting hardware, see " Deter mining

RF Path Loss' on page 33

S:\HPe8285A\APPMOD\BOOK\CHAPTERS\amcal.fb

Manual Oper ation: LOWF [GURE
Forae Hold | Dete EF Qizela E" mye] L'.r-'llu-i"!
1. Position the cursor in front of the selected Input m *ﬂ Lt #l
Port field (RF In or AntennaIn) and enter a EealéiAuLs | Tims ! EF Chen 54 Tetal EAE
value for RF path loss. hotch Couel| TR potaut pors| E
ii.l en Volts Fi:;*_ Ei Eu‘- Eggﬂéugg:
Z0_2ha i |INTTTIEE .
User Hsses dd| To screes
Ineul Atten _
Iraut Port | W COHA
» EF [
TimeBaze 1 0 Bnalos
futs Int | L
Intarnil
Rt Pur By
Fraas Cleck| Col Bapds Ceafila
[ D00 s lHees |
Example: If themeasured lossis2 dB, and RF Inis
selected in the Input Port field, enter -2 dB in the RF In field. When the RF Level Offset isturned on, the.
displayed Average, Access Probe, or Channel Power measurement will be increased by 2 dB.
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Chapter 1, Calibrating the Test Set
Correcting for RF Path Loss

3. Turn on RF Leve Offset.

Manual Operation: EOHFICURE

Ranss Hold | Dave EF Digal -‘ EF_Is.aI Flemied e
1. Position the cursor at the RF Level Offset field. T n—* & ARREHIA

RELEiHUED | Tinme Taril RAH
2. Select "On" to correct for RF path loss. Hotch Cousl T Ena i o T L
[T TP 000 Hoo
EFEes YWolts RF Dut 15382520023
1zelay |
Uigr Hidag Ta Ecréen
Input AL En

[nput Pars | & COME

BF In
Tinpfase q & Analas
Huts ns | df | CENRIE
InterAal
Alt Far Hs
Fring Clock| Cal Eands Canl 34
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Chapter 1, Calibrating the Test Set
Determining RF Path Loss

Determining RF Path Loss

The following procedure describes how to use the Test Set’s signal generat
analyzer to determine path loss.

NOTE: The Test Set'’s attenuator auto-ranging algorithm, used for adjusting gain in the RF a
path, estimates the expected power level from the phone using the open loop powe
formula. External path loss, entered in the procedure below, is applied to the auto-
algorithm to ensure the analyzer is not overdriven or underdriven.

3] aui bunelicie)d

189S 18

Procedure Overview

For detailed step-by-step explanation see the page associated with the step.

" Procedure Prerequisites’ on page 34.

" Configurethe Test Set to betuned to afrequency.” on page 35.

" Configurethe Test Set for RF loopback." on page 36.

" Connect areference cable." on page 37.

"Enter aforward or reverse channel frequency value." on page 38.

" Set a0 dBm referencefor the path loss measurement." on page 39.

" Enter the CDMA forward or reverse channel path loss." on page 42.

Noos~®wWDNE

33
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Chapter 1, Calibrating the Test Set
Determining RF Path Loss

1. Procedure Prerequisites

User-supplied reference cabling, including:
* (2) 3 dB Attenuators

« (2) Cable Adapters

¢ (1) Low-loss cable

The reference cabling will connect the Test Set’s RF output to RF input for the
purpose of making a reference measurement. The addition of the 3 dB attenuators
minimizes the effects of VSWR during the path loss measurement.

Zerothe Tx Power measurement

1. Remove power from the RF IN/OUT and ANTENNA IN connectors.

2. Press the ANALOG SCREENS TX test key to display the TX TEST screen.
3. Position the cursor in front of the TX Pwr Zero field.

4. Press the knob.

34
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2. Configurethe Test Set to be tuned to a frequency.

Chapter 1, Calibrating the Test Set
Determining RF Path Loss

Manual Operation:

1. Pressthe UTILITIES Config key to display the
CONFIGURE screen.

2. Position the cursor at the RF Display field.

3. Select Freq by pressing the knob to toggle the
underlined selection.

4, Position the cursor at the RF Offset field.

5. Select Off by pressing the knob to toggle the
underlined selection.

Ranae Hald

b etBuio
Haich Cauel

AFLen Yalns

[nput Biign

=
o=
=
T~

HHDE
Time
HL
dasper

¥

lizela
[ ]

] 4

I LAgELES

[Anersal

Frang ELogk

COHF 1EURE
RF Digmlay —| FlFnuars
ErenChan | A.01-04
N\ _
AF OF fse1 Tasel AAH
96 ki
Gent-CARLY | Qus ket PoFe
ferinl Has
HHz| BF Duit 1538350023
| —
dB| Ta Berewn
[ngut Fark o COR&E
CALL CHTL
1
W
CIN0FLE
Conf i
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Chapter 1, Calibrating the Test Set
Determining RF Path Loss

3. Configurethe Test Set for RF loopback.

Manual Operation: COF [GURE
. . Fisda Hold DiLe EF Dizselar EF Leug] Firauere
OF i san Bl 14
1. Position the cursor at the Output Port field. _ L ET]
SraLgiAuLg Tiss EF didgeL Teral ERE
2. Select Dupl by pressing the knob to toggle the P W 1 ‘ N ER iB
underlined selection. F Brsaar m R | erial He
Een Yolis F fl welex Dgt |UEXEISO0ED
3. Position the cursor at the Input Port field. Usar Wisvs A8 Te Scrers
Ireut HEtEn _
1raul Fort | O COMA
4, Select RF In. P
n
TimaBose § Analow
HutasInt | :H
Intdrne]
Frame Cleck Liatin
ET
36
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4. Connect areference cable.

Chapter 1, Calibrating the Test Set
Determining RF Path Loss

Manual Operation:

1. Connect cable as shown.

[]
]
[]
[]
DI
[]

B noodn oo

Ooooojotine

oooool
00000

@I
ol
®
I
®
©)

3 dB attenuators

Cable adapters

Reference cable

37

S:\HPe8285A\APPMOD\BOOK\CHAPTERS\amcal.fb

O
L
o
=
)
=
>
«
.
=
o
o
n
@
n
@
@

@)
>
Q
o
=
®
[y




Chapter 1, Calibrating the Test Set
Determining RF Path Loss

5. Enter aforward or reverse channel frequency value.

Manual Operation:

1. Pressthe ANALOG SCREENS - Duplex key
to display the DUPLEX TEST screen.

2. Position the cursor at the Tune Freq field.

3. Set the value to the CDMA mobile station®
forward or reverse channel frequency. »
4. Position the cursor at the RF Gen Freq field.

5. Set the value to the CDMA mobile station’s
forward or reverse channel frequency.

OUFLEX TEST
fFred Errar ] | EH | A Lewsl 0]
tH Preer - Elin: e
0.00000 : 0ot 2
Ia i Fein
Ture Frea BF Gaén Freq| "M ==1 Freq| & An] In
EET, S20001 | EEN | NN | o cov
] L r] tHz
m\an] Ta Filter |
Inkut Port | Amelliude m # Aneles
plier 2
Edn F
IF Filier Atian Held | FA Couelina| Da-Emepbasis
BENOTRE | [oniis
Duteun Feri| Audio Dl T

The Tune Freq and RF Gen Freq fields should
now be set to the same frequency.
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6. Set a 0 dBm reference for the path loss measurement.

Chapter 1, Calibrating the Test Set
Determining RF Path Loss

Manual Oper ation: QUPLEX TEST
Fros brrar | = AL Lavel ]
1. Position the cursor at the Amplitude field. D |:||:||:| |:| DUDSE
2. Set the value to 0 dBm with the DATA keys. TX Power 0.0l | _ : :“
=L, ] .24 &l
3. Position the cursor at the Tx Power units-of- » AL
measure field. ) ] ) la Ecrasn
Tune Fres BF Een Frea| AFGent Frew! AF Anl In
fiudic [0 SN
4. Turn on the Tx Power measurement. HHz ULE T r.;H: SR
[nEul g Amel itude - m & Analas
5. With the cursor positioned at the units-of- = * L YT
) dEs Lakhz LFF |
measure field for the TX power measurement, IF Filie Avtes Hold | FH Cesmling| Oe-Enehanis
pre$thedBm key UEFEE FOrt ugap dus EIHIE':HI' e
L
6. Press and release the SHIFT key, followed by
the INCR + 10 key (Ref set).
8. Press the knob. The "Ref" annunciator
should appear, indicating that a reference
value has been set. The TX Power
measurement should be close to 0.01 dBm.
39
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Chapter 1, Calibrating the Test Set
Determining RF Path Loss

7. Connect the cable and har dwar e being measur ed for path loss.

[]
[]
[]
[]
[]
[]

B nOoooo oo
Ooooojutie

Ooooon
Ooooon

ol
@
@I
©

Reference cable

3 dB attenuators

Cable adapters

RF path being measured

)4 Mobile Station Test Fixture

Low-loss reference cable

40

S:\HPe8285A\APPMOD\BOOK\CHAPTERS\amcal.fb




8. Obtain the value of the RF path loss.

Chapter 1, Calibrating the Test Set
Determining RF Path Loss

S:\HPe8285A\APPMOD\BOOK\CHAPTERS\amcal.fb

Manual Operation: DUSLEY TEET
Fris Error | | Kz | A0 Leval |
1. Look at the display for the value. |:| |]|:||:| D DDDEB
TH N | EE i [HAD | [
-0.b3 ] 0.7
Fed
Te JcFep
Tang Fred EF Gen Fres| EFGenl Fred| AF Anl =
iHz TH L] S
I ’ Effienl Te ) Filier 1
Jemuy Fepri | Raaljuuds - -7 HFF  |CIERERET
Filier &
1!* [HIFNYiE
15 Filter Ftiwn Hold FA Couplima| De-EAphREls
T | PETE | GETETIE | oo
Datput Farn| ®adla Dut DELSCTOF
(ST | T | (T
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Chapter 1, Calibrating the Test Set
Determining RF Path Loss

9. Enter the CDMA forward or rever se channel path loss.

The TX Power measurement obtained from the previous step is the measured RF

path loss for the forward or reverse channel, and should be entered in the Test

Set’s RF Out or Duplex Out field (if the measurement was on a forward channel
frequency) or the RF In or Antenna In field (if the measurement was on a reverse
channel frequency)See" Correcting for RF Path Loss" on page 29.

Manual Operation: CwR [SURE

Fands Held PivLe

EF Qisel EF Leusl FiFrnware
TR | 0 i sat A+01-L4
(R
FF 347 Tara]l RAM
W (T 2% 2
4H. A I Eenl=CHnd Outeut Port

) A
2. Select the Output Port and Input Port settings T Beasar 5. 000N F :;;:33?
dE

1. Pressthe UTILITIES Config key to display the ETEL
CONFIGURE screen. ElalesFelo | Tiss

.,.
=

™=

-
L

L

you will use during mobile station testing. Disaler
User Ms5wE

Ta ECrasn

3. If the frequency setting was for the forward T
CDMA channel, position the cursor at the T
Output Port field and enter the value obtained TisaBuse »:q 2 Anilag

from the previous step. you will use during Teternel
mobile station testing.

Inpwl Pary | & CORS

Frome Cleck Canl id

4. If the frequency setting was for the reverse
CDMA channel, position the cursor at the Input
Port field and enter the value obtained from the
previous step.

5. Turn the RF Level Offset field On.

42

S:\HPe8285A\APPMOD\BOOK\CHAPTERS\amcal.fb



10. Return the Test Set to display RF channels.

Chapter 1, Calibrating the Test Set
Determining RF Path Loss

Manual Operation: EBEE [URE
h h | feld Eande Held aLg | EF OLspliy REF Laual Flrmears
1. Position the cursor at the RF Di ield. [ a2 Freaschon JETEES AiD1s14
ey (SR T
. Etatef Aela Tima EF Cham Etd rl:-':l-_:!FlH
2. Select Chan by pressing theknob totogglethe |~ %l_ S LELE
underlined selection. EETR | £oso:c F]]" R el o
FriEn KEL14 T TEECPE N EF]
22 ofie ead |IEEERER q-—
Pzer Hizmg dB| Ta Ecraen
ls@ut ALL&En
Inewi Park & LOR3
RF in
TiseHase & Analas
qﬂ
Intarndl
Bt Pur He
Fraas Cleck| Col Bamdg Canfin
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Chapter 1, Calibrating the Test Set
Determining RF Path Loss

44

S:\HPe8285A\APPMOD\BOOK\CHAPTERS\amcal.fb



Setting Up a Call

45
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Chapter 2, Setting Up a Call
Steps for Setting Up a Call

Stepsfor Setting Up a Call

Procedure Overview

For detailed step-by-step explanation see the page associated with the step.

1. "Connect the MSUT totheTest Set." on page 47.
2. "Turn on power to the M SUT and wait for the MSUT to find digital service." on
page 48.
3. "Select the desired Service Option." on page 49.
4. "Register the MSUT (Optional)." on page 50.
5. "Makeacall." on page 52.
"MSUT-Terminated Call" on page 52

"MSUT-Originated Call ." on page 53

46
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Chapter 2, Setting Up a Call
Steps for Setting Up a Call

1. Connect the MSUT tothe Test Set.

M anual Operation: —
P — 1 O ] I O R /=
1.C t the MSUT to the Test Set" - s e | []
ngr:rl:l?gUTeconnecto? o eseEs OO0 OO dl|
' % Doo|lmmm| o
Dl Ooog||lOoO0Om
O|=2 Olloooog
] OO0~
= L1000
m | O O || O O O
. 9 ©O

wn
@
=
Q

C
S

o

@)
=

Make sure all connections to the MSUT, including dc power, are made.

Some MSUT's do not have an RF connection. The MSUT manufacturer will usually make a fixture, such
car adapter, that will provide an RF cable connection to the Test Set. The MSUT is then snapped into the fixture
and an RF connection is made through an electromagnetic coupler near the MSUT antenna. When setting up a
call with these type of MSUT's, the MSUT may need to be isolated from interfering signals.
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Chapter 2, Setting Up a Call
Steps for Setting Up a Call

2. Turn on power tothe M SUT and wait for the M SUT to find digital service.

Manual Operation:

Wait until the MSUT has found digital service (this
should take no longer than about 30 seconds).

If the MSUT does not find service, refer to
" Checklist 1. MSUT did not find service" on
page 55.

Other MSUT's use an LED that indicates when service has been found. If the MSUT is programmed to
analog service, and a strong signal from an analog base station is present, the MSUT may not find digite
service. If this condition exists, re-program the phone or isolate it from the competing analog signal.

Caution: Do not exceed 6 W continuous power into the Test Set's RF IN/OUT connector with any transn

Most MSUT's have a NO SERVICE annunciator that will go out when the mobile station has found service.

refer
al

nitter.
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3. Select the desired Service Option.

Chapter 2, Setting Up a Call
Steps for Setting Up a Call

Manual Oper ation:

1. Position the cursor at the Traffic Data Mode
field.

2. Press the knob to select the field.

3. Select a Service Option.

[HE CALL COf
a1l Suatug
W Trareltiim
) Benisterion [ By Foar | [ dEn |
) Ppag Bemd
— : ————
Mreeuy Probs
' = fCcimg
! Sefi#r Bam
1 H 2 ] Boblle F Fi E
! . . . .
EE Charmel ‘ Tredfic 1518 T R
e Eoc e 1 o cone
A | E:ko Delo §5 Danabase| O Aralon
Pur Lsasl T
P!

Service Option 1 and 9 select voice loopback (normal traffic) mode. When a Service Option 1 or 9 call is
connected, the Test Set will echo voice information back to the MSUT with a settable delay.

Service Option 2 and 32768 select data loopback mode specified by 1S-98 for MSUT receiver testing.

HP-IB Syntax:

"DISP CCNT,;CDMA:CALL:TRAF:DATA:MODE 'SVC OPT 2™

Iselects service option 2 (data loopback mode)
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Chapter 2, Setting Up a Call
Steps for Setting Up a Call

4. Register the MSUT (Optional).

If you are going to make a call fromthe MSUT, or if you allow the MSUT to
perform a power-up registration, you can skip this step and continue with" MSUT-
Originated Call ." on page 53.

Manual Operation: T R | CHIL (TR
= ;r:--'-s-!1'.'.-1
. . FALELETIRA _ “
1. Optional: Select *CIr All* inthe MS Database | gl Fass Zant -28.08
list of choicesto remove any data from b SLES [T itee '
i i i Eadier Hirdadld
prEVIOUSI’egIStraIIOHS. O H:Irdlrl'.:nl;ilf 1dee] Mobile Fawer: -3&.0 dEa
2. Press the Register key. The Registering 8F Coannel Traffic HE IO Te Scren
annunciator will light. T Lt TR (RS
UTITIIT L
3. Watch for the Registering annunciator to go HE Butabose| & #nales
out. If the registration attempt times out, refer % CEIN—
to " Checklist 2. Registration failed" on page I T i
57. # kan S1d SELr L1 AN ]
Edn-EE

Registration provides the Test Set with the MSUT’s

identification, enabling the Test Set to correctly address pages to the MSUT. (An alternative method for
providing the Test Set with the MSUT's identification is to enter Phone Number, MIN, or IMSI directly into th
MS ID field on the CDMA Call Control screen. This alternative method could result in significant time saving
a production test environment but the numbers you enter must precisely match the internal NAM (Numeric
Assignment Module) settings in the MSUT and the MSUT must be non-slotted).

When the Register field is selected, values entered in the CDMA Cell Site Configuration screen’s Rgstr SI[
Rgstr NID fields are sent to the MSUT in a message called the System Parameters message. This SID/NI
causes the MSUT to perform a “zone-based” registration. The Rgstr SID and Rgstr NID fields are set by de
to 12. These values do not need to be changed unless the MSUT is programmed to not recognize them as

the MSUT recognizes them as its home SID/NID. If either of these conditions exist, change Rgstr SID and
NID to arbitrary values that are both valid for the MSUT and do not match the MSUT's home SID/NID.

e
5in

D and

D pair
fault
alid, or
Rgstr
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Chapter 2, Setting Up a Call
Steps for Setting Up a Call

HP-1B Help: The Call Status Registering annunciator is assigned to bit 11 in the CDMA Status

Register Group. The following program example pollsthe CDMA Status Event
Register until bit 11, Mobile Station Registered, goes true.

HP-IB Syntax:
DI SP CCNT; CDVA: MOB: REG ! causes the nmobile station to register.

HP BASIC Example

1
10
20
30
40
50
60
70
80
90
100
110
120
130
140

RE- SAVE " C: \ HPBASI C\ REG'

QUTPUT 714; " CDVA: MOB: DAT "*Clr All*'" 1Clears M5 Database val ues
QUTPUT 714; " CDMA: MOB: REG'! Begi ns the zone-based regi stration process
T=TI MEDATE

REPEAT

QUTPUT 714;"stat:cdma: even?" ! Queries CDMA Status Event Register
ENTER 714; Reg

| F TI MEDATE- T>=25 THEN

PRI NT " ERROR'

STOP

ELSE

WAIT .1 !Prevents HP-1B comands from dom nating Test Set processes
END | F

UNTI L BI T(Reg, 11)

END
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Chapter 2, Setting Up a Call
Steps for Setting Up a Call

5. Makeacall.

The Test Set supports both the following M SUT-terminated (originated from the
Test Set), or MSUT-originated calls. The following section describes both types of
cals.

MSUT-Terminated Call

CIWA CALL COWTROL

Manual Operation: Lall Statws
B eiiterine T Em
"ETISEETLOT
1. Press the Test Set’s Call/Page key. (The phon@ Fase Ieni 'EE 3:,!
. L - B Access Probe :
will not ring if you have selected a service M Conneciad

option 2 or 9 call). Gof ter Handeff
*d Handaf | fdea] Bablle Fewtra -3i.0 dbs

Traff iz HE 1D Te Screes
Dera Bade
Eveian Topd & COHA
[T

2. If the service option 1 or 32768 is selected,
press the SEND key on the MSUT’s keypad to

connect the call.
Keaister |

F Chones=l

Lhaans |

3. Verify that the Connected annunciator is lit. | ;,.,,.,, | TS T TW‘” e

Fur Laug]

Optional: Speak into the phone to test voice i chen $td| QSN Fovsr Mees | Scir B Bur | Coatis
quality if service option 1 or 32768 is selectetIi._ ere | Iﬂ TE5T |

After the CALL key ispressed on the Test Set, the

Page Sent annunciator will light to indicate that a paging message was sent to the MSUT. The Access Probe
annunciator will then light to indicate that the mobile station transmitted an access probe sequence in an
attempt to gain system access. The MSUT should ring if the Traffic Data Mode is set to service option 1 or

HP-1B Help: The following CDMA Status Register Group bits monitor the call processing
states:

e Page Sent (BCD 2)

e Access Probe (BCD 1)
e Alerting (BCD 16)

e Connected (BCD 8)

Condition registers are implemented for these bits, allowing HP-IB operation to mirror
the way they work on the display.

HP-IB Syntax:
" CDMA: CALL: MAKE" !makes a call fromthe Test Set (nobile term nated).
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Chapter 2, Setting Up a Call
Steps for Setting Up a Call

MSUT-Originated Call .

Manual Operation:

Enter any phone number on the MSUT’s keypad
and press the SEND key.

After Send is pressed on the MSUT, 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.

The Test Set’s Connected annunciator will light indicating that the MSUT is in the "Mobile Station Contrpl on
the Traffic Channel State."

If the Test Set's Answer Mode field is set to Manual, you must press the Test Set's ANS key to manuall

U
the phone. o
59
Qo
cs
S
HP-IB Help: Refer to"MSUT-Terminated Call" on page 52" ?’) N
o
HP-IB Syntax:

" CDVA: CALL: ANSW !answers a call fromthe NMSUT.

(This command is only necessary when the Test &etiger Mode field is
Manual ).

HP-1B Example: The following HP BASIC example uses service requests to detect when the
following call-processing events occur:

« Page Sent
e Alerting (not included as a front-panel display annunciator
» Connected

See "CDMA Status Register Group" in the Status Reporting chapter of the
HP E8285A User’s Guide
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Steps for Setting Up a Call

10 Status_byte = SPOLL(714) Iclears the Status Byte Register

20 QUTPUT 714;"*CLS" !clears all event registers

30 CALL Cdma_regi ster_enable 31 Icalls subprogramto enable selected bits in

31 I'the CDVA Status Register G oup

40 CALL Operation_register_enable lcalls subprogramto enable selected bit in

41 I'the Operation Status Register G oup.

50 ALL Status_register_enable lcalls subprogramto enable bit in

51 Ithe Status Byte Register.

60 ON INTR 7,15 CALL Interrupt I'specifies a program branch to Interrupt

61 I subprogram when an interrupt occurs.

70 ENABLE | NTR 7; 3 lenables the SRQ interrupt (Decimal 2 enables bit 1 of the
IHP-1B interrupt enable register "SRQ Received").

80 PRI NT "WHEN MOBI LE STATION | S REG STERED, PRESS CONTI NUE"

90 PAUSE

100 QUTPUT 714; " DI SP CCNT; CDVA: CALL: MAKE"

110 LOOP

120 DI SP "WAI TI NG FOR A SERVI CE REQUEST | NTERRUPT"

130 END LOCP

140 END I End of program

150 SUB Cdna_regi ster_enabl e

160 QUTPUT 714; " STATUS: CDVA: PTR 26; NTR 0"

161 l'enabl es the CDVA Status Register Goup positive

162 Itransition register for the following bits:

163 I Page Sent (1), Alerting (4), and Connected (3)

170 QUTPUT 714; " STATUS: CDVA: ENAB 26"

171 l'enabl es the CDVA Status Register G oup event

171 Iregister to send a sunmmary nessage

172 Ibit for the selected events.

180 SUBEND

190 SUB Qper ation_regi ster_enabl e

200 QUTPUT 714; " STAT: OPER: PTR 256; NTR 0; ENAB 256"

201 l'enabl es the Operation Status Register Goup positive transition register for
Ithe CDVA Status Register Goup sunmary nessage bit (8), and enables the event
register to send a sunmary nessage bit for the sel ected events.

210 SUBEND

220 SUB Status_register_enable

240 QUTPUT 714;"*SRE 128"!enables bit 7 of the Status Register, the sunmary

241 Imessage bit fromthe Operation Status Register G oup.

260 SUBEND

280 SUB I nterrupt

300 St at us_byt e=SPOLL(714)

310 QUTPUT 714; " STAT: CDVA: EVEN?"

311 lqueries the CDVA Status Register Goup event register

320 ENTER 714; Event _reg

330 SELECT

340 CASE=2

360 PRI NT " PAGE SENT"

380 CASE=16

400 PRI NT " ALERTI NG . . ANSWER PHONE"

410 CASE=8

420 PRI NT "CALL | S CONNECTED"

440 STOP

460 END SELECT

480 QUTPUT 714; STAT: OPER: EVEN?

481 lquery the Operation Status Register Goup event register to clear bit 8,

482 Ithe CDVA Status Register G oup sunmmary nessage bit.

500 ENTER 714; Oper _event !term nates query

510 ENABLE | NTR 7 Ire-enabl es the SRQ interrupt

520 SUBEND

54

S:\HPe8285A\APPMOD\BOOK\CHAPTERS\amcall.fb



Chapter 2, Setting Up a Call
Problem Solving

Problem Solving

Checklist 1. MSUT did not find service

If the MSUT won't find service, refer to this checklist. If the MSUT has found
service but won't register, refer t@€hecklist 2. Registration failed" on page 57.

O Isthe RF cable connected?

0 Isthe RF Channel number correct? (Set the RF Channel on the CDMA Call Control
screen.) Refer to table 1 and table 2.

0O IsSector APower adequate? If interference fromother cellular band sitesare present,
Sector A Power may need to be set to a level greater than the instrument preset value
of -75 dBm/BW. (Set Sector A Power on the CDMA Call Control screen.) Example: If
the MSUT isfinding analog service, adjust Sector A Power to -25 dBrm/BW, then cycle
power on the MSUT. Isolating the MSUT may be necessary.

Isthe AWGN generator (CDMA Gen Control screen) off?

Is the MSUT programmed to “Home Only”? If so, set the SID field on the CDMA C
SITE CONFIGURATION screen to the mobile station’s home SID, then cycle po
the phone. If you don’t know the mobile station’s home SID, set the Esc Mode fi
the CDMA Cell Site Configuration screen to "On".

Refer to table 1. for SID (System D) and RF Channel requirements.

€D 2 dn Bumes
Z Jaideyd
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Table1 SID and RF Channel Settingsfor Call Setup
the System ID field .
If MSUT is entry (on the Cell The RF Channd field entry (on
. ) the Call Control screen) must
programmed to... | Configuration screen) be
must be...
Prefer System A Don't Care set to the System A or System B
Primary or Secondary channel.
Prefer System B Don't Care set to the System B or System A
Primary or Secondary channel.
System A Only Don't Care set to the System A Primary or
Secondary channel
System B Only Don't Care set to the System B Primary or
Secondary channel
Home Only Same as MSUT set to either System A or Systen
Home_SID B Primary Channels. Try both.
Table2 CDMA Channel Numbers (from EIA/TIA |S-95)
Primar Secondar
System Range (CDMA) Channelys Channelg
A 1 to 311, 689 to 694 283 6972
B 356 to 644, 739 to 777 384 777

a. This channel number, although specified in the 1S-95 standard as a primary
or secondary channel, can be changed in the MSUT by re-programming the
NAM. Trying these valuemight allow the MSUT to find service, but the
only way to be certain of the correct channel numbers is to gain access to
the NAM program menu in the MSUT.
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Checklist 2. Registration failed

If the MSUT has found service but won't register, refer to this checklist.

NOTE:

0

If all attempts to register the MSUT using the CDMA Call Control screen’s Registe
fail, perform the procedure M SUT-Originated Call ." on page 53. When the Call Statu
Connected annunciator is lit, the Test Set will acquire the MSUT’s phone number an
without performing a registration.

Is the MSUT programmed to “Home Only”? (To use the CDMA Call Control screen’s
Register field, the MSUT must be programmed to allow roaming.)

Are the entries in the Rgstr SID and Rgstr NID fields valid entries for the MSUT? (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 MSUT).

Do the entries in the Rgstr SID and Rgstr NID fields match the MSUT's Home SID/
NID? (The Rgstr SID and Rgstr NID fields, found on the CDMA Cell Site Configuration
screen, must be different than the MSUT Home SID/NID).

Is the power supply providing adequate current? (Make sure the MSUT’s power supply
duplicates the voltage, impedance, and ampere hours of the manufacturers recommend-
ed power supply).

[eo e dn Bumes
Z Jaideyd
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CDMA Recealver Tests
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"Measuring Demodulation of Forward Traffic Channel with AWGN" on page 60.

"Measuring Receiver Sensitivity and Dynamic Range" on page 75.
"Measuring Single Tone Desensitization" on page 88.
"Measuring I ntermodulation Spurious Response Attenuation" on page 105.

"M easuring Demodulation of Non-Slotted M ode Paging Channel in AWGN" on
page 118.
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Measuring Demodulation of Forward Traffic Channel with AWGN

Measuring Demodulation of Forward Traffic Channel with AWGN

The Test Set performs "Demodulation of Forward Traffic Channel in Additive
White Gaussian Noise" as described in TIA 1S-98, "CDMA Receiver Minimum
Standards."

During thistest, FER is measured asthe Test Set provides various dataratesto the
mobile-station-under-test (MSUT) with the Test Set's AWGN generator turned on.

An "HPBASIC Programming Example' on page 72 is provided.

Measurement Overview

For detailed step-by-step explanation see the page associated with the step.

" Perform initial setup." on page 61.

"Makea Service Option 2 or 9 call." on page 61.

" Set the Traffic channel level (test parameter Traffic Ec/lor )." on page 62.
" Set the Sector A Power level." on page 63.

" Set the AWGN level (test parameter loc) ." on page 64.

"Verify that the Eb/Nt readingis correct." on page 65.

" Set thedatarate." on page 66.

" Set the FER specification." on page 67.

" Setup thedisplay to show interim results (Optional)." on page 68.
" Arm a single measurement.” on page 69.

."Monitor the annunciatorsto determine test status." on page 70.

BOO®ONOOA~AWDNE

[
= o
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Measuring Demodulation of Forward Traffic Channel with AWGN

1. Perform initial setup.
e "Preset theTest Set." on page 49
e "Correct for RF Path Loss." on page 50
« "Enter the MSUT’s Protocol and RF Channel Standard.” on page 51
e "Enter the MSUT’s primary CDMA channel." on page 52
e "Adjust Sector A Power. (Optional)" on page 53
e "Saveinitial settings (Optional)" on page 54

2. Make a Service Option 2 or 9 call.
" Connect the M SUT tothe Test Set." on page 47

" Turn on power totheM SUT and wait for theM SUT tofind digital service." on page
48

" Select the desired Service Option." on page 49
" Register the MSUT (Optional)." on page 50
*"Makeacall." on page 52

0
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Chapter 3, CDMA Receiver Tests
Measuring Demodulation of Forward Traffic Channel with AWGN

3. Set the Traffic channel level (test parameter Traffic EJ/I, ).

CONA CELLULAE MOBILE EECEIVEE TEST

Manual Operation:
Tedr Snibesd FER —
B Conngctad
1. Pressthe CDMA SCREENS - RX test key to H “F:E_nn_ 209
display the CDMA CELLULAR MOBILE m P Errors Cauns s
RECEIVER TEST screen. E i |
Hax Fradss *FAARE LAURT RE
2. Position the cursor at the Traffic field. Wors €ntl | Hox Framss | Trattic Te Ecresn
B | Datc fode | Sctr A Pur I
3. Set the Traffic EJl o value with the DATA keys. s | SN i il
(Refer to the applicable standard for test T e m[f“ e
parameters). T | Y o | (EEE.
Jiselar '
[nterin EhrHe REEE canl 4
4. ;Hajeisethe ENTER key or the knob to enter the NG £/ H an

Sector A Pilot E//I,, has a factory preset value of -7 dB. If it is necessary to change this setting, access the
CDMA GENERATOR CONTROL screen. The CDMA GENERATOR CONTROL screen also displays total RF
Power.

Traffic EJ/l,, is defined as the ratio of the average transmit energy per PN chip for the Forward Traffic

Channel to the total transmitted power spectral density. Valuesin thisfield are expressed in dB, relative to
Sector A Power. Energy from the power control sub-channel is not included in Traffic EJ/I .

HP-1B Help When the CDMA CELLULAR MOBILE RECEIVER TEST screenis accessed
over the HP-IB, continuous FER measurements are automatically armed.

UnlesstheDi spl ay I nteri mResults fieldissetto Yes, you will not see any
results.

HP-IB Syntax
"Dl SP CRXT" !accesses the CDVMA CELLULAR MOBI LE RECEI VER TEST SCr een.

" CDVA: CELL: ASEC: TRAF -16.3" !sets Sector A Traffic E/l, to -16.3 dB.
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Chapter 3, CDMA Receiver Tests
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4. Set the Sector A Power level.

i Wil.|'HH 1] E1LE PECELYER TEST
Manual Operation: COME CELLULAR MOEILE RECELVER TE
Tas1l Staius FER =N
.. . B Connecied
1. Position the cursor at the Sctr A Pwr field. E ue et B
Tagtuad
. Ll Passed Errars Counted
2. Enter avalue 1 dB lower in power than the E :eny I
recommended level for the test parameter |, MIKTAERS EAIRELSN: 8
(AWGN) Hes CAtl Hix Frames TELFF i Ta SCresn
_ Detn =2 Scir @ Pur ® CDr
ORI LdER _ “ l
AT ot ST
s [refFFuc
FER Smat Deta Bats _E 2 fnalas
Disgelay
[nterla EbvHL IHIII'.II Canf i
Resulis —— — _
[fes g |
To obtain an J,/1,.. ratio of -1, set Sctr A Pwr 1
dB lower in power than AWGN.

HP-IB Syntax
" CDVA: CELL: ASECt or: STATe ON' !turns Sctr A Pw on.

" CDMA: CELL: ASECt or -55" Isets Sctr A Pw to -55 dBM BW

0
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5. Set the AWGN level (test parameter |.) .

[DFA CELLULAR WEBILE EECE[YEE TEST

Manual Oper ation:
Tedr Frgtus FER —
. . Wl Ceansited
1. Position the cursor at the AWGN field. W Gec (et 24
J Tedtlns
] Fassed Errars Caunied
2. Pressthe ON/OFF key. 2 Failed
': Hae Fromes Fraaes C[aunisd
3. Enter the value recommended by the - = — —
. Bi: Lhtl Lk FiLAEE i LC O ELPddn
appropriate test standards. BB | Dira Made | Seer A Pur
Load [dence & COR3
Note: If the AWGN valueis morethan 1 dB . T-.u?;,"' | E——
higher in power than the current Sctr A Pwr AT GLiasERLE - LA
setting, the call may drop. ]
Biselay
InLerinm EbsR- ‘Iilll:.ll Ganf i9
Fegulis 1
[Fesfo | - fﬂa =

other cells) .

| oc 1S defined as the power spectral density of a band-limited white noise source (simulating interference from

HP-IB Syntax

"CDMA:AWGN:STAT ON" !turns the Test Set's AWGN generator on.

"CDMA:AWGN -54" Isets AWGN to -54 dBM/BW.
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Chapter 3, CDMA Receiver Tests
Measuring Demodulation of Forward Traffic Channel with AWGN

6. Verify that the Ep/N; readingis correct.

Manual Operation. COAA CELLILAR MIALLE EECEIVER TEET
Test SEatus TER | 5]
. B Canngcied
Refer to the applicable standard for correct Eb/Nt E fuc DBt 208
LILE LY
values. ] Pazaed Errors Counted
I;II :-C|||:.' 1 i
) ) [ FT ' B "auntad
Eb/Nt is not a user-settable field. it imitinllrmin
Bpag [m1] Hex Frameg Tratfle Ta Serden
DT (sio Hode Ecir B Pur
Confadence | ENEIGEREFE EEECERRNN | # cod:
. S e
] fiic
FEF E=ai [eta Fate - : D Hnelasq
4B
Diselar |\
[AT&FL EbsH1 IF|:|| Landiw
Feiu]tL 1.77 _
T | dB -:I!! !H

Ep/N; is calculated from Sector A Power, AWGN, and the Data Rate. Refer to TIA |S-98 for values.

The resolution of E,/N; as displayed on the Test Set is in hundredths of a dB. TIA 1S-98 expresses this value in
tenths of a dB.

HP-IB Syntax
"CDMA: STN?" lqueries the B/ N field.

€ Je1deyd

0
=)
<
p=
Py
D
o
®.
<
@
o
@
»

65

S:\HPe8285A\APPMOD\BOOK\CHAPTERS\amrcvrt.fb



Chapter 3, CDMA Receiver Tests
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7. Set thedatarate.

CONA CELLULRS HOEILE RECEIWER TEET

Manual Operation:
Tesl StOilus FEE Bl
. . B Connecied
1. Position the cursor at the Data Rate field. E Jue Dwi 209
Testing
) ] ] L Peszed Errora Counted
2. Pressthe knob to display alist of choices. S Failed
O Hax Frames Frimes Counted
3. Position the cursor at the desired data rate. - -
. Henr Cnsl Max Fraae: | Trafdic Te Screes
(Refer to the applicable standard for DI | e Mede | Sere RBOFer
T F1 H Lanf 18aAc e & COHAH
recommended data rate specifications). “,,_ T % [
radfic
4. Press the knob to set the data rate. ﬁ*m I i
Dizelar
[AEFEa EbsHt aHGH Ceafla
Rasults 0T Iq [1E575 |
[ ] oEnHe

Service Option 2 data rate choices are: Full=9600 bps, Half=4800 bps, Quarter=2400 bps, Eighth=1200 bps
Service Option 9 data rate choices are: Full=14400 bps, Half=7200 bps, Quarter=3600 bps, Eighth=1800 bps

When the traffic channel’s data rate is reduced the amount of processing gain is also reduced. To compensate
for this reduction, Traffic gl is increased (refer to tables in applicable test standards such as 1S-98).

HP-IB Syntax

"MEAS:CDMA:CALL:TRAF:DATA:RATE ‘FULL™ !sets the Data Rate to 9600 or
14400 bps, depending on Traffic Data Mode.
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Measuring Demodulation of Forward Traffic Channel with AWGN

8. Set the FER specification.

Manual Oper ation:
1. Position the cursor at the FER Spec field.
2. Set the value with the DATA keys. (Refer to the
applicable standard for the recommended FER

specification.

3. Pressthe ENTER key or the knob to enter the
value.

allowed for a passing result at 3%.

the frame data sent.

COHE CELLELAR WEBELE RECEIVER TEET

Tesi Etaius FER Bl
B Consecned
R Svc Ay 248
O Tesiina
) Pazsed Errors Counted
O Failad
=] Hex Frogmes Fromes Counkegd
Hews Engl Hix Frones | Tradfic To Screes
Data Hads Eetr A Pur
LonfLtdence & [OHA
dEm-Ed
3 Trafdic
*FEF 113 DaLa Rate 0 EAalee
|
Biselay
Interia ER/H1 AHCH Ceatia
Rezwlis 1.77 | IEEET
dE dEAsEW

Inthe FER Spec field, FER isexpressed in percent. In the applicable standard, FER is expressed without units.
Example: If therequired FERis 0.03, enter 3 in thisfield. Thiswill set the maximum number of frame errors

Frame errors result when the Test Set deter mines that the frame data it received fromthe MSUT does not match

HP-IB Syntax
" MEAS: CDM FER: CONF: LI M 3"

Ilsets the FER to 0. 03.
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Chapter 3, CDMA Receiver Tests

Measuring Demodulation of Forward Traffic Channel with AWGN

9. Setup the display to show interim results (Optional).

Manual Operation:

1. Position the cursor at the Display Interim
Resultsfield.

2. Press the knob to toggle the selection to Yes.

in the Display Interim Results field.

COed CELLULAR AOEILE RECELYER TEET

Ebs

Tegt Siatug FER %]
M [Ccamacied
B G dew BAY
= Testlng
O Fassad Errars Coumiad
I_J Failed
= Wax Frames Fromsés Courted
Heas Ll Wiz Frames | Traffic Te Screes
I e fode Fe1r R OPur
Coof tdence | ECEEEN q & COHA
AT pmll
] Tradiie
FEE Spwg Deka ®aig 0 Analos
d
Digs]ay
ARGH Leafie

Intarin Hi
Fesulis LN q
[[Les Hs | 48 dia

Setting up the display to show interim results allows real time observation of FER test results. If you are
interested in observing the progress of an FER test or the point at which frame errors occur, you must select Yes

HP-IB Syntax
"DISP:FER:INT:RES *YES™
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10. Arm a single measur ement.

, [0 CELLULAR WIRILE RECEIVER TEST —
Manual Operation:
E:l Simtus FER

.
. . Ceanected |:| |:||:|
1. Position the cursor at the Arm field. = i.;.?:; 3 :
E :uln-j Errars Daunted 1
ALL&
2. Press the knob to arm a measurement. 5 Fax Frases Franes Caunted B

Traffic Ta Gcraen

Heas [ntl Buz Frimes
I | Do Hode Scur A Pur
i Looftdence | EEFEDEREEEN W LORs
[ 95.00 | FITERT Ll AL
k| Traffie
FER %per Deta Rate & Analaa
EENIE | T df | RN

Bizmlay
InLEfinm EEsR1 AHEE Canlid
Fesulis .77

dB dHlmEH

When a measurement is running, the Testing
annunciator will belit.

HP-IB Syntax
"TRI G MODE: RETR SING' !sel ects Single neasurenent node.

"TRIG:AST ‘ARM™ larms the measurement.
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Chapter 3, CDMA Receiver Tests
Measuring Demodulation of Forward Traffic Channel with AWGN

11. Monitor theannunciatorsto determinetest status.

Manual Operation:

annunciator lights.

annunciator lights.

Passed, the Failed, or the Max Frames

COWE CELLULAR ADFILE EECEDVER TEST

Test Etatus FER .
B Connecied D |:“:|
. . u - -
The measurement will end when either the : N :
W Pegaed Errard Cewnted
O Feile
[ Hax Frames Froses Coented 10l
Hews Lnil Hux Frames | Traffac Te BErddn
Dave ®ade Senr & Pur
IH . o -
|00 | FECETI . ALl AT
] TrafFLe
FEE Smac Oetn Baiw & Analas
d
Dizelar
IntEFin EbsHL AHGH Canll s
Resulis ———
[lga 50 |

The Confidence and FER Spec field settings
determine pass/fail criteria. The measurement will end when either the Passed, the Failed, or the Max Frames

Turning the Confidence field Off causes the FER test to continue until the number of frames entered in the Max
Frames field are counted. The Max Frames annunciator will light when Frames Counted equals Max Frames.

HP-1B Help Querying the Measuring Status Register condition register bit O will indicate
when the FER test is done.
The following CDMA Status Register event register bitsindicate whether a
passed, failed, or max frames result was obtained from an FER test:
e Test Passed (Bit 10, BCD 1024)
e Test Failed (Bit 9, BCD 512)
e Max Frames (Bit 8, BCD 256)
These bits are "event" bits only. No condition registers are implemented. Since
event bits"stick", it isimportant to clear the register before starting FER test.
Refer to "CDMA Status Register Group" in the Status Reporting chapter of the
HP E8285A User’'s Guidior information about using status bits.
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Chapter 3, CDMA Receiver Tests
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HP-IB Syntax
" STATus: MEASuring: CONDi tion" !queries the Measuring Status Regi ster con-
dition register. This query can be used to determne if an FER test is

running.

" CDMA: STATus: EVENt ?" !queries the CDMA Status Regi ster event register.
This query can be used to determ ne whether the FER test passed, fail ed,
or reached max franes.
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Chapter 3, CDMA Receiver Tests
Measuring Demodulation of Forward Traffic Channel with AWGN

HPBASIC Programming Example

The following programming example was developed using HPBASIC for
Windows. It was tested on an HP E8285A.

10 ! re-save "c:\hpbasic\app_not e\ FER_ ANGN'

20 ! This programinpl enents CDVA FER test w th AWGN.
30 ! This closely follows T38 fromthe 83217A Soft war e.
40 CLEAR SCREEN

50 QUTPUT 714; " CDMA: CALL: END' ! End any call currently connected
60 WAIT 1

70 QUTPUT 714;"*RST"

90 Page_phone

100 CLEAR SCREEN

110 Fer _wi th_awgn

120 DI SP " PROGRAM DONE"

130 END

140 Fer_wi th_awgn: SUB Fer _wi t h_awgn

150 QUTPUT 714; " CDVA: CELL: ASEC: TRAF -16. 3dB; PIL -7dB; SYNC - 16dB; PAG - 12dB"
160 OUTPUT 714; " CDVA: CELL: ASEC: BWP - 75 dBnt

170 QUTPUT 714;" CDVA: AWGN: BWP - 74 dBm STAT ON'

180 QUTPUT 714;"TRI G MODE: RETR SINGLE "

190 QUTPUT 714;" DI SP CRXT"

200 QUTPUT 714; " MEAS: CDM FER: MAX: FRAM 5000"

210 QUTPUT 714; "Dl SP: FER | NT: RES ' YES' "

220 QUTPUT 714; " MEAS: CDM FER: CONF: | NT 95; | NT: STAT ON'
230 QUTPUT 714; " MEAS: CDM FER CONF: LIM T . 5"

240 QUTPUT 714;"TRI G AST ' ARM "

250 FOR Test=1 TO 6

260 SELECT Test

270 CASE 1

280 QUTPUT 714; " CDVA: CELL: ASEC: TRAF -16.3 DB"

290 QUTPUT 714; " CDVA: CALL: TRAF: DATA: RATE ' FULL" "

300 QUTPUT 714; " MEAS: CDM FER: CONF: LI M 3"

310 CASE 2

320 QUTPUT 714; " CDVA: CELL: ASEC: TRAF -15.8 DB"

330 QUTPUT 714; " CDVA: CALL: TRAF: DATA: RATE ' FULL" "

340 QUTPUT 714; " MEAS: CDM FER: CONF: LI M 1"
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350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
510
520
530
540
550
560
570
580
590
600
610
620
630
640
650
660
670
680
690
700
710

Chapter 3, CDMA Receiver Tests
Measuring Demodulation of Forward Traffic Channel with AWGN

CASE 3

QUTPUT 714; " CDVA: CELL: ASEC: TRAF -15.6 DB"
QUTPUT 714; " CDVA: CALL: TRAF: DATA: RATE ' FULL" "
QUTPUT 714; " MEAS: CDM FER: CONF: LI M . 5"

CASE 4

QUTPUT 714; " CDVA: CELL: ASEC: TRAF -19.1 DB"
QUTPUT 714; " CDVA: CALL: TRAF: DATA: RATE ' HALF "
QUTPUT 714; " MEAS: CDM FER: CONF: LI M 1"

CASE 5

QUTPUT 714; " CDVA: CELL: ASEC: TRAF -21.6 DB"
QUTPUT 714; " CDVA: CALL: TRAF: DATA: RATE ' QUARTER "
QUTPUT 714; " MEAS: CDM FER: CONF: LI M 1"

CASE 6

QUTPUT 714; " CDVA: CELL: ASEC: TRAF -24.5 DB"
QUTPUT 714; " CDVA: CALL: TRAF: DATA: RATE ' EI GHTH "
QUTPUT 714; " MEAS: CDM FER: CONF: LI M 1"

END SELECT

AOSUB Meas

NEXT Test

SUBEXI T

!

Meas: !

VAIT 2

QUTPUT 714;"TRI G AST ' ARM "

REPEAT

DI SP "Measuring FER .."

UNTI L FNFer _done

QUTPUT 714; " MEAS: CDM FER?"

ENTER 714; Mv

M/=PROUND( M/, - 2) ! Set to 2 significant digits
PRINT "Test ";Test;" RXD Traffic Ch FER%is "; MW
RETURN

SUBEND

Fer _done: DEF FNrer _done

VAIT 1

QUTPUT 714; " STATUS: CDVA: EVEN?"

ENTER 714; St at
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Chapter 3, CDMA Receiver Tests
Measuring Demodulation of Forward Traffic Channel with AWGN

720 |F BIT(Stat,8) THEN RETURN 1

730 IF BIT(Stat,9) THEN RETURN 2

740 |F BIT(Stat,10) THEN RETURN 3

750 RETURN 0

760 FNEND

770 Page_phone: SUB Page_phone

780 QUTPUT 714; " CDVA: CELL: ASEC. BWP - 50 dBm STAT ON'

790 QUTPUT 714; " CDVA: RFCH 384" !

800 PRI NT "WHEN THE MOBI LE FI NDS SERVI CE, PRESS THE CONTI NUE SOFTKEY (F2)"
810 DI SP "Wiiting..."

820 PAUSE

830 QUTPUT 714; " CDVA: CALL: TRAF: DATA: MODE ' SVC OPT 2’ "

840 QUTPUT 714; " CDVA: CALL: MAKE"

850 DI SP "Mbile is being paged..."

860 REPEAT

870 WAIT .1 1100 n5S wait to allow Test Set to handl e other tasks
880 QUTPUT 714; " STAT: CDVA: EVENT?"

890 ENTER 714; Event _reg

900 UNTIL BIT(Event _reg,3)! Monitoring "Connected" annunci ator bit
910 CLEAR SCREEN

920 PRI NT "Page successful, nobile is connected"

930 SUBEND
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Chapter 3, CDMA Receiver Tests
Measuring Receiver Sensitivity and Dynamic Range

Measuring Receiver Sensitivity and Dynamic Range

The Test Set performs "Receiver Sensitivity and Dynamic Range" as described in
TIA 1S-98, "CDMA Receiver Minimum Standards."

During thistest, FER is measured with the Test Set first providing alow level
signal, then ahigh level signal in rapid transition. The objective of thistest isto
determineif the MSUT can continue to successfully demodulate the forward
traffic channel despite alarge change in received power.

NOTE: The following procedure assumes that an instrument PRESET will be performed as part of
setting up acall. Thisclearsall settings from other tests that may affect the accuracy of this
test, and allows the procedure to begin from a known instrument state.

A "HPBASIC Programming Example" on page 85 is provided.

Measurement Overview

For detailed step-by-step explanation see the page associated with the step.

" Perform initial setup." on page 76.

"Makea Service Option 2 or 9 call." on page 76.

" Set the Traffic level (test parameter Traffic Ec/lor)." on page 77.
"Adjust Sector A Power (test parameter lor )." on page 78

"Set the FER specification." on page 79

"Set the data rate." on page 80

"Setup the display to show interim results (Optional)." on page 81
"Arm a single measurement." on page 82

"Monitor the annunciators to determine test status." on page 83
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Chapter 3, CDMA Receiver Tests
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1. Perform initial setup.
e "Preset theTest Set." on page 49
e "Correct for RF Path Loss." on page 50
« "Enter the MSUT’s Protocol and RF Channel Standard." on page 51
e "Enter the MSUT’s primary CDMA channel." on page 52
e "Adjust Sector A Power. (Optional)" on page 53
e "Saveinitial settings (Optional)" on page 54

2. Makea Service Option 2 or 9 call.
" Connect the MSUT tothe Test Set." on page 47

" Turn on power totheM SUT and wait for theM SUT tofind digital service." on page
48

" Select the desired Service Option." on page 49
" Register the MSUT (Optional)." on page 50
*"Makeacall." on page 52
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3. Set the Traffic level (test parameter Traffic EJ/I ).

COFA CELLYLAR MIBILE RECELYER TEST

Manual Operation:
Test Status FEm ] = |
W Ceanectked
1. Pressthe CDMA SCREENS - RX test key to E Eer Qeb 3
display the CDMA CELLULAR MOBILE O Fassed Errars Counted
RECEIVER TEST screen. o : Sl
Rad Frimes Fraaes [aunied
2. Position the cursor at the Traffic field. ez Gt | Bex Frerms | Tretd e To Beraen
_“ Dota Hode Sekr A Fur
3. Set the value with the DATA keys. (Refer to the % LA IwE .
i ] Troif
applicable standard for test parameters). N Dats » ﬁ I
4. Pressthe ENTER key or the knob to enter the e i ’
value. E|:l-il|'in B R AHCE Canf 4
Besulis &= [ did |

Sector A Pilot E(/I,, has a factory preset value of
-7 dB. If it is necessary to change this setting, access the CDMA GENERATOR CONTROL screen.

Traffic E4/l,, is defined asthe ratio of the average transmit energy per PN chip for the Forward Traffic

Channel to the total transmit power spectral density. Valuesin thisfield are expressed in dB, relative to
Sctr A Pwr. Energy from the power control sub-channel is not included in Traffic EJ/I .

HP-1B Help When the CDMA CELLULAR MOBILE RECEIVER TEST screenis accessed
over the HP-IB, continuous FER measurements are automatically armed.

UnlesstheDi spl ay I nteri mResul ts fieddissetto Yes, youwill not seeany
results.

HP-IB Syntax
"CDMA: CELL: ASEC: TRAF -15.6" Isets Sctr A Traffic to -15.6 dB.
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Measuring Receiver Sensitivity and Dynamic Range

4. Adjust Sector A Power (test parameter 1, ).

Manual Operation:
1. Position the cursor at the Sctr A Pwr field.

2. Set the value with the DATA keys. (Refer to the
applicable standard for recommended test

parameters).

3. Pressthe ENTER key or the knob to enter the
value.

The valuefor |, isreferred to as Sector A Power.

CORA CELLULAR HDEILE RECEDYER TEST

Test Status FER N
W Lonmecied
W G Jen 249
O Testing
O Fazsed Errars Counted
= Fabled
O Max Fromes Frosas Couriad
Meas Enil Hus Fromes | Troffoc Te Scress
m[ o I;lﬁ:f “5-:Ir B Pur —-_—
el ldencs LI |
[ 3500 ] dia 2 | (DN
] Traffic
FER S Dita Fate IEEEE | O Gncles
dB
Digmlaw
Inkarin Eb/Mi AHGH Leafls
Resulis -

HP-IB Syntax

" CDMA: CELL: ASEC -104" !sets Sctr A Power to -104 dBm BW
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5. Set the FER specification.

(0ed CELLULAR ROEILE RECELYER TEET
Manual Operation: T FES .
= E:";-:'--:-E )
1. Position the cursor at the FER Spec field. O3 Teting
' Passad Errars Counted
. I Falled
2. Set the value with the DATA keys. (Refer to the 53 Mz Franes Froses Courisd
applicable standard for recommended FER
speciﬁcation_ Beaz Cnil Mis Frames | Traffis Te Seresa
H P Duts Bade Imr B Bur dak
BRI LA&NEE “ _ 2
3. Press the ENTER key or the knob to enter the [ d5.00 | T LELL CHTY
value. FER Seec | Dita Sate | (ENENEEEEEN| O fnelcs
»_ Fuls | ELENF - TEET
Diselev
InLErin EbsHL AHGH Ceat |4
FEEu 15 ——— — _
(TesHg |

Inthe FER Spec field, FER isexpressed in percent.
In the TIA 1S-98 standards, FER is expressed without units. Example: If the TIA 1S-98 required FER is 0.005,

enter 0.5in thisfield.

Frame errors result when the Test Set determines that the frame data it received from the MSUT does not match
the frame data sent.

HP-IB Syntax
" MEAS: CDM FER: CONF: LI M 0. 5"
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6. Set thedatarate.

. COed CELLULAR AMOEILE RECEIVER TEET
Manual Operation: T — = -
W Conmecsed
1. Position the cursor a the Data Rate field. = e o
i :::_:rd Errars Courtad
H H : I bk ied
2. Pressthe knob to display alist of choices. 1 Hax Frenss Frosss Cousiad
3. Position the cursor at the desired data rate. Beas Chil | Wex Fremes | Teeffue Te Serssa
i Ueka Made acir H Fur
(Refer to the applicable standard for m UCHLL R o LALLTL
recommended data rate specifications. [ 35,00 | diarEH | AN
i Traffic
FEE §oas Deta gt T | O ol
4. Press the knob to set the datarate. i» ﬁ dE ﬁ
Disalax P
IrLerin EbsHL AHGH Leatls
kesulis — [TESTE |

Service Option 2 data rate choices are: Full=9600 bps, Half=4800 bps, Quarter=2400 bps, Eighth=1200 bps
Service Option 9 data rate choices are: Full=14400 bps, Half=7200 bps, Quarter=3600 bps, Eighth=1800 bps

When the traffic channel’s data rate is reduced the amount of processing gain is also reduced. To compg
for this reduction, Traffic gl is increased (refer to tables in applicable test standards such as 1S-98).

pnsate

HP-IB Syntax
"MEAS:CDMA:CALL: TRAF:DATA:RATE ‘FULL™
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7. Setup the display to show interim results (Optional).

COMd CELLULAR ADEILE RECELYER TEET

Manual Operation: PN e —-
= Lommacs e
it i i Ev et B3
1 Post|ont.hecursorattheD|spIayInterlm = Teitioe
Results field. O Fazzad Errars Cousiad
I Failad
. O Hax Frames Frossy Counted
2. Pressthe knob to toggle the selection to Yes.
Heas [Cntl Hez Frones . Traffis | Te Screes
IEEEEN| Deve Rade | Scie ROPur
Coof tdence | EEEETNEN | & COMA
IR T CIERETAN 5 L CH ]
H Tradiic
FEE Grusg Oeka Eaig 0 Anglow
T TP WY | s
Digmlay I
Intarin EbvHt HAHGH Leafla
Resulis L
»_

Setting up the display to show interim results allows real time observation of FER test results. If you are
interested in observing the progress of an FER test or the point at which frame errors occur, you must select Yes

in the Display Interim Results field.

HP-IB Syntax
"DISP:FER:INT:RES *YES™
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8. Arm a single measur ement.

CORA CELLULAR HDEILE RECEDYER TEST

Manual Operation: ret Stenis - -
B Ceamec e | EI:'
1. Position the cursor at the Arm field. e '
E :'H_Iij Errary Countad k]
iLEd
2. Press the knob to arm a test. 3 Max Fremes Frosas Counted 157
Faas Lokl Hog Fromes ITrnffec e ScFresa
IO [oto fade Sctr A Pur
Jn Coofidence | EITNNTNNENN | (SERIEENNN | * codf
IR - dEasEH | [N
' raffic
FE# Jpec Dets Fate | NG| © Gnclos
[:1:3
Digmlay I
Iriarin Eb/Hi ANGH Ceatia
Resulis ——--
When a measurement is running, the Testing
annunciator will be lit.

HP-IB Syntax
"TRI G MODE: RETR SI NG' !sel ects Single neasurenent node.

"TRIG:AST ‘ARM™ Istarts the FER measurement.
"TRIG" Istarts the FER measurement and other "active" measurements.
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9. Monitor the annunciator sto determinetest status.

. CD®A CELLULAR MDEILE RECEIVER TEST
Manual Oper ation:

Test Ftatus FEE Il
_ _ ] E:".".E-rg i |:| ﬂ|:|
The measurement will end when either the E et e :
Passed, the Failed, or the Max Frames E :”-”j Errars Counted 0
. . 'L
annunciator lights. 3 Hax Erenss Frosss Couriad &0
Bads Lntl AL Froaes I!|'III".'. - le SCFeRa
VDD | [etn made Geir B Pur
I- Ceefidence | EITMEINENN | IGIGINGINN | # codq
TN R
. r.::l' C
FER 3eee Dita Bate “ 0 Aneley
dB
Diam L
Intarin Eb+Hi AHGH Cealls
Fesulis sass

The Confidence and FER Spec field settings
determine pass/fail criteria. The measurement will end when either the Passed, Failed, or Max Frames

annunciator lights.

Turning the Confidencefield off will force the measurement to continue until the number of frames entered in the

HP-1B Help Querying the Measuring Status Register condition register bit O will indicate
when the FER test is done.

The following CDMA Status Register event register bitsindicate whether a
passed, failed, or max frames result was obtained from an FER test:

e Test Passed (Bit 10, BCD 1024)
e Test Failed (Bit 9, BCD 512)
e Max Frames (Bit 8, BCD 256)

These bits are "event” bits only. No condition registers are implemented. Since
event bits"stick", it isimportant to clear the register before starting FER test.
Refer to "CDMA Status Register Group" in the Status Reporting chapter of the
HP EB8285A User’s Guidior information about using status bits.
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HP-IB Syntax
" STATus: MEASuring: CONDi tion" !queries the Measuring Status Regi ster con-

dition register. This query can be used to determine if an FER test is
runni ng.

" CDMA: STATus: EVENt ?" !queries the CDVMA Status Regi ster event register.
This query can be used to determ ne whether the FER test passed, fail ed,
or reached max franes.
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HPBASIC Programming Example

The following programming example was developed using HPBASIC for
Windows. It was tested on an HP E8285A with firmware rev A.02.26.

10 ! re-save "c:\hpbasic\Sens_rng"

20 I This programinplenments CDVMA RX Sensitivity and Dynani ¢ Range"
30 This closely follows T39 fromthe 83217A Software.
40 Initialize_ts

50 QUTPUT 714;"TRI G MODE: RETR SI NGLE"

60 Page_phone

70 CLEAR SCREEN

80 Sensitivity_rng

90 QUTPUT 714; " CDVA: CALL: END"

100 DI SP " PROGRAM DONE"

110 END

120 Sensitivity_rng: SUB Sensitivity_rng

130 DI SP "Measuring nobile sensitivity"

140 QUTPUT 714; " CDVA: CELL: ASEC: PI L -7dB; SYNC - 16dB"
145 OUTPUT 714;" CDVA: CELL: ASEC: PAG - 12dB; TRAF - 15. 6dB"
150 QUTPUT 714; " CDVA: CELL: ASEC. BWP -90 dBnt

160 OUTPUT 714;" CDVA: CELL: ASEC: BWP - 104 dBnt

170 QUTPUT 714;" DI SP CRXT"

180 QUTPUT 714; " MEAS: CDM FER: MAX: FRAM 5000"

190 QUTPUT 714; " MEAS: CDM FER: STAT ON'

200 QUTPUT 714; " MEAS: CDM FER: CONF: | NT 95; | NT: STAT ON'
210 QUTPUT 714; " MEAS: CDM FER CONF: LIM T . 5"

220 GOSUB Meas ! Sensitivity test

230 Lvl=-25

240 QUTPUT 714; " CDVA: CELL: ASEC. BWP - 25 dBnf

250 GOSUB Meas

260 SUBEXI T

270 Meas: !

280 Arm fer

290 Max_f=0

300 P_f=0

310 Cnt=0

320 REPEAT

¢ Je1deyd
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330 Ont=Cnt +1340 UNTI L FNFer_done( M, P_f, Max_f) OR Cnt>125
350 | F Cnt>125 THEN

360 PRINT "Sensitivity test timed out”

370 ELSE

380 M/=PROUND( M, - 2)

390 PRINT "RXD Sensitivity FER®% = "; M/

400 END | F

410 RETURN

420 SUBEND

430 Fer_done: DEF FNrer_done(Ms, P_f, Max_f)
440 WAIT 1

450 QUTPUT 714; " STATUS: MEAS: CONDI TI ON?"

460 ENTER 714; Meas

470 QUTPUT 714; " MEAS: CDM FER?"

480 ENTER 714; M/

490 | F BI T(Meas, 0) THEN RETURN O ! Not done
500 QUTPUT 714; " STATUS: CDVA?"

510 ENTER 714; St at

520 IF BIT(Stat,8) THEN Max_f=1

530 IF BIT(Stat,10) THEN P_f=1

540 RETURN 1

550 FNEND

560 Armfer: SUB Armfer

570 QUTPUT 714;"TRI G'

580 REPEAT

590 WVAIT .1

600 QUTPUT 714; " STATUS: MEAS: CONDI TI ON?"

610 ENTER 714; Meas

620 UNTI L BI T( Meas, 0)

630 SUBEND

640 Page_phone: SUB Page_phone

650 OUTPUT 714; " CDVA: CELL: ASEC. BWP - 50 dBm STAT ON'
660 OUTPUT 714; " CDVA: RFCH 384" !

670 PRI NT "WHEN THE MOBI LE FI NDS SERVI CE, PRESS'
675 PRI NT "THE CONTI NUE SOFTKEY (F2)"

680 DI SP "Wiiting..."

690 PAUSE
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700
710
720
730
740
750
760
770
780
790
800
810
820
830
840
850
860
870
880

Chapter 3, CDMA Receiver Tests
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QUTPUT 714; " CDVA: CALL: TRAF: DATA: MCDE ' SVC OPT 2'"
QUTPUT 714; " CDVA: CALL: MAKE"
DI SP "Mobile is being paged..."
REPEAT

WAIT .1 1100 nS wait to allow Test Set to handl e other tasks
QUTPUT 714; " STAT: CDMA: EVENT?"

ENTER 714; Event _reg

UNTIL BIT(Event _reg,3)! Monitoring "Connected" annunci ator bit

CLEAR SCREEN

PRI NT "Page successful, nmobile is connected
SUBEND

Initialize ts: SUB Initialize ts
CLEAR 714
CLEAR SCREEN

DISP "Initializing...."

QUTPUT 714;"*RST"! Reset
VWAIT 5

QUTPUT 714; " CONF: OFL: MODE ' ON ; RFIN -2"! External Path Loss
SUBEND

87

S:\HPe8285A\APPMOD\BOOK\CHAPTERS\amrcvrt.fb

0
=)
<
p=
Py
D
o
®.
<
@
o
@
»

¢ Je1deyd




Chapter 3, CDMA Receiver Tests
Measuring Single Tone Desensitization

Measuring Single Tone Desensitization

The Test Set performs the necessary call processing and FER measurements for
"Single Tone Desensitization," but requires a single external continuous wave
(CW) signal generator to perform thistest as described in TIA 1S-98, "CDMA
Receiver Minimum Standards.”

During this test, an interfering signal (tone) is summed with the Test Set’s output
and the FER is measured. The obijective of this test is to measure the MSUT

receiver’s ability to perform when adjacent channel interference is present.

A " Programming Example' on page 102 is provided.

Measurement Overview

"Perform initial setup." on page 89.

" Connect the test equipment as shown." on page 90.
"Makea Service Option 2 or 9 call." on page 91.
"Set the signal generator’s interfering tone to the required frequency and ampli-
tude." on page 92

"Turn the Signal Generators amplitude On." on page 93

"Set the Traffic level (test parameter Traffic Ec/lor)." on page 94
"Adjust Sector A Power (test parameter Tor )." on page 95

"Set the FER specification." on page 96

. "Set the data rate." on page 97

10."Set up display to show interim results (Optional)." on page 98
11."Arm a single measurement." on page 99

12."Monitor the annunciators to determine test status." on page 100

Ao PE

© NG

Recommended Equipment

CW Generator

Combiner

Specifications for the CW signal generator are provided in TIA 1S-98, "CDMA
Standard Test Conditions." At the time of this printing, the following signal
generators meet these specifications:

+ HP8657D
» HP 8656B
« HP 8647A

The Combiner used in this test must provide adequate i solation between the
Signal Generator output and the signals generated by the MSUT and the Test Set.
At least 15 dB isolation is recommended.
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Chapter 3, CDMA Receiver Tests
Measuring Single Tone Desensitization

1. Perform initial setup.
e "Preset theTest Set." on page 49
e "Correct for RF Path Loss." on page 50
« "Enter the MSUT’s Protocol and RF Channel Standard.” on page 51
e "Enter the MSUT’s primary CDMA channel." on page 52
e "Adjust Sector A Power. (Optional)" on page 53
e "Saveinitial settings (Optional)" on page 54
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Chapter 3, CDMA Receiver Tests
Measuring Single Tone Desensitization

2. Connect thetest equipment as shown.

Test Set

RF IN/OUT

Combiner -

Amplitude Off

MSUT

RFOUT Signal Generator

RX/TX

Connect the equipment as shown, but make sure the Sgnal Generator amplitude is turned off . Thissignal, if
turned on, may interfere with making a call during the next step.
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Chapter 3, CDMA Receiver Tests
Measuring Single Tone Desensitization

3. Make a Service Option 2 or 9 call.
" Connect the M SUT tothe Test Set." on page 47

" Turn on power totheM SUT and wait for theM SUT tofind digital service." on page
48

" Select the desired Service Option." on page 49
" Register the MSUT (Optional)." on page 50

*"Makeacall." on page 52
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Chapter 3, CDMA Receiver Tests
Measuring Single Tone Desensitization

4. Set the signal generator’s interfering tone to the required frequency and amplitude.

Manual Operation:

Refer to applicable standard for test 1955.9000000
parameters.

L
nEE
moN
T
ppt

EEmEn

BEEE

gaoo

gaoo
gaoo

To display the forward link carrier frequency that the mobile station is assigned to receive,
1. Press the Config key to select the CONFIGURE screen.

2. Slect Freginthe RF Display field.
3. Press the CDMA SCREENS Call control key.

The forward link (from the Test Set) carrier frequency will be displayed in the RF Gen Freq field.
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5. Turn the Signal Generators amplitude On.

Chapter 3, CDMA Receiver Tests
Measuring Single Tone Desensitization

MSUT

Combiner

RX/TX

Test Set
RF IN/OUT
-«
-30 dBm
fo + 900 kHz
RFOUT

Signal Generator
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Chapter 3, CDMA Receiver Tests
Measuring Single Tone Desensitization

6. Set the Traffic level (test parameter Traffic EJ/I ).

Manual Operation:

1. Pressthe CDMA SCREENS - RX Test key to
display the CDMA CELLULAR MOBILE
RECEIVER TEST screen.

2. Position the cursor at the Traffic field.

3. Set the value with the DATA keys. (Refer to the
applicable standard for test parameters).

4. Pressthe ENTER key or knab to enter the
value.

Valuesin thisfield are expressed in dB, relative to
Sctr A Pwr.

GENERATOR CONTROL screen.

CO®A CELLYLAR MIEILE RECELYER TEST

Test Stafus FER [ L]
W Connected '
Wl e Qe 249
) Testine
L Fassed Errars Caunied
O Fabled
0 Has Froees Franes Launied
Bz Cnil Bus Fromes | Traffic To Ecrasn
IUDDIN | [oia Hode Sekr B Fur
Lent idence [ -40.0 I EedE
T 4B £
k] Treffic
FER Seec Dita | T el
TN T dE
4]
Digmlar
Intarin ER R AHLE Goanf 49
Fesulis ass

Sctr A Pilot E/1,, hasa factory preset value of -7 dB. If it is necessary to change this setting, accessthe CDMA

HP-IB Help

When the CDMA CELLULAR MOBILE RECEIVER TEST screen is accessed

over the HP-IB, continuous FER measurements are automatically armed.

UnlesstheDi spl ay I nteri mResults fieldissetto Yes, you will not see any

results.

HP-IB Syntax
"DI SP CRXT"

" CDMA: CELL: ASEC: TRAF -15. 6"

I'di spl ays the CDMA CELLULAR MOBI LE RECEI VER TEST screen.
Ilsets Sctr A Traffic Ec/lor to -15.6 dB
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Chapter 3, CDMA Receiver Tests
Measuring Single Tone Desensitization

7. Adjust Sector A Power (test parameter 1, ).

COWA CELLULAR WIAILE RECELIVER TEST

Manual Oper ation: et e — =n
BB Cannected
1. Position the cursor at the Sctr A Pwr field. ez s B
EI.F_HPH Errars Coantad
; |
2. Set the value with the DATA keys. (Refer to the C Bax Frases Framss Coanted
applicable standard for test parameters).
Hens Cetl . Hax Froses | Traffic . Ta Screen
Dita Fo2 qenr B Pur
3. Pressthe ENTER key or the knob to enter the m ﬁ ;ﬁ -
velue. [ 500 ] e/ EH | N
] Trafige
FER SPit Data Rt = Andl o
T Y d! i TEET |
Dismlas '
[miarie Eb N AHLGH canfile
Aesults —=

Thevalue for Sector A Power isreferredtoas Iy .

HP-IB Syntax
" CDVA: CELL: ASEC - 101" !sets Sctr A lor to -101 dBm BW

0
=)
<
p=
Py
D
o
®.
<
@
o
@
»

95

S:\HPe8285A\APPMOD\BOOK\CHAPTERS\amrcvrt.fb



Chapter 3, CDMA Receiver Tests
Measuring Single Tone Desensitization

8. Set the FER specification.

COAA CELLULAR WIAILE RECELYER TEST

Manual Operation: I e —
BB Cannerted
1. Position the cursor at the FER Spec field. et b
O FPassiee Errars Croantad
2. Set the value with the DATA keys. (Refer to the B e L ot Fomitad
applicable standard for the recommended FER
specification. Hews Cntl Hax Froses | Traffic Ta Screes
_ . Ditg Hade qenr B Pur )
3. Press the ENTER key or the knob to enter the “ TR | il
value. g Trai i i
FER Brit Diia Rate q O Anel o
»_ L — db | EE.
TR :
[Ei%r1n El/ i AHGH lanf e
Hasults saam

In the FER Sec field, FER is expressed in percent. In the TIA 1S-98 standards, FER is expressed without
units. Example: If the TIA 1S-98 required FER is 0.01, enter a value of 1.00 in this field.

Frame errorsresult when the Test Set determines that the frame data it received fromthe MSUT does not
match the frame data sent.

HP-IB Syntax
"MEAS: CDM FER: CONF: LIM 1" !sets the FER specification to 1%

96

S:\HPe8285A\APPMOD\BOOK\CHAPTERS\amrcvrt.fb



Chapter 3, CDMA Receiver Tests
Measuring Single Tone Desensitization

9. Set thedatarate.

] COWA CELLULAR WIAILE RECEIVER TEST
Manual Operation: A -
B Cannected
1. Position the cursor at the Data Rate field. e
E FHS-H Errars Coumtiad
i i i aLled
2. Press the knob to display alist of choices. S Kax Frines R
3. I(Dsz'ftionthﬁcurs?r Zﬁbtlhedeireg?ataraﬁe. [ Hens tatl | Wax Frimes | Traffic | m—
er to the applicable standard for N | [iis Mode | Scie @ Fus )
recommended data rate specifications.) LR EENCIEN | . ]
] Trafige
FER Lre it Rat 2 Angl
4. Press the knob to set the datarate. Y [ — 2| I
TETINE
[Aiwrim Bl W AHLH laafise
Hesults =

Service Option 2 data rate choices are: Full=9600 bps, Half=4800 bps, Quarter=2400 bps, Eighth=1200 bps
Service Option 9 data rate choices are: Full=14400 bps, Half=7200 bps, Quarter=3600 bps, Eighth=1800 bps

When the traffic channel’s data rate is reduced the amount of processing gain is also reduced. To compensate
for this reduction, Traffic gl is increased (refer to tables in applicable test standards such as 1S-98).

HP-IB Syntax

"MEAS:CDMA:CALL:TRAF:DATA:RATE ‘FULL™ !sets the data rate to 9600 bps (for Svc Opt 2)
or 14400 bps (for Svc Opt 9).
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Chapter 3, CDMA Receiver Tests
Measuring Single Tone Desensitization

10. Set up display to show interim results (Optional).

COWA CELLULAR WIAILE RECELIVER TEST

Manual Operation: teat Bteins - =m
=tunnr|:l|-:
i ; ; Jue Det 249
1. Position the cursor at the Display Interim D) Toinine
Resultsfield. C Fassed Errars Cramiad
L Failes
O Fax Fraaes Framéd Ceantsd
2. Pressthe knob to toggle the selection to Yes.
Hegs Crtl Hax Froses | Traffic Ta Screes
Dity Hode Feur B Pus
Candideaca # COHA
dda HH
] Trafige
FER Seet Dutg Fatg G Angl oy
d
Jism]ay
[miarie Eb N AHLGH canfile
Aesults —=
> ETEIRE

Setting up the display to show interim results allows real time observation of FER test results. If you are
interested in observing the progress of an FER test or the point at which frame errors occur, you must select Yes

in the Display Interim Results field.

HP-IB Syntax
"DISP:FER:INT:RES 'YES™ !displays interim FER test results.
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Chapter 3, CDMA Receiver Tests
Measuring Single Tone Desensitization

11. Arm a single measur ement.

. CONA CELLULAE WOBILE BECEIVER TEST
Manual Oper ation:
Test Stilus FER =N
B Connected [I DD
1. Position the cursor at the Arm field. e b .
O Pesses ErroFs Caunt e 1
LI Feiles
2. Press the knob to arm a measurement. 5 Hes Frones - renes Dauntes .
II'Iel: angl . Hax Frases | Traftic To Srresn
D | fove Hods EELF A Fur
| Canf 1tsnce | EEEDEEEEE § COm3
S dbinEd
H Traffle
FER Erdf fate Fets | EEEEEENN| - fralos
dlapla; N
LAt erim 3-8 AHES Confiq
Hezults =0
fas He ]
When a measurement is running, the Testing
annunciator will belit.

HP-IB Syntax
"TRI G MODE: RETR SI NG' !sel ects Single nmeasurenment node.

"TRIG:AST ‘ARM™ larms the measurement.

€ Je1deyd
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Chapter 3, CDMA Receiver Tests
Measuring Single Tone Desensitization

12. Monitor the annunciatorsto determinetest status.

COPA CELLULAR HDEILE RECEDVER TEST

Manual Oper ation:
Test Ftatus FEE Il
] E:".".EEE |:| ﬂ|:|
The measurement will end when either the e ;
Passed, Failed, or the Frames annunciator [”.’-‘j Errars Courted 0
. 'L ]
||ghtS. O Max Frenes Froses Countad 401
Baas Entl | Mux Froaes I!l'll'l".'. ) Te Screes
VDD | [etn made Scir B Pur
| Loetidence | ENTHECTNENN INSEEEENNN | & C0HA
deaBEH
i Trafti
FER Jeec Dita Bate —dB 0 Aneley
DismLax
Intarin Eb+Hi AHLCH Leafis
Resulis mmes [TEaTS |

The Confidence and FER Spec field settings
determine pass/fail criteria.

Turning the Confidencefield off will force the measurement to continue until the number of frames entered in the
Max Framesfield is counted.

HP-1B Help Querying the Measuring Status Register condition register bit O will indicate
when the FER test is done.
Thefollowing CDMA Status Register event register bitsindicate whether a
passed, failed, or max frames result was obtained from an FER test:
e Test Passed (Bit 10, BCD 1024)
e Test Failed (Bit 9, BCD 512)
e Max Frames (Bit 8, BCD 256)
These bits are "event" bits only. No condition registers are implemented. Since
event bits"stick", it isimportant to clear the register before starting FER test.
Refer to "CDMA Status Register Group” in the Status Reporting chapter of the
HP E8285A User’'s Guidior information about using status bits.
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Chapter 3, CDMA Receiver Tests
Measuring Single Tone Desensitization

HP-IB Syntax
" STATus: MEASuring: CONDi tion" !queries the Measuring Status Regi ster con-
dition register. This query can be used to determne if an FER test is

running.

" CDMA: STATus: EVENt ?" !queries the CDMA Status Regi ster event register.
This query can be used to determ ne whether the FER test passed, fail ed,
or reached max franes.
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Chapter 3, CDMA Receiver Tests
Measuring Single Tone Desensitization

Programming Example

10

20 !

26
27
30
40
50
60
70
80
90
100
110
120
130
140
150
160
170
180
190
200
210
220
225
230
240
250
260
270
280

Thefollowing programming example illustrates the 1S-98 recommended
procedure for measuring Single Tone Desensitization.

RE- STORE "c: \ hpbasi c\ setrai n\singl e_tone"

Thi s program neasures Single Tone Desensitization
Test =1
Loss=1.5 ! Path | oss
QUTPUT 714;"*CLS"
CLEAR SCREEN
CLEAR 714
QUTPUT 714; " CDVA: CALL: END"
VAT 1
QUTPUT 714; " *RST"
VWAIT 5
QUTPUT 714;" MEAS: CDM RHO STAT OFF" ! Rho is not needed
Page_phone! Makes the call
!

Meas( 900, Test, Loss) ! Makes FER neasurenment with 900 kHz of f set
CLEAR SCREEN
Meas( - 900, Test, Loss) ! Makes FER nmeasurement with -900 kHz of fset

!
DI SP " Program Done"
END
Page_phone: SUB Page_phone
QUTPUT 714; " CDVA: CELL: ASEC: BWP - 50 dBnj STAT ON'
QUTPUT 714;" CDMA: RFCH 384"
PRI NT "WHEN THE MOBI LE FI NDS SERVI CE, "
PRI NT "PRESS THE CONTI NUE SOFTKEY (F2)"
DI SP "Waiting..."
PAUSE
QUTPUT 714; " CDVA: CALL: TRAF: DATA: MCDE ' SVC OPT 2'"
QUTPUT 714; " CDVA: CALL: MAKE"
DI SP "Mobile is being paged..."
REPEAT

290 VAIT .1 !100 nS wait to allow Test Set to handl e other tasks
300 OQUTPUT 714; " STAT: CDVA: PTR 8"
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Chapter 3, CDMA Receiver Tests
Measuring Single Tone Desensitization

310 QUTPUT 714; " STAT: CDVA: EVENT?"

320 ENTER 714; Event _reg

330 UNTIL BI T(Event _reg,3)! Monitoring "Connected" annunci ator bit
340 CLEAR SCREEN

350 PRI NT "Page successful, nobile is connected"
360 SUBEND

370 Meas: SUB Meas(Tonel, Test, Loss)

380 QUTPUT 714; " RFG FREQ?"

390 ENTER 714; Rf _freq

400 CLEAR SCREEN

410 PRINT "TEST "; VAL$(Test) &": "

411 PRI NT
414 PRI NT USI NG "K, 4D. 2D, K";"1. SET UP SI G GEN FREQUENCY TO', (Rf _freq+Tonel*1. E+3)/
1. E+6," MHZ"

423 | F Test=1 THEN

430 PRINT "2. SET UP SI G GEN AWPLI TUDE TO -30 dBnf
440 PRINT "3. CONNECT SI G GEN TO MOBI LE | NPUT THROUGH COMVBI NER!
441END | F

450 PRI NT

460 PRI NT "PRESS CONTI NUE TO RUN FER TEST "; VAL$( Test)
470 PRI NT

480 PAUSE

490 CLEAR SCREEN

500 QUTPUT 714;"TRI G MODE: RETR SI NGLE"

520 QUTPUT 714; " CONF: OFL: MODE ' ON "

530 QUTPUT 714; " CONF: OFL: RFIN "; Loss

535 QUTPUT 714; "Dl SP CRXT; CDVA: CELL: ASEC. PIL -7"

540 QUTPUT 714; "Dl SP CRXT; CDVA: CELL: ASEC: TRAF - 15. 6"
550 QUTPUT 714; " CDVA: CELL: ASEC - 90"

560 QUTPUT 714; " MEAS: CDM FER: CONF: LI M 1"

570 QUTPUT 714; " CDVA: CALL: TRAF: DATA: RATE ' FULL" "

580 QUTPUT 714; "Dl SP: FER: | NT: RES ' YES "

590 QUTPUT 714;"TRI G'

600 REPEAT

610 WAIT 1

620 DI SP "FER Test ";VAL$(Test);" is running..."

630 QUTPUT 714, " STAT: CDVA: EVEN?"

¢ Je1deyd
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Chapter 3, CDMA Receiver Tests
Measuring Single Tone Desensitization

640 ENTER 714; Evt

660 UNTIL Evt<>0

661 DI SP "FER Test ";VAL$(Test);" is done"

662 COUTPUT 714; " MEAS: CDM FER?"

663 ENTER 714; Fer

670 SELECT Evt

680 CASE 256

685 PRI NT "FER TEST "; VAL$(Test);" REACHED MAX FRAMES W TH FER ="; Fer
690 CASE 512

695 PRINT "FER TEST "; VAL$(Test);" FAILED WTH FER ="; Fer
700 CASE 1024

705 PRINT "FER TEST "; VAL$(Test);" PASSED W TH FER ="; Fer
710 END SELECT

711 | F Test=1 THEN

712 Test=Test+1

714 PRI NT

720 PRI NT "PRESS CONTI NUE TO RUN FER TEST "; VAL$( Test)
730 PAUSE

731 END I F

740 SUBEND
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Chapter 3, CDMA Receiver Tests
Measuring Intermodulation Spurious Response Attenuation

Measuring I ntermodulation Spurious Response Attenuation

The Test Set performs the necessary call processing and FER measurements for
"Intermodulation Spurious Response Attenuation," but requires two external
continuous wave (CW) signa generators to perform this test as described in TIA
1S-98, "CDMA Receiver Minimum Standards.”

During this test, two interfering signals (tones) are summed with the Test Set'’s
output during a Rate Set 1 (Service Option 2) call. The interfering tones are tuned
to frequencies that could produce interference in the mobile station’s receiver due
to third order mixing. An FER measurement is performed to test the mobile
station’s response to this type of interference.

Measurement Overview

1. "Performinitial setup." on page 106.

2. "Connect test equipment as shown." on page 107.

3. "Makea Service Option 2 or 9 call." on page 108.

4. "Tunethesignal generatorstotherequired frequencies and power levels (ampli-
tudes)." on page 1009.

5. " Set the Traffic channel level (test parameter Traffic Ec/lor )." on page 110.

6. "Adjust Sector A Power (test parameter Tor ) ." on page 111

7. "Set the FER specification." on page 112

8. "Set the data rate." on page 113

9. "Set up the display to show interim results (Optional)." on page 114

10."Arm a single measurement." on page 115

11."Monitor the annunciators to determine test status." on page 116

Recommended Equipment

CW Generators (2)

Specifications for the two CW signal generators are provided in TIA 1S-98,
"CDMA Standard Test Conditions." At the time of this printing, the following
eguipment meets these specifications:

+ HP8657D
» HP 8656B
« HP 8647A
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Combiners (2)
The combiners should provide at least 15 dB of isolation between sources.
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Chapter 3, CDMA Receiver Tests
Measuring Intermodulation Spurious Response Attenuation

1. Perform initial setup.

"Preset the Test Set." on page 49

"Correct for RF Path Loss." on page 50

"Enter the MSUT’s Protocol and RF Channel Standard." on page 51
"Enter the MSUT's primary CDMA channel." on page 52

"Adjust Sector A Power. (Optional)" on page 53

" Saveinitial settings (Optional)" on page 54
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Chapter 3, CDMA Receiver Tests
Measuring Intermodulation Spurious Response Attenuation

. Connect test equipment as shown.

Test Set
) Signal Generator 1
Amplitude
RF IN/OUT Off
‘ RFOUT
Combiner 1 Combiner 2
MSUT
s Amplitude Signal Generator 2
off RFOUT
Connect the equipment as shown, but make sure the amplitude is turned off on both Sgnal Generator 1 and
Sgnal Generator 2. These signals, if turned on, may interfere with making a call during the next step.
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Chapter 3, CDMA Receiver Tests
Measuring Intermodulation Spurious Response Attenuation

3. Make a Service Option 2 or 9 call.
" Connect the M SUT tothe Test Set." on page 47

" Turn on power totheM SUT and wait for theM SUT tofind digital service." on page
48

" Select the desired Service Option." on page 49
" Register the MSUT (Optional)." on page 50
*"Makeacall." on page 52
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Chapter 3, CDMA Receiver Tests

Measuring Intermodulation Spurious Response Attenuation

4. Tunethe signal generatorsto therequired frequencies and power levels (amplitudes).

Manual Oper ation:

Refer to the applicable standard for test

-40 dBm

Signal Generator 1

RFOUT

parameters.

1. Pressthe Config key to select the CONFIGURE screen.
2. Select Freginthe RF Display field.
3. Pressthe CDMA SCREENS Call control key.

The carrier frequency will be displayed in the RF Channel field.

fo +900 kHz

-40 dBm

fo +1700 kHz

To display the carrier frequency that the mobile station is assigned to receive:

Signal Generator 2

- RFOUT
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Chapter 3, CDMA Receiver Tests
Measuring Intermodulation Spurious Response Attenuation

5. Set the Traffic channel level (test parameter Traffic EJ/I, ).

M anual Operation. — [0®4 CELLNLAE MIGILE RECELYER TEST
E:L Slokus FER ] |
1. Pressthe CDMA SCREENS - RX test key to B bec O 28
display the CDMA CELLULAR MOBILE g puitine STTIT
RECEIVER TEST screen. O Falled o
0 Wax Fromes Frames Caunied

2. Position the cursor at the Traffic field.
Baas Cnil Bag Frimes TraffLe I'a Ecrasn

3. Set theval hth K efer to th “ MM (ot | b
- Set the value with the DATA keys. (Refer tothe Loetdence | ENTTNGE| ST -
R EEE— AL CHIL

applicable standard for test parameters.) . ' T
FEE Seec Data | [ -15.6  IE=EUTIET
_ l dE “
4. Press the ENTER key or the knob to enter the E] “
Pisnlay
value. Ihisiin BB AHES Gonf 19
Eesulis [ dif |

Sector A Pilot EJ/I,, has a factory preset value of -7 dB. If it is necessary to change this setting, access the

CDMA GENERATOR CONTROL screen. The CDMA GENERATOR CONTROL screen also displays total RF
Power.

Traffic EJ/l o is defined as the ratio of the average transmit energy per PN chip for the Forward Traffic

Channel to the total transmitted power spectral density. Valuesin thisfield are expressed in dB, relative to
Sector A Power. Energy from the power control sub-channel is not included in Traffic E/l

HP-IB Help When the CDMA CELLULAR MOBILE RECEIVER TEST screen is accessed
over the HP-IB, continuous FER measurements are automatically armed. Unless
theDi spl ay I nterimResults fieldissettoYes, youwill not see any results
until the first test completes.

HP-IB Syntax
"Dl SP CRXT"

" CDVA: CELL: ASEC: TRAF -15. 6"
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Chapter 3, CDMA Receiver Tests
Measuring Intermodulation Spurious Response Attenuation

6. Adjust Sector A Power (test parameter T, ).

| _ ————————— COMA CELLULAR MGILE RECELVER TEST
Manual Operation: S = -
BB Cannerted
1. Position the cursor at the Sctr A Pwr field. et b
O Passe Errars Craniad
, O Fail
2. Set the value with the DATA keys. (Refer to the O Wax Frones Frasss Coanted

applicable standard for test parameters.)

Iﬂi.*:: antl . Hax Frosses | Traffic . Ta Screes
Ditg P qenr B Pur
3. Press the ENTER key or the knob to enter the m ‘, -
value. N NS | Enmoe
FER Epig ' Deiag Patg q D And] oy
T Y df | EE

ETIE
Imiarin Enoli AWGH Lamfin
Hasults saam

The value for Sector A Power isreferredto as I, .

HP-IB Syntax
" CDVA: CELL: ASEC -101"

€ Je1deyd
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Chapter 3, CDMA Receiver Tests

Measuring Intermodulation Spurious Response Attenuation

7. Set the FER specification.

Manual Operation:
1. Position the cursor at the FER Spec field.
2. Set the value with the DATA keys. (Refer to the
applicable standard for the recommended FER
specification.)

3. Pressthe ENTER key or the knob to select the
value.

match the frame data sent.

COWA CELLULAR WIAILE RECELIVER TEST

Tewi S1nims FER
B Cannected =
B Fuc Der 249
) Tesning
O Passes Errars Cramiad
L Failes
O Fax Fraaes Framéd Ceantsd
Hegs Crtl Hax Froses | Traffic Ta Screes
Dita Made qenr B Pur
Cand idenca |q & COHA
dda HH
] Trafige
FER BriL Diia Rate q o Aneloy
100 d
]
Jism]ay
[miarin ErsHi AHGH Lanf i
Hasults b

Inthe FER Sec field, FER is expressed in percent. In the TIA 1S-98 standards, FER is expressed without
units. Example: If the TIA1S-98 required FER is 0.01, enter 1 in thisfield.

Frame errorsresult when the Test Set determines that the frame data it received fromthe MSUT does not

HP-IB Syntax
" MEAS: CDM FER: CONF: LI M 1"
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Chapter 3, CDMA Receiver Tests
Measuring Intermodulation Spurious Response Attenuation

8. Set thedatarate.

. COAA CELLULAR MIALILE RECELYER TEST
Manual Oper ation:
Tast Snabes FER [ % ]
o ) BB Cannerted
1. Position the cursor at the Data Rate field. H '::c__i": 13
O Passee Errars Coamiad
- i - O Fail

2. Pressthe knob to display alist of choices. S r:[ F:,-” ——

3. Position the cursor at the desired data rate. Hets trtl | Rax Froses | Traff T ———T——
(Refer to the applicable standard for roT RN | [ito fode | Goe ERur |
recommended data rate specifications. E ﬂ“ _|m %

] Traimis
4. Press the knob to set the datarate. Er»$ q &
TS ‘
[Ri&rin BN AHGH AN ]
Hasults saam

Service Option 2 data rate choices: Full=9600 bps, Half=4800 bps, Quarter=2400 bps, Eighth=1200 bps
Service Option 9 data rate choices: Full=14400 bps, Half=7200 bps, Quarter=3600 bps, Eighth=1800 bps

When the traffic channel’s data rate is reduced the amount of processing gain is also reduced. To compensate
for this reduction, Traffic El, is increased (refer to tables in applicable test standards such as 1S-98).

HP-IB Syntax
"MEAS:CDMA:CALL:TRAF:DATA:RATE ‘FULL™

0
=)
<
p=
Py
D
o
®.
<
@
o
@
»

113

S:\HPe8285A\APPMOD\BOOK\CHAPTERS\amrcvrt.fb



Chapter 3, CDMA Receiver Tests
Measuring Intermodulation Spurious Response Attenuation

9. Set up the display to show interim results (Optional).

COAA CELLULAR MRAILE RECELYER TEST

Manual Operation:
P Tost S1ibes FER El
B Cannected
1. Position the cursor at the Display Interim s b
O Passee Errars Coantad

Resultsfield.
L Failes

O max Fraaes Fromss Ceentsd

2. Pressthe knob to toggle the selectionto Yes.

Hews Cmtl Hax Froses | Traffic Ta Screes
Dirg Hade GeuF @ Pur
Candidenca I & COHA
LR
] Tegifge
FER BpiL Detg Patg D And] oy
d
1
Disnliy
[miarim Bkl AHGH Lamd i
Hesults [T

Setting up the display to show interim results allows real time observation of FER test results. If you are
interested in observing the progress of an FER test or the point at which frame errors occur, you must select Yes

in the Display Interim Results field.

HP-IB Syntax
"DISP:FER:INT:RES ‘*YES™
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10. Arm a single measur ement.

Chapter 3, CDMA Receiver Tests
Measuring Intermodulation Spurious Response Attenuation

a1 O ] CONA CELLULAR MOBILE BECEIVER TEST
Manu peration: S o =
B Connecisd [I DD
1. Position the cursor at the Arm field. e B .
O Passes Errore CAunk e8
2. Press the knob to arm a measurement. E:E"E: - SR S——— £
e L1 FREMEE LRUNS EF wd
II'Iel: angl . Haox Frasas | Tradtic To Srresn
_ Pate Mode EELi A Fur
| Canf i denca [ W]
[ S5O0 dén- ke
- Tralf|e
FER Lews Paie Riis 2 Aralas
_ E
T3
[t eram EhASHE AHES ConFig
Hezults =T
Faibe |
When a measurement is running, the Testing
annunciator will belit.
HP-IB Syntax
"TRI G MODE: RETR SI NG' !sel ects Single neasurenent node.
"TRIG:AST ‘ARM™ larms the measurement.
115
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Chapter 3, CDMA Receiver Tests
Measuring Intermodulation Spurious Response Attenuation

11. Monitor theannunciatorsto determinetest status.

COPA CELLULAR HDEILE RECEDVER TEST

Manual Operation:

Test Ftatus FEE Il
8 st 0.00
The measurement will end when either the o aec In £ '
Passed, Failed, or Max Frames annunciator E ::u:j Errars Counted 0
Iights. O MWax Fromes Frosas Couniad 1}
Meas Entl Hix Fromes I!|-|rr'.'. ) Te Scress
VDD | [etn made Scir B Pur
| Loetidence | ENTHECTNENN INSEEEENNN | & C0HA
dea-'BH
] Traffic
FEE Srec fata Eate Q Angley
dB
DismLax
Intérin Eb/HL AHGH Ceafils
Resulis mees T | .

The Confidence and FER Spec field settings determine pass/fail criteria.

Turning the Confidence field off will force the measurement to continue until the number of frames entered in the
Max Frames field are counted.

HP-1B Help Querying the Measuring Status Register condition register bit O will indicate
when the FER test is done.

The following CDMA Status Register event register bitsindicate whether a
passed, failed, or max frames result was obtained from an FER test:

e Test Passed (Bit 10, BCD 1024)
e Test Failed (Bit 9, BCD 512)
e Max Frames (Bit 8, BCD 256)

These bits are "event" bits only. No condition registers are implemented. Since
event bits"stick", it isimportant to clear the register before starting FER test.
Refer to "CDMA Status Register Group" in the Status Reporting chapter of the
HP E8285A User’'s Guidior information about using status bits.
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Chapter 3, CDMA Receiver Tests
Measuring Intermodulation Spurious Response Attenuation

HP-IB Syntax
" STATus: MEASuring: CONDi tion" !queries the Measuring Status Regi ster con-
dition register. This query can be used to determne if an FER test is

running.

" CDMA: STATus: EVENt ?" !queries the CDMA Status Regi ster event register.
This query can be used to determ ne whether the FER test passed, fail ed,
or reached max franes.
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Chapter 3, CDMA Receiver Tests
Measuring Demodulation of Non-Slotted Mode Paging Channel in AWGN

M easuring Demodulation of Non-Slotted M ode Paging Channel in AWGN

During this measurement, the Test Set retrieves parameters from the mobile

station that are used to calculate MER (Message Error Rate). MER indicates the

mobile station’s ability to receive messages on the Paging Channel while
operating in the Mobile Station Idle State. This test is performed in the presence
of AWGN (noise) which simulates noise created by interfering pilot signals.

The Test Set performs "Demodulation of Non-Slotted Mode Paging Channel in
Additive White Gaussian Noise" as described in TIA/EIA 1S-98A and ANSI J-
STD 018. This test is only for phones that operate in non-slotted mode.

Measurement Overview

" Perform initial setup." on page 119.

"Makea Service Option 2 or 9 call." on page 119.

" Change the Paging Channel Data Rateto " Full"." on page 120.

"Set the Sector A Power and AWGN (test parameter Tor /loc)." on page 121
"Set the test parameter Paging Ec/lor ." on page 122

"Cycle power to the mobile station." on page 123

"Retrieve the mobile station parameters PAG_1 and PAG_2." on page 124
"End the call and let the test run for 5 seconds or longer." on page 125
"Once again, retrieve the mobile station parameters PAG_1 and PAG_2." on page
126.

10."Calculate MER." on page 127.

©CoNorwWNE
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Chapter 3, CDMA Receiver Tests
Measuring Demodulation of Non-Slotted Mode Paging Channel in AWGN

1. Perform initial setup.
e "Preset theTest Set." on page 49
e "Correct for RF Path Loss." on page 50
« "Enter the MSUT’s Protocol and RF Channel Standard.” on page 51
e "Enter the MSUT’s primary CDMA channel." on page 52
e "Adjust Sector A Power. (Optional)" on page 53
e "Saveinitial settings (Optional)" on page 54

2. Make a Service Option 2 or 9 call.
" Connect the M SUT tothe Test Set." on page 47

" Turn on power totheM SUT and wait for theM SUT tofind digital service." on page
48

" Select the desired Service Option." on page 49
" Register the MSUT (Optional)." on page 50
*"Makeacall." on page 52
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Chapter 3, CDMA Receiver Tests
Measuring Demodulation of Non-Slotted Mode Paging Channel in AWGN

3. Changethe Paging Channel Data Rateto " Full™ .

Manual Operation: CONA CELL S1TE COWFIEURAT [OH _Ii
1. Press and release the SHIFT key and then press . of| Timer Aea | Gall L2 "Hsa Poons
the CDMA SCREENS Call control key to ety | A | SESENNEY| fmED 4 mm
display the COMA CELL SITE Ersien 10 | Tn:i Pouer m
CONFIGURATION screen. Tase o — RS
IEE| Foier Grec Srch Him H
Te Screes
2. Position the cursor at the Page Rate field. Es¢ Hode -“ m phinha
Fas §iz # COHA
. siry Lede & —
3. Usetheknob to select "Full" from thelist of | V- e At ks
Choices. Heturk Cade P 0 dnal oy
| Hos Rea Gea| EHHED
Hos Roe Geo | SRR
Eviir HIG RANEESD
“ Hex 5los Leafin
sair 00 [rcle Indes HIA
EENEE . GG
HP-IB Syntax

"DISP CCON;CDMA:CELL:CONF:PAGE:RATE 'Full" !sets the Paging Channel
data rate to 9600 bps (Full).
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Chapter 3, CDMA Receiver Tests
Measuring Demodulation of Non-Slotted Mode Paging Channel in AWGN

4. Set the Sector A Power and AWGN (test parametery] /1 ,o).

. DRR GEHERETER COHTRQ
Manual Operation: ! : I|L
Ecir A Fur Erir B Fur AHLE
i { [___0if | [ =340 |
1. Pressthe GEN CTRL key to display the dbn/H dBn B
CDMA GENERATOR CONTROL screen. Filas Helsh | Filat Helsh | BF Pawer  EW/Hs
_ [ R E: 1-*5_
2. Position the cursor at the AWGN field. Frns i . i i
1] : le Fcreea
3. Set thevalue using the DATA keys. (Referto | Fasins )
the applicable standards for test parameters.) “, - %
Tratdic Traffic
4. Position the cursor at the Sctr A Pwr field. _, . _ . m
BEHS DC#5
5. Set the value using the DATA keys. (Refer to " R R Coat i
the applicable standards for test parameters.) “']ﬂ “ﬂ LESIET—
The term used for AWGN in the applicable standard is .
The term used for Sctr A Power in the applicable standard is | ,.
HP-IB Syntax
"CDMA:AWGN:STAT ON" lturns the Test Set's AWGN generator on.
"CDMA:AWGN -54" Isets AWGN to -54 dBM/BW. o
" CDMA: CELL: ASEC - 55" !sets Sctr Al, to -55 dBm BW g
o)
O =
Qo
=
<@
Q w
3
7
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Chapter 3, CDMA Receiver Tests
Measuring Demodulation of Non-Slotted Mode Paging Channel in AWGN

5. Set thetest parameter Paging EJ/l, .

. OAR GEHEERTER COHTRQ
Manual Operation:
Ecir A Fur Ectr B Pwr AHLE
1. Position the cursor at the Paging field. kel dln EH
_ Filat Hulsh | Filat Il:';:' EF fI:ur_' E:;Hl_
2. Setthevaluewnh the DATA keys. (Refer to the q s _: Ba Al "
applicable standard for test parameters.)
e SCrew
: r
3. Pressthe ENTER key or the knob to select the I a1in? « .
value. — LeLL i
Trafdic Traffic "
_ - _ _ Nl gy
, . = Fe TEET |
IZ L 1] B
I A1ET — “uve KA -
-H AT LR
il 0f#s :l PH O§4zet
I
HP-IB Syntax

" CDMA: CELL: ASEC. PAG POW -16.2 !sets the Sector A Paging channel to -
16. 2 dB.
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Chapter 3, CDMA Receiver Tests
Measuring Demodulation of Non-Slotted Mode Paging Channel in AWGN

6. Cycle power to the mobile station.

Manual Operation:

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

When the mobile station finds CDMA service, it enters the Maobile Station Idle Sate and initializes the following
countersto zero:

PAG_1 - Paging Channel message CRC's (Cyclic Redundancy Check’s)
PAG_2 - Invalid Paging Channel messages
PAG_4 - Paging Channel half-frames

The values of these counters are continually updated in the mobile station’s table of Retrievable and Settable
Parameters.
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Chapter 3, CDMA Receiver Tests
Measuring Demodulation of Non-Slotted Mode Paging Channel in AWGN

7. Retrieve the mobile station parametersPAG_1 and PAG_2.

Manual Operation:

1. Pressthe Call/Page key. When the call has
connected, (watch the mobile station’s display
for an indication of "Loopback", "S0O2", etc.)
continue with the next step. CORR HORILE REFIRTED FER

E
2. Press then release the blue Shift key, then press e I:I DU Y
" £ ]

the TX test key to display the CDMA MOBILE
REPORTED FER screen.

Efrors Peporlad 1
.- . i Frines Herortmd 1]
3. Position the cursor in front of the Mobile Parm

field, and press the knob to display the list of gz egg Bekr B Pur | Scir B Bur | HEEH To Ecrasn
Choices. kemary T | T (| T i
Ialeruil A6 EN dbn-Ed) @ [DR4
F1lpi PLlok K- ETHTE
it i i ¥ 1 Fruomes =dls
4, Posmon_ the cu_rsormfrpnt of mobile parameteh _ﬂ o dnBl | O Reel s
PAG_1 in the list of choices and press the knobe: & srrers| Traffi fraféic EnHt_
When PAG_1 appears in the Mobile Parm fielq S -_dr mﬂﬁ P
the mobile station’s current value for this i Weiile Furm| Confin
parameter is displayed in the field below. Print s -

and record the results usitaple 3, " Mobile
Station Parameters' on page 127.

5. Retrieve parameter PAG_2 using the same
method described in step 4.

Each time a Mobile Parm field parameter is selected, a Retrieve Parameters Message is sent to the mobile
station and the field below the parameter is updated.

The Mabile Parm field must be queried each time a parameter isrequired in order to obtain the most recently
updated value.
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Chapter 3, CDMA Receiver Tests
Measuring Demodulation of Non-Slotted Mode Paging Channel in AWGN

8. End the call and let thetest run for 5 seconds or longer.

Manual Operation:
1. Press the End/Rel ease key. — Q_DD Iy ) g
DoO|mmmE|| O
% oDoo|loom| o
O ooo|oOoOod
O|5 HilooOoo
] OOOod
= L1010
m || O O OO
] E 3 © 9 0o
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Chapter 3, CDMA Receiver Tests

Measuring Demodulation of Non-Slotted Mode Paging Channel in AWGN

9. Once again, retrieve the mobile station parameters PAG_1 and PAG_2.

Manual Oper ation:

1. Press the Call/Page key. When the call has
connected, continue with the next step.

2. Retrieve parameters PAG_1, PAG_2 and
PAG_4. Print and record theresultsusing table
3, "Mobile Station Parameters' on page
127.

updated value.

H% FEE

0.00 4

Efrors Rerpriad
Fromes Beroried

COWA ROGILE EEFIRTED FER

Rs FER Eckr H Pur | 3CiF B Fur
Femars

latervil
BLiok

br A Fromes
di
[raffic

e
=

br 8 RFFOFE

de

FER Rerori

HEH

To ECrasn

dEn-Ed) @ [DF4
E- Powver
=514k
dBnEH
ESHE
447
dE

i Afdlat

Heslle Pira| Confie

e e e

Each time a Mobile Parm field parameter is selected, a Retrieve Parameters Message is sent to the mobile
station and the field below the parameter is updated.

The Mabile Parm field must be queried each time a parameter isrequired in order to obtain the most recently
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Chapter 3, CDMA Receiver Tests
Measuring Demodulation of Non-Slotted Mode Paging Channel in AWGN

10. Calculate M ER.

_ . [{APAGL-APAG2)[
MER= 1-9——apAct O

Table 3 Mobile Station Parameters
Initial Values? Test Values Delta
PAG 1
PAG 2

a. Vaueis obtained by performing Step 7.
b. Vaue isobtained by performing Step 9.

127

S:\HPe8285A\APPMOD\BOOK\CHAPTERS\amrcvrt.fb

0
=)
<
p=
Py
D
o
®.
<
@
o
@
»




Chapter 3, CDMA Receiver Tests
Measuring Demodulation of Non-Slotted Mode Paging Channel in AWGN
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CDMA Transmitter Tests

"Measuring Waveform Quality" on page 130.

"Measuring Minimum/M aximum Power" on page 139.
"Measuring Maximum RF Output Power" on page 143.
"Measuring Minimum Controlled Output Power" on page 153.
"Measuring the Range of Open Loop Output Power" on page 164.

"Measuring Access Probe Output Power" on page 175.

¥ J91deyd
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Chapter 4, CDMA Transmitter Tests
Measuring Waveform Quality

Measuring Waveform Quality

The Test Set measures waveform quality using the correlated power method
recommended in TIA/EIA 1S-95. This measurement, called rho, isimportant

because CDMA receivers use cross-correlation to demodulate signals. If amobile

station’s waveform quality is low, it is necessary for the system to increase the
mobile station’s power level until the correlated power reaches the necessary
level. The excess power represents interference to the system and could decrease
capacity.

When a waveform quality measurement is made, the following measurements will
be available:

* Rho (waveform quality)
e Frequency Error

* Phase Error

e Amplitude Error

* Time Offset

e Carrier Feedthrough

An"HPBASIC Program Example" on page 137 is provided.

Measurement Overview

NOTE: The following procedure covers all steps necessary to make the measurement from an
instrument preset condition. Some steps may not be necessary if a measurement has already
been made and, for example, a call is already connected.

For detailed step-by-step explanation see the page associated with the step.

" Perform initial setup.” on page 131.

"Makea Service Option 2 or 9 call." on page 131.

" Set the Traffic channel level (test parameter Traffic Ec/lor)." on page 132.
"Set Sector A Power (test parameter for ) ." on page 133

"Arm a single measurement." on page 134

"Measure Rho." on page 135

oA~ wWNE
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Chapter 4, CDMA Transmitter Tests
Measuring Waveform Quality

1. Perform initial setup.
e "Preset theTest Set." on page 49
e "Correct for RF Path Loss." on page 50
« "Enter the MSUT’s Protocol and RF Channel Standard.” on page 51
e "Enter the MSUT’s primary CDMA channel." on page 52
e "Adjust Sector A Power. (Optional)" on page 53
e "Saveinitial settings (Optional)" on page 54

2. Make a Service Option 2 or 9 call.
" Connect the M SUT tothe Test Set." on page 47

" Turn on power totheM SUT and wait for theM SUT tofind digital service." on page
48

" Select the desired Service Option." on page 49
" Register the MSUT (Optional)." on page 50
*"Makeacall." on page 52

¥ Jo1deyd

131

S:\HPe8285A\APPMOD\BOOK\CHAPTERS\amtxtst.fb

O
=)
<
>
o
o
=
)
3
T
o
24
o




Chapter 4, CDMA Transmitter Tests
Measuring Waveform Quality

3. Set the Traffic channel level (test parameter Traffic EJ/I ).

DHR GEHERETER COHTRQ

Manual Operation:
Ecir H Fur Ecir B For HHLE
1.Pressthe CDMA SCREENS - Gen control key dE=EH
to display the CDMA GENERATOR Filat Welsh | Filet Welsh | BF Fawer EB-H:
CONTROL screen. _ i — ] u:EE —
Ernc ) i il
2. Position the cursor at the Traffic field. . o
Fasins
3. Set the Traffic E¢/l o, valuewith the DATA keys. | SN %
(Refer to the applicable standard for Traffic Traffic .
recommended test parameters). I_ — e m
DLHS DCwd
-1.8925 ERE | -1-1178 EE
4. Pressthe ENTER key or the knob to enter the : if g Ceadfis
value. Fi (08¢ PH Qfdset

Valuesin thisfield are expressed in dB, relative to Sctr A Pwr.

HP-IB Syntax

"Dl SP CGEN, CDVA: CELL: ASEC: TRAF -7.4" | Displays the CDVMA GENERATOR CONTROL screen and
sets the Traffic field to -7.4 dB.
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4, Set Sector A Power (test parameter 1, ).

Chapter 4, CDMA Transmitter Tests
Measuring Waveform Quality

Manual Operation: | DR GEHERETER COHTRIL
Ecir H Fur Eckr B Pur AHEE
1. Position the cursor at the Sctr A Pwr field. * i
; Filat Helsh | Fillat Huls RF Fawer Eh-HE
2. Setthevalue with the DATA keys. (Refertothe | puciermmm  © -0 | -75.00 -
applicable standard for test parameters). - . - Bra-EH
[ 160 EH -
3. Pressthe ENTER key or the knob to enter the i '* dCTH
value. & COHA
]
Trat#ic Traftic
Note: Sector A Power can be set from severa . [ § | | EHE @ Ansles
other screens, including the CODMA CALL [CHS : DL -
CONTROL screen. ~ATED ] f e i —
Fi Offset PH Qifset TEETE |
The value for Sector A Power isreferred to as ..
HP-IB Syntax
"CDMA: CELL: ASEC - 75" ! Sets the Sector A power field to -75 dBnmi BW
133
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Chapter 4, CDMA Transmitter Tests
Measuring Waveform Quality

5. Arm a single measur ement.

. COHA CELLULAE MQEILE TRAHSRITTEE TEET
Manual Operation:

[lrafiic Rho [ Fhe Leear | [ 489 ]
1. Pressthe CDMA SCREENS - TX test key to
dlsplay the CDMA CELLULAR MOBILE Fraz Errar | EE Fus Fauer | [ 4B |
TRANSMITTER TEST screen. - 34
2. Position the cursor at the Arm field. T X :
gig Cntl ICLLET: Te JcFpea
il ‘Cont Oatn Heds Scir A Fer i
3. Press the knob to arm a measurement. * I
fasd Rate 0 Anale
iF Poulr
=§a- D
dBmcEM
Pouer B#gg Ceadls
LS.

The default trigger mode is Sngle for local operation. If Cont is selected (local operation), the Arm and
Disarm fields are removed from the display and measurements trigger continuously.

The default trigger mode is Repetitive for remote oper ation. Repetitive mode operatesidentically to Cont. The
HP-IB command shown below is used to set the remote operation trigger mode to single.

HP-IB Syntax
"TRI G MODE: RETR SI NG' !sel ects Single measurenment node.

"TRIG' ! Arns and triggers the waveformquality neasurenent.
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Chapter 4, CDMA Transmitter Tests
Measuring Waveform Quality

6. Measur e Rho.

. COMR CELLULER HOEILE TRAMSSLTTER TEST
Manual Operation: |
[Trerric Fhel [ [Fha Errar | KN
1. Read the Traffic Rho measurement, Fregquency 0.988 5.2
Error, and Phase Error on the front panel display. | Frie Error | H: | vy Pouer | E
2. Position the cursor in front of the Freq Error field » 56.9 -0.32
and select it. Selecting from thelist of Choices, read === — ———
Ampl Error (amplitude error) and Time Offset. Einalg/ Lot Deta Bade | Scir B Bur [
CEA
Ba BN
3. Position the cursor in front of the Phs Error field ) ) o
and select it. Selecting from the list of Choices, read “ e
Carrier (carrier feedthrough). dﬁ: '
Pousr Haes i Leadls

Several measurements are multiplexed with the Frequency Error and Phase Error measurements. By
positioning the cursor next to the Freq Error or Phs Error fields shown in the figure above, then pressing the
knob, the following measurements can be displayed by selecting them from the list of choices; Amplitude
Error, Time Offset, and Carrier feedthrough.

All of the measurements, whether displayed or not, are available through the HP-1B query commands listed
below providing a call is connected and measurement results are available.

By default, all of the measurements on the CDMA CELLULAR MOBILE TRANSMITTER TEST screen are on.
The :STATe ON or :STATe OFF commands can be appended to any of the commands to turn them on or off.

HP-1B Help If avalid measurement result is not available when one of the following
measurement queriesis sent, the Test Set will return 1.79 e+308.
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Chapter 4, CDMA Transmitter Tests
Measuring Waveform Quality

HP-IB Syntax
"Dl SP CTXT; MEAS: CDM RHO?" ! queries the Rho neasurenent results

"Dl SP CTXT; MEAS: CDM FREQ ERR?" ! queries the Frequency Error measurenment results
"Dl SP CTXT; MEAS: CDM AVPL: ERR?" ! queries the Anplitude Error neasurenent results
"Dl SP CTXT; MEAS: CDM PHAS: ERR?" ! queries the Phase Error measurement results

"CDMA:RHO:MEAS:PERR ’'Carrier" !displays the Carrier feedthrough measurement, which is
multiplexed with the phase error measurement
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Chapter 4, CDMA Transmitter Tests
Measuring Waveform Quality

HPBASIC Program Example

The following programming example was developed using HPBASIC for
Windows. It was tested on an HP E8285A.

10 ! re-save "c:\hpbasic\ TX QUAL"

20 ! This programinpl enents CDVA TX quality neasurenent.
30 ! This closely follows T33 fromthe 83217A Soft war e.
40 CLEAR 714 !Cear interface

50 CLEAR SCREEN

60 CQUTPUT 714; " CDVA: CALL: END' ! End any previous call
70 WAIT .1

80 CQUTPUT 714;"*RST"

90 WAIT 2

100 Page_phone

110 CLEAR SCREEN

120 Meas_tx_quality

130 DI SP " PROGRAM DONE"

140 END

150 Meas_tx_quality: SUB Meas_tx_quality

160 DI SP "Measuring Rho (Transmitted waveformquality)"
170 QUTPUT 714;" CDVA: CELL: ASEC - 75"

180 QUTPUT 714; " CDVA: CELL: ASEC. PIL -7; TRAF -7.4"

190 QUTPUT 714;"TRI G MODE: RETR S| NGLE"

200 QUTPUT 714;"DI SP CTXT"

210 QUTPUT 714;"TRI G AST ' ARM "

220 QUTPUT 714; " MEAS: CDM RHO?"

230 ENTER 714; Rho

240 QUTPUT 714; " MEAS: CDM FREQ ERR?; ERR UNI T?"

250 ENTER 714; Freq_err, Freq_unit$

260 PRINT Freq_err,Freg_unit$

270 QUTPUT 714; " MEAS: CDM AMPL: ERR?"

280 ENTER 714; Anpl

290 QUTPUT 714; " MEAS: CDM TI ME: OFFS?"

300 ENTER 714; Ti me_of f

310 QUTPUT 714; " MEAS: CDM PHAS: ERR?"

320 ENTER 714; Phase_err

330 QUTPUT 714; " MEAS: CDM CAR: FEED?"
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Chapter 4, CDMA Transmitter Tests
Measuring Waveform Quality

340 ENTER 714; Carrier_feed

350 PRINT "Rho = "; Rho

360 PRINT "Frequency Err = ";Freq_err;Freq_unit$
370 PRINT "Anplitude Err = "; Anpl

380 PRINT "Tine Offset Err = "; Time_off

390 PRI NT "Phase Err = "; Phase_err

400 PRINT "Carrier Feedthrough = ";Carrier_feed
410 SUBEND

420 Page_phone: SUB Page_phone

430 QUTPUT 714; " CDVA: CELL: ASEC. BWP -50 dBm STAT ON'
440 QUTPUT 714; " CDVA: RFCH 384"

450 PRI NT "WHEN THE MOBI LE FI NDS SERVI CE, PRESS THE"
455 PRI NT " CONTI NUE SOFTKEY (F2)"

460 DI SP "Waiting..."

470 PAUSE

480 QUTPUT 714; " CDVA: CALL: TRAF: DATA: MODE ' SVC OPT 2"
490 QUTPUT 714; " CDVA: CALL: MAKE"

500 DI SP "Mbile is being paged..."

510 REPEAT

520 WVAIT .1

530 QUTPUT 714; " STAT: CDVA: EVENT?"

540 ENTER 714; Event _reg

550 UNTIL BIT(Event _reg,3)! Monitoring "Connected" annunci ator bit
560 CLEAR SCREEN

570 PRI NT "Page successful, nobile is connected"

580 DISP "S@2 Call is connected:"

590 SUBEND
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Chapter 4, CDMA Transmitter Tests
Measuring Minimum/Maximum Power

Measuring Minimum/M aximum Power

This measurement, which is actually afirmware routine programmed into the Test

Set, provides a quick way to determine an MSUT’s minimum power and
maximum power. Both open loop and closed loop power control drive the mobile
station’s power level up and down. Two power measurements will be displayed at
the end of this procedure, which takes several seconds to complete.

The Minimum/Maximum Power measurement is described i &8285A
Reference Guide, Fields chapter.

Measurement Overview

NOTE: The following procedure covers all steps necessary to make the measurement from an
instrument preset condition. Some steps may not be necessary if ameasurement has already
been made and, for example, acall is already connected.

For detailed step-by-step explanation see the page associated with the step.

1. "Perform initial setup." on page 140.

2. "Makea Service Option 2 or 9 call." on page 140.

3. "Select theMin/Max Power, Executefield ." on page 141.
4. "Measure Min/Max power." on page 142.

¥ Jo1deyd
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Chapter 4, CDMA Transmitter Tests
Measuring Minimum/Maximum Power

1. Perform initial setup.
e "Preset theTest Set." on page 49
e "Correct for RF Path Loss." on page 50
« "Enter the MSUT’s Protocol and RF Channel Standard." on page 51
e "Enter the MSUT’s primary CDMA channel." on page 52
e "Adjust Sector A Power. (Optional)" on page 53
e "Saveinitial settings (Optional)" on page 54

2. Makea Service Option 2 or 9 call.
" Connect the MSUT tothe Test Set." on page 47

" Turn on power totheM SUT and wait for theM SUT tofind digital service." on page
48

" Select the desired Service Option." on page 49
" Register the MSUT (Optional)." on page 50
*"Makeacall." on page 52
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Chapter 4, CDMA Transmitter Tests
Measuring Minimum/Maximum Power

3. Select the Min/M ax Power, Executefidd .

Manual Operation: L
Hee Maue
e
1. Pressthen release the blue SHIFT key, then “* din _____ I
press the Authentication key to select the Nin Pouer
CDMA TRANSMITTER POWER RANGE =54.75% _ _
TEST screen. dBn léeal Hobile Poueri g=0 4BA
2. Position the cursor at the Min/Max Puwr, sinstee Por| bor ] bt arie | scir nue | ™ O
i A
Execute field. | EEETTE. m v L=t 2 e
3. Press the knob to begin the Min/Max iy _!" “ ““ %
measurement. Faugr Hede 4
i rag] vea e secute | Quiput
Atten Bald | Coatin
OrFgl Timér Pawpr Hagi
IENENN | STTE—
HP-IB Syntax

"MEAS: CDM MW" ! execut es the M n/ Max power neasurenent

¥ Jo1deyd
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Chapter 4, CDMA Transmitter Tests
Measuring Minimum/Maximum Power

4. Measure Min/Max power .

. A TEAHSALTTEE PIHEF FSHGE TEST
Manual Operation: | . RUTITEE kR R 6T
Hee Mauer
. . 324 _ _
Read the Min Power and Max Power fields. | .15:
Rin Fawer
54,73
dBn léeal Mobile Pouwgri c=0 d48n
Clesed Looe| TrafiEe Té SeFess
MiAsMix Par| Pur Catl Oetn Bade Getr R Pur
& COHA
anag gras
[T Oetn Baie Tradéic 0 Analow
Mzbile
Fauas Mede dE
Fricuis | futeut
Atien Bald | Cemfin
Drgl Timér Paupr Hégi
TR

HP-IB Syntax
"Dl SP CTXR, CDVA: MOB: PON M N?" 1 di spl ays the CDVA TRANSM TTER POAER RANGE TEST screen and
queries the last M n power val ue

"Dl SP CTXR; CDVA: MOB: PON MAX?" I di spl ays t he CDVA TRANSM TTER PONER RANGE TEST screen and
queries the | ast Max power val ue
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Chapter 4, CDMA Transmitter Tests
Measuring Maximum RF Output Power

Measuring Maximum RF Output Power

The Test Set measures mobile-station-under-test (MSUT) power using an average
power meter. Thistest is performed according to TIA/EIA 1S-98.

An"HPBASIC Programming Example" on page 151 is provided.

Measurement Overview

NOTE: The following procedure covers all steps necessary to make the measurement from an
instrument preset condition. Some steps may not be necessary if ameasurement has already
been made and, for example, acall is already connected.

For detailed step-by-step explanation see the page associated with the step.

1
2.

NooAc®

" Perform initial setup." on page 144.

"Enter the parametersfor the Access Parameter s message (optional)." on page
145.

"Makea Service Option 2 or 9 call." on page 146.

" Set the Traffic channel level (test parameter Traffic Ec/lor)." on page 147.

"Set Sector A Power (test parameter for )." on page 148

"Send continuous ‘0’ power control bits to increase MSUT power." on page 149
"Measure average power." on page 150
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Chapter 4, CDMA Transmitter Tests
Measuring Maximum RF Output Power

1. Perform initial setup.

"Preset the Test Set." on page 49

"Correct for RF Path Loss." on page 50

"Enter the MSUT’s Protocol and RF Channel Standard." on page 51
"Enter the MSUT's primary CDMA channel." on page 52

"Adjust Sector A Power. (Optional)" on page 53

" Saveinitial settings (Optional)" on page 54
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Chapter 4, CDMA Transmitter Tests
Measuring Maximum RF Output Power

2. Enter the parametersfor the Access Parameter s message (optional).

Manual Operation: COFd CELL SITE CI®F[GUEST[OH
If'rﬂ"' Hom Foaar Pur e B¢9 | Enswer Bode| Pose Rute
1. Press then release the blue SHIFT key, then ‘ dB| Timgr Bga | Call Linii | Wea Peves
pressthe Call Control key to select the COMA | sy oy | soernry | FENTGNNNN | CFTTILECTNS
CELL SITE CONFIGURATION screen. EE S| [niv Fouer | (HNEEE N
ﬁ 7 | I— Erch Win H
2. Set th eter values for the followi AN Sreh Uin H
. e parameter values for the following gukr e Srsh Hir T
fields: N _;»—d W e
Nom Power - 7 Hd“ Fan Sige I ¢ o
Init Power - 15 - G| Hun Etep Aushien
Het v P T Q Angl
Power Step - 7 | ‘% Hax Fea Set| RAHD EST
Num Step - 15 . Max Ess Seq W
Max Req Seq/Max Rsp Seq - 15 F Hax £19 ent
faskr 5LV | Cvele '.nlud-h. {HHDIL 2
[ i1 7]

This step is optional because the Test Set will drive the mobile station to its maximum power level by sending
"all up" power control bits regardless of these settings.

Refer to TIA/EIA/IS98-A for a reference to these settings.

HP-IB Syntax

"Dl SP CCON' ! displays the CDMA CELL CONFlI GURATI ON screen.

" CDVA: CELL: CONF: NOM POW 7" !'sets the Nom Power field to 7.

" CDMA: CELL: CONF: | NI T: POW 15" !sets the Init Power field to 15.

" CDMA: CELL: CONF: STEP: POV 7" !sets the Power Step field to 7.

" CDMA: CELL: CONF: NUMS 15" !sets the Num Step field to 15.

" CDMA: CELL: CONF: MAXR 15" !sets the Max Req Seq/ Max Rsp Seq field to 15.
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Chapter 4, CDMA Transmitter Tests
Measuring Maximum RF Output Power

3. Make a Service Option 2 or 9 call.
" Connect the M SUT tothe Test Set." on page 47

" Turn on power totheM SUT and wait for theM SUT tofind digital service." on page
48

" Select the desired Service Option." on page 49
" Register the MSUT (Optional)." on page 50
*"Makeacall." on page 52
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Chapter 4, CDMA Transmitter Tests
Measuring Maximum RF Output Power

4. Set the Traffic channel level (test parameter Traffic EJ/I ).

Manual Oper ation: CRRERCHE PABRRCORIA,
Ecir A Pur Ertr B Pur HHEE
1.Pressthe CDMA SCREENS - Gen control key * E—
to display the CDMA GENERATOR Files ustsh | Filet Ualsh | FF Fawer EbsHe
CONTROL screen. B [ 7.0 | -75.00 -
4d = dea-'BH
2. Position the cursor at the Traffic field. _! EH —
1 b acrpia
Fasiny
3. Set the Traffic EJ/I,, value with the DATA keys. _ %
(Refer to the applicable standard for Traftic Traffic .
recommended test parameters). I_ — K ﬁ!'@""
1] B
4. Pressthe ENTER key or the knob to enter the ﬁq il B dE Em Eeatls
value. hﬂﬂ FH 044zl TE3T: |
Valuesin thisfield are expressed in dB, relative to Sector A Power.

HP-IB Syntax

"DI SP CGEN; CDVA: CELL: ASEC: TRAF -7. 4"

I displays the CDVMA GENERATOR CONTROL screen
I and sets Traffic E/l, to -7.4 dB.
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Chapter 4, CDMA Transmitter Tests
Measuring Maximum RF Output Power

5. Set Sector A Power (test parameter T, ).

Manual Oper ation:
1. Position the cursor at the Sctr A Pwr field.

2. Gradually adjust power to the required value
for thistest using the Cursor Control knob. The
call may drop if Sector A Power islowered too
abruptly. Isolating the mobile station from
outside RF interference will help eliminate this
problem.

(Refer to the applicable standard for test
parameters).

The value for Sector A Power isreferred to as ..

OAR GEHERETER COWTROL

JELir R Fur Bgir B Pwr AHEE
4* I T
|

Fulan Helzh Filai Hilch EF Fauar EB/HR
B [ -0 ] 1T I ———

11 CH diaBH
EFR

1 i To Screea
Fad|ns
= » cons
Tratdie i Traftie

N | BT EEE 2 Aneles

a1 - L
DLHS nCEg
-3.928 |- Em

48 dE [eafle
F Qi st FH Qf#spt
I T

HP-1B Help
gradualy.

HP-IB Syntax

" CDVA: CELL: ASEC - 104" !sets |, to -104 dBm BW

If the call drops, you may need to decrement power to -105 dBm/BW more

148

S:\HPe8285A\APPMOD\BOOK\CHAPTERS\amtxtst.fb




Chapter 4, CDMA Transmitter Tests

Measuring Maximum RF Output Power

6. Send continuous ‘0’ power control bits to increase MSUT power.

Manual Operation:

1. Press then release the blue SHIFT key, then
press the Authentication key to select the
CDMA TRANSMITTER POWER RANGE
TEST screen.

2. Position the cursor at the Closed Loop Pwr
Control field and select Always Up.

CI®A TRAHENITTEER FIMER EEHGE TEET

Hiz Fauer

dBn

[lesed Lope

LI |\ Fur Chtl

hamag

Il

SUREG

=1
x
i
L
E ]
.
=
"

Orze Timer

AT
eb.03

lgeal Hobile Pavert 23.0 48a

Traff ic Te Screes
Oara ®ade qe1e R Pur
I | R
dEa ]
Deta Eaig Tradfic 0 Angloy
Full q
a
Qureut
Aiien Bald | Ceafiw
Fover Mec: | (EEDTUREEEN | LESIETNN
iere |

The Closed Loop Power Control selection ‘Always
Up’ causes the Test Set to send ‘0’ power control bits which increase the MSUT’s output power.

HP-IB Syntax

"CDMA:PCON:MODE ‘Always Up™ Iselects continuous ‘0’ power control bits.
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Chapter 4, CDMA Transmitter Tests
Measuring Maximum RF Output Power

7. Measur e aver age power .

Manual Operation:

Read the average power measurement.

CI®A TRAHENITTEER FIMER EEHGE TEET

Hiz Faugr
- e Pauer N 0
;]
26.03
Hin Fauer
dEn lgeal Hobile Povert E3.0 48
[lgaed Looe| Troffic Te Screes
HEasHiy Par| Fur CAR] Oara ®ade Jerf R Pur
| o o
hanag dia/HH
SLEEG Deta Eate Tradfic 0 Angl e
Behile
Fauer Heds
Foviute | Duteut
Atien Eald Lealla
Orze Timer Foupr Megs

HP-IB Syntax

"MEAS: CDM AVGP?" !queries the Average Power neasurenent.
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Chapter 4, CDMA Transmitter Tests
Measuring Maximum RF Output Power

HPBASIC Programming Example

The following programming example was developed using HPBASIC for
Windows. It was tested on an HP E8285A.

10 ! re-save "c:\hpbasic\ MAX_POW

20 ! This programinpl emrents CDVA Max Qut put Power test.

30! This closely follows T36 fromthe 83217A Software.

40 !

50 Initialize ts ! Initialize test set routine

60 Page_phone ! Requires the phone to have been previously registered
70 Max_out put _pow ! Measure max power

80 QUTPUT 714; " CDVA: CALL: END"

90 DI SP " PROGRAM DONE"

100 END

110 Max_out put _pow. SUB Max_out put _pow

120 CLEAR SCREEN

130 DI SP "Measuring the nobil es’ nmaxi mum out put power..."

140 OUTPUT 714;"CDMA:TX:POW:MEAS 'Avg Power’;:MEAS:CDM:AVG:STAT ON"
150 !The following 5 lines set up parameters that

160 'help drive the phone to its maximum power

170 OUTPUT 714;"CDMA:CELL:CONF:NOM:POW 7"

175 OUTPUT 714;"CDMA:CELL:CONF:INIT:POW 15"

180 OUTPUT 714;"CDMA:CELL:CONF:STEP:POW 7"

185 OUTPUT 714;"CDMA:CELL:CONF:NUMS 15"

185 OUTPUT 714;"CDMA:CELL:CONF:MAXR 15"

190 OUTPUT 714;"CDMA:CELL:ASEC:PIL -7dB;SYNC -16dB;PAG -12dB;TRAF -7.4dB"
200 OUTPUT 714;"MEAS:CDM:AVGP:UNITS DBM"

210 ILower lor to increase mobile power

220 ! Do this in short steps to prevent dropping a call. Also, the 1S-98

230 ! specifies -104 dBm/BW, but most mobiles will output max power at

240 !-90 dBm/BW (forward). The test may be more reliable at -90 dBm/BW if the mobile
250 ! receiver has difficulty at -104 dBm/BW.

260 OUTPUT 714;"CDMA:CELL:ASEC:BWP -90 dBm"

270 WAIT .5

280 OUTPUT 714;"CDMA:CELL:ASEC:BWP -104 dBm"

290 WAIT .5

300 Select 'Always Up' to send a continues stream of 'Up' power control bits
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Chapter 4, CDMA Transmitter Tests
Measuring Maximum RF Output Power

310 QUTPUT 714; " CDVA: PCON: MODE ' Al ways Up' "

320 WAIT 3! Gve the phone a little tinme to get to max output.
330 QUTPUT 714; " MEAS: CDM AVGP?; AVGP: UNI T?" | Measure while still sending up bits
340 ENTER 714; Measured_val , Pwr_unit$

350 PRI NT " Maxi mum Qut put Power is "; PROUND( Measured_val,-1);Pw _unit$
360 SUBEND

370 Page_phone: SUB Page_phone

380 QUTPUT 714; " CDVA: CELL: ASEC. BWP - 50 dBm STAT ON'

390 QUTPUT 714; " CDVA: RFCH 384"

400 PRI NT "WHEN THE MOBI LE FI NDS SERVI CE, PRESS THE"

405 PRI NT "CONTI NUE SOFTKEY (F2)"

410 DISP "Waiting..."

420 PAUSE

430 QUTPUT 714; " CDVA: CALL: TRAF: DATA: MODE ' SVC OPT 2"

440 QUTPUT 714; " CDVA: CALL: MAKE"

450 CLEAR SCREEN

460 DI SP "Mobile is being paged..."

470 REPEAT

480 WAIT .1 !100 nS wait to allow Test Set to handl e other tasks
490 QUTPUT 714; " STAT: CDMA: EVENT?"

500 ENTER 714; Event _reg

510 UNTIL BIT(Event _reg,3)! Monitoring "Connected" annunci ator bit
520 CLEAR SCREEN

530 PRI NT "Page successful, nobile is connected"

540 SUBEND

550 Initialize_ts: SUB Initialize_ts

560 CLEAR 714

570 CLEAR SCREEN

580 DISP "Initializing...."

590 QUTPUT 714;"*RST"! Reset

600 WVAIT 3

610 QUTPUT 714;"*CLS" ! C ear event status registers

620 QUTPUT 714; " CONF: OFL: MODE ' ON' ; RFIN -2"! External Path Loss
630 SUBEND
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Chapter 4, CDMA Transmitter Tests
Measuring Minimum Controlled Output Power

Measuring Minimum Controlled Output Power

The Test Set measures the mobile-station-under-test (MSUT) power level using a
calibrated Channel Power measurement. The Test Set performsthistest as
described in EIA/TIA 1S-98.

An"HPBASIC Programming Example" on page 161 is provided.

M easurement Overview

NOTE: The following procedure covers all steps necessary to make the measurement from an
instrument preset condition. Some steps may not be necessary if ameasurement has already
been made and, for example, acall is already connected.

For detailed step-by-step explanation see the page associated with the step.

" Perform initial setup." on page 154.

"Makea Service Option 2 or 9 call." on page 155.

" Set the Traffic channel level (test parameter Traffic Ec/lor)." on page 156.

"Set Sector A Power (test parameter for ) ." on page 157

"Disable the Call Drop timer." on page 158

"Send continuous "1" power control bits to decrease MSUT power." on page 159
"Measure channel power." on page 160

NoorwdbE
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Chapter 4, CDMA Transmitter Tests
Measuring Minimum Controlled Output Power

1. Perform initial setup.

"Preset the Test Set." on page 49

"Correct for RF Path Loss." on page 50

"Enter the MSUT’s Protocol and RF Channel Standard." on page 51
"Enter the MSUT's primary CDMA channel." on page 52

"Adjust Sector A Power. (Optional)" on page 53

" Saveinitial settings (Optional)" on page 54
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Chapter 4, CDMA Transmitter Tests
Measuring Minimum Controlled Output Power

2. Make a Service Option 2 or 9 call.
" Connect the M SUT tothe Test Set." on page 47

" Turn on power totheM SUT and wait for theM SUT tofind digital service." on page
48

" Select the desired Service Option." on page 49
" Register the MSUT (Optional)." on page 50

*"Makeacall." on page 52

¥ Jo1deyd
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Chapter 4, CDMA Transmitter Tests
Measuring Minimum Controlled Output Power

3. Set the Traffic channel level (test parameter Traffic EJ/I ).

DRE GEHERETEA COHTAIL

Valuesin thisfield are expressed in dB, relative to Sctr A Pwr.

Manual Operation:
Efir A Fur Eiir B Far AHES
1. Pressthe CDMA SCREENS - Gen control key d!-*ﬂl
todisplay the CDMA GENERATOR PELan Helsh | Fitar Welsh | BF Fausr  EB-HR
C b -#5.00 --
CONTROL screen. q N i
Ernc
2. Position the cursor at the Traffic field. o T
Faring
3. Set the Traffic Edl o, valuewith the DATA keys. || IEEIEEEE SECARE
(Refer to the applicable standard for Traidic Traidic .
recommended test parameters). _g ai . s
DHS OCws
-£.09925 -1. 1178
4. Pressthe ENTER key or the knob to enter the - il Eh di == Leafin
F 087 g8t FH 34deet
value
' IEE

HP-IB Syntax
"DI SP CGEN; CDVA: CELL: ASEC: TRAF -7. 4"

Sets the Sctr A Pw field to -7.4 dB.
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Chapter 4, CDMA Transmitter Tests
Measuring Minimum Controlled Output Power

4, Set Sector A Power (test parameter 1, ).

. OAR GEMERETER COHTAOL
Manual Oper ation: i i
ErLr A Fuii SELr B Far AHEE
» “ [0 | [ o |
1. Position the cursor at the Sctr A Pwr field. i
Filat Walsh | Pilan Welgh | PF Pauer 3/t
2. Setthevalue with the DATA keys. (Refer tothe | IS  © | EEGHEN C et
applicable standard for test parameters). Ernt
i = Te Scress
3. Press the ENTER key or the knob to select the | Fasins - I
value. ! T o
Iraffic lraffic
— [_E ] 1 EEE 0 dnoloe
BIMS oows
-3, 8428 1 NN 4z |
18 df Leatin
FE OOdFeeL FH Q14 igL
1|
The value for Sector A Power isreferredto as ;.
HP-IB Syntax
" CDMA: CELL: ASEC - 25" !sets Sector A l, to -25 dBm BW
@)
)
<
>
o)
Q o
5 Q9
n ©
33
AN
157 5
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Chapter 4, CDMA Transmitter Tests
Measuring Minimum Controlled Output Power

5. Disable the Call Drop timer.

] CONA TRAWEWITTER POEER BA®GE TEET
Manual Operation:

Max Peasr
1. Press then release the blue SHIFT key, then ifln ED E‘T
press the Authentication key to select the Win Poudr '
CDMA TRANSMITTER POWER RANGE . .
18 Idenl Rabile Powers =290 48
TEST screen.
Glosed Looe| Traffic Te Screes
2. Position the cursor at the Drop Timer field. Binmex Fur| Pur Cail | Qavs Heds | 3cie B Per i
_ _ & COHR
. NEnise dEnHH H
3. Press the knob to underline the word " Off". n dewe |
AL Dati Ealg Tradfic 0 Angl o
Aubale
Power Naode 1
Ezecue | futeut
0 R - Eiien Eold Leafils
rap Tiaer guer Peoy | IEEDTUEEEEE | UESIETEEN
» [ornis  Jalibrats |

When the Call Drop timer is"On", the Test Set ends the call any time a continuous sequence of 256
sequential framesis missed.

Setting the call drop timer Off" causes the Test Set to maintain the call regardless of missed frames. Missed
frames are likely to occur during this test at the low power levels the MSUT will be operating under.

HP-IB Syntax
"CDMA:CALL:DTIMER ‘Off" | Disables the call drop timer off
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Chapter 4, CDMA Transmitter Tests
Measuring Minimum Controlled Output Power

6. Send continuous " 1" power control bitsto decrease MSUT power.

] CD®A TRAHEMLTTER MIMER EEWGE TEET
Manual Operation:

His Fouer

Position the cursor at the Closed Loop Pwr Control dbin _48 ET
field and select Always Down. Hin Fauer '
din 16eal Hobile Pauert -25-0 din

[lesmd Lope| Traffic Te fcrees
HERsF o “| Fur CAE] Dacyg ®ade qe1e B Pur
Frs: | R O M 4
hanae FLERETAN (5 | CHT]
[n gaun |

SLEEE Detg Eaig Tradfic 0 Anglow
FalLle
Fawer Heds |
Frecute Quteur
Atien Hald [eafle
Oree Timer Power Meas

The Closed Loop Power Control selection ‘Always
Down’ causes the Test Set to send ‘1’ power control bits which decreases the MSUT's output power.

HP-IB Syntax
"CDMA:PCON:MODE 'Always Down™ !selects continuous ‘1’ power control bits.

¥ Jo1deyd
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Chapter 4, CDMA Transmitter Tests
Measuring Minimum Controlled Output Power

7. Measur e channel power.

Manual Operation:

1. Position the cursor in front of the field shown
and select Chan Power.

2. Read the channel power measurement.

CDMA TRAHEMLTTEE MIMEE EBAGE TEET

His Fiuer
- Chas Pouer S o
;]
-48.87
Hin Fawer
dBn Igeal Hobile Pavert =25.0 48a
[lesad Loge| Trafiic Te Screes
HinsHix Par| Fur CAgl Oerg Eade q¢1f R Pur
| e ® cons
hamae dEa Ml
[ gaun |
ELasg Deia Eaig Tradfic 0 Anglos
Mabile
Fauwar Hede
Earcuie | Qutsut
Atien Bald | Coadin
[Orea Timer Fouer Naags

HP-IB Syntax

"CDMA:TX:POW:MEAS ‘Chan Power™ !selects the Channel Power measurement.

"DISP CTXR;MEAS:CDM:CHAN?" Idisplays the CDMA TRANSMITTER POWER RANGE TEST screen and

gueries the Channel Power measurement.
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Chapter 4, CDMA Transmitter Tests
Measuring Minimum Controlled Output Power

HPBASIC Programming Example

10

20

30

40

50

60

70

80

90

100
110
120
130
140
150
160
170
180
190
200
210
220
240
250
260
270
280
290
300
310
320
330
340

The following programming example was developed using HPBASIC for
Windows. It was tested on an HP E8285A with firmware rev A.02.26.

I re-save "c:\e8285a\ex_progs\m n_pw.txt"

I This program i npl ements CDMA M ni num Power test.

I This closely follows T37 fromthe 83217A Software.

ON TI MEQUT 7,5 GOTO End_of _program

Prot $="'J-STD- 008" " ! Enter nobile’'s protocol stack

Rf cs$="" KOR PCS PO’ " !Enter nobile's RF channel standard
Rf ch=525 ! Enter nobile s primary CDVA RF Channel nunber

Si d$="2222"

Mec$="241"

Mhc$="10"
Initialize_ts(Rfch, Prot$, Rics$, Si d$, Mcc$, Mic$) ! Preset and initialize test set
Reg_phone! Register the phone (Power-up registration nust be off)
Page_phone ! Require nobile to have been previously registered

M n_pow ! Measure nini mum out put power

STOP

QUTPUT 714; " CDVA: CALL: END' ! Rel ease the call

DI SP " PROGRAM DONE"

End_of _program I'Atimeout on the HP-IB will cause the programto branch here

END

Page_phone: SUB Page_phone

QUTPUT 714; " CDVA: CALL: TRAF: DATA: MCDE ' SVC OPT 2'"

DI SP "Mobile is being paged..."

REPEAT

VWAIT .1 1100 nS wait to allow Test Set to handl e other tasks

QUTPUT 714; " STAT: CDMA: EVENT?"

ENTER 714; Event _reg
UNTIL BIT(Event _reg,3)! Monitoring "Connected" annunci ator bit

Dsp "

PRI NT "Page successful, nmobile is connected"

SUBEND

M n_pow. SUB M n_pow

DI SP "Measuring M ni mum Power ...."

QUTPUT 714; " CDVA: CELL: ASEC: BWP - 25" | Sector A power
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Chapter 4, CDMA Transmitter Tests
Measuring Minimum Controlled Output Power

350 QUTPUT 714; " CDVA: CELL: ASEC. TRAF -7.4" | Sector Atraffic |level
360 WVAIT .3

370 QUTPUT 714;" CDMVA: CALL: DTIMER "OFf'" | Disable drop tiner
380 OQUTPUT 714; " CDVMA: PCON: MODE * Al ways Down’" | Send all down power control bits
390 QUTPUT 714; " CDVA: TX: PON MEAS ' Chan Power’" | Sel ect Channel Power Measurenent

400 QUTPUT 714; " MEAS: CDM CHAN: UNI TS DBM STAT ON'

410 WAIT 2! Gve the phone a little tine to get settled at M ni nrum Power

420 QUTPUT 714; " MEAS: CDM CHAN?"

430 ENTER 714; MW/

440 PRI NT ""

450 PRI NT "M ni mum Power is "; PROUND(M/, -1);" dB"

460 !Return the Test Set to Closed Loop Power Control Mode

470 OUTPUT 714;" CDVA: PCON: MODE ' Cl osed Loop'"

480 PRI NT

490 SUBEND

500 Initialize ts: SUB Initialize_ ts(Rfch,Prot$, Rfcs$, Si d$, Mcc$, Mc$)

510 CLEAR 714 ! Clear the HP-1B

520 CLEAR SCREEN

530 DISP "Initializing...."

540 QUTPUT 714;"*RST"! Reset

550 WAIT 5

560 QUTPUT 714;"*CLS" ! C ear event status registers

570 CQUTPUT 714; " CONF: OFL: MODE ' ON' ; RFIN -2"! External Path Loss

580 OUTPUT 714; " CDVA: CELL: CONF: PUR ' OFf'" I Turn of f Power Up
Regi stration field

590 OQOUTPUT 714; " CDVA: CELL: ASEC. BWP - 25 dBm STAT ON' !Sector A
power setting

600 QUTPUT 714; " CDMA: CELL: PROT " Prot$ ! Protocol stack

610 QUTPUT 714; " CONF: RFCS "; Rfcs$ ! Rf channel standard

620 OUTPUT 714; " CDVA: CELL: CONF: SID "; Si d$

630 QUTPUT 714; " CDVA: CELL: CONF: BCC "; Mcc$

640 OUTPUT 714; " CDVA: CELL: CONF: BNC "; Mhc$

650 QUTPUT 714; " CDVA: RFCH "; Rfch ! RF channel

660 DI SP "waiting for service"

670 PAUSE

680 SUBEND

690 Reg_phone: SUB Reg_phone
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700

710
720
730
740

750
760
770
780
790
800
810
820
830
840
850
860

Chapter 4, CDMA Transmitter Tests
Measuring Minimum Controlled Output Power

QUTPUT 714; " CDVA: MOB: REG' !Initiate a zone-based
registration
DI SP "Test Set is registering the phone..."
T=TI MEDATE
REPEAT
QUTPUT 714; " STAT: CDVA: EVEN?" Query the CDVA Status
Event Regi ster
ENTER 714; Reg
| F TI MEDATE- T>25 THEN
DI SP "Regi stration error, program stopped"
STOP
ELSE
WAIT .1 ! Mandatory 100 ns wait to allow other Test Set processes
END | F
UNTIL BIT(Reg,11) !Bit 11 is the "Registered" bit
Dsp "
PRI NT "Regi stration successful"
WAIT .2 Wit for phone to prepare for page
SUBEND
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Chapter 4, CDMA Transmitter Tests
Measuring the Range of Open Loop Output Power

M easuring the Range of Open Loop Output Power

The Test Set measures the range over which the mobile-station-under-test
(MSUT) can adjust its Effective Radiated Power (ERP) in response to the power
level it receives from the Test Set. Thistest is performed according to TIA 1S-98
standards, except that lor is set to -35 dBm/BW instead of the recommended
value of =25 dBm/BW for thefirst test.

A "HPBASIC Programming Example" on page 173 is provided.

M easurement Overview

NOTE: The following procedure covers all steps necessary to make the measurement from an
instrument preset condition. Some steps may not be necessary if ameasurement has already
been made and, for example, acall is already connected.

For detailed step-by-step explanation see the page associated with the step.

" Perform initial setup." on page 165.

"Makea Service Option 2 or 9 call." on page 166.

" Set the Traffic channel level (test parameter Traffic Ec/lor) ." on page 167.
"Set Sector A Power (test parameter for )." on page 168

"Select alternating closed loop power control bits." on page 169
"Measure the MSUT's power level." on page 170

"Lower Sector A Power level, and measure power." on page 171

"Lower Sector A Power level again, and measure power." on page 172

NGO AWNE
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Chapter 4, CDMA Transmitter Tests
Measuring the Range of Open Loop Output Power

1. Perform initial setup.
e "Preset theTest Set." on page 49
e "Correct for RF Path Loss." on page 50
« "Enter the MSUT’s Protocol and RF Channel Standard.” on page 51
e "Enter the MSUT’s primary CDMA channel." on page 52
e "Adjust Sector A Power. (Optional)" on page 53
e "Saveinitial settings (Optional)" on page 54

¥ Jo1deyd
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Chapter 4, CDMA Transmitter Tests
Measuring the Range of Open Loop Output Power

2. Make a Service Option 2 or 9 call.
" Connect the M SUT tothe Test Set." on page 47

" Turn on power totheM SUT and wait for theM SUT tofind digital service." on page
48

" Select the desired Service Option." on page 49
" Register the MSUT (Optional)." on page 50
*"Makeacall." on page 52
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Chapter 4, CDMA Transmitter Tests
Measuring the Range of Open Loop Output Power

3. Set the Traffic channel level (test parameter Traffic EJI ) .

. ORR GEMERETER COHTAQ
Manual Operation: i HR
ELLr R Fur StLr B Pawr AHEE
1. Pressthe CDMA SCREENS Gen control key to -1!- :ll
display the CDMA GENERATOR CONTROL [, Hilsh | Filay Welsh | RF Fausr  EB/HE
B b -4, -
screen. -q i dha B
2. Position the cursor at the Traffic field. _! i rT—
Faring
3. Set the value to -7.4 dB with the DATA keys. | & COHA
] u
lrafdac Trafdiic ~
3. Press the ENTER key or the knob to select the — q EH %
value. DIHS OCES
-2, 9928 | e 42 |
- L] - df Leatin
FE 047 g8l H dfdieL “
1 T
HP-IB Syntax

"CDVMA: CELL: ASEC. TRAF -7.4" lsets Traffic E./l, to -7.4 dB.

¥ Jo1deyd
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Chapter 4, CDMA Transmitter Tests
Measuring the Range of Open Loop Output Power

4. Set Sector A Power (test parameter T, ).

. OWR GEHERETER COHTAIL
Manual Operation: 1
Srir B OFar Scir B Far AHEE
1. Position the cursor next to the Sctr A Pwr field. dEs- 80 «
Filan Hilsh Filat Helgh RF Faugr EBH
2. Set the value to -25 dBm/BW with the knob or L ] -£3.00  ----
q - :IE!-'BH
DATA keys. Ernt
BRI
id e acrem
Fasins
® COHA
FEl
Trafdic Traf{ic
[ E | | [ 1 ] 0 Anoloe
LIRS (18] b
e | - KB
L] dl Leatin
F 087 g8t FH 34deet
HP-IB Syntax

" CDVA: CELL: ASEC - 25" Sets the Sctr A Pwr

field to -25 dBm BW

168

S:\HPe8285A\APPMOD\BOOK\CHAPTERS\amtxtst.fb




Chapter 4, CDMA Transmitter Tests
Measuring the Range of Open Loop Output Power

5. Select alternating closed loop power control bits.

Manual Oper ation: e it R
Mo Feasi
1. Pressthe CDMA SCREENS TX range key to 48n _:El g2 .
display the CDOMA TRANSMITTER POWER T — L
RANGE TEST screen.
18n Ideil Wabile Pavers =51.0 48a
2. Position the cursor at the Closed Loop Pwr Cntl ' - T ————
field and press the knob to display the ChoiCes | g Ie| poo¥Es boee Tretiie o, | TR
menu. oL !m e Det 2| il &2ENA
LAGTNTE dEr
3Se| O f hl fh AL Duti Edlg Tradd 0 Angl e
. Select Open Loop from the list of choices. CLTENY CLLEL =0
RAobile
e | Y. q
Ececute | LUt
Eiien HEoid Cealla
Oroe Tiner | Power Bros [1E57s |
LTI
When Open Loop is selected, the Test Set sends
alternating up/down power control bits on the Forward Traffic Channel.
HP-IB Syntax
"Dl SP CTXR" !displays the CDVA TRANSM TTER CLOSED LOOP RANGE TEST screen.
"CDMA:PCON:MODE 'Open Loop™ !selects Closed Loop power control mode.
@)
]
<
>
=)
Q o
5 Q9
n T
33
AN
169 i
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Chapter 4, CDMA Transmitter Tests
Measuring the Range of Open Loop Output Power

6. Measure the MSUT’s power level.

M anual Operatlon COMA TRAHSHITTER FOGER ERWGE TEET

Max Foasr
- . . Bi.dg
1. Position the cursor next to the field shown in il »_:SD 8 EE
the figure. P ;
<5471 _ _
3. Press the knob to display the Choices menu. il R N
Llosed Loop| Traffic le FCFeEa

4. %Iect Chan POWforomthe“S Of ChOICGS Hin®ax Fur| Pur [ei] Dagi Mede Ecir B Fur
Exeraie | ug_ Do 2|

e Lice ) ® oM
il rise dEnHH
5. Read the power level. n dowr |
S10EE Oose Fnia Tradfic 0 Analos
Hobdle -
Fovir Hodg 16
Eaecuta | futput

iLten ®Wold | Coafis
Orop Tiaer | Power Baas

HP-IB Syntax
"CDMA:TX:POW:MEAS 'Chan Power™ !selects the Channel Power measurement.

"MEAS:CDM:CHAN?" !queries the channel power measurement.
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Chapter 4, CDMA Transmitter Tests
Measuring the Range of Open Loop Output Power

7. Lower Sector A Power level, and measure power.

COWE TERHSA[TTER PIMEE F&HGE TEST

Manual Operation:
Hox Fraar
1. Position the cursor next to the Sctr A Pwr field B _| D 34
as shown in the figure. 1Ln Feusr l
-5 7
2. Adjust the Sctr A Pwr field to -65 dBm/BW. mii et e e
Llosed Looe| Traffic Ta Screen
Hin®3% Fur| Pur CA1] Oerg SenrF & Pur
& COmd
SR RS futa Baie Truffuc & Annlas
Hobile I
Pouer Hods dE
Excecate | fus put
Areen Hald | Canfid
OFpE T LAk Power Mads

HP-IB Syntax
" CDVA: CELL: ASEC - 65" !Sets the Sctr A Pw field to -65 dBm BW

"MEAS: CDM CHAN?" ! queries the channel power measuremnent.

¥ Jo1deyd
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Chapter 4, CDMA Transmitter Tests

Measuring the Range of Open Loop Output Power

8. Lower Sector A Power level again, and measure power.

Manual Operation:

1. Position the cursor next to the Sctr A Pwr field
as shown in the figure.

2. Adjust the field to the next Tor value.

CIMA TERHSALTTEE PIHEE FSHGE TEET

i
2454

230 dHn

Hix Fauer
Hin Fawer
dBn léwal Hobila Power!
Eleswd Loce| Traffoc
HinsHux Pwr| Fer Gntl futg =-- Scir B Pur
(leen Looe e 1) M -104:0 |
ChaAdag dEa-BH
HTTT fata Eate Tradtic
MabiLle
Fauer Hede []
Euecute | Quteut
Atign Bald
lirze Tiwmer | Power Maea:

le SCFEEa

¥ CORA

0 Anglew

Lead iy

If the mobile station under test is power class 1, adjust Sector A Power to -104 dBm/BW.
If the mobile station under test is power class 2, adjust Sector A Power to -98 dBnvVBW.

If the mobile station under test is power class 3, adjust Sector A Power to -93 dBnVBW.

HP-IB Syntax
" CDMA: CELL: ASEC - 104"

" MEAS: CDM CHAN?"

ISets the Sctr A Pw field to -104 dBm BW

lqueries the average power neasurement.
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Measuring the Range of Open Loop Output Power

HPBASIC Programming Example

10
20
30
40
50
60
70
80
90
100
110
120
130
140
150
160
170
180
190
195
200

DBM'

220
220
230
240
250
260
270
280
290
300
310

The following programming example was developed using HPBASIC for
Windows. It was tested on an HP E8285A with firmware rev A.02.26.

I re-store "c:\hpbasic\setrai n\ OPEN_RNG'

I This program i npl ements CDMA Open Loop Range test.

I This closely follows T34 fromthe 83217A Software.

CLEAR SCREEN

QUTPUT 714;"*CLS"

QUTPUT 714; " CDVA: CALL: END"
WAIT 1

QUTPUT 714;"*RST" ! Good reset technique

VAIT 3

Page_phone

Open_| oop_range

DI SP " PROGRAM DONE"
END

Open_| oop_range: SUB Open_

CLEAR SCREEN

| oop_range

DI SP " TESTI NG OPEN LOOP RANCE"
QUTPUT 714; " CDVA: CELL: ASEC. BWP - 25 dBnf
QUTPUT 714; " CDVA: PCON: MODE ' Qpen Loop™ "
QUTPUT 714; " MEAS: CDM CHAN: STAT ON'
QUTPUT 714; " MEAS. CDM AVGP: STAT ON'
OUTPUT 714; " CDVA: TX: PON MEAS ' Chan Power’ " 210 QUTPUT 714; " MEAS. CDM CHAN: UNI T

QUTPUT 714; " MEAS: CDM AVGP: UNI T DBM'
I The following code tests nobile at -25, -65, and -105 dBm

FOR 1 =-25 TO -105 STEP -5

QUTPUT 714; " CDVA: CELL: ASEC. BWP " &VALS$(1) &' dBnf

WAIT 1! Let nobile settle
SELECT |
CASE - 25, - 65

QUTPUT 714; " MEAS: CDM CHAN?"

ENTER 714; Measured_va
PRI NT "Measured Power at
CASE - 105

" VAL$(1)&" dbm = "; Measured_val ;" dBnt
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Chapter 4, CDMA Transmitter Tests
Measuring the Range of Open Loop Output Power

320 QUTPUT 714; " CDVA: TX: PON MEAS ' Avg Power ' "

330 QUTPUT 714; " MEAS: CDM AVGP?"

340 ENTER 714; Measur ed_val

350 PRI NT "Measured Power at "; VAL$(1)&" dbm = "; Measured_val ;" dBnf
360 END SELECT

370 NEXT |

380 QUTPUT 714; " CDMA: CELL: ASEC. BWP -60" !So call doesn't drop

390 QUTPUT 714; " CDVA: PCON: MODE ' CLOSED LOOP' ™

400 SUBEND

410 Page_phone: SUB Page_phone

420 QUTPUT 714; " CDVA: CELL: ASEC. BWP -50 dBm STAT ON'

430 QUTPUT 714; " CDVA: RFCH 384"

440 PRI NT "WHEN THE MOBI LE FI NDS SERVI CE, PRESS CONTINUE (F2)"
450 DI SP "Waiting..."

460 PAUSE

470 QUTPUT 714; " CDVA: CALL: TRAF: DATA: MODE ' SVC OPT 2"

480 QUTPUT 714; " CDVA: CALL: MAKE"

490 DI SP "Mobile is being paged..."

500 REPEAT

510 WAIT .1 1100 nS wait to allow Test Set to handl e other tasks
520 QUTPUT 714; " STAT: CDVA: EVENT?"

530 ENTER 714; Event _reg

540 UNTIL BIT(Event _reg,3)! Monitoring "Connected" annunci ator bit
550 CLEAR SCREEN

560 PRI NT "Page successful, nobile is connected"

570 SUBEND
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Chapter 4, CDMA Transmitter Tests
Measuring Access Probe Output Power

M easuring Access Probe Output Power

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

* Select the Acc Prb Pwr field.

The Acc Prb Pwr field, located on the CDMA CALL CONTROL, CDMA CELLU-

LAR 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.

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 taRéference Guide, Fields chapter for a com-

plete description of t he Acc Prb Pwr field.

« Use a Spectrum Analyzer as described in the procedure described below.

When using a spectrum analyzer, which allows each individual access probe to be dis-
played, the Test Set provides call setup only while the HP 859XE provides measure-
ments. The Test Set is put in a mode that limits the progression of call processing
states, allowing the MSUT to transmit the maximum number of access probe
sequences.

An"HPBASIC Programming Exampl€e" on page 186 is provided at the end of this
section.

¥ Jo1deyd
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Chapter 4, CDMA Transmitter Tests
Measuring Access Probe Output Power

M easurement Overview

NOTE:

The following procedure covers all steps necessary to make the measurement from an
instrument preset condition. Some steps may not be necessary if ameasurement has already
been made and, for example, acall is already connected.

For detailed step-by-step explanation see the page associated with the step.

" Perform initial setup." on page 177.

" Connect the test instruments as shown." on page 178.

" Set the Test Set toignore all access attempts.” on page 179.
"Set MAX_RSP_SEQ to 1." on page 180.

"Set the test parameter Tor ." on page 181

"Register the MSUT." on page 182

"Measure access probe power." on page 183

"Change the access parameters message." on page 184
"Measure access probe power." on page 185

©OoN>UAWNE

Recommended Equipment

Test St HP E8285A

Spectrum Analyzer......... HP 8593E
Combiner.......cccevverennns Mini-Circuits ZFRSC-2050
Cabling......ccovevevevveeneennnen. Low-loss shielded RF cables
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Chapter 4, CDMA Transmitter Tests
Measuring Access Probe Output Power

1. Perform initial setup.
e "Preset theTest Set." on page 49
e "Correct for RF Path Loss." on page 50
« "Enter the MSUT’s Protocol and RF Channel Standard.” on page 51
e "Enter the MSUT’s primary CDMA channel." on page 52
e "Adjust Sector A Power. (Optional)" on page 53
e "Saveinitial settings (Optional)" on page 54

¥ Jo1deyd
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Chapter 4, CDMA Transmitter Tests
Measuring Access Probe Output Power

2. Connect thetest instruments as shown.

Test Set

RFIN/OUT DUPLEX OUT

Combiner

MSUT

Spectrum Analyzer
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Chapter 4, CDMA Transmitter Tests
Measuring Access Probe Output Power

3. Set the Test Set to ignore all access attempts.

COMA CELL S1TE COHFIGPEATLOH

Manual Operation:

Fratac ol Him Pauér Fur U Fed | Ansuer Made| Fidae FiLs
1. Pre$then rele&theblueSH”:r keythen - 1] i|ngr L LisLd Hpa Faaps
press the Call Control key to display the & (T E ) IH
CDMA CELL SITE CONFIGURATION Sraien QN |r-.l !-:-'-'er [ TV | m
screen. .!:l:-¢ iE i ; I:.! ‘5-“—-
_ Bl | TEE fih H§A R
2. Position the cursor at the Call Limit field. B Moge | IEREN PN 1o fcrees
!Il!!!lll. Fia 51% IIIIIIIIII # COHA
. Lairy Lede &
2. Press the knob to toggle the selection to Page. | SN H.: ii=c Aut ke )
Maiurk Cada m L 0 Anolo
Hiz Rab Sed m
aEtr H2 EHHEEE0
I !ic-'- 01 BE EMA S E RS Loatis

=
o

[ly Indes| FAW

.
-
m
5
-

Selecting Page in the Call Limit field will inhibit the Test Set from connecting a call, allowing the MSUT to
transmit all of the access probe sequences.

HP-IB Syntax

"CDMA:CALL:LIM 'Page™
Isets the Test Set to not complete the call when the MSUT transmits
laccess probes.

¥ Jo1deyd
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Chapter 4, CDMA Transmitter Tests
Measuring Access Probe Output Power

4. Set MAX_RSP_SEQ to 1.

Manual Oper ation:

1. Position the cursor at the Max Req Seq
Max Rsp Seq field.

2. Usethe knob to increment or decrement the
vaueto 1.

station.

COHA CELL S1TE COHFIEIEAT [OH
Fratac ol HEs Pauér Pur e Fes | Andwer Made| Fade FiLe
HE 1REF H&A L LuaLd Hea Fises
Metuark [3 Hps Pur Exl
Rew Ferilod Pllos Iac
Jraten il fisl FOWEr
Sreh Him A
158 -1
_ Foser Sngp Sreh Hia H
—— T e
Esc Hode [l arch Him
Fis 3170 I | * COHA
51 ry LbdE
Hus Hiep Auk ks
Baturk [ada 0 Analow
I N fee Fen Sea HE
Hiz Bjp S#a
Evsir RHHLESD
ARLT 0t Lgatia
Eag1ir EII Cocle Trdes| RAMDL
INEEA | N GERE

The MAX_RSP_SEQ field determines how many power step sequences will be transmitted by the mobile

HP-IB Syntax

"Dl SP CCNF" !displays the CELL SI TE CONFI GURATI ON screen”

" CDVA: CELL: CONF: MAXR 1"
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Measuring Access Probe Output Power

5. Set the test parameter T, .

Manual Operation: —— CIME [ALL L0

1. Pressthe CDMA SCREENS Call control key to
display the CDMA CALL CONTROL screen.

2. Position the cursor at the Sctr A Pwr field.

3. Set the value with the DATA keys. (Refer to the TSI _:"-' e | OEEN|
applicable standard for test parameters). EIEITTNN | (CLENNN  Loc o FLL LHTLY
AR :— AT .Ia-.: B3 Databeee| O Aralon
4. Press the ENTER key or the knob to enter the el
value. Pur Leugl il
BF char 1| (| Foss foie i Fur | EHEEEEN

HP-IB Syntax
"Dl SP CCNT" !displays the CDVA CALL CONTRCL screen.

"CDVA: CELL: ASEC - 75" !sets |4 to -75 dBm BW

¥ Jo1deyd
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Chapter 4, CDMA Transmitter Tests
Measuring Access Probe Output Power

6. Register the MSUT.
See " Register the MSUT (Optional)." on page 50

Registering the MSUT provides the Test Set with the ESN (Electronic Serial Number), which is needed for the
Test Set to perform a page.

When the mobile station registers with a base station, it responds with an access probe.
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Chapter 4, CDMA Transmitter Tests
Measuring Access Probe Output Power

7. Measur e access probe power .

Manual Operation: Access Probe Sequence (five access probes)

1. Press the Call/Page key on the Test Set’s front

panel to page the MSUT. Power_Stept ]

Nominal settings for the Spectrum Analyzer are
shown below.

Spectrum Analyzer settings:

Sweep Time: 5 s
Ref: -15.0 dBm | L | i |
Vertical:1 dB/Div - Num Step o
Span: 0 Hz

The figure above shows one access probe sequence, consisting of five access probes.

After the Call/Page key is pressed on the Test Set, the Page Sent annunciator will light to indicate that a
paging message was sent to the MSUT.

The Access Probe annunciator will light to indicate that the mobile station has transmitted at least one access
probe sequence in an attempt to gain system access.

HP-IB Syntax
" CDMA: CALL: MAKE" ! pages the MSUT

¥ Jo1deyd
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Chapter 4, CDMA Transmitter Tests
Measuring Access Probe Output Power

8. Change the access parameter s message.

. COMA CELL 51TE COHFIGIEAT
Manual Oper ation: OHR CELL S1TE CONFEMRAT LON
Fralg g Hpm Pougr Fur Us Rgg Aniwier Made| Faas Fiia
1. Pressthe Previous key to select the CDMA y db ilhlr !” [ 1aid v Fuses
CELL SITE CONFIGURATION screen. H‘ “ e JNEN S
: m* o I S
2. Set the values for the following fields: E \ 4 —, —
Nom Power: 3 BN AN Foser GSiee arch Mim H ;
Init Power: 3 ;. gy | NN e ) Te seres
Power Step: 1 H‘ Fus Size I | COHA
niry
Num Step: 4 [ "‘ m Aut ks
. Haiu “ F 0 Anal
Max Rsp Seq: 3 I-_ 4| Mz Hen Eea| ERHD €18
iz Rip Gen| SEXENED
Fas1 I FANEEE]
Hix 5lof m Cradl
asir ..1‘ IZ::'.-e lilr\-l:ll- HI H
53 2L
HP-IB Syntax

"Dl SP CCON' ! displays the CDMA CELL CONFI GURATI ON screen.

" CDMA: CELL: CONF: NOM POW 3" !'sets the Nom Power field to 3.

" CDVA: CELL: CONF: | NI T: POW 3" !sets the Init Power field to 3.
" CDMA: CELL: CONF: STEP: POWN 1" !sets the Power Step f
" CDMA: CELL: CONF: NUMS 4" Isets the Num Step field t
" CDMA: CELL: CONF: MAXR 3" !sets the Max Rsp Seq fi el

i
o
d

el
4
t

dto 1.

o 3.
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Chapter 4, CDMA Transmitter Tests
Measuring Access Probe Output Power

9. Measur e access probe power .

Manual Operation:
Access Probe Sequence (five access probes)

Press the Call/Page key on the Test Set’s front
panel to page the MSUT. Power Step ¢ ]
Nominal settings for the Spectrum Analyzer i
are shown. M

Spectrum Analyzer settings:

Sweep Time: 5's
Ref: -15.0 dBm

Vertical:1 dB/Div L | | | i
Span: 0 Hz - Num Step -

The figure above shows one access probe sequence, consisting of five access probes. During this test, the
MSUT will transmit three access probe sequences.

After the Call/Page key is pressed on the Test Set, the Page Sent annunciator will light to indicate that a
paging message was sent to the MSUT.

The Access Probe annunciator will light to indicate that the mobile station has transmitted at |east one access
probe sequence in an attempt to gain system access.

HP-IB Syntax
" CDMA: CALL: MAKE" ! pages the MSUT

¥ Jo1deyd
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Chapter 4, CDMA Transmitter Tests
Measuring Access Probe Output Power

HPBASIC Programming Example

The following programming example was developed using HPBASIC for
Windows. It was tested on an HP E8285A with firmware rev A.02.26.

10 ! RE-STORE "c:\hpbasic\setrai n\access_probe"

20 ! This program neasures Access Probe Qutput Power
30 Loss=-1.5

40 CLEAR 714

50 CQUTPUT 714;"*CLS"

60 CLEAR SCREEN

70 CQUTPUT 714; " CDVA: CALL: END"

80 WAIT 1

90 CQUTPUT 714;"*RST;"

100 WAIT 3

110 QUTPUT 714;" CDVA: RFCH 384"

115 ! Measure access probe power during 1 access probe sequence
120 Meas(1, 1, Loss)

130 CLEAR SCREEN

135 ! Measure access probe power during 3 access probe sequences
140 Meas(2, 3, Loss)

150 !

160 DI SP " Program Done"

170 END

180 Meas: SUB Meas(Test, Max_seq, Loss)

190 I F Test=1 THEN

200 QUTPUT 714; " CONF: OFL: RFIN "; Loss

210 QUTPUT 714; " CONF: OFL: MODE ' ON' "

220 !
230 OQUTPUT 714; " CDMA: CALL: LIM ' PAGE "!Linmt call processing to page
240 I Mobile station will transmt its maxi mum nunber of access probes

250 !'as defined by settings on the Cell Configuration screen
260 QUTPUT 714; " CDNVA: CELL: ASEC. BWP - 75"

270 QUTPUT 714, " CDVA: CELL: CONF: MAXR"; Max_seq

280 QUTPUT 714; " CDVA: CELL: CONF: STEP: POV 0"! Power Step = 0
290 ELSE

300 QUTPUT 714; " CDVA: CELL: CONF: MAXR"; Max_seq

310 QUTPUT 714; " CDMA: CELL: CONF: NOM POW 3"! Nomi nal power = 3
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320 CQUTPUT 714; " CDVA: CELL: CONF: I NI T: POW 3"!'I nitial power = 3
330 OUTPUT 714; " CDVA: CELL: CONF: STEP: POV 1"! Power Step = 1
340 CQUTPUT 714; " CDVA: CELL: CONF: NUMS 4"! Nunber of steps = 4
350 END IF

360 Spec_anl (Test) !Set up Spectrum Anal yzer

370 PRINT

380 PRI NT "PRESS CONTI NUE AND COUNT THE NUMBER OF"

390 PRI NT "ACCESS PROBES AS THEY APPEAR ON THE DI SPLAY"
400 PAUSE

410 CLEAR SCREEN

420 WAIT 1

430 PRI NT "TOTAL ACCESS PROBES SHOULD BE "; Max_seq*5
440 QUTPUT 714;" CDVA: CALL: MAKE"

450 DISP "Call attenpt made"

460 |F Test=1 THEN

470 WAIT 10

480 PRI NT

490 CLEAR SCREEN

500 END IF

510 SUBEND

520 Spec_anl: SUB Spec_anl ( Test)

530 | F Test=1 THEN

540 PRINT "1. CONNECT THE MOBI LE OQUTPUT TO A SPECTRUM'
545 PRI NT "ANALYZER USI NG A PONER SPLI TTER OR COMVBI NER'
550 PRINT " (1 SOLATION IS NOT | MPORTANT) "

560 PRI NT

570 PRINT

580 PRINT "2. SET UP THE SPECTRUM ANALYZER AS FOLLOWS: "
590 PRINT " Reference level: 20 dBnf

600 PRINT " Span 0 Hz"

610 PRINT " Vertical scale: 5 dB/ D V"

620 PRINT " Sweep Tine: 5 seconds”

625 ! QUTPUT 714;"RFG FREQ UNI T MHZ"

630 OUTPUT 714; " RFG FREQ?"

640 ENTER 714; Freq

650 PRINT " Center Frequency: ";Freq
660 END | F670 SUBEND

¥ Jo1deyd

187

S:\HPe8285A\APPMOD\BOOK\CHAPTERS\amtxtst.fb

O
=)
<
>
o
o
=
)
3
T
o
24
o




Chapter 4, CDMA Transmitter Tests
Measuring Access Probe Output Power
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Chapter 5, CDMA to Analog Handoff
Performing a CDMA to Analog Handoff

Performing a CDMA to Analog Handoff

Procedure Overview

The HP E8285A has the capability to perform a handoff from a CDMA traffic
channel to an analog voice channel. The following conditions are required for a
successful handoff:

The MSUT must be programmed to allow analog operation.

A CDMA phone call must be active (Connected annunciator lit).

The MSUT may require the audio to be muted if the environment is noisy. If the audio
mute feature does not exist in the mobile station, a field called SAT Tolerance can be
set to “Wide” to allow SAT to be detected in the presence of noise.

"HP BASIC Example" on page 198 is provided.

For detailed step-by-step explanation see the page associated with the step.

NoghrwdpE

"Makesurethe MSUT will allow analog operation." on page 191.
"Specify “Wide” SAT Tolerance. (Optional)" on page 192
"Make a CDMA call." on page 193.

"Select an analog system for handoffs." on page 194

"Set up handoff parameters. (Optional)" on page 195

"Select the Execute field." on page 196

"Verify that the handoff was successful." on page 197
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1. Make surethe M SUT will allow analog oper ation.

Manual Operation:

Program the MSUT to “prefer digital” or
“prefer analog” operation.

Refer to the MSUT manufacturers procedure for setting the MSUT to the correct mode.
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Chapter 5, CDMA to Analog Handoff
Performing a CDMA to Analog Handoff

2. Specify “Wide” SAT Tolerance. (Optional)

Manual Operation:
CALL COSFLCUEE

1. Pressthe ANALOG SCREENS Call Control I““‘—

key to display the CALL CONTROL screen. TH Fur #ro
UEtBitar

2. Select the CALL CNFG screen from To Screens dE—

o
=
-

la Screse

menu.
3. Position the cursor next to the Sat Tol field. '

4, Select Wide.

5. Pressthe CDMA SCREENS Call Control key
to display the CDMA CALL CONTROL
screen.

In some applications, such as when a mobile station’s audio section cannot be muted, and background noise is
present, the Test Set will not respond to the SAT tone transponded by the mobile station unless a wider filter is
applied in the Test Set's audio demodulation path.

HP-IB Syntax:
“CALLP:STOL ‘WideIselects a wider filter for demodulating the selected SAT.
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3. Makea CDMA call.

See " Steps for Setting Up a Call" on page 46 if you are not familiar with how this
procedure is performed with the Test Set. Any service option can be used.

After setting up the CDMA call, return to this procedure.
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Performing a CDMA to Analog Handoff

4. Select an analog system for handoffs.

M anual Operation: e COME CALL CONTROL
m,r :.'.;r||; Frl
Jenisterin
1. Position the cursor next to the System Type E buan bent _;___ o
field as shown in the figure. i dcswns Prabe
) deduer Baadalt
O Hurd Fundedd 1dia] Eobile Paser: 2.0 EEa
2. Select the analog system supported by the
MSUT. EE Charivel “ Trediic | LB L] [ e 'E-:r.e-!r.I
fobe Maps
L N\ F‘EF E—
ale Irid
B | Eob Dwlax | 0% Dacabase| © Amslon
Fr ot i AT : Eeconcn JMEE |
Fur Lessl BNk 1Y
B Chan 314 Fowsr Amap | Scbe A Pur
HP-IB Syntax:
“CDMA:CALL:AHANdoff:STYPe ‘AMPS™Iselects the AMPS analog system for COMA to analog hand-
offs.
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5. Set up handoff parameters. (Optional)

Manual Operation: T CIHE CALL CONTROL

1. Position the cursor next to the Channel, SAT, or
Pwr Level fields as needed to specify handoff
parameters.

2. Select the analog parameters in each of these
three fields.

These three fields provide the Test Set with

information about how to set up the simulated analog cell site for the handoff to an analog voice channel. The
threefields are:

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

SAT: The supervisory audio tone that the Test Set will transmit, and the MSUT 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).

HP-IB Syntax:
“CDMA:CALL:AHAN:CHAN 1"lsets the Channel (analog voice channel) field to 1.

“CDMA:CALL:AHAN:SAT '6000Hz“!sets the SAT (supervisory audio tone to 6000 Hz.
“CDMA:CALL:AHAN:PLEV 4“! sets the Pwr Level (voice mobile attenuation code) to 4.
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6. Select the Executefield.

Manual Operation:

1. Position the cursor next to the Execute field as
shown in the figure.

2. Press the knob to execute a CDMA to analog
handoff.

operations in analog mode.

Call dudivuis

B Trarcieluybim

O Aevistering

2 Foaw fent

2 fcceys Frobs

) Cenrpcind

O deduer Beadald
O Hard buadedd

amn’4

ninisd
Friokisiiol =1

Fur el

CInE

CALL COATROL
LTI E

Tdieai]l Bobila Paasr: Z.0 éBa
Tradlie | 15 13 e Eoreen
bate ace | (NEENN
et L # o
ale lree
E{rﬁ !il: 05 Dacabdse| O Arilon
2 Eeipacs QESY

Fawser Meap

]

fcler A Pur

When a CDMA to analog handoff is attempted, the Test Set switches to analog mode, configures itself asan
analog cell site, and displays the CALL CONTROL screen. Thisis the screen that controls analog call
processing. If the handoff is successful, the Connected annunciator will be lit.

See" Using the Analog Call Processing Subsystem™ on page 247 to make measurements and perform other

HP-IB Syntax:

“CDMA:CALL:AHAN:EXEC"lexecutes the CDMA to analog handoff.
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7. Verify that the handoff was successful.

Manual Operation: — WL EOATH
el
Check the Connect annunciator.
[} 13uE
’ Erdbéa Towmi|Vodcn Chiamasl @3.010maeas Ta SCrade
fa=r] [Ea - -
ﬁ Chap
_ IS | Fur L
b -:\. L _|.
T

When a CDMA to analog handoff is attempted, the Test Set switchesto analog mode, configures itself asan
analog cell site, and displays the CALL CONTROL screen. Thisis the screen that controls analog call
processing. If the handoff is successful, the Connect annunciator will be lit.

See" Using the Analog Call Processing Subsystem™ on page 247 to make measurements and perform other
operations in analog mode.
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HP BASIC Example

10
20
30
40
50
60
70
80
90
100
110
120
130
140
140

The following example executes a CDMA to analog handoff, then pollsbit 5in
the Call Processing status register group until the handoff to the analog voice
channel is connected, or the handoff attempt times out.

RE- SAVE " C: \ HPBASI C\ HANDOFF"
OUTPUT 714; " CDVA: CALL: AHAN: EXEC'! execut es the CDMA to anal og handof f
T=TI MEDATE
REPEAT
QUTPUT 714; " STAT: CALLP: EVEN?" ! Queries Call Processing Status Event Register
ENTER 714; Connect ed
I F Tl MEDATE- T>=25 THEN
PRI NT " ERROR'
STOP
ELSE
WAIT .1 !Prevents HP-1B comuands from dom nating TesFl kt Set processes
END | F
UNTI L BI T( Connect ed, 5)
PRINT “Handoff complete, mobile is connected to analog voice channel”
END
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Authentication Tests

The following Authentication tests verify that the Mobile Station Under Test
(MSUT) isableto usethe Cellular Authentication and Voice Encryption (CAVE)
algorithm correctly.

"Initializing SSD to Zero" on page 201.
" Updating SSD" on page 209.

" Performing a Unique Challenge-Response” on page 216.
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Chapter 6, Authentication Tests

For Authentication tests to pass, the MSUT 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 CDMA
AUTHENTICATION screen referred to as the Authentication Data Table. Press
the CDMA SCREENS Authentication key to display this screen.
COHE AUTHERELEATISH
Resisrranion with Suthent Possed
Resigtraniea Treet Power-ide
FET‘F'F rieslar Feopiied Ferelusd dionus L Authentication Data
EEHH[ . - Table
COUHT = =
AUTH.RODE 1 0 Possed
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Initializing SSD to Zero

Initializing SSD to Zero

This procedure tests the MSUT's ability to respond to a timer-based registrg
with authentication parameters that match the values expected by the Test

This procedure is performed after SSD has been initialized to zero in both t
Test Set and MSUT. SSD is initialized to zero by changing the A-Kiysu
cannot change the A-Key in the MSUT, you cannot perform this test.

S1S9] uoledluayliny

NOTE: SSD is not directly accessible in any fields on the Test Set’s display.

M easurement Overview

For detailed step-by-step explanation see the page associated with the step.

1. "Register the MSUT." on page 202.

2. "Initialize the Test Set’'s SSD to zero." on page 203
3. "Initialize the MSUT’s SSD to zero." on page 204
4. "Turn on Authentication." on page 205.

5. "Perform a timer-based registration." on page 206
6. "Disable timer-based registration." on page 208

It is recommend these additional procedures be performed after initializing SSD
to zero to further verify correct MSUT performance:

e "MSUT-Originated Call ." on page 53
e "MSUT-Terminated Call" on page 52
* "Performing a Unique Challenge-Response" on page 216
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1. Register the M SUT.
If the MSUT is aready registered, this step is not necessary.

See " Stepsfor Setting Up a Call" on page 46 if you are not familiar with how this
procedure is performed with the Test Set.

Setting up a call registersthe MSUT.
Registration provides the Test Set with the MSUT'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 chegk for
possession of identical SSD between the MSUT and Test Set.
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2. Initialize the Test Set's SSD to zero.

Manual Operation: EOAR FITHEHTLLAT IOH
Cill Erntis Easletratlan wlth Awibon: Pasied
. ) B Tramsaiteles Eedlstration Teres Foesr-sp
1. Select Authen in the To Screen, CDMA list. O Resisterang ! z
B Ty, e Lossted feetund Soaty 5
If the SSD_A=0 annunciator is it, performing the = 5_;':‘:2:5:.- :m: i i I %_ @)
rest of this step is not necessary. a B FUTH.HROE . L S8
. i i i CEY Chech BiajLi [ ] Ta Hireesn g Q
2. Position the cursor in front of the A-Key field. [t tutoiludnd i e [N 39
()
EINAS 1 Tradfic wn
3. Enter any number within the allowable range of T L e — @
A-Key values, using the DATA keys. Press the DI # Fo—
ENTER key when the number has been m A ﬁ ks TEST |
entered. ocuis P Cartia
fesrs |

The SSD_A=0 annunciator should be lit.

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 MSUT'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 Databasefield.
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 MSUT is connected to the Test Set and registers) or is cleared,
the Check Digits field will be cleared.

1. If Kor PCSisselected inthe Protocol field, the Check Digits field should be blank.

HP-IB Syntax
"CDMA:AUTH:AKEY '0™ enters all zeroes in the A-Key field.
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3. Initialize the MSUT's SSD to zero.

1. Access the MSUT'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 MSUT should confirm the entry of a valid
A-Key.

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 MSUT's ESN acquired during registratior]). This

procedure, however, will work with any valil-Key, since any valid A-Key will initialize the MSUT's SSD tp
zero.

If you cannot change the MSUT'’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 skigipdating SSD" on page 209.
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4. Turn on Authentication.

Chapter 6, Authentication Tests
Initializing SSD to Zero

Manual Operation:

2. Press the knob to select On.

1. Position the cursor at the Authen field.

fill Eratis
B Tramsadscins
O Esvisierimn

EDAA AUTHEHTILATIOH

Eugiletrdtlon Wikl Awtbsis Passed
Exslgiracian TreEs Foasdr-ip

= Fawe Sent Fargesiter Peepeind Bepgivpd Skaktun
L1 Rccenn Probs Th[] " s
L] CamnicLed FAMOL = =
O e4D Dudaie LT s
O Uada Chall FAITH.REDE /] 0 PLEs4r
W 550 Pl
i, KET Chesh BidjLi [N Ta Hiresn
[ M

& [OFA
it el Tradfic
_ Bata Hade
Fimer Ken F o Detgbane
P ele lres F
35 Uedais m 1574 0 Fniles
Eoicute | cho Doy e TE=T |
dnli Chall Buit holiny [t ol _
Ecpcute  Jlear | Lard i1

Selecting "On" inthisfield resultsin the Test Set signaling the MSUT to include authentication parametersin
messages requiring authentication (AUTH_MODE =1).

HP-IB Syntax

"CDMA:CELL:CONF:AUTH:MODE 'ON™ turns authentication on.
"CDMA:AUTH:DATA:CLE" clears the Authentication Data Table.
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Chapter 6, Authentication Tests
Initializing SSD to Zero

5. Perform a timer-based registration.

Manual Operation: e D e (1WA AUTEEMTICETION
Gel]l Eimiwg Fepugirasion aith Puthead Foiled
. i i ' Transmili Frausiratioe Tvae! Tiaer
1. Position the cursor at the Timer Reg field. o Bevinieram
L] Fass dent Faragnpier [xespiod Regmjveg Skakus
:IF c#pd Praks nl.|:i {1 .'ﬁ';l’ Patp#e
2. Press the knob to select On. B i il ¥ il
O veix Chall AETE_ROIE 1 N TETET
. . . . W ESDLF=D
3. Wait for the first registration to complete (about :
A_KET Chieck Diwiss HE 12 Ta 5cresn
20 seconds). J L8] A GO R0 GO BT ECI RRIE 1) 138743
& LA
Aul bgr Trafdeg
Read the Registration with Authen: messagein the A LN ——
Authentication Data Table. It will indicate . ITET
. . . 3E0 Updnt Eorn | EETSEIETE 0 Fniles
whether the registration passed or failed. Echa Beld 54 TEST |
Unin Chnll | Putken Onin
Lardaa

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.

Registrations should occur at about 20 second intervals.
The MSUT and Test Set combine SSD with a random number and the ESN of the phone when computing

AUTHR. Thisvalueistransmitted by the MSUT, then compared (along with other Authentication parameters)
with the expected value by the Test Set to determine Pass/Fail status.

HP-IB Syntax

"CDMA:CELL:CONF:TREG:MODE 'ON™ turns timer-based registration on.
"CDMA:AUTH:DATA?" queries the results displayed in the Authentication Data Table.

NOTE: Querying the results displayed in the Authentication Data Table returns a series of 18
numeric values separated by commas. Refer to the HP E8285A Reference Guide,
Description of Fields, Authentication Data Table for a description of each value and a
programming example.
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Chapter 6, Authentication Tests
Initializing SSD to Zero

HP-1B Help The CDMA Authentication Status Register provides status bits that can simplify
remote operation.

Below is aprogram example that queries the CDMA Authentication Event
Register to determine if authentication isin progress, and if an authentication
procedure passed. This program assumes that the MSUT has found service, and
that the Test Set and MSUT possess identical shared secret data. It will run until a
timer-based registration passes.

For afull description of CDMA Authentication Status Register bits, refer to the
HP E8285A User’s Guidétatus Reporting.

10 ! RE- SAVE "c:\e8285a\ aut henti c\auth_status3"

20 ON TI MEQUT 7, 10 GOTO 240

30 CLEAR 714

40 CLEAR SCREEN

45 QUTPUT 714;"*CLS" !C ear Event registers

50 QUTPUT 714;"DI SP Caut"

60 QUTPUT 714;"*CLS" !C ear out event bit registers

70 OUTPUT 714;"CDMA:CELL:CONF:AUTH:MODE 'ON™" ITurn authentication on

80 OUTPUT 714;"CDMA:CELL:CONF:TREG:MODE 'ON" !Enable timer-based registration
90 LOOP

100 WAIT .5

110 OUTPUT 714;"STAT:CAUT:EVEN?"IRead CDMA Authentication Event Register
120 ENTER 714;Auth

130 [k kK kK

140 IF BIT(Auth,0) THEN !Bit O is latched high when Authentication begins
150 PRINT "Authentication in Progress..."

160 ENDIF

170 !

180 IF BIT(Auth,7) THEN !Bit 7 is latched high when Registration passes
190 PRINT "Registration with authentication passed"

200 ENDIF

210 !

220 EXIT IF Auth>=128 IStop program when Registration passes
230 END LOOP
240 STOP

250 END

>
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Chapter 6, Authentication Tests
Initializing SSD to Zero

6. Disable timer-based registration.

Manual Operation:

2. Press the knob to select Off.

1. Position the cursor at the Timer Reg field.

Call SudLus
Wl Tressaiviing
O Readstering

CDMFE FUTHEHTILATIEH

Eealanrarian wiuh Awibani Piiasd
Benisnrinian Tress TLidirF

»

I Prar Seri Faraagligr HE-HE L E. ] Eim1 ks
0 Access Frebe EliTHe wLEE EE Fassed
2 Conesrind FARMED 4 M PFassed
3 560 Ueduin EUIHT 18 18 Fassmd
= Urein Chall (T T E] 1 1 PFomeed
| 1M L]
R_EY Chock Qiditd B LD Te Sérdan
10000 4 BLG1 DI 174518
B CIHE
i LFiBfi Traf i
diki Hads
T L] EZ Qurakinin
Lt T7ed
Eal Leidid FUELY A 7 Aralon
cchn [elax
Unia ksl Heihaen fuis
Cenfin

HP-1B Syntax

"CDMA:CELL:CONF:TREG:MODE 'OFF™ turns timer-based registration off.
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Chapter 6, Authentication Tests
Updating SSD

Updating SSD

SSD Update tests the MSUT's ability to synchronize SSD with the Test Set.

This procedure will show you how to perform SSD Update on the Paging/Ad
channels. SSD Updates can also be performed on the Traffic channels by
a call as described I'MSUT-Terminated Call" on page 52, then performing this
procedure.

31S9] uolesliuayiny

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

No authentication parameters are displayed in the CDMA Authentication table
during this test.

Measurement Overview

For detailed step-by-step explanation see the page associated with the step.

1. "Register the MSUT." on page 210.

2. "Enter the MSUT’s A-Key into the Test Set." on page 211

3. "Turn Authentication On." on page 212.

4. "Perform an SSD Update." on page 213

5. "Check the message displayed for test results.” on page 214

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

e "Performing a Unique Challenge-Response" on page 216
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Chapter 6, Authentication Tests
Updating SSD

1. Register the M SUT.

See " Steps for Setting Up a Call" on page 46 if you are not familiar with how this
procedure is performed.

Registration provides the Test Set with the MSUT'’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 MSUT
and Test Set.
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Chapter 6, Authentication Tests
Updating SSD

2. Enter the MSUT’s A-Key into the Test Set.
If you performed " Initializing SSD to Zero" on page 201, this step is not necessary.

Manual Operation: =
COME BUTHEHTILATION =
o o [41l ‘S-l-flu E-iill:.l-ﬂl:ﬂ l.l:'.'l.’lEIl.": JETTY g
1. Enter the most significant 20 digits (non-check- E e eH I e E ke R R 2 Q
digits) of the MSUT’'S A-Key into the Test E Poow Bam epueer Beagiad Buadud s S22
Set's A-Key field using the DATA keys. Press = Ceneeried PRROL T 3 Passed o
the ENTER key when you are done. =t i i - 2@
W 50 A=) 8
The SSD_A=0 annunciator should be lit. AL EE Chick Diditd LD Te Gérdan @
Ul L LT B LU R By Lrasie |
2. Compare the numbers in the Check Digits fie.d | g it
with the last 6 digits in the MSUT's A-Key. If R, . S
they do not match, one of the A-Keys is not & m EOELF7FH “
valid. Check the 20-digit sequence entered in Unis Chall | Beseen Bats f_
the Test Set to be sure it matches the MSUT’s | EESEENES| SITENE WEAET
A-Key.
If you do not know the MSUT'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 MSUT?s is initially programmed to zero until re-programmed by the service prgvider.

HP-IB Syntax
"CDMA:AUTH:AKEY '0™ enters all zeroes in the A-Key field.
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Chapter 6, Authentication Tests
Updating SSD

3. Turn Authentication On.

Manual Operation:
1. Position the cursor at the Authen field

2. Press the knob to select On.

Call jrétug

W TrasdniLs b
Radidlefine

Wl Paan Gean

CEnE AUTHEHE JEAT JaK

Piag with Aulkeel Fajusd

B rgaginr  Expprind  Berglvad  Seaug
B Access Praba q1THe JLEE ACEE  Pissae
B Ceoneeried AR I 14 14 Passsg
= 550 Urdaie & DL HT H- [ ITTTY
O Uein Ekall AT W, M BE | | Faig#d
W 3i50_As0
FEE" Chc b DEAi1E 15 13 Ta SErid
I 5LE
& [0MA
Buthen Trafdic
F Ouin Bage
Lekr B#d 15 Darabaie
§18 Irise
E FELL & oo 2 Fridles
echi D ldas
Uriq Lhall Peihes Quin
Card in

Turning Authentication "On" setsthe AUTH_MODE hit to "01" in signaling messages and causes the
MSUT to send Auth parameters AUTHR, RANDC, and COUNT to the Test Set.

HP-IB Syntax

"CDMA:CELL:CONF:AUTH:MODE 'ON™ turns authentication on.
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4. Perform an SSD Update.

Chapter 6, Authentication Tests
Updating SSD

Manual Operation:
1. Select the SSD Update Execute field.

The SSD Update annunciator will light, but this
may be only momentarily.

COnE

Statug
CLET RRAAN T ]

pup §eaf fare

AUTHEHT ICAT 10K

apier fxewcied Megmiued Skatup

[all

Wl Tre

) Epmpierims
|_N;

W Accein Prabe
W Cennwciad
! S50 Usdava
U Upin Chall
W 5ED_A=D

“
V
-

Ta Screee

& COmA

*_

Frakhan

e

E5D Leddtw

FEihen dain

Unilsy Chall

0 Frnled

ard

During the SSD Update, the MSUT 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 SS'TE CONFIGURATION screen) sent from the Test Set to the MSUT.

HP-IB Syntax
" CDMA: AUTH: SSD' initiates an SSD Update.
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Chapter 6, Authentication Tests
Updating SSD

5. Check the message displayed for test results.

Manual Operation:

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

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

a1l Buaius
B Tropsaiie
) Beadstering
W Pase Bens
W fcceas Prabe
W Cenrécted

— CIHE AUTHEHTIEAT]M

SEQ Uedann en Trafdie! Pasdad

fgrasgigr Eedpipd Secaived Fhakug
qene

) S50 Uadats
3 Ugis Chall
O SED_RA=D
F_EE" ahck Diadis L] Ta Frrees
G T TR 19743
& LOMA
FuLhign Traffig
Dita Fads
LEsf Eed 05 Dasabage
Mo Tvew
Eal Pedgie 1000300 Q Frnlea
Eche Bls [Ex TEET |
Unae Chgl] | Pedhga Batn
Cardia

After new values for SSD are computed and compared between the MSUT and Test Set, the MSUT
transmitsa message to the Test Set indicating the status of the SSD Update (passed or failed).

HP-IB Syntax

" CDMA: AUTH: DATA?" queries the results displayed in the Authentication Data Tabl e.

NOTE: Querying the Authentication Data Table returns a series of 18 numeric values separated by
commas. Each numeric value represents data displayed in the Authentication Data Table.
Refer to the HP E8285A Reference Guide, Description of Fields, Authentication Data

Table for description of each value and a programming example.
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Chapter 6, Authentication Tests
Updating SSD

HP-1B Help The CDMA Authentication Status Register provides status bits that can simplify
remote operation.

Below is aprogram example that queries the CDMA Authentication Event
Register to determine if an SSD Updateisin progress, and if an SSD Update
passed. This program assumes that the MSUT has registered or ison acall, and
that the Test Set’s A-Key field and the MSUT’s A-Key match.

For a full description of CDMA Authentication Status Register bits, refer to t
HP E8285A User’s Guidé&tatus Reporting.

10 ! RE- SAVE "c:\e8285a\ aut henti c\aut h_st at us4"

20 ON TI MEQUT 7,10 GOTO 240

30 CLEAR 714

40 CLEAR SCREEN

50 QUTPUT 714; "Dl SP CAUT"

60 QUTPUT 714;"*CLS" !C ear out event bit registers

70 OUTPUT 714;"CDMA:CELL:CONF:AUTH:MODE 'ON™ !Turn authentication on
80 OUTPUT 714;"CDMA:AUTH:SSD" !Initiate SSD Update

90 LOOP

100 WAIT 5

110 OUTPUT 714;"STAT:CAUT:EVEN?"'Read CDMA Authent Event Register
120 ENTER 714;Auth

130 ! *

140 IF BIT(Auth,1) THEN IBit 1 is latched high when an SSD Update begins
150 PRINT "SSD Update in Progress..."

160 ENDIF

170 !

180 IF BIT(Auth,11) THEN IBit 11 is latched high when SSD Update passes
190 PRINT "SSD Update with authentication passed"

200 ENDIF

210 ! *

220 EXIT IF Auth>=256 !Stop program when SSD Update passes
230 END LOOP

240 STOP

250 END
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Chapter 6, Authentication Tests
Performing a Unique Challenge-Response

Performing a Unique Challenge-Response

Unique Challenge-Response tests the MSUT'’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 MSUT should respond
with a computed value for AUTHU, which the Test Set will compare with an
expected value to determine Pass/Fail status.

M easurement Overview

For detailed step-by-step explanation see the page associated with the step.

"Prerequisite." on page 217.

" Select Unique Challenge." on page 218.

" Check the Authentication Data Table for results." on page 219.
"Perform an MSUT -originated call." on page 221.

" Select Unique Challenge." on page 222.

gk

Itis recommended that you perform a Unique Challenge-Response after
"Initializing SSD to Zero" on page 201 and after" Updating SSD" on page 209.
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1. Prerequisite.

Chapter 6, Authentication Tests
Performing a Unique Challenge-Response

SSD synchronization between the Test Set and MSUT must be done by either
performing a" I nitializing SSD to Zero" on page 201 or " Updating SSD" on page
200.

Performing either of these procedures synchronizes the SSD value stored in the
Test Set with the SSD value stored in the MSUT.
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Chapter 6, Authentication Tests
Performing a Unique Challenge-Response

2. Select Unique Challenge.

Manual Operation:
1. End acall if Call Statusis Connected
2. Select the Uniq Chall field.

The Unig Chall annunciator should light
momentarily.

»

Call §1a%qp

B TranimlELind
) Bealanarie
1 Funs B

T Burwss Frods
T Coenecied

= BER deduie

EONA AITHEATICATEH

Farapster  Esppcted Eaceived  E1ili

B brizdi Chall
B Sl dsld
A_KEY Chich Biwlus A3 LD Te ELrdin
iTislE
& IR}
Awihen Tradiic
Buwie Hede
1ART Kid Al Dilisiis
< Fdina 3 W Hitood
Esvcute | Echo Deluy
Urin Ehall At hin Dat o
Genfiy

This step performs a Unique Challenge on the Paging/Access channels.

HP-IB Syntax
" CDVA: AUTH: UCH'

linitiates the Unique Chall enge procedure
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Chapter 6, Authentication Tests
Performing a Unique Challenge-Response

3. Check the Authentication Data Table for results.

Manual Operation: — = CO1R NN CATIIN r
- - -.:”r-cllll:! Unitdad Lhallendsd en Pisindl FPrigée >
1. End acall if Call Statusis Connected ) Reabiluried i i =
I Padn Sem Fardaglir  EpniLid  Focdivid  Elilig =2
L Accuss Froba ElTHY 21k =14k Fagdid o) o
2. Select the Uniq Chall field. B o tiny 2 9
S s fhi 52
Read the Unique Challenge on Paging (or Traffic): _ o %
e g . A, EE " Check Bivita K LD Te Siréen (o))
message. It will indicate whether the Unique L L EORn BOEOEO T 0RO a5 | TR I ]
Challenge passed or failed. ST T L 2
Check the Authentication Data Table for AUTHU F doic et | N
Pass/Fail results. T —— T i T4
Unag Chall Astaes feie ) IR ]

If the Unique Challenge on Paging (or Traffic): Failed message appears, it meansthat AUTHU did not
match the expected value.

HP-IB Syntax
" CDMA: AUTH: DATA?" queries the results displayed in the Authentication Data Tabl e.

NOTE: Querying the Authentication Data Table returns a series of 18 numeric values separated by
commas. Each numeric value represents data displayed in the Authentication Data Table.
Refer to the HP E8285A Reference Guide, Description of Fields, Authentication Data
Table for description of each value and a programming example.

HP-1B Help The CDMA Authentication Status Register provides status bits that can simplify
remote operation.

For afull description of CDMA Authentication Status Register bits, refer to the
HP E8285A User’s Guidé&tatus Reporting.
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Chapter 6, Authentication Tests
Performing a Unique Challenge-Response

HP-IB BASIC Below is a program example that queries the CDMA Authentication Event

Programming Example Register to determine if a Unique Challenge isin progress, and if aUnique
Challenge passed. This program assumes that the MSUT has registered or ison a
call, and that the Test Set’s SSD and the MSUT’s SSD match.

For a full description of CDMA Authentication Status Register bits, refer to the
HP E8285A User’s Guidétatus Reporting.

10 ! RE- SAVE "c:\e8285a\ aut henti c\ aut h_st at us5"

20 ON TI MEQUT 7,10 GOTO 240

30 CLEAR 714

40 CLEAR SCREEN

50 QUTPUT 714;"DI SP Caut"

60 QUTPUT 714;"*cls" !Cear out event bit registers

70 QUTPUT 714;"cdnm: cel | : conf:authenticate: node 'on'" ! Turn authentication on

80 QUTPUT 714;"cdma: auth:uch" !lnitiate Uni que Chall enge- Response

90 LOOP

100 VWAIT .5

110 OQUTPUT 714; "stat:caut:even?'! Read CDVA Aut hentication Event Register

120 ENTER 714; Aut h

130 !*************************************************************************
140 IFBIT(Auth,2) THEN!Bit 1 is | atched hi gh when a Uni que Chal | enge- Response begi ns
150 PRI NT "Uni que Chal | enge- Response in Progress..."

160 END | F

170 !

180 IF BIT(Auth,10) THEN !Bit 10 is |atched hi gh when a Uni que Chal | enge passes
190 PRI NT "Uni que Chal | enge- Response passed"

200 END | F

210 !*************************************************************************

220 EXIT | F Aut h>=256 ! Stop program when Uni que Chal |l enge passes
230 END LOOP
240 STOP

250 END
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Chapter 6, Authentication Tests
Performing a Unique Challenge-Response

4. Perform an MSUT-originated call.

Manual Operation:

1. Enter any phone number on the MSUT’s
keypad and press the SEND (or green) key.
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After Send (or green) is pressed on the MSUT, the Access Prabe 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 MSUT'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

5. Select Unique Challenge.

Manual Operation:

1. Select the Uniq Chall field.
Read the Unique Challenge on Traffic: message. It
will indicate whether the unique challenge passed or
failed.

Check the Authentication Data Table (refer to step
3) for AUTHU Pass/Fail results.

Lall Statu NT
W Tropseii
2 Bevasterin

O PFgae Beri

CDAE EUTHEHTILATIEH

Intdae CHLLlenme o Trafdice

Fussid

B ficgeens Frebe
B Conespind
L S50 Unduin
L Wris Chall
W 35D AE0
A EE" Ehack Qiales K3 L[ Te Ecrein
LTASLE
= # CIHE
Futhign Traffic
ditn Rade
ILrEr By P dutubnse
win Tres
Sl begsis * L¥VF4 & Heglon
gchg Delax
Unaw Chal Asibgs [ete) ECEEEEIIN
Cenlid

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

match the expected value.
HP-IB Syntax
" CDMA: AUTH: DATA?" queries the results displayed in the Authentication Data Tabl e.
HP-1B Help Refer to "HP-1B Help" on page 219.
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Short Message Service Tests

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

" Sending Short M essages on the Paging/Access Channels' on page 225.

" Sending Short Messages on the Traffic Channels' on page 233.
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Chapter 7, Short Message Service Tests

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 MSUT.

The short message feature for the MSUT must be activated to perform these tests.
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Chapter 7, Short Message Service Tests
Sending Short Messages on the Paging/Access Channels

Sending Short M essages on the Paging/Access Channels

This procedure sends a short message to the MSUT on the Paging channel. The
Test Set verifies that the MSUT acknowledged receiving the SM'S message.

Measurement Overview

For detailed step-by-step explanation see the page associated with the step.

" Register the MSUT." on page 226.
" Optional: Clear (erase) old messagesin the MSUT." on page 227.
"Enter a short message in the Test Set’s data field." on page 229
"Set the Page Rate." on page 230
"Send the message." on page 231
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Chapter 7, Short Message Service Tests
Sending Short Messages on the Paging/Access Channels

1. Register the M SUT.
If the MSUT is aready registered, this step is not necessary.

See " Steps for Setting Up a Call" on page 46 if you are not familiar with how this
procedure is performed with the Test Set.

.Registering the MSUT will ensure that it is monitoring the Test Set’'s Paging
channel.
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Chapter 7, Short Message Service Tests
Sending Short Messages on the Paging/Access Channels

2. Optional: Clear (erase) old messagesin the MSUT.

1. Access the message list and follow prompts on

the MSUT to erase current messages. * ,..-"
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Chapter 7, Short Message Service Tests

Sending Short Messages on the Paging/Access Channels

3. Select the data format for the SM S message.

Manual Operation:

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

CDMR EHDRT BEZEACE SERVICE

11 11

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

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

Tl
B Transaitties
O F:-“ 'i-:-'-l User Guin IABCITIE
Or ¥ Probe
:ll.:-r'--e 271
=2 5 In Prowregs
O mi Ack Rewd
HE Bet Ciune Cades
Sead Mis Blar [l Pl raf1ic To Brewed
Ecpcute | - -t'i Ha g
Lf i E-'-'ﬂ:h 11 # [[%H
- |-| Ir:
Fir I|:I|r-'u-
q L pr Datka 1-'\-I la & Enalaw
dr
e el e
L |l||
26 chard [ofd L4
P Fory | (T

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

The choice you makein the Data Mode field deter mines what type of characters you will enter in the User Data
field, ASCII or hexadecimal. If you select ASCII , the Test Set trandates User Data according to the ASCII code
chart. If you select Hex, no trandation is applied.

HP-IB Syntax

"CDMA:SMS:MDM 'Hex™

"CDMA:SMS:ENC 'Octet™

selects Hex in the Data Mode field.

selects Octet in the Encoding field.
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Chapter 7, Short Message Service Tests
Sending Short Messages on the Paging/Access Channels

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

Manual Operation:

1. Position the cursor in front of the data field
shown.

2. Press the knob and enter a message. Select
Done when done.

HP-IB Syntax
"CDMA:SMS:TERM:DATA:ASC ’http://www.hp.com/go/tmdir™

Enters amessage in the User Data (ASCI|) field.
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Chapter 7, Short Message Service Tests

Sending Short Messages on the Paging/Access Channels

5. Set the Page Rate.

Manual Operation:

1. Set the Page Rate field to Full.

CDMR EHDRT BEZEACE SERVICE

CLll Eranid
B Transaitcies
O Pase Hent lser Duin IASCITIZ
O Rcoess Probe
O Carnectei
2 5 In Provress
3 Mi Ack Rewd
WS Bok Cauie Caded
Sad Huw LAETS Dtk P Traftic To Brreed
Ok Mads
ArLority ERCi=d1mY & CDAR
fate Tvew
Frivacy Fuelicakte
w Pirr Pate .'_. inglas
_ F
EEFEEI T auabass
Laa¥lr
[ofd L&

AN
e Rate

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

HP-IB Syntax

"CDMA:CELL:CONF:PAGE:RATE 'Full"
enters "Full" in the Page Rate field.
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6. Send the message.

Chapter 7, Short Message Service Tests
Sending Short Messages on the Paging/Access Channels

Manual Operation:

1. Select the Send M sg Execute.

out.

message from the MSUT.

The SMSin Progress annunciator will light
when the message is sent, and remain lit until
an acknowledgment is received or SMStimes

The MS Ack Revd will light when the Test Set
has received an SM S Acknowledgment

WA EHORT BEIEALE SERVICE

Cill Eritid

B Transaitvies
O Fasr Henit

O Bccess Frobe
O Carnecied

O &% In Proveess

O mi Ack Reud

User Quin IAECIIIE

HE Bek Cauie Cadas

Sead Mg

Friority

-
=
u

=

riw Rddr

DMR EH
Cill Eritid
B Transaitvies
O Fasr Henit
O Bccess Frobe
O Carnecied
A5 In Frovress

O mi Ack Reud

L LRSS
Db Made

[T T

EnCie]1A%

jate Tves
Bue|icate
Bipr Lake Eehp D lan

lankk|| 85 EJ'..I..:--

LadwlE
26 chari
Fne Eacs

LT BESSALE SERVICE

User Quin IAECIIIE

HE Bek Cauie Cadas

To BLFEdA

& [09H

o Bnigjam

Sead Mg

Friority

-
=
u

=

riw Rddr

L LRSS
Db Made

[T T

EnCie]1A%

jate Tves
Bue|icate
Bipr Lake Eehp D lan
laagk|| 85 Dalabdis
LadwlE

26 chars
Fne Fatd

To BLFEdA

& [09H

o Bnigjam
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Chapter 7, Short Message Service Tests
Sending Short Messages on the Paging/Access Channels

HP-IB Syntax

" CDMA: SMS: TERM SEND
selects the Send Msg Execute field, which sends the message contained in
the User Datafield to the MSUT.

" STAT: CSMS: COND?"
gueriesthe CDMA SMS Status Condition Register. Bit O, (BCD 1) will be
true while the SM'S In Progress annunciator islit.

" STAT: CSMVS: EVEN?"
gueriesthe CDMA SMS Status Event Register. Bit 1, (BCD 2) will be true
after the MS Ack Revd light islit.
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Chapter 7, Short Message Service Tests
Sending Short Messages on the Traffic Channels

Sending Short M essages on the Traffic Channels

This procedure sends a short message to the MSUT 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 MSUT ison acall (Service Option 1 or
32768).

Measurement Overview

For detailed step-by-step explanation see the page associated with the step.

" Register the MSUT." on page 234.

" Optional: Clear (erase) old messagesin the MSUT." on page 235.

"Enter a short message in the Test Set’s data field." on page 236
"Send the message." on page 237

"Enter another short message in the Test Set’s data field." on page 238
"Make a call." on page 239

"Send the message." on page 240
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Chapter 7, Short Message Service Tests
Sending Short Messages on the Traffic Channels

1. Register the M SUT.
If the MSUT is aready registered, this step is not necessary.

See " Stepsfor Setting Up a Call" on page 46 if you are not familiar with how this
procedure is performed with the Test Set.

Registering the MSUT will ensure that it is monitoring the Test Set's Paging
channel.
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Chapter 7, Short Message Service Tests
Sending Short Messages on the Traffic Channels

2. Optional: Clear (erase) old messagesin the MSUT.

1. Access the message list and follow prompts on
the MSUT to erase current messages.
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Chapter 7, Short Message Service Tests
Sending Short Messages on the Traffic Channels

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

shown.

Done when done.

Manual Operation:
1. Select SMS from the To Screen, CDMA list.

2. Position the cursor in front of the datafield

CDMR ESHIRT BEIEALE SERVICE

% Hck Rewd

HE Bek Cauie Cadas

fill i

B Transaitvies

O Fawr Henit User Ouin IAECIIN
O Carneciwd

O 8% In Prosvrese

On

3. Press the knob and enter a message. Select

Judd Mg (NU TS
friority
Frivacy

LT T Lg LR [
TLii Fock
EnCoding
fate Tvew
Fue] ke
Eper Lsaké ghe Lislas
L]
(SLTET R | Al Akl iw
Lus#ih BN
25 chars
e Rate

To BLFEEA

& [DA

o Bnalas

[T ENE]

HP-IB Syntax

"CDMA:SMS:TERM:DATA:ASC 'HP TEST & MEASUREMENT http://www.hp.com/go/tmdir™

Enters a message in the User Data (ASCII) field.
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Chapter 7, Short Message Service Tests
Sending Short Messages on the Traffic Channels

4. Send the message.

Manual Operation:
1. Select Svc Opt 6 or 14.
2. Pressthe CALL key.

The MS Ack Revd will light when the MSUT has
sent an acknowledgment that it received the

message.

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

Selecting Service Option 14 will select Rate Set 2 (14400 bps full rate).

HP-IB Syntax
"CDMA:CALL:TRAF:DATA:MODE 'Svc Opt 6™

selects Service Option 6 in the Traffic Data Mode field.
"CDMA:SMS:TERM:SEND"

selects the Send Msg Execute field, which sends the message contained in

the User Datafield to the MSUT.
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"STAT:CSMS:COND?"

gueries the CDMA SMS Status Condition Register. Bit O, (BCD 1) will be
true while the SM'S In Progress annunciator islit.

"STAT:CSMS:EVEN?"
gueriesthe CDMA SMS Status Event Register. Bit 1, (BCD 2) will be true
after the MS Ack Revd light islit.
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Chapter 7, Short Message Service Tests
Sending Short Messages on the Traffic Channels

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

Manual Operation:

shown.

Select Done when done.

1. Position the cursor in front of the data field

2. Press the knob and enter the second message.

CDMR ESHIRT BEIEALE SERVICE

HE Bek Cauie Cadas

Judd Mg

(NU TS LT T Lg LR [
TLii Fock
Friority EnCoding
fate Tvew
Frivacy Fue] ke

Pipr Date

(FIT— FATAIE
Lo | M RIS
_ (SLTET R | Al Akl iw

Lag#tl N
24 chars

Fane Eat#

To BLFEEA

& (DA

o Bnalas

[T ENE]

HP-IB Syntax

"CDMA:SMS:TERM:DATA:ASC '"HP TEST & MEASUREMENT WEB SITE http://www.hp.com/go/tmdir"
Enters a message in the User Data (ASCII) field.
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Chapter 7, Short Message Service Tests
Sending Short Messages on the Traffic Channels

6. Makeacall.

Manual Operation:
1. Select Svc Opt 1 or 32768.

2. Pressthe CALL key.

3. When the MSUT rings, press the SEND (or r— S e
green) key on the MSUT's keypad to connect Eoecure ML ] el N\
the call. _' -;_ Y Tats lees

COSTI | Lo Dorc .
The Connected annunciator must be lit before Loie nicr | NS HETHSTIN (BRI
) LTS el R e

proceeding to the next step. Lot |

HP-IB Syntax
"CDMA:CALL:TRAF:DATA:MODE 'Svc Opt 1™

selects Service Option 1 in the Traffic Data Mode field.
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"CDMA:CALL:MAKE"

Attempts a call by paging the MSUT. This is the same function performed
by pressing the CALL key on the Test Set’s front panel.
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Chapter 7, Short Message Service Tests
Sending Short Messages on the Traffic Channels

7. Send the message.

Manual Oper ation: S — TR A T

¥
1. Select the Send Msg Execute field. aw Sent User Outa IAECLL)
L e ot |
1% In Provcess
% Ack Reud
HE Bet Cauie Cades

when the message is sent, and remain lit until

O0Oo000m:

an acknowledgment is received or SMStimes

The SMSin Progress annunciator will light ' I

Sead Fi Elurt Dane Fods Teadfic To BCreed
out. AT T TR D focs
frLority EnCi=ding & L[09A
OETEN | EENEREEEN cic o
Frivacs Fuelicaks
? Lier [abe che Delas | O Bnalas
ey TN (RSN | (ENES
_ lames|| A UL 12T
Luadt
B ochars Comd La
fong Fore | EEEEEE
CDMA SHORT BESEALE ZERWICE
Lall S1atic
B Transaitoles
O Pawe Sent User Ouin IASCEDI:
g Rorkss Frobe 1
The MS Ack Revd will light when the MSUT O B T Prosrass
CJ M Ack Peud
has sent an SM S Acknowledgment message. AR
Sead Fi Elurt Dane Fods Teadfic To BCreed
AT T TR D focs
Frparity Enco=ding & L[DYA
T fate Tees
Frivacs Fuelicaks
? Lier [abe che Delas | O Bnalas
ey TN (ECSEIN
_ lames|| A UL 12T
Lenwl N
B ochars Comd La
fong Fore | EEEEEE

HP-IB Syntax
" CDMA: SMS: TERM SEND!

selects the Send Msg Execute field, which sends the message contained in

the User Datafield to the MSUT.
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Establishing HP-1B Communication
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Chapter 8, Establishing HP-1B Communication
Setting Up HP-IB Control

Setting Up HP-1B Control

The Test Set should have power turned on.

Procedure Overview

For detailed step-by-step explanation see the page associated with the step.

1. "Connect the HP-IB Cableif you are using an external controller." on page 243.

2. "Check the Test Set’'s HP-IB address if you are using an external controller.” on
page 244

3. "Change the Test Set’'s HP-IB Address if necessary." on page 245
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Chapter 8, Establishing HP-IB Communication
Setting Up HP-IB Control

1. Connect the HP-1B Cable if you are using an external controller.

© A £
‘h’/\\‘?:BﬁLAT\ON :EN\/PEUNTSEC

COMPOSITE /AUD MONITOR CDMA CLOCK SATRIG
VIDEO oUTPUT MUX OUTPUT ouTPUT

e e

CELLSITE/TRIGGERS PARALLEL PORT
©‘ ..... ’© ©‘ KR ’© ©‘ ..... ’©
PROTOCOL SERIAL TRAFFIC CHANNEL SERIAL PORT 9

LOGGING (DCS1)

o )e o i )e

PAGING C )\ NNEL SERIAL PORT 10
LOGGINC S2)
> HP-IB
® EXT REF G 16X CHIP
INPUT ouTPUT

@)
o
3
3
c
=
=
2
=
=

dl-dH Bulysijgqeisg
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Chapter 8, Establishing HP-1B Communication
Setting Up HP-IB Control

2. Check the Test Set’s HP-IB address if you are using an external controller.

Manual Operation:

1. Press and release the SHIFT key, and then the

Local key to display the Test Set'’s current —J [ ] I:I_IZI I:IJ =
HP-IB address setting. The address will display = ——
at the top of the CRT. N ]
e EEEA=

If the address needs to be changed, proceed with the ] -
next step. OO0 |O0ddd
O || & DilooOo™
[] OooOd
= 1O O
| » m O O|O0OoOo0
= | — o ICR
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Chapter 8, Establishing HP-IB Communication
Setting Up HP-IB Control

3. Change the Test Set’'s HP-IB Address if necessary.

Manual Oper ation:
1. Press and release the SHIFT key, and then the
Previous key to display the /O CONFIGURE
screen.

2. Position cursors at HP-1B Adrsfield.

3. Use the DATA keysto enter the address.

10 CONFIGURE

HF-1B Rdrs

15

SovesRecall

Internol

JASICIMPort 9

Serial Port

Seriol Boud
9600

Parity

Haone

Data Lenath

étop Length
Flow [

PCHCIA

Farmat Card

Cord Status
Ho Cord

To Screen

# COMA
CALL CHTL
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Chapter 8, Establishing HP-1B Communication
Setting Up HP-IB Control
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Using the Analog Call Processing Subsystem
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Chapter 9, Using the Analog Call Processing Subsystem
Description of the Analog Call Processing Subsystem

Description of the Analog Call Processing Subsystem

The Analog Call Processing Subsystem, which comprises six call processing
screens, simulates an analog cellular base station. The Analog Call Processing
Subsystem provides, through host firmware control, the specific signals and
protocol messages necessary to automatically establish and maintain acellular
link between the Test Set (simulated base station) and a cellular phone (mobile
station).

Oncethelink is established the operator can exercise the call processing
functionality of the mobile station, such as

« decoding orders from the base station, such as orders to retune the transceiver to a new
channel, to alert the mobile station user to an incoming call, to adjust the transceiver
output power level, or to release the mobile station upon completion of a call.

< encoding signaling information for transmission to the base station, such as dialed
digits for call origination, disconnect signal at the completion of a call, or mobile
identification number.

In addition to exercising the mobile station’s call processing functions, the Test
Set automatically

* measures some of the basic RF characteristics of the mobile station’s transmitted
carrier, such as; transmitter power, frequency accuracy and modulation deviation

« decodes and displays various reverse control channel and reverse voice channel
signaling messages

For forward control channel and forward voice channel signaling messages, the
operator has the option of sending messages whose contents are built using the
rules and regulations specified in the applicable industry standard, or the operator
can define the message contents as desired. Having the capability to set the bit
patterns of the signaling messages sent to the mobile station gives the operator the
capahility to test the robustness of the mobile station by introducing known errors
into the signaling message.
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Chapter 9, Using the Analog Call Processing Subsystem
Description of the Analog Call Processing Subsystem

Operational Overview

The Test Set is able to ssimulate a cellular base station by using its hardware and
firmware resources to initiate and maintain alink with only one mobile station.

Unlike area base station, which has many transceivers and can support many

mobile stations simultaneously, the Test Set has only one transceiver (it's signal
generator and RF/AF analyzer) and can support only one mobile station at a time.
This means that the Test Set'’s transceiver can be configured as either a control
channel or a voice channel, but not both simultaneously.

To establish a link with a mobile station the Test Set'’s transceiver is configured as
a control channel. Once a link has been established and the user wishes to test the
mobile station on a voice channel, the Test Set sends the appropriate information
to the mobile station on the control channel and then automatically re-configures
it's transceiver to the voice channel assigned to the mobile station. Once the voice
channel link is terminated the Test Set automatically re-configures it's transceiver
back to being a control channel.

Analog to analog handoffs are accomplished in a similar manner. When a handoff
is initiated while on a voice channel, the Test Set sends the necessary information
to the mobile station on the current voice channel. At the proper time the Test Set
then automatically re-configures it's transceiver to the new voice channel.

Figure 1, " Call Processing State Diagram," on page 250 illustrates the primary call
processing functions available in the Analog Call Processing Subsystem. Each
box represents a call processing state and includes the measurement information
available while in that state. The events which trigger transitions between the
various states are shown on the diagram. Events which are initiated from the Test
Set are shown in solid lines and events which are initiated from the mobile station
are shown in dashed lines. The annunciators on the call processing screens will be
lit while in that call processing state.
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Chapter 9, Using the Analog Call Processing Subsystem
Description of the Analog Call Processing Subsystem

State: Idle State: Register
Annunciator: None Annunciator: e Register
Meas: None Meas:RECCW A
RECCW B
RECCW C
Phone Number
ESN (hexadecimal)
Active SCM
) Register
r— - - - — — — — — - | State: Active =
| - Annunciator: e Active |- — — — — — — _— -
| Meas: None SEND key pressed |
| while Roaming |
: Page or in Service mode |
|
| |
| State: Page |
| Annunciator: e Page v
| Meas RECCW A
| BESSW E State: Originate
| Annunciator: None
| Meas:RECCW A
| RECCW B
| RECQW B
. -
| State: Access EECCW E X
Annunciator: I one Number
| o ® Access Eékl/l (hexadecimal)
eas. None -
| Called number
|
| Release ‘
: State: Connected Order
| Annunciator: e Connect
L Meas.RV COrdCon = event initiated from Test Set
- TX Freq Error Handoff - — — - = event initiated from Mobile
TX Power .
END key pressed FM Deviation Station
while on an active
voice channel
Figurel Call Processing State Diagram
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Chapter 9, Using the Analog Call Processing Subsystem
Description of the Analog Call Processing Subsystem

Accessing the Analog Call Processing Subsystem Screens

The Analog Call Processing Subsystem screens are accessed by pressing the
ANALOG SCREENS Call control key.

Analog Call Processing Subsystem Screens

The Analog Call Processing Subsystem consists of six screens.

CALL CONTROL is the primary Analog Call Processing Subsystem screen. This
screen contains the fields used to configure the simulated base station parameters such
as SAT Tone frequency, control channel number, system identification number, etc.
Call processing functions such as registration, page, handoff, etc. can be activated from
this screen. The transmit power of the mobile station can be set from this screen. Data
messages received from the mobile station are displayed on this screen.

CALL DATA screen displays the decoded signaling messages received from the
mobile station on the reverse control channel and the reverse voice channel. Call
processing functions such as registration, page, handoff, etc. can also be activated from
this screen. The transmit power of the mobile station can be set from this screen.

CALL BIT screen allows the advanced user to modify the contents of the forward
control channel and forward voice channel messages used in a call processing
messaging protocol (that is - the sequence of messages sent from the simulated base
station to the mobile station to perform a desired action).

CALL CONFIGURE screen contains the fields used to configure various parameters
related to the Analog Call Processing Subsystem.

ANALOG MEAS screen is used to make analog RF and audio measurements on the
mobile station while a link is active.
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Chapter 9, Using the Analog Call Processing Subsystem
Using Manual (Front-Panel) Control

Using Manual (Front-Panel) Control

In order to use the Analog Call Processing Subsystem a mobile station must be
connected to the Test Set and be powered on.

Connecting A Mobile Station

Figure2, " Connecting aMobile Station tothe Test Set," on page 253 shows atypical
example of connecting a mobile station to the Test Set. Many of today’s small,
handheld mobile stations require special fixtures, available from the mobile
station manufacturer, to access the antenna, audio in and audio out on the mobile
station.

If any audio testing is to be done on the mobile station, the audio input
(microphone input) to the mobile station and the audio output (speaker output)
from the mobile station must be connected to the Test Set. If no audio testing is to
be done only the antenna needs to be connected to the Test Set.
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Chapter 9, Using the Analog Call Processing Subsystem
Using Manual (Front-Panel) Control

Nooolloooo |

= —| O

DEoE|| EEE| O

% oDoo|lmEmE| O
Ollooo||loooo

|8 OlflooOod

] OOOd

= OO OO

m O O/|lOoood

O @ | — © PO

Speaker Out

Microphone In

Antenna

\ Manufacturer’s

Special Fixture

Figure?2 Connecting a M obile Station tothe Test Set

NOTE: Do not connect the antenna of the mobile station to the ANT IN port on the front panel of
the Test Set; thiswill cause the overpower protection circuitry to trip when the mobile
station is transmitting.
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Chapter 9, Using the Analog Call Processing Subsystem
Using Manual (Front-Panel) Control

Mobile Station Audio Out I mpedance

600 Ohm Impedance

If the mobile station’s speaker is disconnected when using the manufacturer’s
special fixture, the user must ensure that the proper load impedance is present at
the audio output of the mobile station. The special fixtures supplied by the
manufacturer of the mobile station may or may not terminate the audio output in
its proper load impedance. Refer to the manufacturer’'s documentation for
information on the termination supplied by the special fixture.

If a load impedance must be supplied then it can be placed across the AUDIO IN
connector.

Some industry standards require the audio out of the mobile station to be
terminated in 600 ohms for testing purposes. The AUDIO IN connector of the Test
Set can be terminated in 600 ohms internally.

Generalized Test Procedure

This section presents a generalized which can be followed to successfully use the
Analog Call Processing Subsystem. This procedure does not exercise all the
functionality of the Analog Call Processing Subsystem. The procedure exercises
the mobile station as follows:

* registers the mobile station

* pages the mobile station

» brings the mobile station up on a voice channel

* hands the mobile station off to a new voice channel

* makes a 12 dB SINAD measurement on the mobile station while on a voice channel (if
the mobile station’s audio in/out connections are available)

* releases the mobile station

1. Pressthe PRESET key to preset the Test Set.

2. Press the ANALOG SCREENS Call control key to display the CALL CONTROL
screen.

3. SelectCALL CNFGfrom theTo Screen menu.

4. Disconnect any cables from the RF IN/OUT port on the front panel of the Test Set.
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10.
11.

12.
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Select the TX Pwr Zer o field.

When any Analog Call Processing Subsystem screen is displayed (except the ANA-

LOG MEAS screen) and the Analog Call Processing Subsystem is in the connected

state (Connect annunciator islit), the host firmware constantly monitors the mobile
station’s transmitted carrier power. If the power falls below 0.0005 Watts the error
messageRF Power Loss indicates | oss of Voice Channel will be
displayed and the simulated base station will terminate the call and return to the active
state Act i ve annunciator is lit). Zeroing the power meter cancels any inherent dc
offsets that may be present within the power meter under zero power conditions. This
ensures that the host firmware makes the correct decisions regarding the presence of
the mobile stations’s RF carrier.

Press the UTILITIES Config key to display the CONFIGURE screen.
Position the cursor on tidot ch Coupl field and selecAFGen1.

This couples the variable frequency notch filter to the output frequerfdyGen 1

(audio frequency generator #1). The notch filter is used when making the SINAD mea-
surementAFCGenl is used to generate the audio tone for the SINAD measurement.
Coupling the notch filter to the audio source ensures the most accurate measurement.

Connect the mobile station to the Test Set as shoWigtine 2 on page 253.

Turn the mobile station on.

Press the UTILITIES Previous key. The CALL CONTROL screen will be displayed.
Verify that the simulated base station configuration information is correct for the mo-
bile station to be tested. Check the following fields:

a. System Type

Cntl Channel

SID

Chan: (right-hand subfield)

Pwr Lvl : (right-hand subfield)

f. SAT: (right-hand subfield)

Position the cursor next to tAet i ve field and select it. ThAct i ve annunciator

will light when the control channel is turned on.

Poo o

IftheCnt rl Channel field or theSyst em Type field were modified in step 11.a. or
b. the control channel will already be active since modifying these fields automatically
activates the control channel.

13.

Position the cursor next to tikegi st er field and select it. ThBegi st er
annunciator will light while the registration is in process. If the mobile station responds
properly on the reverse control channel the medRBGE Ret ur n will flash momen-
tarily in the upper right-hand corner of the CALL CONTROL screen and the mobile
station phone number, ESN and decoded SCM will be displayed in the upper righ
portion of the CALL CONTROL screen. The information in ¥ | d field will be
updated. Théct i ve annunciator will light when the registration has successfull
completed.

@]
>
Q
©
=
@
=
©
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14. Position the cursor next tothe Page field and select it. The Page annunciator will light

15.

16.

17.
18.

19.

20.

21.

whilethe simulated base station pages the mobile on the forward control channel. If the

mobile station responds properly on the reverse control channel the message RECC

Ret ur n will flash momentarily in the upper right-hand corner of the CALL CON-

TROL screen. The Access annunciator will then light whilethe simulated base station

sends the mobile station an alert order on the assigned voice channel. The mobile sta-

tion should ring. Press the SEND key on the mobile station. The

Connect annunciator will light if the mobile station properly signals the simulated

base station when the SEND key is pressed. The mobile station is now connected to the
simulated base station on the assigned voice channel. The left-hand subfieldsin the

Voi ce Channel Assignnent sectionwill be updated with the voice channel as-
signment information (that is - the " will be replaced with appropriate information).
Position the cursor on tti# spl ay field and select thiekas display. The upper right-
hand portion of the CALL CONTROL screen will display modulation quality measure-
ments of the mobile station’s RF carrier. The Test Set’s data functions, such as the av-
erage AVG) function, can be used with any of the measurements. Measurement units
can also be changed as desired.

Position the cursor on th@ der field and select it. Choi ces: menu is displayed
showing the various power levels which the mobile station can be set to. Position the
cursor next to the desired power level and select it. The simulated base station will then
signal the mobile station with an order to set it's power level. If the mobile responds
properly the measured value in fi Power field will change.

Position the cursor on tha spl ay field and select thBat a display.

Position the cursor on th@ der field and select it. Choi ces: menu is displayed
showing the various power levels which the mobile station can be set to. Position the
cursor next to the desired power level and select itAEle@ss annunciator will light

while the simulated base station signals the mobile station with an order to set it's pow-
er level. If the mobile responds properly the mes§#4C Ret ur n will flash mo-
mentarily in the upper right-hand corner of the CALL CONTROL screen and the
decoded order confirmation message received from the mobile station will be displayed
in the upper right-hand portion of the CALL CONTROL screen. The left-famd

Lvl : subfield in th&/oi ce Channel Assi gnnent section will be updated with

the new power level information.

Position the cursor on théhan: field in theVoi ce Channel Assi gnnent sec-

tion and select it. Enter a new, valid voice channel number.

Position the cursor on thigw Lvl : field in theVoi ce Channel Assi gnnent

section and select it. Enter a new, valid mobile station power level.

Position the cursor on tI8AT: field in theVoi ce Channel Assi gnment section

and select it. Enter a new, valid SAT frequency.
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22. Position the cursor on the Handof f field and select it. The Access annunciator will
light while the simulated base station signals the mobile station with the handoff infor-
mation. If the mobile responds properly it will stop transmitting on the current voice
channel, switch to the new voice channel assignment and transpond the new SAT fre-
guency assignment. When the simulated base station detects that this has happened, the
Connect annunciator islit indicating that the handoff was successful. The left-hand
subfieldsinthe Voi ce Channel Assi gnnent section will be updated with the
new voice channel assignment information.

23. Position the cursor onthe ANLG MEAS field under the To Scr een menu and select
it. The ANALOG MEAS screen will be displayed.

The mobile station’s speaker output must be connected to the Test Set's AUDIO IN
connector and the mobile station’s microphone input must be connected to the Test Set's
AUDIO OUT connector in order to use the ANALOG MEAS screen. If the mobile station
does not have audio connections go to 24.

24. There are many measurements which can be made on the mobile station from the
ANALOG MEAS screen. The following example illustrates how to make a SINAD
measurement.

Position the cursor on tiGenl To lower subfield and set it to 8 kHz.

Position the cursor on ti= Anl | n field and selecAudi o | n.

Position the cursoronthé | t er 1 field and selecC MESSAGE.

Position the cursoronthé | t er 2 field and select99kHz LP.

Position the cursor on thaet ect or field and selecPK+.

Position the cursor on ti Fr eq measurement field and sel&ttNAD.

Position the cursor on tharpl i t ude field and begin to lower the transmitted

base station voice channel power until 12 dB SINAD is reached.

@ "pon T

The mobile station might mute or drop off the air before a 12 dB SINAD is reached. The
performance of the mobile station at low RF levels is dependent upon the characteristics of
the mobile station (that is - what type of system it is designed for). Unlike a real base
station, the simulated base station does not perform any protocol functions on the voice
channel.

25. Position the cursor on tH@ALL CNTL field under th€To Scr een menu and select
it. The CALL CONTROL screen will be displayed.

26. Position the cursor on thiRel ease field and select it. The simulated base station will
signal the mobile station with a release order. The mobile station will respond to the re-
lease order and cease transmission. The simulated base station will terminate transmis-
sion on the forward voice channel and @mnect annunciator will turn off. The
simulated base station will then reconfigure itself for transmission on the forward con-
trol channel, begin to transmit system parameter overhead messagesAuarid the
annunciator will light.
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Description of the Call Processing Subsystem’s Remote User Interface

The Call Processing Subsystem’s Remote User Interface consists of the following
items:

a set of programming commands which access all available fields on the six Call
Processing Subsystem screens

a status register group whose condition register reflects the current state of the Call
Processing Subsystem annunciator state indicators

a set of error messages, available through HP-I1B, which provide information about
error conditions encountered while in the Call Processing Subsystem

The programming commands provide the capability to generate control programs
which can establish acellular link between the Test Set (simulated Base Station)
and a cellular phone (mobile station). The status register group and the error
messages provide the control program with the information necessary to make
program flow decisions.

Once alink is established the control program can exercise the call processing
functionality of the mobile station, such as:

the decoding of orders from the Base Station, such as; orders to retune the transceiver
to a new frequency, to alert the mobile station user to an incoming call, to adjust the
transceiver output power level, or to release the mobile station upon completion of a
call.

the encoding of signaling information for transmission to the base station, such as;
dialed digits for call origination, disconnect signal at the completion of a call, or mobile
identification number.

the authentication signaling associated with AMPS (1S-54) call processing such as
shared secret data update, unique challenge, origination with authentication and page
with authentication.
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In addition to the mobile station’s call processing functions, the control program
can utilize the RF and audio instruments in the Test Set to characterize the overall
performance of the mobile station while on an active voice channel by making
such measurements as; receiver sensitivity, FM Hum & Noise, transmitter carrier
power, carrier frequency accuracy, SAT tone deviation, etc.

The Call Processing Subsystem decodes various reverse control channel and
reverse voice channel signaling messages. The remote user interface provides
commands which allow the control program access to the contents of the decoded
messages.

For forward control channel and forward voice channel signaling messages, the
Call Processing Subsystem provides the option of sending messages whose
contents are built using the rules and regulations specified in the applicable
industry standard, or the control program can define the message contents as
desired. Having the capability to set the bit patterns of the signaling messages sent
to the mobile station gives the control program the capability to test the robustness
of the mobile station by introducing known errors into the signaling messages.
Once an error has been introduced the control program can monitor the response
of the mobile station.
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Using Remote (HP-1B) Control

In order to use the Analog Call Processing Subsystem remotely, a mobile station
must be connected to the Test Set and be powered on.

Accessing the Call Processing Subsystem Screens

Table 4

The Call Processing Subsystem screens are accessed by selecting the CALL
CONTROL, CALL DATA, CALL BI T, CALL CONFI GURE, ANALOG MEAS, or
AUTHENTI CATI ON screensusing the :DISPlay command. The mnemonics used to
select a particular screen with the DISPlay command are shown in HP-IB
Command Syntax chapter of the HP E8285A Condensed Programming Reference
Guide.

The Call Processing Subsystem screens are accessed by selecting the CALL
CONTROL, CALL DATA, CALL BI T, CALL CONFI GURE, or ANALOG MEAS screens
using the :DISPlay command. The mnemonics used to select a particular screen
with the DISPlay command are shown in table 4.

The query form of the :DISPlay command (that is, :DISPlay?) can be used to
determine which screen is currently displayed.

Call Processing Screen Mnemonics

Screens Mnemonic
CALL CONTROL ACNT
CALL DATA CDAT
CALL BIT CBIT
CALL CONFIGURE CCNF
ANALOG MEAS CME
AUTHENTICATION AUTH
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Syntax

: DI SPl ay <screen menoni ¢c>
: DI SPI ay?

Example

QUTPUT 714; "Dl SP ACNT"
QUTPUT 714; " DI SP?"
ENTER 714; Screen$

The Analog Call Processing Subsystem programming commands and command
syntax are detailed in HP-IB Command Syntax chapter of the HP E8285A
Condensed Programming Reference Guide.

Examples of command usage are found in this section.

The *OPC, *OPC? and *WAI commands should not be used for determining if a Call
Processing Subsystem state command has completed successfully. Call Processing
Subsystem states do not complete, a state is either active or not active. Using the *OPC,
*OPC? or *WAI commands with a Call Processing Subsystem state command resultsin a
deadlock condition.

Refer to the descriptions of the deadlock conditions for *OPC, *OPC? and *WAI
commands are provided in HP-IB Common Commands chapter of the HP E8285A
Condensed Programming Reference Guide.

The *OPC, *OPC? or *WAI commands should not be used with any of the
following Call Processing Subsystem commands:. :ACTive, :REGister, :PAGE,
‘HANDOoff, :REL ease.

The Call Processing Subsystem Status Register Group should be used to control
program flow.
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Conditioning the Test Set for Call Processing

NOTE:

It is recommended that the control program perform the following stepswhen first
entering the Analog Call Processing Subsystem (that is - the first time the CALL
CONTROL screen is selected during a measurement session).

» Zero the RF Power meter.
There are two reasons for zeroing the RF power meter:

a. When any Analog Call Processing Subsystem screen is displayed (except the
ANALOG MEAS screen) and the Analog Call Processing Subsystem is in the
Connect state, the host firmware constantly monitors the mobile station’s
transmitted carrier power. If the power falls below 0.0005 Watts the error message
RF Power Loss indicates | oss of Voi ce Channel will be displayed
and the simulated base station will terminate the call and return Az these
state. Zeroing the power meter cancels any inherent dc offsets that may be present
within the power meter under zero power conditions. This ensures that the host
firmware makes the correct decisions regarding the presence of the mobile
stations’s RF carrier.

b. Zeroing the power meter establishes a 0.0000 W reference for measuring the mobile
station’s RF power at the RF IN/OUT port. This ensures the most accurate RF
power measurements of the mobile stations’s RF carrier at different power levels.

Example
QUTPUT 714; " RFG AMPL: STATE OFF"
QUTPUT 714; " DI SP RFAN, : RFAN: PME: ZERO'
QUTPUT 714; " RFG AMPL: STATE ON'

Ensure that no RF power is applied toRre | N/ OUT port when the power meter is being
zeroed.

« Couple the variable frequency notch filter to AFGen1.

This step is only required if audio testing is to be done on the mobile station. This step
couples the variable frequency notch filter to the output frequency of AFGenl (audio
frequency generator #1). The notch filter is used when making SINAD measurements.
AFGenl is used to generate the audio tone for the SINAD measurement. Coupling the
notch filter to the audio source ensures the most accurate measurement.

Commands:

OQUTPUT 714; " DI SP CONF; : CONF: NOTC " AFGENL" "
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Analog Call Processing Subsystem HP-1B Error Messages

The Analog Call Processing Subsystem HP-IB error messages are numbered 1300
through 1317. See the “Error Messages” chapter ilEh&8285A User's Guide
for details.

Reading Analog Call Processing Subsystem HP-1B Error M essages

If an error occurs while in the Analog Call Processing Subsystem, an appropriate
error message will be placed in the Error Message Queue. The control program
can read the Error Message Queue to retrieve the error message.

See “Error Message Queue” in the Status Reporting chapter IdPtES8285A
User’s Guidefor detailed information.

If an error occurred while attempting to decode data messages received from the
mobile station on the reverse control channel or reverse voice channel, the raw
data message bits are displayed in hexadecimal format in the upper right hand
portion of the CALL CONTROL screen.

Figure 3 on page 263 shows layout of the CALL CONTROL screen when a
decoding error has occurred. The raw data bits can be read by the control program.

CALL CONTROL

Dizploy RECC Error Return
lgtag-Heas

Error Dota Received from RECC

B Active Ward 1 (hex)tAEEDESEDSCDA
J Resister Word 2 (hex)t1036801F2114
1 Pase Ward 3 (hex)i082EDAZ5A80E
] Access
O Connect
Gystem Tvee|Yoice Channel Rssignment To Screen
AMFS
Chntrl Chan
Chant -
Anplitude
Pur Lyl -
dBn
Order 510 _ SAT: - 597 0Hz SPEC HANL
Phione Hun
1111110111 More
Figure3 CALL CONTROL Screen with Decoding Error M essage Display
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Call Processing Status Register Group

See “Analog Call Processing Subsystem Status Register Groth#® Status
Reporting chapter of thdP E8285A User's Guidfor a detailed description.

Using the Call Processing Status Register Group To Control Program Flow

The Analog Call Processing Subsystem uses annunciators to indicate its current
state. That is- if the Analog Call Processing Subsystem isin the connected state,
the Connect annunciator will be lit.

Bits 0 through 5 of the Condition register in the Call Processing Status Register
Group mirror the condition of the annunciators. That is - if the Connect
annunciator islit, bit 5 of the Condition register will be TRUE, logic 1, and all
other bitswill be FALSE, logic O.

Under most circumstances a control program will need some means of
determining the state of an interaction between itself (the control program), the
Analog Call Processing Subsystem and the mobile station.

For example - if the control program wishes to register amobile station, it (the

control program) will have to send a command to put the Analog Call Processing
Subsystem into the Act i ve state, then, onceinthe Act i ve state, send a

registration message by putting the Analog Call Processing Subsystem into the

Regi st er state and then determine when to read the mobile station’s registration
information in order to make a determination as to whether the mobile station
registered correctly.

In the manual user interface, the annunciators supply this state information to the
operator. In the remote user interface, the Call Processing Status Register Group
supplies the state information to the control program.

The control program can access this information in one of two ways; by polling
the status registers or by using the serrécpiest feature of the HP-IB. If properly
implemented, either method can be used to obtain the information. Refer to Status
Reporting chapter of thdP E8285A User’s Guide
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When To Query Data M essages Received From The Mobile Station

The Analog Call Processing Subsystem makes available to the control program
many data messages received from the mobile station. For example - if the
simulated Base Station sends a registration message to the mobile station, the
registration information (MIN, ESN, SCM) received from the mobile station can
be read by the control program.

The data messages are displayed on the CRT after the successful completion of
the call processing function (registration, page, origination, etc.). When call
processing functions compl ete, state changes occur within the Analog Call
Processing Subsystem. For example - when aregistration completes the Analog
Call Processing Subsystem exits the register state (the Regi st er annunciator is
turned off) and returns to the active state (the Act i ve annunciator is turned on).

The control program should only query the Test Set for the data messages after all
the state transitions are complete. For example - the control program should not
attempt to read the MIN, ESN or SCM until after the Regi st er annunciator is
turned off and the Act i ve annunciator isturned on.

Thisis because the Test Set has a multi-tasking architecture wherein multiple
processes execute on a priority driven and an event driven basis. Each processis
given atimeslice on the CPU depending upon its priority, the priority of other
processes and the nature of the events occurring within the Test Set.

Upon completion, processes within the Analog Call Processing Subsystem pass
data messages received from the mobile station to the Measurement Display
Process which displays the information on the CRT during its next CPU timeslice.
If the control program attempts to query the data fields before the M easurement
Display Process has posted the information to the CRT, it is possible that the fields
will be blank or contain data from a previous call processing function.

Waiting to read the data messages until after all state transitions have occurred
ensures that the data from the most recent call processing function will have been
posted. Table 5, " Analog Call Processing Subsystem State Transitions' on page 266
lists the possibl e state transitions within the Analog Call Processing Subsystem.
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Table5

NOTE:

Analog Call Processing Subsystem State Transitions

Starting State | Command State Transitions Final State

Idle Active Idle - Active Active
Active Register Active - Register - Active Active
Active Page Active -Page - Access - Connect Connect

Connect Handoff Connect - Access - Connect Connect
Connect Release Connect - Active Active
Connect Order Connect - Access - Connect Connect
Any state Active Current state - Active Active

The Access state may occur more than once during state transitions. For example:
Connect - Access - Access - Connect. The number of times the Access state occurs is
situation and system dependent.

If, for some specific application need, it is necessary to query the data messages
before all state transitions have occurred, the control program may have to wait
some finite amount of time before requesting the data or request the data multiple
time (checking for the presence of data each time) or some combination of the
two.

Analog Call Processing Subsystem state changes can be monitored by the control
program through the Call Processing Status Register Group.

See “Call Processing Status Register Group” in Status Reporting chapter of the
HP E8285A User’s Guidior adetailed description of the Analog Call Processing
Subsystem Status Register Group.
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Using the CALL CONTROL Screen to Test Call Processing Functions

Conditioning the Test Set for Call Processing

Perform the following steps when first entering the Call Processing Subsystem
(that is, the first time the CALL CONTROL screen is selected during a
measurement session).

1. Zero the RF Power Meter.

a
b.

S@ o ao

Select theRF GEN fromthe To Screen menu.

Set the Anpl i t ude field to off (use the ON/OFF key). This prevent cross-
coupling into the power detector while zeroing the power meter.

Pressthe ANALOG SCREENS Call control key.

Select CALL CNFGfromthe To Scr een menu.

Disconnect any cables from the RF IN/OUT port on the front panel of the Test Set.
Select the TX Pwr  Zer o field.

Select the RF Gen from the To Screen menu.

Set the Anpl i t ude field to On.

There are two reasons for zeroing the RF power meter:

When any Call Processing Subsystem screen is displayed (except the ANALOG
MEAS screen) and the Call Processing Subsystem is in the connected state
(Connect annunciator is lit), the Test Set constantly monitors the mobile station’s
transmitted carrier power. If the power falls below 0.0005 Watts, the error message
RF Power Loss indicates | oss of Voi ce Channel will be displayed

and the Test Set will terminate the call and return to the active state. Zeroing the
power meter cancels any inherent dc offsets that may be present within the power
meter under zero-power conditions. This ensures that the Test Set makes the correct
decisions regarding the presence of the mobile stations’s RF carrier.

Zeroing the power meter establishes a 0.0000 W reference for measuring the mobile
station’s RF power at the RF IN/OUT port. This ensures the most accurate RF
power measurements of the mobile station’s RF carrier at different power levels.

2. Couple the variable-frequency notch filter to AFGen1.

This step is only required if audio testing is to be done on the mobile station. This step
couples the variable-frequency notch filter to the output frequency of AFGen1 (audio
frequency generatorl). The notch filter is used when making SINAD measurements.
AFGenl is used to generate the audio tone for the SINAD measurement. Coupliggth

notch filter to the audio source ensures the most accurate measurement.

a
b.

Press the Config key to display the CONFIGURE screen.
Position the cursor on thidot ch Coupl field and selecAFGenl.
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Configurethe Test Set

1. Pressthe ANALOG SCREENS Call control key. The CALL CONTROL screenwill be
displayed.
2. Verify that the Test Set configuration information is appropriate for the mobile station
to be tested. Check the following fields:
a. System Type - Select the type of cellular system to be simulated
(AMPS, NAMPS, TACS, JTACS).

NOTE: If theSyst em Type field wasmodified in step 2.a. the control channel will become active
since modifying this field automatically activates the control channel .Refer to the
“Call Control Screenthapter in thédP ES285A Reference Guide.
b. System Type - Select the type of cellular system to be simulated
(AMPS, TACS, JTACS).
NOTE: If the Syst em Type field was modified in step 2. a. the control channel will become
active since modifying this field automatically activates the control channel. Refer to the
“Call Control Screen” chapter in théP E8285A Reference Guide.
c. Cntl Channel - Setthecontrol channel number to be used by the Test
Set.
NOTE: If the Cnt1 Channel field was modified in step 2. ¢ the control channel will become
active since modifying this field automatically activates the control channel. Refer to the
“Call Control Screenthapter in thédP ES285A Reference Guide.
d. Anplitude - Set the output power of the Test Set's transmitter (that
IS, the output power of the Test Set's RF Generator).
e. SI D- Enter the system identification number of the Test Set as a
decimal number.
f. Chan: (right-hand field) - Enter theoice channel number which will be
assigned to the mobile station by the Test Set as either an initial voice
channel assignment or as a handoff voice channel assignment.
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g. Ch Loc: (right-hand field, NAMPS system type only) - Select the narrow analog
channel location which will be assigned to the mobile station by the Test Set as
either aninitial channel location assignment or as a handoff channel location
assignment. The choicesare Lower (10 kHz bel ow standard wide analog channels),
Middle (centered at the wide analog channel), Upper (10 kHz above the standard
analog channel) or Wide Chan.

h. Pw Lvl: (right-hand field) - Enter the Voice Mobile Attenuation Code
(VMAC). The VMAC determines the mobil e station power level to be used
on the voice channel.

i. DSAT: (right-hand field, NAMPS system type only) - Select the DSAT Color Code
(DSCC) to be used on the voice channel

j. SAT: (right-hand field) - Enter the SAT frequency to be used on thevoice
channel.

. Select CALL CNFGfromtheTo Scr een menu. The CALL CONFIGURATION

screen will be displayed.

. Verify that the Test Set’s configuration information is appropriate for the mobile station

to be tested. Check the following fields:

a. CMAX - Set the number of access channelsin the system. Thiswill
determine how many channels must be scanned by the mobile station
when trying to access the Test Set. The value of thisfield will affect
the time required for the mobile station to connect with the Test Set.
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Chapter 9, Using the Analog Call Processing Subsystem
Using the CALL CONTROL Screen to Test Call Processing Functions

Turn On The Test Set’s Control Channel

1

2.

If not already done, condition the Test Set. See " Conditioning the Test Set for Call
Processing" on page 262 for further information.

If not already done, configure the Test Set. See” ConfiguretheTest Set" on page 268
for further information.

If the CALL CONTROL screen is not displayed, select CALL CNTL from the To
Scr een menu. The CALL CONTROL screen will be displayed.

SelecttheAct i ve field. The Act i ve annunciator will light when the control channel
isturned on.

Register a Mobile Station

1

Ensure that the Test Set isin the active state. See "Turn On The Test Set's Control
Channel" on page 27(or information on how to activate the Test Set.

Connect the mobile station to the Test Set as shown in Figure 2, "Connecting a Mo-
bile Station to the Test Set," on page 253

Turn on the mobile station.

If the CALL CONTROL screen is not displayed, select CALL CNTL from the To
Scr een menu. The CALL CONTROL screen will be displayed.

Position the cursor onthe Di spl ay field and select Dat a.

Select the Regi st er field. The Regi st er annunciator will light while the registra-
tionisin process. If the maobile station responds properly on thereverse control channel,
the message RECC Ret ur n will flash momentarily in the upper right-hand corner of
the CALL CONTROL screen and the mobile station phone number, ESN and decoded
SCM will bedisplayedinthe upper right-hand portion of the CALL CONTROL screen.
Theinformationinthe M5 | d field will be updated. The Act i ve annunciator will
light when the registration has successfully completed.
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Page a M obile Station

Chapter 9, Using the Analog Call Processing Subsystem
Using the CALL CONTROL Screen to Test Call Processing Functions

There are two methods that can be used to page a mobile station:

PagingaM obile Station
that hasRegistered with
the Test Set 2

=

Page a mobile station thiads registeredith the Test Set.
Page a mobile station thiads not registeredith the Test Set.

Ensure that the Test Set is in the active s@d¢e."Turn On The Test Set’s Control
Channel" on page 27(or information on how to activate the Test Set.

. Connect the mobile station to the Test Set asshown in figure 2, "Connecting a Mobile

Station to the Test Set," on page 253

Turn on the mobile station.

If the CALL CONTROL screen is not displayed, select CALL CNTL from the To
Scr een menu. The CALL CONTROL screen will be displayed.

Position the cursor onthe Di spl ay field and select Dat a.

Ensure that the mobile station has registered with the Test Set. See "Register a Mobile
Station" on page 270for information on how to register the maobile station.

Select the Page field. The Page annunciator will light while the Test Set pages the
mobile on the forward control channel. If the mobile station responds properly on the
reverse control channel, the message RECC Ret ur n will flash momentarily in the up-
per right-hand corner of the CALL CONTROL screen. The Access annunciator will
then light while the Test Set sends the mobile station an aert order on the assigned
voice channel. The mabile station should ring.

Pressthe SEND key on the mobile station. The Connect annunciator will light if the
mobile station properly signalsthe Test Set when the SEND key is pressed. The mobile
station is now connected to the Test Set on the assigned voice channel. The voice chan-
nel assignment section will be updated: that is, ariyri the left-hand fields will be
replaced with appropriate information.
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Chapter 9, Using the Analog Call Processing Subsystem
Using the CALL CONTROL Screen to Test Call Processing Functions

PagingaMobileStation 1.
That Has Not
Registered withtheTest 2.
Set
3.
4,

5.

Ensure that the Test Set isin the active state. See "Turn On The Test Set's Control
Channel" on page 27(or information on how to activate the Test Set.

Connect the mobile station to the Test Set as shown in Figure 2, "Connecting a Mo-
bile Station to the Test Set," on page 253

Turn on the mobile station.

If the CALL CONTROL screen isnot displayed, select CALL CNTL under the To
Scr een menu. The CALL CONTROL screen will be displayed.

Position the cursor onthe Di spl ay field and select Dat a.

Select thelower M5 | d field. Enter the mobile station identification number, either the
phone number or the MIN number depending upon what the upper M5 | d fieldisset to.
Select the Page field. The Page annunciator will light while the Test Set pages the
mobile on the forward control channel. If the mobile station responds properly on the
reverse control channel, the message RECC Ret ur n will flash momentarily in the up-
per right-hand corner of the CALL CONTROL screen. The Access annunciator will
then light while the Test Set sends the mobile station an aert order on the assigned
voice channel. The mobile station should ring.

Pressthe SEND key on the mobile station. The Connect annunciator will light if the
mobile station properly signalsthe Test Set when the SEND key is pressed. The mobile
station is now connected to the Test Set on the assigned voice channel. The Voi ce
Channel Assi gnnent fields will be updated: that is, any™in the left-hand fields
will be replaced with appropriate information.
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Handoff a M obile Station to a New Voice Channel

1. Ensurethat the Test Set isin the connect state. See " Page a M obile Station" on page
271 for information on how to bring a mobile station up on a voice channel.

2. If the CALL CONTROL screenisnot displayed, select CALL CNTL from the To
Scr een menu. The CALL CONTROL screen will be displayed.

3. Position the cursor onthe Di spl ay field and select Dat a.

4. Select the Chan: field. Enter anew, valid voice channel number.

5. SelecttheCh Loc: field (NAMPS system type only). Enter anew, valid channel lo-
cation from the Choi ces: menu.

6. SelectthePwr Lvl : field. Enter anew, valid mobile station power level.

7. Select the DSAT: field (NAMPS system type only). Enter anew, valid DSAT from the
Choi ces: menu.

8. Select the SAT: field. Enter anew, valid SAT frequency.

9. SelecttheHandof f field. The Access annunciator will light while the Test Set sig-
nal s the mobile station with the handoff information. If the mobile responds properly,
it will stop transmitting on the current voice channel, switch to the new voice channel,
and transpond the newly assigned SAT frequency. When the Test Set detects this has
happened the Connect annunciator islit indicating that the handoff was successful.
TheVoi ce Channel Assi gnment section will be updated; that is, any'in the
left-hand fields will be replaced with appropriate information.

Release A Mobile Station

1. Ensure that the Test Set is in the connected Seté.Page a M obile Station” on
page 271 for information on how to bring a mobile station up on a voice channel.

2. If the CALL CONTROL screen is not displayed, seléat.L CNTL from theTo
Scr een menu. The CALL CONTROL screen will be displayed.

3. Select thdRel ease field. The Test Set will signal the mobile station with a release or-
der. The mobile station will respond to the release order and cease transmission. The
Test Set will terminate transmission on the forward voice channel, a@btimect
annunciator will turn off. The Test Set will then reconfigure itself for transmission on
the forward control channel, begin to transmit system parameter overhead messages,
and theAct i ve annunciator will light.

@]
>
Q
©
=
@
=
©
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Chapter 9, Using the Analog Call Processing Subsystem
Using the CALL CONTROL Screen to Test Call Processing Functions

Change the Transmit Power Level of a Mobile Station

1

2.

Ensure that the Test Set isin the connected state. See " Page a M obile Station" on

page 271 for information on how to bring a mobile station up on a voice channel.

If the CALL CONTROL screen is not displayed, select CALL CNTL from the To

Scr een menu. The CALL CONTROL screen will be displayed.

Position the cursor onthe Di spl ay field and select Meas. The upper right-hand por-

tion of the CALL CONTROL screen will display modulation quality measurements of

the mobile station’s RF carrier. The Test Set’s data functions, such as the average
(AVG) function, can be used with any of the measurements. Measurement units can
also be changed as desired.

Select the&x der field and select it. ALhoi ces: menu is displayed showing the var-
ious power levels which the mobile station can be set to. Select the desired power level
from theChoi ces: menu. The Test Set will then signal the mobile station with an or-
der to set its power level. If the mobile responds properly, the measured valu&Xn the
Power field will change.

Position the cursor on tha spl ay field and selecbat a.

Select the&x der field. Select the desired power level from @i ces: menu. The
Access annunciator will light while the Test Set signals the mobile station with an or-
der to set its power level. If the mobile responds properly, the mdRB¥@eRet ur n

will flash momentarily in the upper right-hand corner of the CALL CONTROL screen
and then the decoded order confirmation message received from the mobile station will
be displayed. The left-hafdw Lvl : field will be updated with the new power level
information. TheConnect annunciator will light when signaling is complete.
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Originate a Call from a Mobile Station

1

2.

Ensure that the Test Set isin the active state. See "Turn On The Test Set's Control
Channel" on page 27(or information on how to activate the Test Set.

Connect the mobile station to the Test Set as shown in Figure 2, "Connecting a Mo-

bile Station to the Test Set," on page 253

Turn on the mobile station.

If the CALL CONTROL screen is not displayed, select CALL CNTL from the To

Scr een menu. The CALL CONTROL screen will be displayed.

Position the cursor onthe Di spl ay field and select Dat a.

Dial the desired phone number on the mobile station and press the SEND key on the

mobile station’s handset. The mobile station signals the Test Set on the reverse control
channel with an origination message which includes the dialed phone number, the mo-
bile station’s MIN number and the mobile station’s ESN. If the mobile station transmit-
ted properly on the reverse control channel, the me$#2Q€ Ret ur n will flash
momentarily in the upper right-hand corner of the CALL CONTROL screen and then
the mobile station phone number, ESN, decoded SCM, and the called phone number
will be displayed. The Test Set will then reconfigure itself to the voice channel assign-
ments set up in théoi ce Channel Assi gnnent section of the CALL CON-

TROL screen. Théccess annunciator will then light while the Test Set signals the
mobile station on the assigned voice channel.ddrenect annunciator will light if

the mobile station properly signals the Test Set on the reverse voice channel. The mo-
bile station is now connected to the Test Set on the assigned voice channel. The left-
hand fields will be replaced with appropriate information.
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Chapter 9, Using the Analog Call Processing Subsystem
Using the CALL CONTROL Screen to Test Call Processing Functions

Send an Alert Order to a Mobile Station

NOTE:

1

2.

3.

Ensure that the Test Set isin the connected state. See " Page a M obile Station" on

page 271 for information on how to bring a mobile station up on a voice channel.

If the CALL CONTROL screen isnot displayed, select CALL CNTL under the To

Scr een menu. The CALL CONTROL screen will be displayed.

Select the Or der field. A Choi ces: menuisdisplayed showing the various orders

which can be sent to the mobile station. Select the Mai nt en order from the list of

choices. The Test Set will then go into the Access state and signal the mobile station

with amaintenance order. If the mobile station isresponding properly it will gointoits
maintenance state as defined by the applicable cellular system standard. The left-hand
fieldsintheVoi ce Channel Assi gnment section will display a ‘-’ while the Test

Set is in the access state.

Select thedr der field. A Choi ces: menu is displayed showing the various orders
which can be sent to the mobile station. Position the cursor nextAbéne¢ order and
select it. The Test Set will then signal the mobile station with an alert order. If the mo-
bile station is responding properly it will alert (that is, it will ring). Press the SEND key
on the mobile station to respond to the alert order. The mobile station should exit the
maintenance state. The Test Set, upon detecting that the mobile station has exited the
maintenance state, will return to 8ennect state and the left-hand subfields in the
Voi ce Channel Assi gnment section will be updated with the current voice chan-
nel assignment information.

Applicable cellular system standards may specify a time-out period for the maintenance
state. If an Alert order is not received during this time-out period the mobile station may
take some action as defined by the standard. One such action might be to terminate the
voice channel connection. Refer to the applicable cellular system standard for specific
information
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Using the CALL CONTROL Screen to test AMPS Authentication

Using the CALL CONTROL Screen totest AMPS Authentication

The process of testing AMPS authentication (1S-54) through the Call Processing
Subsystem requires the user to synchronize the base station and mobile station.
This synchronization requires that the base station and the mobile station possess
two pieces of shared secret data (SSD) to confirm avalid call. Thefirst pieceis
the ESN of the mabile station and the second piece is the mobile statickes .
The A-key is a secret 26-digit number stored in the mobile station’s semi-
permanent memory. The following sections describe how to:

« Condition the Test Set for Call Processing with Authentication
« Configure the Test Set for authentication

e Turn On The Test Set’s Control Channel

« Initialize Call Processing with Authentication

« Page a Mobile Station with Authentication

« Originate a Call with Authentication

e Perform an SSD Update

e Perform a Unique Challenge
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Chapter 9, Using the Analog Call Processing Subsystem
Using the CALL CONTROL Screen to test AMPS Authentication

Condition the Test Set for Call Processing

Perform the following steps when first entering the Call Processing Subsystem
(that is, the first time the CALL CONTROL screen is selected during a
measurement session).

1. Zero the RF Power Meter.

a
b.

il B o RN @)

SelecttheRF Gen fromtheTo Screen menu.

Set the Anpl i t ude field to off (use the ON/OFF key) This prevents cross-
coupling into the power detector while zeroing the power meter.

Select CALL CNTL fromthe To Scr een menu.

Select CALL CNFGfromthe To Scr een menu.

Disconnect any cables from the RF IN/OUT port on the front panel of the Test Set.
Selectthe TX Pwr Zer o field.

There are two reasons for zeroing the RF power meter:

When any Call Processing Subsystem screen is displayed (except the ANALOG
MEAS screen) and the Call Processing Subsystem is in the connected state
(Connect annunciator is lit), the Test Set constantly monitors the mobile station’s
transmitted carrier power. If the power falls below 0.0005 Watts, the error message
RF Power Loss indicates | oss of Voice Channel will be displayed

and the Test Set will terminate the call and return to the active state. Zeroing the
power meter cancels any inherent dc offsets that may be present within the power
meter under zero-power conditions. This ensures that the Test Set makes the correct
decisions regarding the presence of the mobile stations’s RF carrier.

Zeroing the power meter establishes a 0.0000 W reference for measuring the mobile
station’s RF power at the RF IN/OUT port. This ensures the most accurate RF
power measurements of the mobile station’s RF carrier at different power levels.

2. Couple the variable-frequency notch filter to AFGen1.

This step is only required if audio testing is to be done on the mobile station. This step
couples the variable-frequency notch filter to the output frequency of AFGen1 (audio
frequency generator 1). The notch filter is used when making SINAD measurements.
AFGenl is used to generate the audio tone for the SINAD measurement. Coupling the
notch filter to the audio source ensures the most accurate measurement.

a.

b.

Press and release the blue SHIFT key and then the DUPLEX key to display the
CONFIGURE screen.
Position the cursor on thidot ch Coupl field and selecAFGenl.
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Configurethe Test Set

1. Select CALL CNTL fromthe To Scr een menu. The CALL CONTROL screen will
be displayed.

2. Verify that the Test Set configuration information is appropriate for the mobile station
to be tested. Check the following fields:
a. System Type - Select AMPS. At thistime, only AMPS is supported

NOTE:

NOTE:

Chapter 9, Using the Analog Call Processing Subsystem
Using the CALL CONTROL Screen to test AMPS Authentication

for authentication.

If the Syst em Type field was modified in step 2. a. the control channel will become
active since modifying this field automatically activates the control channel. Refer to the
“Call Control Screenthapter in thédP ES285A Reference Guide.

b.

Cnt1 Channel - Setthecontrol channel number to be used by the Test
Set.

If theCnt 1 Channel field was modified in step 2. b. the control channel will become
active since modifying this field automatically activates the control channel. Refer to the
“Call Control Screenthapter in thédP E8285A Reference Guide.

C.

d.

g.

Anpl i t ude - Set the output power of the Test Sets’s transmitter (that
is, the output power of the Test Set's RF Generator).

SI D - Enter the system identification number of the Test Set as a
decimal number.

Chan: (right-hand field) - Enter theoice channel number which will be
assigned to the mobile station by the Test Set as either an initial voice
channel assignment or as a handoff voice channel assignment.

Pw Lvi: (right-hand field) - Entethe Voice Mobile Attenuation Code
(VMAC). The VMAC determines the mobile station power level to be used
on the voice channel.

SAT: (right-hand field) - Entethe SAT frequency to be used on the
designated voice-channel.

3. Seect CALL CNFGunderthe To Scr een menu. The CALL CONFIGURATION
screen will be displayed.

Verify that the Test Set’s configuration information is appropriate for the mobile station

to be tested. Check the following field:
a. CMAX - Set the number of access channelsin the system. This will

determine how many channels must be scanned by the mobile station
when trying to access the Test Set. The value of thisfield will affect
the time required for the mobile station to connect with the Test Set.
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Chapter 9, Using the Analog Call Processing Subsystem
Using the CALL CONTROL Screen to test AMPS Authentication

Turn on the Test Set’s Control Channel

1

2.

If not already done, condition the Test Set. See " Conditioning the Test Set for Call
Processing" on page 262 for further information.

If not already done, configurethe Test Set. See" Configurethe Test Set" on page 268.
for further information.

If the CALL CONTROL screen is not displayed, select CALL CNTL from the To
Scr een menu. The CALL CONTROL screen will be displayed.

Select Act i ve field. The Act i ve annunciator will light when the control channel is
turned on.
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Initialize Call Processing with Authentication

There are two methods to initialize Call Processing with authentication.

Initialize Call 1
Processing through
Registration 1.

©

10.

11.

Initializing Call Processing with Authenticatidhnrough registratiomvith the Test Set.
Initializing Call Processing with Authenticatiavithout registratiorwith the Test Set.

Ensure that the Test Set is in the active s&e."Turn On The Test Set’s Control
Channel" on page 270

for information on how to activate the Test Set.

Connect the mobile station to the Test Set asshown in figure 2, "Connecting a Mobile
Station to the Test Set," on page 253

Turn on the mobile station.

If the CALL CONTROL screen isnot displayed, select CALL CNTL under the To

Scr een menu. The CALL CONTROL screen will be displayed.

Position the cursor onthe Di spl ay field and select Dat a.

Select the Regi st er field. The Regi st er annunciator will light while the registra-
tionisin process. If the maobile station responds properly on thereverse control channel,

the message RECC Ret ur n will flash momentarily in the upper right-hand corner of

the CALL CONTROL screen and then the mobile station’s phone number, ESN and de-
coded SCM will be displayed in the upper right-hand portion of the CALL CONTROL
screen. The information in thds | d field will be updated. Théct i ve annunciator

will light when the registration has successfully completed.

SelectAUTHEN on the To Screen field. The AUTHENTICATION screen will be dis-
played.

Select theA KEY field and enter a valid A_KEY in decimal format.

Position the cursor on th@& f / On field and selecOn.

SelectCALL CNTL from theTo Screen menu. The CALL CONTROL screen will

be displayed.

SelectSSD Upd in theCC Or der field. The Access annunciator light will light while

the SSD Update order is in progress. If the mobile station responds properly on the re-
verse control-channelSSD Updat e Order Successf ul ” will be displayed in

the upper right-hand portion of the CALL CONTROL screen. The test set and the mo-
bile station now share common secret data and further call processing functions with
authentication can be tested. If the order failed, tI83D' Updat e Or der

Fai | ed” will appear on the upper right-hand portion of the CALL CONTROL screen.
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Chapter 9, Using the Analog Call Processing Subsystem
Using the CALL CONTROL Screen to test AMPS Authentication

Initializing 1

Authentication without

Registration 2.
3.
4,
5.
6.
7.
8.
9.

10. Select the ESN field and enter the mobile station’s electronic serial number in a

Ensure that the Test Set isin the active state. See "Turn On The Test Set’s Control
Channel" on page 270or information on how to activate the Test Set.

Connect the mobile station to the Test Set asshown in figure 2, "Connecting a Mobile
Station to the Test Set," on page 253

Turn on the mobile station.

If the CALL CONTROL screen is not displayed, select CALL CNTL from the To
Scr een menu. The CALL CONTROL screen will be displayed.

Position the cursor onthe Di spl ay field and select Dat a.

Select the upper M5 | D field and then select M N2 M N1 from the Choices: menu.
Select the lower MS | Dfield and enter the information in hexadecimal format.

Select AUTHEN from the To Screen menu. The AUTHENTICATION screen will be
displayed.

Select the A_KEY field and enter avalid A_KEY in decimal format.

hexadecimal format.

11. Position the cursor onthe Of f / On field and select On.
12. Select CALL CNTL fromthe To Scr een menu. The CALL CONTROL screen will

be displayed.

13. Select SSD Upd from the CC Or der field. The Access annunciator light will light

while the SSD Update order isin progress. If the mobile station responds properly on
the reverse control-channe§SD Updat e Order Successf ul " will be dis-

played in the upper right-hand portion of the CALL CONTROL screen. The test set and
the mobile station now share common secret data and further call processing functions

with authentication can be tested. If the order failed, tI88D" Updat e Or der

Fai | ed” will appear on the upper right-hand portion of the CALL CONTROL screen.
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Page a M obile Station with Authentication

Paging A Mabile 1

Station That Has

Registered With The 2.

Test Set

Ensure that the Test Set isin the active state. See "Turn On The Test Set’s Control
Channel" on page 27(or information on how to activate the Test Set.

Connect the mobile station to the Test Set as shown in Figure 2, "Connecting a
Mobile Station to the Test Set," on page 253

Turn on the mobile station.

If the CALL CONTROL screen is not displayed, select CALL CNTL from the To
Scr een menu. The CALL CONTROL screen will be displayed.

Position the cursor onthe Di spl ay field and select Dat a.

Ensure that the mobile station has registered with the Test Set. See "Initialize Call
Processing with Authentication".

for information on how to register the mobile station.

Select the Page field. The Page annunciator will light while the Test Set pages the
mobile on the forward control channel. If the mobile station responds properly on the
reverse control-channel the message RECC Ret ur n will flash momentarily in the
upper right-hand corner of the CALL CONTROL screen. The Access annunciator
will then light while the Test Set sends the mobile station an aert order on the assigned
voice channel. The mobile station should ring.

Press the SEND key on the mobile station. The Connect annunciator will light if the
mobile station properly signalsthe Test Set. The mobile station is now connected to the
Test Set on the assigned voice channel. TheVoi ce Channel Assi gnnent fields
will be updated, that is, any “-" in the left-hand fields will be replaced with appropriate
information. If page with authentication was successfage w Aut h

successf ul " will be displayed in the upper right-hand portion of the CALL
CONTROL screen. If page with authentication failed, tHeage w/ Aut h

f ai | ed” will be displayed in the upper right-hand portion of the CAll CONTROL
Screen.
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Chapter 9, Using the Analog Call Processing Subsystem
Using the CALL CONTROL Screen to test AMPS Authentication

Originate a Call with Authentication

1

Ensure that the Test Set isin the active state. See "Turn on the Test Set’s Control
Channel".

Connect the mobile station to the Test Set as shown in Figure 2, "Connecting a

Mobile Station to the Test Set," on page 253

Turn on the mobile station.

If the CALL CONTROL screen isnot displayed, select CALL CNTL under the To

Scr een menu. The CALL CONTROL screen will be displayed.

Position the cursor onthe Di spl ay field and select Dat a.

Ensure that the mobile station has registered with the Test Set. See "Initialize Call
Processing with Authentication” for information on how to register the mobile

station.

Dial the desired phone number on the mobile station and press the SEND key on the

mobile station’s handset. The mobile station signals the Test Set on the reverse control
channel with an origination message which includes the dialed phone number, the
mobile station’s MIN number and the mobile station’s ESN. If the mobile station
transmitted properly on the reverse control channel, the meRE&gE: Ret ur n will

flash momentarily in the upper right-hand corner of the CALL CONTROL screen and
then the mobile station’s phone number, ESN, decoded SCM, and called phone number
will be displayed. The Test Set will then reconfigure itself to the voice channel
assignments set up in thei ce Channel Assi gnnent section of the CALL
CONTROL screen. Thaccess annunciator will then light while the Test Set signals
the mobile station on the assigned voice channelCon@ect annunciator will light

if the mobile station properly signals the Test Set on the reverse voice channel. The
mobile station is now connected to the Test Set on the assigned voice channel. The
Voi ce Channel Assi gnnent fields will be replace with appropriate information.

If origination with authentication was successful, théni“gi nati on w Aut h
successf ul ” will be displayed in the upper right-hand portion of the CALL
CONTROL screen. If origination with authentication failed, th@ni“gi nati on w

Aut h f ai | ed” will be displayed in the upper right-hand portion of the CAll
CONTROL Screen.
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Perform an SSD Update
There are two methods that can be used to perform an SSD Update:

Performing an SSD 1

Update on the Control

Channel 2.

8.

9.

SSD Update on th€ontrol Channel
SSD Update on th€oice Channel

Ensure that the Test Set is in the active s@¢e."Turn On The Test Set’s Control
Channel" on page 27(or information on how to activate the Test Set.

Connect the mobile station to the Test Set as shown in Figure 2, "Connecting a
Mobile Station to the Test Set," on page 253

Turn on the mobile station.

If the CALL CONTROL screen is not displayed, select CALL CNTL from the To
Scr een menu. The CALL CONTROL screen will be displayed.

Position the cursor onthe Di spl ay field and select Dat e.

Ensure that the Test Set has Initialized Call Processing with Authentication. See
“Initialize Call Processing with Authentication" on page 281for information on
how to register the mobile station and activate Authentication.

Select AUTHEN on the To Screen meun.The AUTHENTICATION screen will be
displayed.

Select RANDSSD 1 field. Enter anew, valid RANDSSD _1 value (6-digit
hexadecimal).

Select RANDSSD 2 field. Enter anew, valid RANDSSD_2 value (6-digit
hexadecimal).

10. Select RANDSSD 3 field. Enter anew, valid RANDSSD_3 value (2-digit

hexadecimal).

11.Select CALL CNTL under the To Scr een menu. The CALL CONTROL screen will

be displayed.

12.Select SSD Upd onthe CC Or der field. The Access annunciator light will light

while the SSD Update order isin progress. If the maobile station responds properly on

the reverse control channe§SD Updat e Order Successful ” will be

displayed in the upper right-hand portion of the CALL CONTROL screen. The Test Set
and the mobile station are now linked and further call processing functions with
authentication can be tested. If the order failed, tf88D" Updat e Or der

Fai | ed” will appear on the upper right-hand portion of the CALL CONTROL screen.
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Chapter 9, Using the Analog Call Processing Subsystem
Using the CALL CONTROL Screen to test AMPS Authentication

Performing an SSD 1

Update on the Voice
Channel 2

8.

9.

Ensure that the Test Set isin the active state. See "Turn On The Test Set’s Control
Channel" on page 270or information on how to active the Test Set.

. Connect the mobile station to the Test Set as shown in Figure 2, "Connecting a

Mobile Station to the Test Set," on page 253

Turn on the mobile station.

If the CALL CONTROL screen is not displayed, select CALL CNTL from the To
Scr een menu. The CALL CONTROL screen will be displayed.

Position the cursor onthe Di spl ay field and select Dat a.

Ensure that the Test Set has Initialized Call Processing with Authentication. See
"Initialize Call Processing with Authentication” on page 281for information on
how to register the mobile station and activate Authentication.

Ensure that the mobile station ison avoice channel. See "Page a Mobile Station with
Authentication" on page 283

Select AUTHEN from the To Screen menu. The AUTHENTICATION screen will be
displayed.

Select the RANDSSD 1 field. Enter anew, valid RANDSSD_1 value (6-digit
hexadecimal).

10. Select the RANDSSD _2 field. Enter anew, valid RANDSSD_2 value (6-digit

hexadecimal).

11. Select the RANDSSD 3 field. Enter anew, valid RANDSSD_3 value (2-digit

hexadecimal).

12.Select CALL CNTL under the To Scr een menu. The CALL CONTROL screen will

be displayed.

13.Select SSD Upd onthe VC Or der field. The Access annunciator light will light

while the SSD Update order isin progress. If the mobile station responds properly on

the reverse control channe§SD Updat e Order Successf ul " will be

displayed in the upper right-hand portion of the CALL CONTROL screen. If the order
failed then 'SSD Updat e Order Fail ed” will appear on the upper right-hand
portion of the CALL CONTROL screen.
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Chapter 9, Using the Analog Call Processing Subsystem
Using the CALL CONTROL Screen to test AMPS Authentication

Perform a Unique Challenge

There are two methods that can be used to perform a Unique Challenge-Response
procedure:

Performing a Unique 1.

Challenge on the

Control Channel 2.

o

Unique Challenge on th@ontrol Channel
Unique Challenge on théoice Channel

Ensure that the Test Set is in the active s&ée."Turn On The Test Set's Control
Channel" on page 27(or information on how to activate the Test Set.

Connect the mobile station to the Test Set as shown in Figure 2, "Connecting a
Mobile Station to the Test Set," on page 253

Turn on the mobile station.

If the CALL CONTROL screen isnot displayed, select CALL CNTL under the To
Scr een menu. The CALL CONTROL screen will be displayed.

Position the cursor onthe Di spl ay field and select Dat a.

Ensure that the Test Set has Initialized Call Processing with Authentication. See
"Initialize Call Processing with Authentication" on page 281for information on
how to register the mobile station and activate Authentication.

Select AUTHEN on the To Screen menu. The AUTENTICATION will be displayed.
Select RAND U field. Enter anew, valid RAND_U value (6-digit hexadecimal).
Select CALL CNTL under theTo Scr een menu. The CALL CONTROL screen will
be displayed.

10.Select Uni g Chal fromthe CC Or der field. The Access annunciator light will

light while the Unique Challenge order isin progress. If the mobile station responds
properly on the reverse control channéhi' que Chal | enge Successf ul " will

be displayed in the upper right-hand portion of the CALL CONTROL screen. If the
order failed, thenUni que Chal | enge Fai | ed” will appear on the upper right-
hand portion of the CALL CONTROL screen.
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Chapter 9, Using the Analog Call Processing Subsystem
Using the CALL CONTROL Screen to test AMPS Authentication

PerformingaUnique 1. Ensurethat the Test Set isin the active state. See "Turn On The Test Set’s Control
Challenge on the Voice Channel" on page 27Cor information on how to activate the Test Set.
Channel 2. Connect the mobile station to the Test Set as shown in Figure 2, "Connecting a
Mobile Station to the Test Set," on page 253
3. Turn on the mobile station.
4. If the CALL CONTROL screen isnot displayed, select CALL CNTL from the To
Scr een menu. The CALL CONTROL screen will be displayed.
5. Position the cursor onthe Di spl ay field and select Dat a.
6. Ensurethat the Test Set has Initialized Call Processing with Authentication. See
"Initialize Call Processing with Authentication” on page 281for information on
how to register the mobile station and activate Authentication.
7. Ensurethat the mobile station is assigned an active voice channel. See "Page a Mobile
Station with Authentication" on page 283
8. Select AUTHEN from the To Screen menu.The AUTHENTICATION screen will be
displayed.
9. Selectthe RAND U field. Enter anew, valid RAND_U value (6-digit hexadecimal).
10.Select CALL CNTL fromthe To Scr een menu. The CALL CONTROL screen will
be displayed.
11.Select Uni g Ch fromthe VC Or der field. The Access annunciator light will light
whilethe Unique Challenge order isin progress. If the mobile station responds properly
on the reverse control channdUri que Chal | enge Successf ul " will be
displayed in the upper right-hand portion of the CALL CONTROL screen. If the order
failed, then Uni que Chal | enge Fai | ed” will appear on the upper right-hand
portion of the CALL CONTROL screen.
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Chapter 9, Using the Analog Call Processing Subsystem
Using the CALL DATA Screen

Using the CALL DATA Screen

To View the Decoded Rever se Channel Words from a M obile Station Registration

NOTE:

1

2.

If not already done, condition the Test Set. See " Conditioning the Test Set for Call
Processing" on page 262 for further information.

If not already done, ensurethat the Test Set isproperly configured. See” Configurethe
Test Set" on page 268 for further information.

Connect the mobile station to the Test Set as shown in Figure 2, " Connecting a
Mobile Station to the Test Set," on page 253.

Turn on the mobile station.

If the CALL DATA screenisnot displayed, select CALL DATAfromtheTo Screen
menu. The CALL DATA screen will be displayed.

SelecttheAct i ve field. The Act i ve annunciator will light when the control channel
isturned on.

Select the Regi st er field. The Regi st er annunciator will light while the
registrationisin process. If the mobile station responds properly on the reverse control
channel, the message RECC Ret ur n will flash momentarily in the upper right-hand
corner of the CALL CONTROL screen. The Act i ve annunciator will light when the
registration has successfully completed.

Select the Di spl ay Wor d field. A list of reverse channel words which can be
displayed will appear in aChoi ces: menu. Select the desired word from the list of
choices. The decoded contents for each of the fieldsin the selected word will be
displayed in the lower portion of the display.

If aword is chosen which was not part of the decoded reverse channel message stream, all
the fields will be blank when it is displayed.

Steps 7 and Step 8 in the above procedure can be reversed, that is, the desired
word can be selected first, then the mobile station can be registered. If the
registration is successful, the contents of each display word contained in the

reverse control channel's message stream will be updated when the decoding is

complete.

The registration does not have to happen while you are viewing the CALL DATA

screen. When the CALL DATA screen is viewed, the contents of the display

words will be the decoded data from the last successful call processing function

(registration, origination, page, release, order).
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Chapter 9, Using the Analog Call Processing Subsystem
Using the CALL DATA Screen

To View the Decoded Rever se Channel Wordsfrom a M obile Station Page

There are two methods that can be used to view the decoded RV CC words from a
mobile station page:

* View the decoded RVCC words from a page for a mobile statiornésategistered
with the Test Set

* View the decoded RVCC words from a page for a mobile statioh#éisaiot registered
with the Test Set

Viewing the Decoded 1. If not already done, condition the Test See " Conditioning the Test Set for Call
Reverse Channel Processing" on page 262 for further information.

WordsfromaPagetoa 2. |fnotalready done, ensure that the Test Set is properly configisedConfigurethe
Mobile Station that has  Tegt Set™ on page 279 for further information.

RegisteredwiththeTest 3 connect the mobile station to the Test Set as shoWimime 2, " Connecting a

Set Mobile Station tothe Test Set," on page 253.

4. Turn on the mobile station.

5. Ifthe CALL DATA screenis not displayed, sel€@AL L DATAunderthdo Screen
menu. The CALL DATA screen will be displayed.

6. Selectthedct i ve field. TheAct i ve annunciator will light when the control channel
is turned on.

7. Ensure that the mobile station has registered with the TeSeB&Register aM obile
Station" on page 270 for information on how to register the mobile station.

8. Select thePage field. ThePage annunciator will light while the Test Set pages the
mobile on the forward control channel. If the mobile station responds properly on the
reverse control channel, the messREEC Ret ur n will flash momentarily in the
upper right-hand corner of the CALL CONTROL screen. Abeess annunciator
will then light while the Test Set sends the mobile station an alert order on the assigned
voice channel. The mobile station should ring.

9. Press the SEND key on the mobile station. Thenect annunciator will light if the
mobile station properly signals the Test Set when the SEND key is pressed. The mobile
station is now connected to the Test Set on the assigned voice channel.

10. Select thebi spl ay Wor d field. A list of reverse channel words appears in a
Choi ces: menu. Select the desired word from the list of choices. The decoded
contents for each of the fields in the selected word will be displayed in the lower portion
of the display.

NOTE: If a word is chosen which was not part of the decoded reverse channel’'s message stream,
all the fields will be blank when it is displayed.

Steps 8 and 10 in the above procedure can be reversed, that is, the desired word
can be sdlected first, then the mobile station can be paged. If the pageis
successful, the contents of each display word contained in the reverse control
channel’'s message stream will be updated when the decoding is complete.
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Viewing the Decoded
Rever se Channel
Wordsfrom aPagetoa
Mobile Station That
Has Not Registered
with the Test Set

NOTE:

Chapter 9, Using the Analog Call Processing Subsystem
Using the CALL DATA Screen

The page does hot have to happen while you are viewing the CALL DATA screen.
When the CALL DATA screen isviewed, the contents of the display wordswill be
the decoded data from the last successful call processing function (registration,
origination, page, release, order).

1. If not already done, condition the Test Set. See" Conditioning the Test Set for Call

Processing" on page 262 for further information.

If not already done, configure the Test SetSee " Configurethe Test Set" on page 268

Connect the mobile station to the Test Set as shown in Figure 2, " Connecting a M o-

bile Station to the Test Set," on page 253.

Turn on the mobile station.

If the CALL CONTROL screen isnot displayed, select CALL CNTL under the To

Scr een menu. The CALL CONTROL screen will be displayed.

6. Selectthelower M5 | d field. Enter the mobile station identification number, either the
phone number or the MIN number depending upon what the upper M5 | d fieldisset to.

7. Select CALL DATAfromtheTo Screen menu. The CALL DATA screen will be
displayed.

8. SelecttheActi ve field. The Act i ve annunciator will light when the control channel
isturned on.

9. Select the Page field. The Page annunciator will light while the Test Set pages the
mobile on the forward control channel. If the mobile station responds properly on the
reverse control channel, the message RECC Ret ur n will flash momentarily in the up-
per right-hand corner of the CALL CONTROL screen. The Access annunciator will
then light while the Test Set sends the mobile station an aert order on the assigned
voice channel. The mabile station should ring.

10. Pressthe SEND key on the maobile station. The Connect annunciator will light if the
mobile station properly signalsthe Test Set when the SEND key is pressed. The mobile
station is now connected to the Test Set on the assigned voice channel.

11. Select the Di spl ay Wor d field. A list of reverse channel words which can be dis-
played will appear in aChoi ces: menu. Select the desired word from the list of
choices. The decoded contents for each of the fieldsin the selected word will be dis-
played in the lower portion of the display.

wnN

o s

If a word is chosen which was not part of the decoded reverse channel’'s message stream,
all the fields will be blank when it is displayed.

Step 9 and step 11 in the above procedure can be reversed, that is - the desired
word can be selected first, then the mobile station can be paged. If the pageis
successful, the contents of each display word contained in the reverse control
channel’'s message stream will be updated when the decoding is complete.

The page does not have to happen while you are viewing the CALL DATA s¢
When the CALL DATA screen is viewed, the contents of the display words w
the decoded data from the last successful call processing function (registra
origination, page, release, order).
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Chapter 9, Using the Analog Call Processing Subsystem
Using the CALL DATA Screen

To View the Decoded Rever se Channel Words From a M obile Station Handoff

NOTE:

1. If not aready done, condition the Test Set. See " Conditioning the Test Set for Call
Processing" on page 262 for further information.

2. If not already done, configurethe Test Set. See" Configurethe Test Set" on page 279
for further information.

3. Connect the mobile station to the Test Set as shown in Figure 2, " Connecting a M o-

bile Station to the Test Set," on page 253.

Turn on the mobile station.

Ensure that the Test Setisin the Connect state. See " Page a M obile Station" on

page 271 for information on how to bring a mobile station up on a voice channel.

6. If the CALL CONTROL screenisnot displayed, Select CALL CNTL fromthe To
Scr een menu. The CALL CONTROL screen will be displayed.

7. Select the Chan: field and enter a new, valid voice channel number from the choices
provided.

8. SelecttheCh Loc: field(NAMPS Syst em Type only) and enter anew, valid chan-
nel location from the choices provided.

9. SelectthePwr Lvl : field and enter a new, valid mobile station power level.

10. Select the DSAT: field (NAMPS Syst em Type only) and enter anew, valid DSAT
from the choices menu.

11. Select the SAT: field and enter a new, valid SAT fregquency.

12. Select CALL DATAfromthe To Screen menu. The CALL DATA screen will be
displayed.

13. Select the Handof f field. The Access annunciator will light while the Test Set sig-
nal s the mobile station with the handoff information. If the mobile responds properly,
it will stop transmitting on the current voice channel, switch to the new voice channel
assignment, and transpond the new SAT freguency assignment. When the Test Set de-
tects this has happened, the Connect annunciator lights indicating the handoff was
successful.

14. Select the Di spl ay Wor d field. A list of reverse channel words which can be dis-
played will appear in aChoi ces: menu. Select the desired word from the list of
choices. The decoded contents for each of the fields in the selected word will be dis-
played in the lower portion of the display.

o &

If a word is chosen which was not part of the decoded reverse channel’'s message stream,
all the fields will be blank when it is displayed.

Step 14 and step 15 in the above procedure can be reversed, that is - the desired

word can be selected first, then the mobile station can be handed off. If the

handoff is successful, the contents of each display word contained in the reverse

control channel’s message stream will be updated when the decoding is complete.

The handoff does not have to happen while you are viewing the CALL DATA
screen. When the CALL DATA screen is viewed, the contents of the display
words will contain the decoded data from the last successful call processing
function (registration, origination, page, release, order).
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Chapter 9, Using the Analog Call Processing Subsystem
Using the CALL DATA Screen

To View the Decoded Rever se Channel Words from a M obile Station Release

NOTE:

1

2.

o &

If not already done, condition the Test Set. See " Conditioning the Test Set for Call
Processing" on page 262 for further information.

If not already done, configure the Test Set. See” ConfiguretheTest Set" on page 268
for further information.

Connect the mobile station to the Test Set as shown in Figure 2, " Connecting a
Mobile Station to the Test Set," on page 253.

Turn on the mobile station.

Ensure that the Test Setisin the Connect state. See " Page a M obile Station" on
page 271 for information on how to bring a mobile station up on a voice channel.
Select CALL DATA under the To Scr een menu. The CALL DATA screen will be
displayed.

Select the Rel ease field. The Test Set will signal the mobile station with arelease or-
der. The mobile station will respond to the release order and cease transmission. The
Test Set will terminate transmission on the forward voice channel and the Connect
annunciator will turn off. The Test Set will then reconfigure itself for transmission on
the forward control channel, begin to transmit system parameter overhead messages
and the Act i ve annunciator will light.

Select the Di spl ay Wor d field. A list of reverse channel words which can be dis-
played will appear in a Choices: menu. Select the desired word from the list of choices.
The decoded contentsfor each of thefieldsin the selected word will be displayed inthe
lower portion of the display.

If a word is chosen which was not part of the decoded reverse channel’'s message stream,
all the fields will be blank when it is displayed.

Step 7 and step 8 in the above procedure can be reversed, that is, the desired word
can be salected first, then the mobile station can be released. If thereleaseis
successful, the contents of each display word contained in the reverse control
channel’'s message stream will be updated when the decoding is complete.

The release does not have to happen while you are viewing the CALL DATA
screen. When the CALL DATA screen is viewed, the contents of the display
words will contain the decoded data from the last successful call processing
function (registration, origination, page, release, order).
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Chapter 9, Using the Analog Call Processing Subsystem
Using the CALL DATA Screen

ToView theDecoded Rever se Channel Wordsfrom an Order to Changethe Transmit Power
Level of a Mobile Station

1. If not aready done, condition the Test Set. See " Conditioning the Test Set for Call
Processing" on page 262 for further information.

2. If not already done, configurethe Test Set. See" Configurethe Test Set" on page 268
for further information.

3. Connect the mobile station to the Test Set as shown in Figure 2, " Connecting a M o-

bile Station to the Test Set," on page 253.

Turn on the mobile station.

Ensure that the Test Setisin the Connect state. See " Page a M obile Station" on

page 271 for information on how to bring a mobile station up on a voice channel.

6. IftheCALL DATA screenisnot displayed, select CALL DATAundertheTo Scr een
menu. The CALL DATA screen will be displayed.

7. SelecttheOr der fieldand selectit. A Choi ces: menu isdisplayed showing the var-
ious power levelswhich the mobile station can be set to. Select the desired power level.
The Access annunciator will light while the Test Set signal's the mobile station with
an order to set its power level. If the mobile responds properly, the message REVC Re-
t ur n will flash momentarily in the upper right-hand corner of the CALL CONTROL
screen. The Connect annunciator will light when signaling is complete.

8. SelecttheDi spl ay Word field. A list of reverse channel words which can be dis-
played will be presented. Position the cursor on the desired word and select it. The de-
coded contents for each of thefieldsin the selected word will be displayed in thelower
portion of the display.

o s

NOTE: If a word is chosen which was not part of the decoded reverse channel’'s message stream,
all the fields will be blank when it is displayed.

Step 7 and step 8 in the above procedure can be reversed, that is, the desired word

can be selected first, then the mobile station can be sent an order to change

transmit power level. If the order is successful, the contents of each display word
contained in the reverse control channel’s message stream will be updated when
the decoding is complete.

The ordered to change transmit power does not have to happen while you are
viewing the CALL CONTROL screen. When the CALL DATA screen is viewed,
the contents of the display words will be the decoded data from the last successful
call processing function (registration, origination, page, release, order).
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Chapter 9, Using the Analog Call Processing Subsystem
Using the CALL DATA Screen

To View The Reverse Channel Words From a M obile Station Origination

NOTE:

1. If not aready done, condition the Test Set. See " Conditioning the Test Set for Call
Processing" on page 262 for further information.

2. If not already done, configurethe Test Set. See" Configurethe Test Set" on page 279
for further information.

3. Connect the mobile station to the Test Set as shown in Figure 2, " Connecting a M o-

bile Station to the Test Set," on page 253

Turn on the mobile station.

Ensure that the Test Setisin the Connect state. See " Page a M obile Station" on

page 271 for information on how to bring a mobile station up on a voice channel.

6. SelecttheActi ve field. The Act i ve annunciator will light when the control channel
isturned on.

7. Dial the desired phone number on the mobile station and press the SEND key on the
mobile station’s handset. The mobile station signals the Test Set on the reverse control
channel with an origination message which includes the dialed phone number, the mo-
bile station’s MIN number and the mobile station’s ESN. If the mobile station transmit-
ted properly on the reverse control channel, the me$#Q@ Ret ur n will flash
momentarily in the upper right-hand corner of the CALL CONTROL screen. The Test
Set will then reconfigure itself to the voice channel assignments set upMoitbe
Channel Assi gnnment section of the CALL CONTROL screen. TAecess an-
nunciator will then light while the Test Set signals the mobile station on the assigned
voice channel. Th€onnect annunciator will light if the mobile station properly sig-
nals the Test Set on the reverse voice channel. The mobile station is now connected to
the Test Set on the assigned voice channel.

8. Select théDi spl ay Wor d field. A list of reverse channel words which can be dis-
played will be presented. Position the cursor on the desired word and select it. The de-
coded contents for each of the fields in the selected word will be displayed in the lower
portion of the display.

o &

If a word is chosen which was not part of the decoded reverse channel’'s message stream,
all the fields will be blank when it is displayed.

Step 7 and step 8 in the above procedure can be reversed, that is, the desired word

can be selected first, then a mobile station origination can performed. If the

origination is successful, the contents of each display word contained in the

reverse control channel's message stream will be updated when the decoding is
complete.

The origination does not have to happen while you are viewing the CALL DATA
screen.When the CALL DATA screen is viewed, the contents of the display words
will contain the decoded data from the last successful call processing functi
(registration, origination, page, release, order).
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Chapter 9, Using the Analog Call Processing Subsystem
Using the CALL BIT Screen

Usingthe CALL BIT Screen

Selecting The M essage Content Gener ation M ethod

The contents (i.e. bit patterns) of the signaling messages sent to the mobile station
on the forward control channel and the forward voice channel are generated using
one of two methods. Method 1 uses the formats defined in the applicable industry
standard to build the contents of the signaling messages. Method 2 uses the bit
patterns which the user defines on the CALL BIT screen to build the contents of
the signaling messages.

TheDat a Spec field onthe CALL BIT screen determines which method will be
used to build the contents of the signaling messages.

« Std-TheTest Set will use the signaling formats defined in the applicable
industry standard to build the forward control channel and forward voice
channel signaling messages. The Test Set will use the contents of the
applicable fields on the CALL CONTROL screen and the CALL
CONFIGURE screen to obtain information necessary to build the
messages. Whenever asignaling message is used, the Test Set will
update the contents of all fieldsin that message onthe CALL BIT screen.

+ Bits -Usethe hit patterns as set on the CALL BIT screen to build all
forward control channel and forward voice channel signaling messages. For any
call processing function (that is, setting the message stream on the active
control channel, registering the mobile station, paging the mobile station,
handing off the mobile station or releasing the mobile station) the user is
responsible for setting the contents of all signaling messages used in that
function. The Call Processing Subsystem uses the messaging protocol as
defined in the applicable industry standard.

NOTE: The contents of the applicable fields on the CALL CONTROL screen and the CALL
CONFIGURE screen ammt updated to reflect any changes made while in the Bits mode.
There is no coupling between the Bits mode and the Test Set. For example: if a mobile
station was actively connected to the Test Set on a voice channel and the user changed the
CHANfield on the forward voice channel mobile station control message (FVC V Mes) and
sent that message to the mobile station, the mobile station would change its voice channel
assignment. However, the Test Set will stay on the voice channel assignment specified in
theChan: field on the CALL CONTROL screen. This situation will result in a dropped
call. The Bits mode should not be used to change any parameter that can be set on any other
Call Processing Subsystem screen.
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Chapter 9, Using the Analog Call Processing Subsystem
Using the CALL BIT Screen

System Operation When Data Spec Field Set to Std

When the Dat a Spec field isset to St d the Test Set builds the signaling
messages by first examining the fields which contain the information needed to
build the messages (i.e. SID, BIS, SAT Tone, VMAC, etc.). After obtaining the
necessary information the Test Set builds the bit patterns according to the
signaling formats specified in the applicable industry standard.

For example: if the type of cellular system being emulated is AMPS and the SI D
field on the CALL PROC screen was set to 231, the SID1 field in the System
Parameter Overhead Message (SPC WORD1) would be set to 00000001110011
(the 14 most significant bits of the system identification number) as defined by the
EIA/TIA-553 Mobile Sation - Land Station Compatibility Specification.

When the Dat a Spec fidd isset to St d, the contents of the applicable
message(s) on the CALL BIT screen are updated with the bit patterns generated
using the signaling formats defined in the applicable industry standard whenever
that signaling message is sent to the mobile station. This feature allows a user to
set the Dat a Spec field to St d, select a message of interest, perform a call
processing function, and view the bit patterns generated using the signaling
formats defined in the applicable industry standard.

It isimportant to note individual messages can be used more than once during a
messaging protocol. The contents of any message viewed on the CALL BIT
screen when the Dat a Spec field is set to St d will reflect the message contents
for the last time the message was used in a messaging protocol.

For example: if the Call Processing Subsystem isin the active state and the user
selectsthe Regi st er field, aregistration message will be sent to the mobile
station. When the registration compl etes the Call Processing Subsystem returns to
the active state. The contents of some messages (such as the System Parameter
Overhead Message Word 1) will reflect the correct settingsfor the active state, not
the register state, since the messages are currently being used in the active state.
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Chapter 9, Using the Analog Call Processing Subsystem
Using the CALL BIT Screen

System Operation When Data Spec Field Set to Bits

NOTE:

WhentheDat a Spec fieldissettoBi t s, the Test Set builds the signaling
messages using only the bit patterns set on the CALL BIT screen whenever a call
processing function is executed which uses any of the available messages. The
Test Set calculates the contents of the Par i t y field using the coding algorithms
specified in the industry standard for the selected system (that is, the system
specified inthe Syst em Type field on the CALL CONTROL screen).

By definition, the Test Set must meet the timing requirements of the industry
standard for the selected system. Therefore, depending upon the state of the Call
Processing Subsystem (i.e. Active, Register, Page, Access, or Connect) and the
frequency with which a particular call processing protocol uses a particular
message, it may not be possible to modify the contents of more than onefieldina
message before it is sent to the mobile station.

For example: in the AMPS system, the system parameter overhead message must
be sent every 0.8 +/- 0.3 seconds on the forward control channel. Given this
timing requirement it is highly unlikely that, while in the active state, a user could
modify more than one field before the message was sent to the mobile station.

Thereis no functionality in the Test Set to allow an entire message to be modified
and then inserted into a messaging protocol at a specific location at a specific
time. This functionality requires a protocol anayzer.

When intheBi t s mode the Test Set provides the messaging protocol for the user
(that is, for adesired call processing function the correct message(s) will be sent at
the correct time(s) according to the standard). It isthe responsibility of the user to
generate the contents of all the messages which will be used in a particular call
processing function.

For example: if the Call Processing Subsystem was in the active state and the
operator wished to register the mobile station from the Bi t s mode, the user would
have to set the contents of all the messages used in the registration before
selecting the Regi st er field to start the registration process.

No error checking is done on the bit patterns. The bit patterns are used but are not checked
against any industry standard. It is the responsibility of the user to ensure that the bit
patternssetinthe CALL BIT screen are correct whenthe Dat a Spec fieldissettoBi t s.
Unexpected operation of the mobile station can occur if the contents of the signaling
messages are incorrect.

298

S:\HPe8285A\APPMOD\BOOK\CHAPTERS\amcproc.fb



Chapter 9, Using the Analog Call Processing Subsystem
Using the CALL BIT Screen

Changing the Content of a Message Field

NOTE:

Perform the following stepsto change the contents of a message field:

1. Position thecursor onthe Dat a Spec fieldand selectBi t s.

2. SelecttheSet Message fied. A Choi ces: menuisdisplayed listing the available
messages. Select the desired message. The message fields will be displayed on the
screen.

3. Select the desired bit field. A Choi ces: menu will be displayed. Using the
Choi ces: menuenter thedesired bit pattern. Select Done fromthe Choi ces: menu
when the desired bit pattern has been entered.

When a message field is being modified the original contents of thefield (that is-
the contents of the field before modification was started) is sent whenever the
message is used in amessaging protocol. The new contents are not used until
Done is selected from the Choi ces: menu. Use the CANCEL key to abort a
modification. If the CANCEL key is selected the original field contents are
restored.

If a message field is modified while the Dat a Spec field is set to St d the modified
contentswill be overwritten with the bit patterns generated using the signaling formats
defined in the applicable industry standard immediately after Done is selected from
the Choi ces: menu.
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Chapter 9, Using the Analog Call Processing Subsystem

Using the CALL BIT Screen

Typical Example

The following exampleillustrates the use of the CALL BIT screen. In this
example an AMPS mabile station is brought up on avoice channel and then
handed off to a new voice channel assignment. The contents of the FVC V Msg
message, which was set when the first handoff occurred, isthen modified from the
CALL BIT screen. The mobile station is then handed off again by sending the
modified message to the mobile station from the CALL BIT screen.

1

2.

No oA~

10.
11.

12.

13.

Ensure that the Test Set isin the connected state. See " Page a M obile Station" on
page 271 for information on how to bring a mobile station up on a voice channel.

If the CALL CONTROL screen is not displayed, select CALL CNTL under the To
Scr een menu. The CALL CONTROL screen will be displayed.

Position the cursor onthe Di spl ay field and select Dat a.

Select the Chan: field and enter anew, valid voice channel number.

Select the Pwr  Lvl : field enter anew, valid mobile station power level.

Select the SAT: field and enter anew, valid SAT frequency.

Select the Handof f field. The Access annunciator will light while the Test Set sig-
nals the mobile station with the handoff information. If the mobile responds properly,
it will stop transmitting on the current voice channel, switch to the new voice channel
assignment, and transpond the new SAT frequency assignment. When the Test Set de-
tectsthat this has happened theConnect annunciator islit indicating that the handoff
was successful. The left-hand fieldsintheVoi ce Channel Assi gnment section
will be updated with the new voice channel assignment information.

Select CALL BI T fromthe To Scr een menu. The CALL BIT screen will be dis-
played.

Position the cursor onthe Dat a Spec fieldand selectBi t s.

Select the Set Message field and select FVC V Msg.

Select the VMACTieldinthe FVC V Msg and set it to 101 (this correspondsto amobile
station power level of 5 - reference EIA/TIA-553 Mobile Sation - Land Sation Conm+-
patibility Specification, September 1989, page 2-2, Table 2.1.2-1).

Select the Handof f field. The Access annunciator will light while the Test Set sig-
nals the mobile station with the handoff information. If the mobile responds properly,
it will stop transmitting on the current voice channel, and start transmitting on the same
channel with apower level of 5 (note that the channel assignment and SAT assignment
were not modified in this example, the mobile station simply switched to the same
channel with the same SAT assignment). When the Test Set detects that this has hap-
pened, theConnect annunciator islit indicating that the handoff was successful. The
mobile station power level after the handoff should be power level 5.

Position the cursor onthe Dat a Spec field and select St d.
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Chapter 9, Using the Analog Call Processing Subsystem
Using the ANALOG MEAS Screen

Using the ANALOG MEAS Screen

The ANALOG MEAS screen combines some of the Test 8atiso Anal yzer

fields and some of the Test Set's RF Generator fields onto one screen for the
purpose of testing the audio characteristics of the mobile station. Only those fields
which are pertinent to testing the mobile stations audio characteristics have been
combined onto the ANALOG MEAS screen. The Test Set must be in the
connected state (that is, thennect annunciator is lit) in order to use the

ANALOG MEAS screen.

The mobile station’s speaker output must be connected to the Test Set's AUDIO
IN connector and the mobile station’s microphone input must be connected to the
Test Set's AUDIO OUT connector in order to use the ANALOG MEAS screen.
Refer toFigure 2, " Connecting a Mobile Station to the Test Set," on page 253 for
connection information. If the mobile station does not have audio connections the
ANALOG MEAS screen cannot be used.

There are a wide variety of audio measurements which can be made from the
ANALOG MEAS screen. The following examples illustrate how to make a
typical mobile station receiver measurement (RF Sensitivity) and a typical mobile
station transmitter measurement (FM Hum and Noise).
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Chapter 9, Using the Analog Call Processing Subsystem
Using the ANALOG MEAS Screen

To Make an RF Sensitivity M easur ement

1. If not aready done, condition the Test Set. See " Conditioning the Test Set for Call
Processing" on page 262 for further information.

2. If not already done, configurethe Test Set. See" Configurethe Test Set" on page 268
for further information.

3. Connect the mobile station to the Test Set as shown in Figure 2, " Connecting a M o-
bile Station to the Test Set," on page 253.

NOTE: The mobile station’s speaker output must be connected to the Test Set's AUDIO IN and the
mobile station’s microphone input must be connected to the Test Set's AUDIO OUT in
order to use the ANALOG MEAS screen.

4. Turn on the mobile station.
5. Ensure that the Test Set is in the connected Sedé.Page a M obile Station" on
page 271 for information on how to bring a mobile station up on a voice channel.
6. Ifthe ANALOG MEAS screen is not displayed, selectANe.G MEAS field from the
To Screen menu. The ANALOG MEAS screen will be displayed.
7. The following example illustrates how to make a 12 dB SINAD Receiver Sensitivity
measurement:
Select theAFGenl Fr eq field and set it to 1 kHz.
Select the uppeiFGenl To field and set it t&-M
Select the loweAFGenl To field and set it to 8 kHz.
Select theAF Anl | n field and selecAudi o | n.
Select theFi | t er 1 field and selec€ MESSAGE.
Select theFi | t er 2 field and select99kHz LP.
Position the cursor on tHae- Enphasi s field and selects f .
Select thebet ect or field and selecRVS.
Select theAF Fr eq measurement field and sel&itNAD.
Select thednpl i t ude field and begin to lower the transmitted base station voice
channel power until 12 dB SINAD is reached.

T TSe@reoo T

NOTE: The mobile station might mute or drop off the air before a 12 dB SINAD is reached. The
performance of the mobile station at low RF levels is dependent upon the characteristics of
the mobile station (that is, what type of system it is designed for). Unlike a real base station,
the Test Set does not perform any protocol functions on the voice channel.
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Chapter 9, Using the Analog Call Processing Subsystem
Using the ANALOG MEAS Screen

ToMakean FM Hum and Noise M easur ement

NOTE:

NOTE:

1. If not aready done, condition the Test Set. See " Conditioning the Test Set for Call
Processing" on page 267 for further information.

2. If not already done, configurethe Test Set. See" Configurethe Test Set" on page 268
for further information.

3. Connect the mobile station to the Test Set as shown in Figure 2, " Connecting a
Mobile Station to the Test Set," on page 253.

The mobile station’s speaker output must be connected to the Test Set's AUDIO IN and the
mobile station’s microphone input must be connected to the Test Set's AUDIO OUT in
order to use the ANALOG MEAS screen.

4. Turn on the mobile station.

5. Ensure that the Test Set is in the connected Sedé.Page a M obile Station" on
page 271 for information on how to bring a mobile station up on a voice channel.

6. If the ANALOG MEAS screen is not displayed, selectAiNeG MEAS field from the
To Screen menu. The ANALOG MEAS screen will be displayed.

It is recommended that the mobile station’s microphone be muted, if possible, when
making measurements on the mobile stations RF carrier. If the microphone is not muted it
is possible for extraneous noise to be picked up by the microphone and adversely affect the
measurements.

7. The following example illustrates how to make a FM Hum and Noise measurement:
Select theAnpl i t ude field and set it te-47 dBm.
Select theAFGenl Fr eq field and set it to 1 kHz.
Select the uppeFGenl To field and set it tdAudi o Qut .
Select theAF Anl | n field and selecEM Denod.
Select themi | t er 1 field and selec€ MESSAGE.
Select themi | t er 2 field and select99kHz LP.
Position the cursor on tHee- Enphasi s field and select50 us.
Select thebet ect or field and seledPK+.
Select the measurement field and seféetFr eq.
Select the loweAFGen1 To field and adjust the signal level until tRi
Devi at i on field on the upper portion of the CRT reads 8 kHz.
Select thebet ect or field and selecRVS.
Select the=M Devi at i on field.
. Press the blue SHIFT key, the INGRO key, then the ENTER key. This sets a zero
reference point.
n. Select the loweAFGenl To field and press the ON/OFF key. This turns off the
modulating signal to the mobile station transmitter.
o. The FM Hum and Noise figure is displayed in EM Devi at i on field.

T TSe@reoo0 T
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Chapter 9, Using the Analog Call Processing Subsystem
Using the ANALOG MEAS Screen
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Protocol Logging
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Chapter 10, Protocol Logging

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

Thislogging feature is intended to be used as alow-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. Hewlett-Packard makes no claim or warranty of proper
operation or fitness of use when the user has atered the operation of the unit using these
techniques.
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Hardware and Software Requirements
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Hardwar e and Softwar e Requirements

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

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

Hardwar e Requirements

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

+ Anindustry standard PC compatible comptiter
¢ A null-modem cable, no more than six feet in length.

The null-modem cable is not provided by Hewlett-Packard, but is a readily available
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 %(sss
" Softwar e Requirements' on page 308) 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 10, Protocol Logging
Hardware and Software Requirements

Softwar e Requirements

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

« Handling a null modem serial connection
e Supporting a baud rate of 115 kbps
e 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 (Hewlett-Packard recommends MS-DOS ver-
sion 6.22).

e HyperTerminal (comes with Windows 95). Hewlett-Packard recommends a 486 66
MHz class microprocessor and 16 MBytes of RAM for Windows 95.
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Connecting the Test Set to the Computer

CAUTION: Be surethat a null-modem cable connected to the Test Set is never |eft unterminated. It must
remain connected to the computer’s serial p&tcause data on the protocol logging
connectorsistransferred at avery high speed, an unterminated or poor quality null-modem
cable could generate interna cross talk, causing the Test Set to behave erratically and

possibly crash. See " Connection Diagram™ on page 310.
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Chapter 10, Protocol Logging
Connecting the Test Set to the Computer

1. Connect one end of the null-modem cable to the EVEN SEC
Paging Channel Logging port. INPUT

2. Connect the other end of the null-modem cable toXsireo: outhuT
the serial port on the computer. :

b.............. ®

CELLSITE/TRIGGERS PARALLEL PORT
PROTOCOL SERIAL TRAFFIC CHANNEL SERIAL PORT 9

LOGGING (DCS1)

| )

Logging Logging
Port 1 Port 2

access channel.

"D" connector.

Buffered UART (16550) must be installed in computer.

The Traffic Channel Logging port outputs signaling that occurs on the forward and rever se traffic channels.

the Paging Channel Logging port outputs signaling that occurs on the forward paging channel and reverse

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

ature

Figure4 Connection Diagram
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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 s provided.

General Setup Parameters

o Parity........ None
+ DataBits......c..c....... 8
e StopBits.....cccceeuenee. 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
O Prompt: COM Ports
Choose: Available serial port
O Prompt: Baud Rates
Choose: 115200
O Prompt: Communication Settings
Choose: No Parity, 8 data bits (Required for Test Set)
O Prompt: TERMINAL FAMILY
Choose: VT/ANSI (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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Setting Up the Communications Package

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 directoriesto where you installed PROCOMM PLUS.
O Typepcplus, and press ENTER.
O Pressany key to enter PROCOMM PLUS terminal mode.

2. Set Up"TERMINAL OPTIONS".
O While holding downthe ALT key, pressthe S key.
This displays the PROCOMM PLUS SETUP UTILITY...MAIN MENU.
O Select "TERMINAL OPTIONS" from thelist of choices.
This displays the PROCOMM PLUS SETUP UTILITY..TERMINAL OPTIONS.
O Follow the on screen directions for changing the settings.

A-Terminal emulation............... VT100

O Esc: Exit back to PROCOMM PLUS SETUP UTILITY..MAIN MENU.
3. Set Up"HOST MODE OPTIONS".

O Select "HOST MODE OPTIONS' from thelist of choices.

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

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

4. Savethe current settings to the PROCOMM PLUS Software.

0 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.

6.

O

O
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Setting Up the Communications Package
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While holding down the ALT key, press the P key.
This displays the LINE/PORT SETUP screen.

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

BAUD RATE= 115200

PARITY = None

DATABITS =8

STOP BITS =1

PORT = Available serial port

Save the current settings to the PROCOMM PLUS Software (ALT S keys).

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.

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

screen.
DCS1> If serial port COM1 1 is selected

DCS2> If serial port COM2 is selected
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Logging Protocol Messages

L ogging Protocol M essages

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 Paging Channel Logging port or the Traffic Channel
Logging port.

The Traffic Channel Logging port 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.

The Paging Channel Logging port 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 M essage,
Channel List Message, Extended System Parameters Message, and the Extended
Neighbor List Message. The "0" command, (see" Paging Channel L ogging Port
Commands' on page 319) alows you to turn on or turn off these messages.

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

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

The following example log shows typical datathat might be logged from the
Traffic Channel Logging port.
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Chapter 10, Protocol Logging
Logging Protocol Messages

1F1F1F1F1F1F1F1IF1IFIFIFIFIFIFIFIFIFIFIFIFIFIF1IF1IF1IFIF1IF1F1F1F1F
1F1F1F1F1F1F1F1IF1IFIFIFIFIFIFIFIFIFIFIFIFIFIF1IF1IF1IFIF1IF1F1F1F1F

_ Reverse Traffic Send Burst DIMF Message \

Ack_seq = 0x7
Msg_seq = 0Ox2
Acknow edge is required <

DTMF on | ength = 350 nfSec

DTMF of f length = 150 nSec

1 digits received -- 2 /

Protocol M essage

<-- 50 07 07 02 01 00 01 05 02 02 Internal Control Message

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

1F1F1F1F1F1F1F1F1FIFIF1IF1IFIFIFIFIF1IFIFIF1IFIFIFIF1IFIFIF1IF1IF1IFL1F Frame Rate
1F1F1F1F1F1F1F1F1FIFIF1IF1IFIFIFIFIFIFIFIF1IFIFIFIF1IFIFIF1IF1IF1IFL1F Characters

Therepeating "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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Chapter 10, Protocol Logging
Logging Protocol Messages

Table6 Forward Channel Frame Rate Characters

Frame Rate I ndicatorsfor 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

Table7 Rever se Channél Frame Rate Characters

Frame Rate I ndicatorsfor Reverse Channel (to mobile station)

8 kbps* ‘F = full ' = half ‘' ' = quarter ‘.’ = eighth
‘' = full rate likely

13 kbps ‘S’ = full ‘' = half ‘N = quarter ‘" = eighth
‘s’ = full rate likely

* 7 = corrupt frame

Capturing aLog to a File on the Computer

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

1. Tobeginlogging, hold down the Alt key on the computer, press F1.
You will be prompted to provide afilename.
2. Typein afilename 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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Chapter 10, Protocol Logging
Control Commands for Protocol Logging

Control Commands for Protocol L ogging

Control commands allow modification to the protocol logging feature through the
computer running the communications package (see " Softwar e Requirements’ on
page 308). All commands are sent by typing a single character on the computer
keyboard.

The menu of commandsis displayed by typing a"?' (SHIFT, \).

Traffic Channel Logging port Commands

NOTE:

CAUTION:

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" Forinternal Hewlett-Packard 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 COMA GENERATOR CONTROL screen.

"d" Pressing the"d" key on the computer keyboard causes the computer to display
compressed forward and reverse traffic channel datain hexadecimal format . Datais
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 316
and " Reverse Channel Frame Rate Characters' on page 316 for the meaning of each

code.

During acall, traffic datais continually sent and received by the Test Set. Pressing the "d"
key will cause the computer to log atremendous amount of data. Pressing the"d" key again
stops the display of data.

"e" Forinternal Hewlett-Packard use only.
"f" Forinternal Hewlett-Packard use only.
"i" Forinternal Hewlett-Packard use only.
"1 " Itisnot 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.
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Chapter 10, Protocol Logging
Control Commands for Protocol Logging

"m' For internal Hewlett-Packard use only.

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

"p" Pressing the"p" key will toggle acommand mode that logsa 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 alarge amount of data. Press "p" again to
disable.

"q" Forinternal Hewlett-Packard use only.

r" Forinternal Hewlett-Packard 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" Forinternal Hewlett-Packard use only.
"v" Forinternal Hewlett-Packard use only.

"w' For internal Hewlett-Packard use only.

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

" +" For internal Hewlett-Packard use only.

- " For internal Hewlett-Packard use only.

, " Pressing the"," key will toggle a command mode that displays the Frame Rate
Characters (see " Forward Channel Frame Rate Characters' on page 316 and

" Reverse Channel Frame Rate Characters' on page 316). 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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Paging Channel L ogging Port 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" Forinternal Hewlett-Packard 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 COMA GENERATOR CONTROL screen.

"f" Forinternal Hewlett-Packard use only.

"i " Forinternal Hewlett-Packard use only.

"m' 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.

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

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

"q" Forinternal Hewlett-Packard 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" Forinternal Hewlett-Packard use only.
"v" Forinternal Hewlett-Packard use only.

"w' For internal Hewlett-Packard use only.
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Chapter 10, Protocol Logging
Control Commands for Protocol Logging

. " 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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11

| ncreasing M easurement Throughput

This information contains a number of techniques for increasing measurement
throughput. These techniques include:

" Paging un-registered mobile stations' on page 322

" Performing Transmitter and Receiver testing concurrently” on page 331
"Minimizing bus configuration time" on page 334

" Reducing delays caused by screen changes' on page 337

" Reducing delays caused by unused measurements' on page 336

" Reducing measur ement setup time" on page 338
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Chapter 11, Increasing Measurement Throughput
Paging un-registered mobile stations

Paging un-registered mobile stations

The Test Set provides fields for entering paging information the Test Set requires
to page a mobile station that has not yet registered. This feature allows a mobile
station-terminated call to be made as soon as the mobile station has locked onto
the Test Set's pilot signal.

If the mobile station under test is identified by an IMSI (International Mobile
Station ldentification) number, the IMSI structure must include the subfields

MSIN, MNC, and MCC. This type of mobile station is referred to as IMSI Class 0
type 3 (binary 11).
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Paging un-registered mobile stations

1. Perform initial setup.
e "Preset theTest Set." on page 49
e "Correct for RF Path Loss." on page 50
« "Enter the MSUT’s Protocol and RF Channel Standard.” on page 51
e "Enter the MSUT’s primary CDMA channel." on page 52
e "Adjust Sector A Power. (Optional)" on page 53
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e "Saveinitial settings (Optional)" on page 54
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Paging un-registered mobile stations

2. Turn off power-up registration and timer-based registration.

. COMA CELL E1TE CDSFIGUEETLO
Manual Operation: L [
Frotacol Hos P Fir Up Ead EAsuer Made| Faas Eorie
1. Press then release the SHIFT key then press . Tisgr Eid Bun FLiHH
the Call control key to access the CDMA S PR
CELL SITE CONFIGURATION . Evglea 10| Trst Pouver | [N
o Buse [0 ]
nEE 1
2. Position the cursor at the Pwr Up Reg field. L [T m—
1
3. Press the knob to select Off. TR Ll
RuLken
O Anglea
Besir H1D ERA05ED )
tanf1w
Exgtr 510 ERsQl
EEEEIT
Turning off power-up and timer-based registrations eliminates the possibility that the mobile station will begin
the process of registering autonomously before the Test Set sends the paging message.
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Paging un-registered mobile stations

3. Connect the mobile-station-under -test (M SUT).
See " Connect the mobile-station-under-test (MSUT)." on page 325

4. Select the desired Service Option.
See" Select the desired Service Option." on page 325
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Paging un-registered mobile stations

5. Enter the mobile station’s identification numbers.

Theidentifying numbers required by the Test Set to page a mobile station may include
phone number and MIN (Mobile Identification Number), or a group of three IMS|
(International Mabile Subscriber Identification) subfields.

The method used to identify mobile station depends on the signaling protocol used
by the wireless system they are designed to operate on.

Manual Operation:

(not just the one displayed) must contain the
mobile station’s correct identification.

[OWA CELL COMFROL

Cill Seited
B Tronseiiiing
1. Position the cursor at the MS ID field. ) Besistering fivs Fauer | | dEin |
5 gt -29.06
Ol Access Probe
2. Press the knob to select the field. R
a4 er Handeld
O Hard BandofF Ideal Hobila Fower! =1.1] dEw
3. Select a choice other than Auto.
EF Channel Traftic | HE [0 Choicess
If IMSI is selected, position the cursor at the Evglan Trad E"ﬁ*F I nee
field below IMSI and press the knob to enter Feysier | F Lka or M
valuesin the IMSI subfields MCC, MNC, and A ™
MSIN. All three of these fields must be Pretacol ]
correctly filled in. Fur Lavil
EF Chan Etd Poesr Heas Ecir A Fer
4. Enter the identifying numbers. All subfields dEn/EH

The choices of mabile station identification numbers depends on your selection in the Protocol field. For
example, if IS-95 was selected you will have fields to enter the phone number and MIN (mobile identification
number). However, if 1S-95A (or other) protocols are selected, you will enter the IMS subfields MCC (maobile
country code), MNC (mobile network code), and MSN (mobile station identification number).

326

S:\HPe8285A\APPMOD\BOOK\CHAPTERS\amthrput.fm




NOTE:

HP-IB Syntax:

Chapter 11, Increasing Measurement Throughput
Paging un-registered mobile stations

If you do not know the mobile station under test’s identification, the Test Set can be used
to display it. Perform a registratioseé " Register the MSUT (Optional)." on page 50).

After the mobile station has registered the identification can be read from the MS Dg
field. Subsequent testing on mobile stations with the same identifying numbers can
performed without registration. If you performed a registration to find out what the
station’s identification is, but no numbers are displayed in the MS Database field wh
select MCC or MNC, this means the mobile country code and mobile network codes
mobile station and Test Set match. Access the CDMA Cell Site Configuration scre EERps
record the numbers from the Cntry Code and Netwrk Code fields. Return to the (§& i
CALL CONTROL screen and enter the Cntry Code value in the IMSI MCC subfieldjs
enter the Netwrk Code value in the IMSI MNC subfield

fuise=icyl

yénoiyi
TT J83deys

n

"DISP CCNT;CDMA:MOBIle:MSID 'IMSI’;MSID:IMSI 'MSIN’;MCC '310’;MNC '0’;MSIN 0™
Idisplays the CDMA CALL CONTROL screen and enters values into the MCC, MNC, and MSIN IMSI
Isubfields. The Protocol field must have a protocol selected that provides IMSI in the

IMS ID field.
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Paging un-registered mobile stations

6. Turn on power tothe M SUT and wait for the M SUT to find digital service.

See" Turn on power tothe MSUT and wait for the M SUT to find digital service." on
page 328

7. Page the mobile station.

[OAA CELL COWTROL

Manual Operation: PErTE——
E ;r-'.nsr'.n ine
be flus Fauer | EIm
1. Press the Test Set’s Call/Page key. ] =:f.',5;,::“
=¢uﬁ5HWi -EqEE
cannected
2. If service option 1 or 32768 is selected, press— safter Handord
3 Hard Handoff Ideal Hobila Powsr! =2é.d diw

the SEND key on the MSUT'’s keypad to
connect the call (unless this is done remotely

_ Traffic HE [A Te Screes
Data Hode

I ® COHA
— [N
Ecka Oelay | ME Dasubass| O Smalos

[ —
ne4a000nG

Fower Meas | Ectr A For | Coafisn

\
"BF Ehanne!

3. Verify that the Connected annunciator is lit.
fy Feyisier |

I

Fretacol 3

Fer Lavil

EF Chan Etd

dEn/EH

After the CALL key is pressed on the Test Set,

the Page Sent annunciator will light to indicate that a paging message was sent to the MSUT. The Access
Probe annunciator will then light to indicate that the mobile station transmitted an access probe sequencein
an attempt to gain system access. The MSUT should ring if the Traffic Data Mode is set to service option 1 or
32768.

HP-IB Syntax:

" CDMA: CALL: MAKE" ! pages the nobile station (perfornms the same function as Call/Page key)

HP-I1B Help: The following CDMA Status Register Group bits monitor the call processing
states:

* Page Sent (BCD 2)

» Access Probe (BCD 1)
e Alerting (BCD 16)

« Connected (BCD 8)

Condition registers are implemented for these bits, allowing HP-1B operation to mirror
the way they work on the display.
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HP-1B Example: The following HP BASIC example uses service requests to detect when the

10
20
30
31
40
41
50
51
60
61
70

80

90

100
110
120
130
140
150
160
161
162
163
170
171
171
172
180
190
200
201

210
220
240
241
260
280
300
310
311
320
330
340
360
380
400
410

following call-processing events occur:

« Page Sent

« Alerting (not included as a front-panel display annunciator 3
« Connected 3
=4 2
5 S
S @
s =
Status_byte = SPOLL(714) Iclears the Status Byte Register =3
QUTPUT 714;"*CLS" !clears all event registers ° 4
CALL Cdma_regi ster_enable 31 Icalls subprogramto enable selected bits in ~ o
I'the CDVA Status Register G oup 3
CALL Operation_register_enable Icalls subprogramto enable selected bit in o
I'the Operation Status Register G oup. -
ALL Status_register_enable lcalls subprogramto enable bit in
Ithe Status Byte Register.
ON INTR 7,15 CALL Interrupt I'specifies a program branch to Interrupt
I subprogram when an interrupt occurs.
ENABLE | NTR 7; 3 lenables the SRQ interrupt (Decimal 2 enables bit 1 of the

IHP-1B interrupt enable register "SRQ Received").
PRI NT "WHEN MOBI LE STATION IS REG STERED, PRESS CONTI NUE'

PAUSE

QUTPUT 714; " DI SP CCNT; CDVA: CALL: MAKE"

LOOP

DI SP "WAI TI NG FOR A SERVI CE REQUEST | NTERRUPT"
END LOOP

END I End of program

SUB Cdna_regi ster_enabl e

QUTPUT 714; " STATUS: CDVA: PTR 26; NTR 0"

l'enabl es the CDVA Status Register Goup positive

Itransition register for the following bits:

I Page Sent (1), Alerting (4), and Connected (3)

QUTPUT 714; " STATUS: CDVA: ENAB 26"

l'enabl es the CDVA Status Register G oup event

lregister to send a sunmary nessage

Ibit for the selected events.

SUBEND

SUB Qper ation_regi ster_enabl e

QUTPUT 714; " STAT: OPER PTR 256; NTR 0; ENAB 256"

l'enabl es the Qperation Status Register Goup positive transition register for
Ithe CDVA Status Register Goup sunmary nessage bit (8), and enables the event
register to send a sunmary nessage bit for the sel ected events.
SUBEND

SUB Status_register_enable

QUTPUT 714;"*SRE 128"!enables bit 7 of the Status Register, the sunmary
Imessage bit fromthe Operation Status Register G oup.

SUBEND

SUB I nterrupt

St at us_byt e=SPOLL(714)

QUTPUT 714; " STAT: CDVA: EVEN?"

lqueries the CDVA Status Register Goup event register

ENTER 714; Event _reg

SELECT

CASE=2

PRI NT " PAGE SENT"

CASE=16

PRI NT " ALERTI NG. . . ANSWER PHONE"

CASE=8
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Chapter 11, Increasing Measurement Throughput
Paging un-registered mobile stations

420 PRI NT "CALL IS CONNECTED"
440 STOP

460 END SELECT

480 QUTPUT 714; STAT: OPER: EVEN?

481 lquery the Operation Status Register Goup event register to clear bit 8,
482 I'the CDVA Status Register G oup summary nessage bit.

500 ENTER 714; Oper _event !term nates query

510 ENABLE | NTR 7 Ire-enabl es the SRQ interrupt

520 SUBEND

See "CDMA Status Register Group" in the Status Reporting chapter of the
HP E8285A User’s Guide
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Performing Transmitter and Recelver testing concurrently

During an FER test, the Test Set is capable of executing HP-IB commands and
returning measurement results from other measurement functions, such as Rho.

Programming Example
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The following example assumes a Service Option 2 call is Connected. The
program begins an FER measurement and allows an operator to query rho while
the FER frame count continues.

10 ! re-save "i:\dept\cdma\ex_progs\sinultan"

20 ! REV A 01.00

30 !

40 ! This program denonstrates simultaneous FER (receiver sensitivity)
50 ! and rho (transmitter nodulation quality) testing. After an FER
60 | test is started, a softkey interrupt branches program execution
70 ! to a subprogramthat queries rho and prints a test result w thout
80 ! interrupting the FER test.

90 !

100 Loss=-3

110  CLEAR SCREEN

120 ! Set up a timeout to regain control of the bus in the event an error
130 I such as "Query unterninated" occurs.

140 ON TI MEQUT 7,5 GOTO End_of _prog

150 Initialize_ts(Loss) !Preset the Test Set

160 Page_phone l'Attempt a call (the nobile nust be registered)
170 ! Set triggering node to continuous. TH S | S REQUI RED FOR
180 I S| MULTANEQUS MEASUREMENTS.

190 QUTPUT 714;"TRI G MODE: RETR REPETI Tl VE'

200 Start_fer IStart an FER test

210 I Set up a softkey to query rho neasurenent

220 USER 1 KEYS !Selects User 1 softkey definitions on | TF keyboard, nornal nobde
230 ON KEY 1 LABEL "rho", 15 CALL Measure_t x_qual

240 PRI NT ""
250 PRINT "Press softkey F1 to nake a rho neasurenent"”
260 PRI NT ""
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270 LOOP

280 Dl SABLE ! Di sabl es interrupt while output/enter

290 QUTPUT 714;"neas:cdm fer:fran?; err?"

300 ENTER 714; Franmes_count ed, Errors_count ed

310 ENABLE ! Enabl es keyboard interrupt allow ng branch to rho neas

320 DI SP "Franes Counted ="; Frames_counted; "Errors Counted ="; Errors_counted

330 END LOOP

340 QUTPUT 714; " CDVA: CALL: END"

350 OQUTPUT 714;"TRI G MODE: RETR SI NGLE"

360 d ear_bus: I Clears the bus in case of query untermi nated or query interrupted
370 CLEAR 714

380 ERROR RETURN

390 DI SP " PROGRAM DONE"

400 End_of _prog: I Branch here if timeout occurs

410 END

420 !

430 Page_phone: SUB Page_phone

440 QUTPUT 714; " CDVA: CELL: ASEC: BWP -50 dBnj STAT ON'

450 OQUTPUT 714; " CDVA: RFCH 384" !

460 PRI NT "WHEN THE MOBI LE FI NDS SERVI CE AND HAS REGQ STERED, PRESS THE CONTI NUE
SOFTKEY (F2)"

470 DI SP "Waiting..."

480 PAUSE

490 QUTPUT 714; " CDVA: CALL: TRAF: DATA: MODE ' SVC OPT 2"

530 QUTPUT 714; " CDVA: CALL: MAKE"

540 DI SP "Mobile is being paged..."

550 ! The following loop will continue until the CDVA Event register

560 ! indicates that the phone has ' Connected’

590 REPEAT

600 WAIT .1 1100 nS wait to allow Test Set to handl e other tasks

610 QUTPUT 714; " STAT: CDVA: EVENT?"

620 ENTER 714; Event _reg

690 UNTIL BIT(Event _reg,3)! Monitoring "Connected" annunci ator bit

700 CLEAR SCREEN

710 PRI NT "Page successful, nmobile is connected"

720  SUBEND

73 0 Initialize_ts: SUB Initialize_ts(Loss)

332

S:\HPe8285A\APPMOD\BOOK\CHAPTERS\amthrput.fm



740
750
760
770
780
790
800
810
820
830
840
850
860

870
880
890
900

Chapter 11, Increasing Measurement Throughput
Performing Transmitter and Receiver testing concurrently

CLEAR 714

CLEAR SCREEN

DISP "Initializing...."

QUTPUT 714;"*RST"! Reset

VWAIT 5

OQUTPUT 714; " CONF: OFL: MODE ' ON ; RFIN "; Loss! External Path Loss

SUBEND
Measure_t x_qual : SUB Measure_t x_qual

I This routine neasures transnmitter rho while FER i s running
PRI NT ""

PRI NT "Measuring rho..."

QUTPUT 714;" MEAS: CDM RHO?"

ENTER 714; Rho

PRINT "Rho is "; Rho
! At this point, programexecution will return to the |oop
' in the main programthat displays FER results.

SUBEND-

910 Start_fer: SUB Start_fer ! Frame Error Rate Test

920
950
960
980
990

I This sets up the parameters and arms the FER test.

OUTPUT 714;"DISP CRXTEST"

OUTPUT 714;"MEAS:CDM:FER:STAT ON"

OUTPUT 714;"DISPLAY:FER:INTERIM:RESULTS 'Yes"
SUBEND
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Chapter 11, Increasing Measurement Throughput
Minimizing bus configuration time

Minimizing bus configuration time

Every timeaBASIC or IBASIC OUTPUT or ENTER statement is executed, the
bus (HP-IB) has to be configured for data transfer. Using compound HP-IB
statements minimizes bus configuration time by combining several operations
into one HP-IB OUTPUT or ENTER statement.

To combine multiple HP-1IB commands into one OUTPUT statement, use the ;
(semicolon) separator and/or the ;: (semicolon colon) separator.

Example 1. Using the semicolon in compound OUTPUT statements

The following example sets the Traffic Data Mode to Service Option 2 and the
Data Rate to Full. The semicolon separator causes the HP-1B command parsor to
back up one level in the command hierarchy.

The following example...

* 10 OUTPUT 714;"CDMA:CALL:TRAFFIC:DATA:MODE 'Svc Opt 2™, and
* 20 OUTPUT 714;"CDMA:CALL:TRAFFIC:DATA:RATE 'Full™

...could be replaced with:

OUTPUT 714,"CDMA:CALL: TRAFFIC:DATA:MODE ’'Svc Opt 2';RATE
"Full™
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Example 2. Using the semicolon-colon in compound OUTPUT statements

The following example sets the Sctr A Pwr level to -70 dBm, then attempts to
make a call. The semicolon-colon separator causes the HP-1B command parsor to
back up to the top level in the command hierarchy.

QUTPUT 714; " CDMA: CELL: ASECTOR: BWPOAER - 70 DBM : CDVA: CALL: MAKE"
The following example...

e 10 OUTPUT 714;"CDMA:CELL:ASECTOR:BWPOWER -70 DBM", and
« 20 OUTPUT 714;"CDMA:CALL:MAKE"

1T J01deyd
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...could be replaced with:

OUTPUT 714;,"CDMA:CELL:ASECTOR:BWPOWER -70
DBM;:CDMA:CALL:MAKE"

Example 3. Reading multiple values using one ENTER statement

The following four lines of code query the Test Set for an Average Power
measurement and the Average Power HP-1B units, then read both of these values
into the two variables Average _power and Units$.

The following example...

e 10 OUTPUT 714;"MEAS:CDMANALYZER:AVGPOWER?",

e« 20 ENTER 714;Average_power

e 30 OUTPUT 714;"MEAS:CDMANALYZER:AVGPOWER:UNITS?",
e 40 ENTER 714;Units$

...could be replaced by:

10 QUTPUT 714; " MEAS. CODMANALYZER: AVGPONER?; AVGPOVNER: UNI TS?"
20 ENTER 714; Aver age_power, Units$
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Reducing delays caused by unused measurements

When ameasurement cycleistriggered, the Test Set will attempt to obtain avalue
for al active measurements.

For instance, in CDMA mode (which isinvoked when any CDMA screenis

selected) the power measurement that is currently selected (Average Power,

Access Probe Power, or Channel Power) is active by default. However, let’s
assume you are making a rho measurement and do not intend to query the power
measurement. You can greatly speed up the availability of a rho measurement by
turning off the currently selected power measurement.

Example 1. Turning off Average Power and Channel Power measurements

The following example turns off the Average Power measurement:

OUTPUT 714:"MEAS:CDM:AVGP:STATE OFF”

Example 2. Turning off the Rho suite of measur ements

Conversely, lets assume you are making a power measurement and do not need
rho or any of the rho suite of measurements.

The following example turns off the rho measurements:
OUTPUT 714:"MEAS:CDM:RHO:STATE OFF”
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Reducing delays caused by screen changes

Chapter 11, Increasing Measurement Throughput
Reducing delays caused by screen changes

Each time the screen being displayed on the Test Set (active screen) is changed, it
takes approximately 250 msto access and draw the new screen. Additionally, each
time afield on the active screen is changed it takes a finite amount of timeto
update the field. This update time depends on the length and type of field.

indybnouyy
1uailsinses|y Buisealou|
TT J01deyd

When the Test Set is operated remotely, it is possible to display a special “r
screen.” When the remote screen is displayed, the active screen is never ¢

When the remote screen is being displayed, the Test Set's display is in the
“locked” state. When the control program on the external controller unlocks the
display, the screen is returned to the last remote screen requested. The *RST
Common Command will place the Test Set’s display screen in the “unlocked”
state. Pressing the [LOCAL] key causes a locked Test Set display session to end
and causes the Test Set’s display screen to return to the unlocked state.

To Lock the Test Set’s Display Screen.

NOTE:

Use the :SPECia:DISPlay 'LOCKED’UNLOCKED’ commands to lock and
unlock the Test Set’s display screen.

Syntax

: SPECi aL: DI SPl ay ' LOCKED

: SPECi aL: DI SPl ay ' UNLOCKED

Example

QUTPUT 714; " SPEC: DI SP ' LOCKED "

locks the Test Set’s display screen.

SPECial:DISPlay 'LOCKED'|'UNLOCKED' must not be invoked from the Test Set’s built-

in IBASIC Controller. Executing these commands from an IBASIC program can produce
unexpected results and is not supported.
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Chapter 11, Increasing Measurement Throughput
Reducing measurement setup time

Reducing measurement setup time

Measurement setup time can be minimized by specifying POWERON settings

and specifying BASE settings in the Test Set's Save/Recall registers. Refer to
Saving and Recalling Instrument Setups in Chapter 3, Operating Overview,
HP E8285A Users Guide.
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Symbols

"Enable timer-based registration."
on page 148, 201

Numerics

32768, 49, 324, 326
600 ohm impedance, 254

A

access attempts, ignoring, 179
access parameters message, 145,
184
access probe output power
measurements, 175
programming example, 187
address, HP-1B, 244
alert order, 276
amplitude error measurements,
130
programming example, 137
analog system type, 194
arm measurement, 69
authentication, 283
list of tests, 199, 223
authentication tests
initializing shared secret data to
zero, 201
performing a unique
challenge-response, 216
shared secret data update on a
traffic channel, 214, 219,
221, 222
updating shared secret data,
209
average power measurements
selecting, 27
zeroing procedure, 24

C

cable loss
correcting for, 29
measuring, 33
calibrating
See also zeroing
calibration
recommendations, for zeroing
average power, 24
recommendations, overall, 15
call
mobile originated, 53, 221
mobile terminated, 52, 328
origination (analog call
processing), 275
Call Processing (analog)
Status Register Group, program
flow control, 264

call processing (analog)
general procedure, 254
overview, 249
screen, description of, 251
state diagram, 250
Call Processing Subsystem
(analog)
accessing, 260
command syntax, 261
error messages, reading, 263
first-time setup, 262
guerying data messages, 265
screen mnemonics, 260
carrier feedthrough
measurements, 130
programming example, 137
carrier frequency, 109
CDMA to analog handoff, 190
programming example, 198
channel level calibration
programming example, 17, 18
channel numbers
EIA/TIA I1S-95A, 56
channel power measurements
programming example, 23
concurrent measurements
cdma transmitter and receiver,
331
configuration
analog call processing, 279
for analog call processing, 268
continuous 0 power control bits,
149
continuous 1 power control bits,
159
control channel
turning on for analog call
processing, 270
control channel (analog)
turning on, 280
controlled output power
measurements, 153

D

data rate

paging channel, 120

Service Option 2, 66

Service Option 9, 66
demodulation

forward traffic channel, 60

slotted mode paging channel in

AWGN, 118

desensitization, single tone, 88
dynamic range measurement, 75

programming example, 85

E

Eb/Nt
resolution of reading, 65
Ec/lor
Sector A Power, default value,
62
external controller, 242

F

FER

specification, 67

status bits, 70, 83, 100, 116
frame rate characters

forward channel, 316

reverse channel, 316
frequency error measurements,

130
programming example, 137

H

handoff
CDMA to analog, 190
mobile station to new voice
channel (analog call
processing), 273
parameters, 195
verification, 197
HP-IB
address, 244
external control, 242
hum and noise
measurement, 303

ignore access attempts, 179
impedance
600 ohms, 254
input, for analog call processing,
254
output, for call analog
processing, 254
Increasing measurement speed
screen display time, 337
increasing measurement
throughput, 321
Init Power parameter, 145, 184
intemodulation spurious response
attenuation measurement,
105
interim test results, 68
loc
definition, 63, 64
lor/loc
definition, 121
I1S-95A
CDMA channel numbers, 56
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L

load impedance, 254
loading ROM program
HP-IB syntax for, 17, 18
logging, CDMA protocol, 305
loopback mode
data, 49, 324, 326
voice, 49, 324, 326

M
Max Req Seq parameter, 145

Max Rsp Seq parameter, 145, 184

maximum power measurements,
139
RF output power, 143
maximum RF output power
measurements
programming example, 151
measurements
amplitude error, 130
carrier feedthrough, 130
demodulation of forward traffic
channel with AWGN, 60
demodulation of slotted mode
paging channel in AWGN,
118
dynamic range, 75
frequency error, 130
hum and noise, 303
intermodulation spurious
response attenuation, 105
phase error, 130
power, access probe, 175
power, maximum, 139
power, maximum RF output,
143
power, minimum, 139
power, minimum controlled
output, 153
power, range of open loop
output, 164
receiver sensitivity (CDMA), 75
RF sensitivity (analog), 302
rho, 130
single tone desensitization, 88
time offset, 130
waveform quality, 130
MER
definition, 118
MER (message error rate)
calculation, 127
message
changing contents, 299
logging, CDMA protocol, 305
viewing decoded words from
mobile station handoff, 292

viewing decoded words from
mobile station origination,
295
viewing decoded words from
mobile station page, 290
viewing decoded words from
mobile station registration,
289
viewing decoded words from
mobile station release, 293
viewing decoded words from
order to change TX power of
mobile, 294
message error rate. See MER.
MIN
MS id, 282
minimum controlled output power
measurements
programming example, 161
minimum power measurements,
139
controlled output power, 153

N

no service

troubleshooting, 55
Nom Power parameter, 145, 184
Num Step parameter, 145, 184

O

open loop output power (range)
measurements
programming example, 173
open loop output power range, 164
origination, call (analog), 275

P

PAG_1 parameter, 124
PAG_2 parameter, 124
PAG_4 parameter, 124
paging
mobile station (analog), 283
mobile station for analog call
processing, 271
paging channel
data rate, 120
PCB_CAL, 17, 18
phase error measurements, 130
programming example, 137
phone number
MS Id, 282
pilot Ec/lor
factory preset value, 62
power
mobile station transmitted, 274
power control bits

continuous 0, 149
continuous 1, 159
power measurements
access probe output power, 175
maximum closed/open loop, 139
maximum RF output, 143
minimum closed/open loop, 139
minimum, controlled output,
153
range of open loop output power,
164
power meter
RF, zeroing for analog call
processing, 267
Power Step parameter, 145, 184
power-up registration, 50
programming example
access probe output power
measurement, 187
amplitude error measurements,
137
carrier feedthrough
measurements, 137
CDMA channel level
calibration, 17, 18
CDMA to analog handoff, 198
channel power calibration, 23
demodulation of forward traffic
channel with AWGN
measurement, 72
dynamic range measurement,
85
frequency error measurements,
137
maximum RF output power
measurements, 151
minimum controlled output
power measurements, 161
open loop output power (range)
measurements, 173
phase error measurements, 137
receiver sensitivity
measurement, 85
rho measurements, 137
single tone desensitization
measurement, 102
time offset measurements, 137
waveform quality
measurements, 137
protocol logging, 305
commands, 317
example log, 315

Q
querying
amplitude error measurement,
136
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calibrating status event
register, 23

carrier feedthrough
measurement, 136

CDMA status event register, 51

Eb/Nt, 65

frequency error measurement,
136

phase error measurement, 136

rho measurement, 136

time offset measurement, 136

R

range of open loop output power
measurements, 164
programming example, 173
receiver sensitivity measurement
programming example, 85
receiver sensitivity measurement
(CDMA), 75
receiver tests
demodulation of forward traffic
channel with AWGN, 60
demodulation of slotted mode
paging channel in AWGN,
118
dynamic range, 75
intemodulation spurious
response attenuation, 105
list of, 59
receiver sensitivity (CDMA), 75
single tone desensitization, 88
registration
of mobile station, 50
of mobile station for analog call
processing, 270
power up, 51
troubleshooting failures, 57
release
mobile station, 273
RF channel
setting for home system, 56
setting for system A, 56
setting for system B, 56
RF output power measurements,
143
RF path loss
correcting for, 29
measuring, 33
rho measurements, 130
programming example, 137
running ROM program, 19
HP-IB syntax for, 19

S

SAT tolerance, wide, 192
Sector A Power

Ec/lor, default value, 62
sensitivity
RF, measuring (analog), 302
sensitivity, receiver (CDMA), 75
service option
selecting, 49, 324, 326
Service Option 2
data rate, 66
Service Option 9
data rate, 66
shared secret data
initializing to zero, 201
updating, 209
shared secret data update
traffic channel, 214, 219, 221,
222
short message service
Sending short messages on the
Paging/Access channels,
225
sending short messages on the
Traffic channels, 233
SID, 56
single tone desensitization
measurement, 88
programming example, 102
slotted mode paging channel
demodulation, 118
SMS tests
sending short messages on the
Paging/Access channels,
225
sending short messages on the
Traffic channels, 233
spurs, 105
SSD
see shared secret data, 201, 209,
214, 219, 221, 222
system type, analog, 194

T

time offset measurements, 130
programming example, 137
tolerance, SAT, 192
Traffic Ec/lor
definition, 62
transmitter tests
list of, 129
waveform quality, 130
troubleshooting
no service found, 55
registration failures, 57

U
unique challenge-response, 216

w

waveform quality measurements
list of, 130
programming example, 137
wide SAT tolerance, 192
word
decoded from mobile station
handoff, 292
decoded from mobile station
origination, 295
decoded from mobile station
page, 290
decoded from mobile station
registration, 289
decoded from mobile station
release, 293
to view, from order to change TX
power of mobile, 294

z

zeroing
average power measurements,
24
recommendations, for average
power, 24
RF power meter for analog call
processing, 267, 278
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