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SAFETY FIRST: TO ALL OPERATIONS PERSONNEL

REFER ALL SERVICING OF UNIT TO QUALIFIED TECHNICAL PERSONNEL. This unit contains no operator
serviceable parts.

CASE, COVER OR PANEL REMOVAL

Removing the Test Set from the case exposes the operator to electrical hazards that can result in electrical shock
or equipment damage. Do not operate this Test Set with the Chassis Assembly removed from the Case Assembly.

SAFETY IDENTIFICATION IN TECHNICAL MANUAL

This manual uses the following terms to draw attention to possible safety hazards, that may exist when operating
this equipment.

CAUTION: THIS TERM IDENTIFIES CONDITIONS OR ACTIVITIES THAT, IF IGNORED, CAN RESULT IN
EQUIPMENT OR PROPERTY DAMAGE (e.g., FIRE).

WARNING: THIS TERM IDENTIFIES CONDITIONS OR ACTIVITIES THAT, IF IGNORED, CAN RESULT IN
PERSONAL INJURY OR DEATH.

SAFETY SYMBOLS IN MANUALS AND ON UNITS

A CAUTION: Refer to accompanying documents.

T/ AC OR DC TERMINAL: Terminal that may supply or be supplied with ac or dc voltage.
——— DC TERMINAL: Terminal that may supply or be supplied with dc voltage.

/\/ AC TERMINAL: Terminal that may supply or be supplied with ac or alternating volitage.

@ SWITCH ON/OFF (Push-Push): AC line power to the device is connected ON or disconnected OFF.

EQUIPMENT GROUNDING PRECAUTION
Improper grounding of equipment can result in electrical shock.
USE OF PROBES

Check the specifications for the maximum voltage, current and power ratings of any connector on the Test Set
before connecting it with a probe from a terminal device. Be sure the terminal device performs within these
specifications before using it for measurement, to prevent electrical shock or damage to the equipment.

POWER CORDS

Power cords must not be frayed, broken nor expose bare wiring when operating this equipment.

USE RECOMMENDED FUSES ONLY

Use only fuses specifically recommended for the equipment at the specified current and voltage ratings.
INTERNAL BATTERY

This unit contains a Lithium Battery, serviceable only by a qualified technician.

CAUTION: SIGNAL GENERATORS CAN BE A SOURCE OF ELECTROMAGNETIC INTERFERENCE (EMI) TO
COMMUNICATION RECEIVERS. SOME TRANSMITTED SIGNALS CAN CAUSE DISRUPTION AND
INTERFERENCE TO COMMUNICATION SERVICES OUT TO A DISTANCE OF SEVERAL MILES. USERS
OF THIS EQUIPMENT SHOULD SCRUTINIZE ANY OPERATION THAT RESULTS IN RADIATION OF A
SIGNAL (DIRECTLY OR INDIRECTLY) AND SHOULD TAKE NECESSARY PRECAUTIONS TO AVOID
POTENTIAL COMMUNICATION INTERFERENCE PROBLEMS.
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OVERVIEW

1.1 OVERVIEW OF THE CSA OPTION

This manual contains instructions for
operating the CSA option for the IFR-1900
and is intended to be used in conjunction
with the IFR-1900 Operation Manual
(1002-3402-200). The CSA option is a Dual
Mode / Tri-Band Cellular System Analyzer
for the IFR-1900 Communication Service
Monitor. The CSA option, referred to as the
CSA, provides the ability to monitor,
simulate and test Base and Mobile Stations
utilizing EIA/TIA-553, EIA/TIA-627
(formerly 1S-54B), I1S-136 (Rev. 0) and
NT400®© protocols.

The CSA, contained within the IFR-1900 ,
consists of additional hardware and software
necessary to perform the protocol functions
and tests. The CSA is controlled from the
IFR-1900 front panel and color display or
remotely through the rear panel connectors.

CSA Option
Hardware

03418005

The CSA provides the following functions
and tests:

® [S-136 Cellular Data Monitor.

® Analog Control Channel Cell Site
Simulation.

® [S5-136 Base Station Digital Traffic Bit-
Error Rate test.

® Modulation Accuracy and Power
Measurements.

® Digital Control Channel Cell Site
Simulation.

® Digital Control Channel Mobile
Simulation.

® Self Test, Diagnostics, Configuration
Info, External I/O Setup and a User File
System.

The CSA is operated remotely through the
rear panel of the IFR-1900 by means of the
following:

® Dedicated RS-232 Connector.

® Additional IEEE-488 address using the
IFR-1900 GPIB Connector.

® Additional Test MACro (TMAC)
commands for IS-136 protocol and
control.

1-1



1.2 CELLULAR BAND OPERATION

The CSA operates within the three following
frequency bands, supporting the channels of
each cellular band and the protocols
discussed in 1.1:

BAND CSA NAME | CHANNEL NO.
800 MHz Cellular U8 1 to 1023
1900 MHz PCS* HY 1 to 1999
400 MHz U4 1 to 333

*Personal Communications Service.

When preparing to operate within a specific
cellular band, the user must specify both the
channel and band.

BROADCAST CHANNEL
CHANNEL 1 RATE Full SLOT 2
F/E #Valges
A
CSA Band Name
03416052

1-2

1.3 CELLULAR CHANNEL
DEFINITION

The CSA monitors and simulates the
following channels:

CELLULAR CHANNEL ACRONYM
Forward Digital Control Channel FDCCH
Broadcast Channel
= (includes F-BCCH. E-BCCH BCCH
E and S-BCCH)
§ SMSCH. PCH and ARCH SPACH
-E Reverse Digital Control Channel RDCCH
S Forward Analog Control Channel FOCC
Reverse Analog Control Channel* RECC
=z Forward Digital Traffic Channel FDTC
_:E Reverse Digital Traffic Channel® RDTC
% Forward Anaiog Voice Channel FvVC
;5) Reverse Analog Voice Channel* RVC

* Monitored only. not simulated.

Each item in this operation manual that
specifically discusses 1S-136 is marked with
the following symbol: <XI.

The Cellular Channel names and acronyms
listed above are used interchangeably in this
manual.

1.4 TO INSTALL THE CSA

The CSA s
IFR-1900.

factory-installed in the




1.5 OPERATING BASICS

To access the Dual Mode/Tri-Band
functions of the CSA

Screens and menus of the CSA appear on the
color display of the IFR-1900. The front
panel keys are used to operate the CSA.

Pressing DPLX and Sp Tst F5 displays the
Dual Mode 1S-136 Cellular menu. All CSA
functions and tests are accessed from this
screen. Pressing the DATA ENTRY Key or
Softkey associated with an item selects the
desired function.

DUAL MODE IS-136 CELLULAR

. 18-136 CELLULAR DATA MONITOR

. ACC CELL SITE SIMULATION

BASE STATION DIGITAL TRAFFIC BER

. MODULATION ACCURACY AND POWER
. DCCH CELL SITE SIMULATION

. DCCH MOBILE SIMULATION

DG4 WM —

03416107

To access operation screens and setup
menus

Once a selection is made from the Dual
Mode 1S-136 Cellular menu and the starting
screen of the function appears, the Softkeys
are used to access the rest of the screens.
The Ret Softkey returns operation to the
previous screen. (See Appendix C, Auxiliary
Functions, for a description of AUX2 F5
softkey.)

Many of the screens have a setup menu used
to select the data fields displayed or to enter
other settings. Press SETUP to access the
menu of the current screen. Some menus are
two or three pages in length, with Softkeys
Page 1, Page 2 or Page 3 used to display
other pages. Press Ret F6 to return to the
operation screen.

To move the cursor and enter values

The FIELD SELECT Keys move the cursor
between selectable fields on each screen or
menu. Once the desired field is highlighted
by the cursor, press ENTER to activate the
field. If the field contains alpha-numeric
data, use the DATA ENTRY Keys to enter a
value (press SHIFT to access the alphabetic
characters). For symbolic characters, use the
DATA SCROLL T and | Keys to scroll the
possible selections until the desired selection
appears. Press ENTER to finalize the edit.
If the field has only two possible settings,
press ENTER to toggle the field to the other
setting.

To use the Scrolling Window on Selected
Data Monitor Screens

The BCCH, SPACH, RDCCH, FDTC and
RDTC data monitor screens provide a display
window that can be scrolled to view when
the number of data fields to be displayed
extends beyond the maximum displayable.
When this happens, the non-scrolling window
automatically changes to one that may be
scrolled.

Activate the scrolling window by positioning
the cursor on the top bar of the scrolling
window. Once activated, the data fields may
be scrolled up or down through the window
with the DATA SCROLL T and | Keys (use
DATA SCROLL < and — Keys to “page”
through data fields).

BROADCAST CHANNEL
CHANNEL 999 U8 RATE Full SLOT 2
Data Fields F/E Values

AccBuSz

bar becomes highlighted

AdDcchNum

03416053
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To use the Softkeys

Screens and menus contain at least one set of
Softkey definitions across the bottom. Each
definition corresponds to the F Keys located
under the color display. If a sereen or menu
has more than one set of Softkeys,
More appears as the F6 definition. Pressing
More F6 alternates the sets of Softkeys that
are displayed.

9157008

To print any screen on the color display

Press PRINT SCRN to print any screen.

The IFR-1900 printing parameters must be
set before plotting. (See IFR-1900
Operation Manual.)




CONNECTORS

2.1 IFR-1900 FRONT PANEL CONNECTORS UTILIZED BY THE CSA
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ANTENNA IN Connector A T/R Connector &

Monitors low level "off the air" signals. Sends and receives RF signals from the Base

THE MAXIMUM CONTINUOUS INPUT Station or Mobile Phone. Connect T/R

FOR THE ANTENNA IN CONNECTOR Connector to RF Input/Output of device to be

IS 10 W. tested. THE MAXIMUM CONTINUOUS
INPUT FOR THE T/R CONNECTOR
IS 50 W.

OPERATIONAL INPUT SIGNAL POWER RANGES
ANTENNA IN Connector -80 to 0 dBm

T/R Connector -5 to +47 dBm

To compensate for higher power levels into the ANTENNA IN or T/R Connectors, use the
Analyzer feature provided with each monitor screen to adjust input attenuation.
(See "To adjust input attenuation using Analyzer feature" in Section 3.)

[There is 60 dB attenuation difference between the T/R and ANTENNA IN Connectors. J

ﬁ)ower measurements can be made only from the T/R Connector. J

2-1



2.2 CSA CONNECTORS ON REAR PANEL OF IFR-1900

(=

OPT. R5-232

L

For Connectors in the
shaded area, see IFR-1900
Operation Manual.

]

Mo

,_ V, —"; SYNG , w
@ .
N

OPT. RS-232 Connector

Provides for serial remote operation of
the CSA.

SYNC OUT Connector

BNC  output (TTL) representing the
beginning of the designated TDMA timeslot
of the Mobile Station being tested. Active
during Cell Site Simulation only. Signal
goes low for 6.7 ms starting at the beginning
of the Mobile Station TDMA burst.

| and Q OUT Connectors

BNC outputs (analog) representing the
baseband drive signals for the DQPSK
modulation for  the CSA  generator.
Provides a 1 volt signal that represents the
absolute I/Q values which may be routed to
an RF signal generator that accepts complex
RF signals.

Depending on the IFR-1900 printer output
setup, the following IFR-1900 Connectors
can be used for printing screens:

See IFR-1900
Operation Manual

® PRINTER

® HOST RS-232
® GPIB (IEEE) }

2-2
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GPIB (IEEE) Connector (See IFR-1900
Operation Manual)

The IFR-1900 and CSA internally share the
IFR-1900's GPIB Connector, as shown below:

§ IFR-1900

‘= (internal CSA

1 hard ;

| srdvare option | |
1 software) i

IFR-1900
Enclosure |

User must specify different
GPIB addresses for the [FR-1900 and
CSA Option. See Appendix D,
Remote Configuration

03401008



OPERATION

3.1 1S-136 CELLULAR DATA
MONITOR

The IS-136 Cellular Data Monitor receives
and displays messages and data fields
received from the Base Station and Mobile
Station. The ANTENNA IN Connector
receives the cellular input and becomes
active as soon as the screen is accessed.

Operation screens have setup menus allowing
the selection of the data fields that are
displayed. The user can select up to 10 or 16
data fields in any order.

A Capture feature holds or “captures” the
current data on the screen associated with a
specified order or MIN received. Prior to
receiving a specified order or MIN or with
Capture off, data fields are updated as new
data is received. A “Recap” Softkey 1is
provided to return the operation screen to
live monitoring until the capture criteria is,
again, met.

A Follow feature allows the operation to
follow a call to the Digital Traffic or Analog
Voice Channel when a channel designation is
made. This feature also follows the call
when a handoff is made and returns operation
to the Forward Digital Control Channel
(FDCCH) screens or Forward Analog Control
Channel (FOCC) screen once the call is
terminated.

An Analyzer feature displays the frequency
spectrum centered on the current channel.
The selection of a new channel or band
(U8, U4 or HY) from the Analyzer display is
maintained when returning to the previous
cellular data monitor screen from which the
Analyzer display was originally called.
The Analyzer feature utilizes the Spectrum
Analyzer display on the Duplex Transmitter

operation screen of the IFR-1900.
(See "To view the spectrum of the currently
monitored channel” for additional

instructions for using the Analyzer feature.)
Press Sp Tst Softkey to return to monitor
screen.

To access the 1S-136 Cellular Data Monitor

Press DPLX and Sp Tst F5 to activate the
CSA. The Dual Mode 1S-136 Cellular main
menu appears. Press I to select the IS-136
Cellular Data Monitor. The Broadcast
Control Channel (BCCH) screen appears:

BROADCAST CHANNEL
CHANNEL[___1] U8 RATE Full SLOT 2
DalaFlelds =~ F/E Valwes - - . . - - .

AccBuSz %
AdDcchNum
AdDcchlinf
02

03t
AlphSID

03416054
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Digital Control

Neighbors . BCCH BCCH Channel
List < Screen B2 Setup
Screen Menu
!
spAcH | |SPACH
SETUP Setup
Screen
Menu
]
A 4
RDCCH Analog Control
»RDCCH Setup Channel
Screen Menu v
§ FOCC FOCC
setur] Setup
Screen Menu
A\ 4
) FOCC
Voice Channels Raw
YVYY
Data
FDTC FDTC
setur] Setup
Screen Menu v
1 RECC RECC
"q BETUP Setup
'L Screen Menu
FDTC {S-136
Raw Timeslot ]
Data Raw Data VRECC
Raw
v Y *
Data
RDTC RDTC
setur| Setup
Screen
Menu
v v
FVC FVC
> SETUP Setup
Screen
Menu
v
FVC
Raw
Data
YvYy
RVC I::] Start-up Screen
Screen

[S-136 Cellular Data Monitor Screen Hierarchy

9150014




To connect the Test Set for Cell Site
Monitoring

For Cell Site monitoring, the ANTENNA IN
Connector is used for receiving signals from
the Base Station and Mobile Station. No
signals are transmitted during Cell Site
monitoring.

Y

p
& 0o cooo gBg
o oo oooo O

00 0000 C)
0000000
0O00000c OO0
0000000 00
O
- onpooon ©9°°9%000 O

L L

03403001

To view the spectrum of the currently
monitored channel

Each channel screen of the IS-136 Cellular
Data Monitor has the Analyzer feature. This
feature provides access to the IFR-1900
Analyzer for displaying the current spectrum.
Press ANLZ Softkey to activate the Analyzer
feature and enter the Duplex Transmitter
Operation screen. (To wview the full
Analyzer, press Disp FI1 and 2.) For other
Duplex Transmitter Operation screen
adjustments, see [FR-1900 Operation
Manual. The following is a sample Analyzer
display for cellular operation:

TX=[CH] 333F U4 MOD User LVL

RF IN ANT _0dB -30dBm 7.0 dBm
FREQ
879.63016

FREQ ERR

+0.166 kHz

AF 8.218 kH
DEV

L fﬁ b + 8.02 kHz

AL MV e

PEAREL :
sl DIST

0 K 0.0%
FM Z @ Meters | Sp Tst § More

£ =d
el

0
Dup Rx
03416055

Utilizing the Analyzer feature, the user can
determine if the incoming signal is within
the operational range of the CSA Option
(see Section 2). See below to compensate
for input power levels.

Selecting a different RF frequency or
channel/band with the Analyzer displayed
also changes the channel or band monitored
by the current cellular screen. To return to
the previous IS-136 Cellular Data Monitor
screen, press Sp Tst FS.

To adjust input attenuation using Analyzer
feature

Move cursor to Input Attenuation field and
Press DATA SCROLL T to select desired
level of attenuation.

TX=CH 333 F U4 MOD User LVL

RF IN ANT [15dB -30dBm 7.0 dBm
[ FREQ

3016

Vary Input Attenuation
as needed to compensate for
higher power levels.

03416153

See IFR-1900 Operation Manual for more
details.



To select the data fields displayed on the
operation screens

Screens display numerous data fields. With
the exception of the Neighbors List, Raw
Data and RVC screens, data fields displayed
are selected from the respective setup menu.

Press SETUP to display the setup menu for
the current screen:

BROADCAST CHAN SETUP - Page 1
USE 0-9, A-F TO MAKE YOUR SELECTIONS

AccBuqu cBN  [WECL  [x/L3Ll X
AdDcch |1| CHAN |BiEHFC_  [X{LAREG X
AlphSID 2] CLI C EMS%T pIX| MACA8 X
ARQMapl|3{ Custom |D| FbcchCl X| MACALStX
AUTH |4 Dela E FMngTng MACAStajxX
BC 5| DEREG |F| FOR X| MACATypX
Bl 6| DICMode[X| HyprCtr [X| MaxBusy X
BSMC |7| DPMMap!X| Hyprinf [X]MaxPFC |X
CAP 8| DVCC X! InitSel |X{MaxRep X
CBarred |9/ EbcchCl B IRASup X MaxRet [X|

Help [JPage 2[JPage 3 Isetmsgl] ] Ret

09116002

Move the cursor to the desired fields and
press a DATA ENTRY Key (0 to 9, A to F).
The number used determines the order the
selected field is displayed on the current
screen. Pressing any other DATA ENTRY
Key deselects the field. Some setup menus
have 2 or 3 pages and Page I, Page 2 or
Page 3 Softkeys. Pressing the Page Softkeys
toggles operation from one page to the other.
For field descriptions, see Section 6. Press
Ret F5 when desired data fields are selected.

3-4

To monitor selected data fields received
on the Broadcast Channel (F-BCCH,
E-BCCH, S-BCCH) I3

From any screen, press DPLX, Sp Tst F5
and 1 to access the Broadcast Channel
Screen. Move cursor to the CHANNEL,
BAND and SLOT fields and select the
cellular channel (1 to 1999, depending on
band), band (U8, U4 or HY) and TDMA slot
(1 to 3) to monitor. Move cursor to the
RATE field and, pressing ENTER, toggle the
rate to Full or Half.

BROADCAST CHANNEL

CHANNEL[__1] us  RATE Full SLOT 2
Dala Fields F/E Valyes

AccBuSz
AdDcchNum
AdDcchint
02

03 -
AlphSID
ARQMap
AUTH

FDTC FVC Folw FOCC Ret More
03416054

Press SETUP to display the setup menu, and
select the data fields to be displayed.

BROADCAST CHAN SETUP - Page 1
USE 0-9, A-F TO MAKE YOUR SELECTIONS

AccBuSz[@ cBN Al ECL x| L3LI X
AdDcch |1| CHAN B| EHFC X|LAREG [X
AlphSID |2| CLI C EMS%TCVPX MACA X
ARQMap{3i Custom |D| FbcchCl X| MACALst|X
AUTH 4| Dela E FMngTé/pX MACAStalxX
BC 5| DEREG |F| FOR X| MACATypX
Bl 6| DICModelX| HyprCtr |X| MaxBusy X
BSMC |7 DPMMapiX| Hyprinf X| MaxPFC X
CAP 8t DVCC  [X| InitSel |[X|MaxRep [X
CBarred 8] EbcehCl [X] IRASup [X] MaxRet X

Help [ Page 2] Page 3| setMsgl} I Ret

09116002



Pressing Help F1 toggles a field containing
the full name listing of the abbreviated
display name currently selected by the
cursor.

CBarred 5 EbcchCl

RASup X VxR

Access Burst Size

B rage 2] Page 3[setMsg]

09116011

Pressing SetMsg F4 provides preset data
field selections by message type. Press
DATA SCROLL 7T until desired message type
appears in the shaded field. Press ENTER to
accept the current message type presets;
otherwise, press ESC F6. All data field
selections made prior to using the SetMsg
function are not retained; however, manual
changes afterward are allowed.

09116012

The contents of data fields are updated as
they are received. F-BCCH (Fast Broadcast
Control Channel) information is indicated by
an “F;” while E-BCCH (Extended Broadcast
Control Channel) information is indicated by
an “E.”

To follow a call from the Broadcast
Control Channel to the assigned Digital
Traffic or Analog Voice Channel 3

Press Folw F3 to activate Follow. A call
assigned a Digital Traffic or Analog Voice
channel displays the appropriate screen and
monitors the call.

If a handoff occurs, the new channel is
monitored (if in range). When the call is
terminated or travels out of range, operation
returns to the Broadcast Control Channel
(BCCH) screen. To turn Follow off, press
Folw F3, again. Follow can be initiated
from the Broadcast Channel, SPACH*
Channel, FOCC (Forward Analog Control
Channel), FDTC (Forward Digital Traffic
Channel) or the FVC (Forward Analog Voice
Channel) screen.

To monitor messages and selected data
fields received on the SPACH* Channel
aD

From the Broadcast Channel screen, press
More F6 and Spach F3 to display the
SPACH Channel screen.

SPACH CHANNEL

CHANNEL 2] U8 RATE Full . SLOT 2
MsgType: [LAUDIT I]CAPABILITY ]l

Rata Fields ~— Values

P / RlLstLen
P / RNamlen
02 "

P / RName

03
04
05
06
07

Fo1c | Fvc B Fow B Raceh | aniz | Ret

03416056

Select the cellular channel, band and TDMA
slot to monitor. Move cursor to the RATE
field and, pressing ENTER, toggle the rate to
Full or Half.

* SMSCH, PCH and ARCH.

3-5



Press SETUP to display the setup menu, and
select the data fields to be displayed in the
scrolling window.

SPACH CHAN SETUP - Page 1
USE 0-9, A-F TO MAKE YOUR SELECTIONS

AlphP/R CdPart% Al Dirsub  [X|IDT X
AlphSID |1 CdPSub [B| Display [X|L2MEA X
ARM 2| CgPNUM |C| DMAC™ IX|L2MEK X
ATS 3| CgNumP11D| DTXSup [X|L3LI X
AUTHBS |4| CgPSub [E| DVCC  X| LastTry [X
BCN 5| CHAN F| EHI X|MEM X
BSMC 6| Custom X| FoRereg X| MEMode |X
BT 7| BdgDsp X| FRNO ~ [XIMIN X
BU 3| DICMode [X| GA X| MM X
Cause |9 DirAddr [X| Hyprinf X MsgWtg X

Help [ Page 2 f Page 3 fSetMsg ] I Ret

09116007

Press Help F1 to toggle a field containing
the full name listing of the abbreviated
display name currently selected by the
cursor. Pressing Page 2 F2 or Page 3 F3
displays the remaining data fields. Pressing
SetMsg F4 provides preset data field
selections by message type.

The SPACH Channel screen displays from
one to four message types being transmitted
at any one time in the SPACH Channel. The
selected data fields are updated as new
information is received and decoded.

To follow a call from the SPACH* Channel
to the assigned Digital Traffic or Analog
Voice Channel ¢33

Press Folw F3 to activate Follow. A call
assigned to a Digital Traffic or Analog Voice
channel displays the appropriate screen and
monitors the call.

If a handoff occurs, the new channel 1s
monitored (if in range). When the call is
terminated or travels out of range, operation
returns to the SPACH Channel screen.
To turn Follow off, press Folw F3, again.

* SMSCH, PCH and ARCH.
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To monitor data fields received on the
Neighbors List screen G

From the Broadcast Channel screen, press
More F6 and Neigh F1 to display the
Neighbors List data monitor screen.

NEIGHBORS LIST
CHANNEL Us8  RATE Full SLOT 2
Neighbaors List: TDMA
Neighbor Cell: 1 of

CHAN CELL TYPE

Prot Ver Network Type
DVCC Dir Retry Chan
RESEL _ OFF MS _ ACC _ PWR
SS _ SUFF RSS _ ACC _ MIN
DELAY PSID/RSID Ind

HL _ FREQ PSID/RSID SL
CELL _ SYNC PSID/RSID Support:

i Jcen ++ | cen-- || J Ret

03416057

Select the cellular channel, band and TDMA
slot to monitor. Move cursor to the RATE
field and, pressing ENTER, toggle the rate to
Full or Half. Move cursor to the Neighbors
List field and press DATA SCROLL T to
select TDMA or ANALOG type of Neighbors
List.

Although only one Neighbor Cell can be
displayed at any one time, the Neighbors List
consists of up to 24 Neighbor Cells.
Pressing Cell++ F3 displays the Neighbors
List information of next higher Neighbor
Cell; likewise, pressing Cell-- F4 displays
the Neighbors List information of next lower
Neighbor Cell.

The selected data fields are updated as new
information is received and decoded.



To monitor RACH messages and selected
data fields received on the RDCCH
Channel screen G¢III»

From the Broadcast Channel screen, press
More F6 and Rdcch F4 to display the
RDCCH (Reverse Digital Control Channel)
data monitor screen.

RDCCH CHANNEL
CHANNEL Us  RATE Full SLOT 2

LENGTH: ABBREV DVCC 1

MsgType: [AUDITCON AUTHENTICATION
SERIAL NUMBER

Dafa Fields  Values
Ana800

AsyncSp

AUTHR

AUTHU

BndWdth

BSMC

BSMCSup

BT

| rotc | rvc | 1

I anez | ret
03416058

Select the cellular channel, band and TDMA
slot to monitor. Move cursor to the RATE
field and, pressing ENTER, toggle the rate to
Full or Half. Move cursor to the LENGTH
field and, pressing ENTER, toggle the
LENGTH to normal or abbreviated. Select
the DVCC (0 to 255).

The correct length and DVCC must be
selected to decode the RACH messages.

Press SETUP to display the setup menu, and
select the data fields to be displayed in the
scrolling window.

RDCCH SETUP - Page 1

USE 0-9, A-F TO MAKE YOUR SELECTIONS
Ana800 CdPSub [A} EHI X L2MEK [X]
AsyncSp [1|CgNumPi[B| Emrgnecy |Xj L3LI X
AUTHR |21CgPNum C| ESN X| LastTry [X
AUTHU |3|CgPSub | FRNOMapX| LTM X
BndWdth |4|CnfMsgT [E| FWVint  [X} MaxPFC X
BSMC 5/COUNT [F| G3FxSup X| MEMode X
BSMCSup6|Custom [X] HRateSp |X| MirCode X
BT 7|DatMode [X| IDT X| MIN-L2 X
C-Num 8/ Display X| IRASup X| Model X
CdPNum (9/DRateSp X| L2MEA  IX] MSID-L2 [X]

Help [ Page 2 SetMsg Ret

09116036

Press Help FI1 to toggle a field containing
the full name listing of the abbreviated
display name currently selected by the
cursor. Pressing Page 2 F2 displays the
remaining data fields. Pressing SetMsg F4
provides preset data field selections by
message type.

The RDCCH Channel screen displays from
one to six RACH message types being
transmitted at any one time in the RDCCH
Channel. The selected data fields are
updated as new information is received and
decoded.

To monitor selected data fields received
on the Forward Analog Control Channel

Press DPLX, Sp Tst F5 and FOCC F4 to
display the FOCC screen:

FWD CNTL CHANNEL

CHANNEL 327 U8 WORD A&B
CAPTURE PAGE 316/ 522 - 4981
MESSAGE OVERHEAD QRDER

SCC 0

DCC 1

SID 164

MIN 316 / 522 - 4981

ORDER PAGE

VMAC 0

CHAN 190

CMAX - 1 20

N -1 20

CMAC 0

B/I1
FDTC FVC Folw Recap Ret More

03416154

Press SETUP to display setup menu, and
select the data fields to be displayed. Select
the cellular channel and band to monitor.
Move cursor to Capture field and select OFF.
The FOCC for the selected channel and band
is continuously monitored; the displayed data
fields are updated as new information 1s
received and decoded.
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To send received FOCC data out the
RS-232 Connector

From the FOCC screen, press Remote
Softkey to stop decoding data and start
sending received FOCC data (10 kbit) as
ASCII characters out the RS-232 Connector.
Each character represents one nibble
(four bits) of data. Data is sent out at a
38400 baud rate. Press STOP Softkey to
stop sending data out the RS-232 Connector
and resume normal decoding.

To capture selected data fields received
on the Forward Analog Control Channel

Select the data fields to be displayed from
the setup menu. Move cursor to the
CAPTURE field and press DATA SCROLL T
to select a capture condition. Press ENTER.
If ORDER or BOTH is selected, move cursor
to the Order field and press DATA SCROLL
T until the desired order appears. Press
ENTER. If MIN or BOTH is selected, move
cursor to the MIN field and enter the desired
MIN. Press ENTER. Pressing a non-digit
DATA ENTRY Key enters a wildcard
character. Each wildcard character accepts
any value for that digit. If OFF is selected,
the Capture feature is disabled. Press CE to
clear an entry.

FWD CNTL CHANNEL
CHANNEL 327 U8 WORD A&B
CAPTURE PAGE 316 / 522 - 4981
MESSAGE QVERHEAD ORDER

SCC 0
DCC 1
SID 164
MIN 316 /522 - 498t
ORDER PAGE
VMAC 0
CHAN 190
CMAX - 1 20
N-1 20
CMAC 0
B/11
FDTC FVC Folw Recap Ret More

03416059
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Prior to receiving the Capture condition, the
data fields of the Forward Analog Control
Channel are updated as new information is
received and decoded. Once the Capture
condition is received, the screen displays and
holds the current data for each of the
applicable fields. The ‘“captured" data
remains on the screen until a "recapture"” is
initiated. To restart the capture, press
Recap F4. If OFF is selected for CAPTURE,
the data fields are wupdated as new
information is received and decoded.

To follow a call from the Forward Analog
Control Channel to the assigned Digital
Traffic or Analog Voice Channel

Press Folw F3 to activate Follow. A call
assigned to a Digital Traffic or Analog Voice
channel displays the appropriate screen and
monitors the call. Although Capture is
disabled with Follow activated, the MIN
setting is used for Follow. With a MIN
specified, only calls to that MIN are
followed. With no MIN specified, any call
initiated on the selected Forward Analog
Control Channel is followed.

If a handoff occurs, the new channel is
monitored (if in range). When the call is
terminated or travels out of range, operation
returns to the FOCC screen. To turn Follow
off, press Folw F3 again. Follow can be
initiated from the FOCC, FDTC (Forward
Digital Traffic Channel) or the FVC
(Forward Analog Voice Channel) screen.



To capture the raw data words received on
the Forward Analog Control Channel

From the FOCC screen, press More F6 and
RAW F2 to display the RAW FOCC screen:

RAW FWD CNTL CHANNEL
CHANNEL 327 U8 WORD A&B
CAPTURE PAGE  POSITION [N
TS1 0 TS2 4398
W Data Parity Check B/l TS (mS)
- D5C19F9 F8C GOOD 1 0
D5C19F9 F8C  GOOD 1 0
D5C19F9 F8C  GOOD 1 46
D5C19F9 F8C  GOOD 1 46
D01480E 368 GOOD 1 92
DO1480E 368 GOOD 1 92
DC2994F 526 GOOD 1 138
DC2994F 526 GOOD 1 138
D5C19F9 F8C  GOOD 1 185
D5C19F9 F8C  GOOD 1 185

Up DOWN TS1 TS2 | START Ret

DD >D>D >

03416060

This screen fills and displays a 100 data
word buffer. Received data errors are
corrected.

If an order is selected, the POSITION setting
determines the position of the captured order
in the data buffer. If NONE is selected for
CAPTURE, the data buffer is filled with the
first data words received on the Forward
Analog Control Channel.

Select the cellular channel, band and word
selection (A, B or A&B) to monitor. Select
an order to capture on or select NONE.
Move the position cursor to the location the
captured order is to occupy in the data
buffer. Press START F5 to start capture.
"Wait" appears in the top left corner of the
screen. Once the data buffer is full, the data
is displayed. Press Stop F5 to stop data
accumulation prematurely and display the
data that is received.

Each received word is time stamped (in ms)
with the captured order receiving a time
stamp of 0. Pressing UP F1 or DOWN F2
scrolls the data buffer. Setting TSI or TS2
data fields and pressing TSI F3 or TS2 F4
displays that part of the data buffer.

To capture selected data fields received
on the Forward Digital Traffic Channel

From the FOCC screen, press FDTC FI to
display the FDTC screen. This screen
displays the DVCC, Energy(r0) (Frame
Energy parameter code received from each
20 ms Speech frame) and the selected data
fields.

FWD DGTL TRAFFIC CHAN
CHANNEL Uug DVCC 128 SLOT 2
CAPTURE NONE Energy(r0) 25

Msg Type - S:
Data Fields ' S/F ~Values
AMT
ARQMap
ATS
AUTHBS
BSMC
BSMCc
Cause
CgNamRes
CgNamPl
CgNamS|
CgName

| CgName ¥
RDTCI I Folw IRecapI Ret I More

03416061

Select the data fields to be displayed from
the setup menu. Select cellular channel,
band and TDMA slot to monitor. Move
cursor to the CAPTURE field and press
DATA SCROLL T to select the desired order.
Press ENTER.

Prior to receiving the Capture condition, the
data fields of the Forward Digital Traffic
Channel are updated as new information is
received and decoded. Once the Capture
condition is received, the screen displays and
holds the current data for each of the
applicable fields. The "captured” data
remains on the screen until a "recapture” is
initiated. To restart the capture, press
Recap F4. If NONE is selected for
CAPTURE, the data fields are updated as
new information is received and decoded.



To capture the raw data words received on
the Forward Digital Traffic Channel

From the FDTC screen, press RAW FI to
display the RAW FDTC screen:

RAW FWD DGTL TRAFFIC CHAN
CHANNEL U8 SLOT 1 ACCH FAST

DEPTH 20 POSITION (IR
CAPTURE NONE

TS1 0 TS2 4300

CF RSVD MESSAGE DVCC TS (m8)
1 47F7A2C4D7F3 3A 1200
0 48B39AE39C17 3A -0300
0 76F5C43A8E33 3A 0000
1 29472C8E2A17 3A 0020
0 27E3C81E6A4B 3A 1260
1 F8A52F3C3722 3A 1260
0 17C38E74D8F5 3A 3860
1 4F57D8C2E7A2 3A 3880

up DOWN TS1 TS2 QY START Ret

03416062
This screen displays up to 100 data words
captured in a buffer. The data received 1is
de-interleaved and error correction is
performed. If an order is selected, the
POSITION setting determines the captured
order's position in the data buffer. If NONE
is selected for ORDER, the data buffer is
filled with the first data words received on
the Forward Digital Traffic Channel.

Select the cellular channel, band and TDMA
slot to monitor. Select SACCH or FACCH
messages to monitor. Select an order to
capture on or select NONE. Set the DEPTH
setting to the desired size of the data buffer
(number of data words). Move the position
cursor to the location the captured order 1s to
occupy in the data buffer. Press START F5
to start capture. "Wait" appears in the top
left corner of the screen. If NONE 1is
selected for CAPTURE, new data 1s
displayed as information is received;
otherwise, the capture condition must be met
prior to displaying any new data. Press Stop
F5 to stop data accumulation prematurely
and display the data that has been received.

Each received word is time stamped (in ms)
with the captured order receiving a time
stamp of 0. Pressing UP FI1 or DOWN F2
scrolls the data buffer. Setting TS1 or TS2
data fields or pressing TSI F3 or TS2 F4
displays that part of the data buffer.
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To capture the raw interleaved data
received on the Forward Digital Traffic
Channel

From the FDTC screen, press IS-136 F2 to
display the IS-136 Timeslot Raw Data
screen:

i$-136 TIMESLOT RAW DATA

CHANNEL[ 55 U8 SLOT 1
TS 0140 TS2 0400
SYNC A91DE4A TS (mS) 0140
SACCH  4AC

CDVCC  0F2

DATA 0 C

CDL

up DOWNY TSt TS2 |START Ret

03416063

This screen displays up to 100 data words
stored in a buffer as they are received. No
de-interleaving or error correction 1is
performed.

Select the cellular channel, band and TDMA
slot to monitor. Press START F5. After the
buffer is filled or STOP F5 is pressed, a data
word appears on the screen displaying the
SYNC, SACCH, CDVCC and DATA
(both 130 bit fields together). One data
word is displayed at a time.

Each data word is time stamped (in ms)
starting with 0. TS(mS) displays the current
time stamp position. Pressing UP FI or
DOWN F2 scrolls the data buffer one data
word at a time. Setting TS1 or TS2 data
fields and pressing TSI F3 or TS2 F4
displays the data word closest to the time
stamp setting.



To monitor selected data fields received
on the Forward Analog Voice Channel

From the FOCC screen, press FVC F2 to
display the FVC screen:

FWD VOICE CHANNEL
CHANNNEL 218 U8 111/111-1111

SAT 5970.5 Hz
DATA FIELDS

SCC
PSCC
ORDER
CHAN
VMAC
PWRL
SBI
DMAC
TA
pvcce

RVC RAW Folw ANLZ Q§ Recap Ret

03416064

Select the data fields to be displayed from
the setup menu. Select the cellular channel
and band to monitor. The Analog Voice
Channel is monitored displaying the MIN,
SAT and the selected data fields received.

To capture the raw data words received on
the Forward Analog Voice Channel

From the FVC screen, press RAW F2 to
display the FVC Data screen:

FWD VOICE CHANNEL DATA
CHANNEL 100 U8  DEPTH 20
CAPTURE PWR LVL POSITION (1IN

TSH 0.000 TS2 125.000

Data Parity Check TS (S)
7A9COEF B8A9 GOOD 0.000
A8D1E90 A2E BAD 2.125
132ADED D09 GOOD 4.250
A90132F F12 GOOD 13.045
5D9C182 554 GOOD 18.060
A58C2E1 333 GOOD 20.000
6565656 656 GOOD 26.750
1234567 890 GOOD 33.045

(3 DOWN 781 TS2 JSTART Ret

03416065

This screen displays up to 100 data words
captured in a buffer. Received data errors
are corrected. If an order 1s selected, the
POSITION setting determines the position of
the captured order in the data buffer. If
NONE 1is selected for CAPTURE, the data
buffer 1s filled with the first data words
received on the Forward Analog Voice
Channel.

Select the cellular channel and band to
monitor. Select an order to capture on or
select NONE. Set the DEPTH setting to the
desired size of the data buffer (number of
data words). Move the position cursor to the
location the captured order is to occupy in
the data buffer. Press START F5 to start
capture. "Wait" appears in the top left
corner of the screen until the data buffer is
full. If NONE 1is selected for CAPTURE,
new data is displayed as information is
received; otherwise, the capture condition
must be met prior to displaying any new
data.

Each received word is time stamped (in ms)
with the captured order receiving a time
stamp of 0. Pressing UP F1 or DOWN F2
scrolls the data buffer. Setting TS1 or TS2
data fields and pressing TSI F3 or TS2 F4
displays that part of the data buffer.



To capture selected data fields received
on the Reverse Analog Control Channel

From the FOCC screen, press More F6 and
RECC F3 to display the RECC screen:

REVERSE CNTL CHANNEL

CHANNNEL 218 U8
CAPTUREBOTH PAGE RESP 316/522-4981
DATA FIELDS

T/ORDER

ORDER CD

ORDQ

LOCAL/MT

MIN

ESN

SCM

E

S

DIGITS1

RDTC RVC Clear § Recap Ret More

03416066

Select the data fields to be displayed from
the setup menu. Move cursor to the
CAPTURE field and press DATA SCROLL T
to select a capture condition. Press ENTER.
If ORDER or BOTH is selected, move cursor
to the Order field and press DATA SCROLL
T until the desired order appears. Press
ENTER. 1If MIN or BOTH 1is selected, move
cursor to the MIN field and enter the desired
MIN. Press ENTER. Wildcard characters
can be entered by pressing a non-digit DATA
ENTRY Key. If OFF is selected, the data
fields are displayed when received.

Prior to receiving the Capture condition, the
data fields of the Reverse Analog Control
Channel are updated as new information is
received and decoded. Once the Capture
condition is received, the screen displays and
holds the current data for each of the
applicable fields. The ‘"captured" data
remains on the screen until a "recapture” is
initiated. To restart the capture, press
Recap F4. 1f OFF is selected for CAPTURE,
the data fields are wupdated as new
information is received and decoded.
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To capture the raw data words received on
the Reverse Analog Control Channel

From the RECC screen, press More F6 to
display new set of Soft Function Keys. Press
RAW F3 to display the Raw RECC screen:

RAW REV CNTL CHANNEL
CHANNEL Us  POSITION I
CAPTURE BOTH PAGE RESP 316/522-4981
TS1 0 TS2 4398
Data Parity Check TS (ms)

(1 DOWN]Y TS1 TS2 | START Ret

03416067
This screen displays 100 data words captured
in a buffer. Received data errors are
corrected. If an order 1is selected, the
POSITION setting determines the position of
the captured order in the data buffer.
Selecting NONE for CAPTURE fills the data
buffer with the first data words received on
the RECC. Selecting MIN for CAPTURE
fills the data buffer with the first data words
received from the designated Mobile Station.

Select cellular channel and band. Select an
ORDER, MIN or BOTH to capture on or
select NONE. Move the POSITION cursor to
select desired location of captured word in
the data buffer (enables viewing data before
and/or after captured word). Press START
F5 to start capture. Wait appears in the top
left corner of the screen. If NONE is
selected for CAPTURE, new data is
displayed as information is received;
otherwise, the capture condition must be met
prior to displaying any new data. Press Stop
F5 to stop data accumulation prematurely
and display the received data.

Each received word is time stamped (in ms)
with the captured order receiving a time
stamp of 0. Pressing UP FI or DOWN F2
scrolls the data buffer. Setting TS1 or TS2
data fields and pressing TSI F3 or TS2 F4
displays that part of the data buffer.



To monitor selected data fields received
on the Reverse Digital Traffic Channel

From the RECC screen, press RDTC FI to
display the RDTC screen. This screen
displays the DVCC, Energy(r0) (Frame
Energy) and the selected data fields.

RVS DGTL TRAFFIC CHAN
CHANNEL us DVCC 128 SLOT2
CAPTURE NONE Energy(r0) 25

Msg Type - S:
Data Fields S/F - Values
AMT
Ana800
ARQMap
AUTHRA
AUTHU
BER
BndWdth
BSMC
CdNumTN
CdNumPlin
CdNumRes e
IRemoteI ANLZ I Clear IRecap l Ret

03416068

Select the data fields to be displayed from
the setup menu. Select the cellular channel,
band and TDMA slot to monitor. Move
cursor to the CAPTURE field and and select
OFF. The RDTC for the selected channel
and band is continuously monitored; the
displayed data fields are updated as new
information is received and decoded.

To capture selected data fields received
on the Reverse Digital Traffic Channel

With the RDTC monitor screen displayed,
select the data fields to be displayed from
the setup menu. Select the cellular channel,
band and TDMA slot to monitor.

RVS DGTL TRAFFIC CHAN
CHANNEL 2 __Us DVCC 128 SLOT 2
CAPTURE [CAPABILITY REQ ] Energy(r0) 25

Msqg Type - S: F:
Dala Fields " S/F Values
AMT
Ana800
ARQMap
AUTHRA
AUTHU
BER
BndWdth
BSMC
CdNumTN
CdNumPin
CdNumRes

IHemoteI ANLZ I Clear IRecap I Ret

03416156

(&l

Move cursor to the CAPTURE field and press
DATA SCROLL T to select the order to
capture.

Prior to receiving the Capture condition, the
data fields of the Reverse Digital Traffic
Channel are updated as new information is
received and decoded. Once the Capture
condition is received, the screen displays and
holds the current data for each of the
applicable fields. The ‘"captured” data
remains on the screen until a "recapture” is
initiated. To restart the capture, press
Recap F5. If NONE is selected for
CAPTURE, the data fields are updated as
new information is received and decoded.



To send received RDTC VSELP data out
the RS-232 Connector

From the RDTC screen, press Remote The VSELP data transmitted from the RS-232
Softkey to stop decoding data and start Connector, when in the RDTC screen,
sending VSELP data as ASCII characters out consists of a repeating 20 millisecond speech
the RS-232 Connector. Each character frame. FEach speech frame is composed of
represents one nibble (four bits) of data. 27 sets of 2 ASCII characters terminated by a
Data is sent out at a 38400 baud rate. newline character. Each set of ASCII
Press STOP Softkey to stop sending data out characters contains the value of a
the RS-232 Connector and resume normal corresponding VSELP Parameter Code listed
decoding. below:
VSELP LENGTH
PARAMETER (BITS) DESCRIPTION
CODE

r0 5 Frame Energy

lpci 6 1st Reflection Coefficient

lpc2 5 2nd Reflection Coefficient

ipc3 5 3rd Reflection Coefficient

lpc4 4 4th Reflection Coefficient

Ipc5 4 5th Reflection Coefficient

lpcé 3 6th Reflection Coefficient

lpc7 3 7th Reflection Coefficient

lpc8 3 8th Reflection Coefficient

Ipc9 3 9th Reflection Coefficient

lpc10 2 10th Reflection Coefficient

lag_1 7 Lag for 1st sub frame

lag 2 7 Lag for 2nd sub frame

lag_3 7 Lag for 3rd sub frame

lag 4 7 Lag for 4th sub frame

codel 1 7 1st code (l) for 1st sub frame

codel_2 7 1st code (I) for 2nd sub frame

codel 3 7 1st code (I) for 3rd sub frame

codel_4 7 1st code (I) for 4th sub frame

code?2 1 7 1st code (H) for 1st sub frame

code2 2 7 1st code (H) for 2nd sub frame

code2_3 7 1st code (H) for 3rd sub frame

code2_4 7 1st code (H) for 4th sub frame

gsp0_1 8 {GS, PO, P1} code for 1st sub frame

gsp0_2 8 {GS, PO, P1} code for 2nd sub frame

gsp0_3 8 {GS, PO, P1) code for 3rd sub frame

gsp0_4 8 {GS, PO, P1} code for 4th sub frame

The following is an example of 8 speech frames as received from the RS-232 Connector:

02170F100505040605060174120B675D60766E35304C785D5282A4
03140F1206070406060501256C1A382C0815721B7E30475E8AC188
02170D13050504060506024373430D2560026D1F096F55984DA798
021909160307040606060206262C2E3C445D470F59585E9F595D4F
01160D12050604050405003C542C1724601400742A3201A1E4A88E
02170F1305040407050501150B05080D7B30045B573C6D8F92525C
0314101203040507050402180F07461A06254C4E4C0D158A895D56
0E16160C07090204030501695B5D453844161552742915350E000E

The VSELP parameter code is in hexadecimal and right-justified within each set of 2 ASCII
characters.
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To monitor selected data fields received
on the Reverse Analog Voice Channel

From the RECC screen, press RVC F2 to Select the cellular channel and band to
display the RVC screen: monitor. The channel selected is monitored
and the S6AT, signal tone (ST FREQ) and
REVERSE VOICE CHANNEL active data fields are displayed, holding the
CHANNNEL us last received data until new data is received.
SAT FREQ 5970.5 Hz ST FREQ 10000.0 Hz
DATA FIELDS
T/ORDER
ORDER CD To display DTMF received on the Reverse
SQSQ Analog Voice Channel
Eé)%lXL/MT From the RVC screen, selecF the cellular
AUTHU channel and band to monitor. Press
RANDBS DTMF F3. Press the digit keys on the
DTMF Mobile Station. The DTMF received from
DTMFE B Clear B AnLZ T Ret the Mobile Station is displayed.
03416069



3.2 ANALOG CONTROL CHANNEL
(ACC) CELL SITE SIMULATION

The ACC Cell Site Simulation is used to test
EIA/TIA-553 and EIA/TIA-627 capable
Mobile Stations. To access the ACC Cell
Site Simulation, press 2 from the Dual Mode
IS-136 Cellular main menu. The System
Parameter screen appears.

The System Parameter screen is used to send
the 16 word overhead message train which
consists of the System Parameter Overhead
message (2 words: A and B) and 14 Control-
Filler words. The overhead message train is
used by the Global Action screen to send
Global Action overhead messages and by the
Call screen to initiate a call. The Mobile
Station Control screen is also accessed from
the System Parameter screen.

The Call screen is used to establish a call to
the Mobile Station or accept a call from the
Mobile Station, transferring the call to a
Digital or Analog channel. Once the call is
established, messages can be sent on the
Digital or Analog forward channel, having
the response from the Mobile Station
automatically monitored on the
corresponding reverse channel screen.

The Global Action screen i1s used to send
Global Action Overhead messages.
The Global Action Overhead messages are
appended to the System Parameter Overhead
message in the overhead message train
selected from the System Parameter screen.
The overhead message train is maintained at
16 words in length by reducing the number of
Control-Filler words sent.

The Mobile Station Control screen is used to
send Mobile Station Control messages
(cach 2 to 5 words in length). A Mobile
Station Control message, when sent once or
repeatedly, follows the System Parameter
Overhead message in the overhead message
train by replacing an equal number of
Control-Filler words.

To connect the Test Set to the Mobile
Station

For ACC Cell Site Operation, the
T/R Connector is used for transmitting to the
Mobile Station and for receiving signals
from the Mobile Station. The T/R Connector
is connected to the Mobile Station's
RF input/output connector.
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00 0000 ()
CoOO00O00
0000000 00
0000000 0o
0

|- ooogoon  ©°c°°co000 9j

U W

RF INPUT/ RF OUTPUT

MOBILE STATION

03403002

To access the ACC Cell Site Simulation
screens

Pressing DPLX, Sp Tst F5 and 2 displays the
System Parameter screen. All other ACC
Cell Site Simulation screens are accessed
from this screen. Pressing Start FI starts
the transmission of the System Parameter
message and displays the following Softkeys:

CONTROL FILLER MESSAGE
CMAC 0 SDCC10 SDCC20 WFOM 0O

9157026

Call F3 displays the Call Screen. GlAct F4
displays the Global Action screen. MSCM
F5 displays the Mobile Station Control
screen.
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To select data fields displayed by the
RECC and RDTC screens

The RECC screen allows access to the RDTC
and RVC screens. These screens are used to
monitor the Mobile Station's responses to the
messages sent to it. The RECC and RDTC
screens have setup menus used to select the
data fields monitored. To select the data
fields, press SETUP with the screen
displayed. The setup menu for the current
screen appears:

REVERSE CNTL CHAN SETUP

USE 0-9 TO MAKE YOUR SELECTIONS
T/ORDER [} spcct [X] RANDBS X
ORDER CD[1| SDCC2 |X| SERVICE CD |X
ORDQ 2| LT X| PM_D X
LOCAL/MT|3] AUTHR |X| SAP X
MIN 41 COUNT |X| ACKED DATA |X
ESN 5/ RANDC |X| CRC X
SCM 8| DCC X| DATA PART |X
E 71 EP X| RLP X
S 8| ER X
DIGITST |9| MPCI |X
DIGITS2 [X] AUTHU X

9150005

Move the cursor to the desired fields and
press a DATA ENTRY Key (0 to 9). The
number used determines the order the
selected field is displayed on the current
screen. Pressing a non-numeric DATA
ENTRY Key deselects the field. The RDTC
setup menu has 2 pages and a Page I or
Page 2 F1 Key. Pressing this key toggles
operation from one page to the other. Press
Ret F6 when desired data fields are selected.

To start sending the overhead message
train

From the System Parameter screen, select the
channel, band and RF level to use.

CELL SITE SIMULATION
FWD CNTL CHANNEL
CHANNEL 333 U8 RFLVL  -70.0

SYSTEM PARAMETER OVERHEAD MESSAGE
DCC 1 PCI 1 RCF 1 SID 166
S 1 E 1 REGH 1 REGR 1
N 20 CMAX 20 AUTH1 EP 0

CONTROL FILLER MESSAGE
CMAC 2 SDCC10 SDCC20 WFOM 1

Stant RECC Ret
03416070

Select the System Parameter Overhead
message and the Control- Filler fields. For
field definitions, see Section 6. Press Start
F1 to start transmitting the overhead
message train. (The System Parameter
screen is now considered "active.")

The overhead message train is sent to the
Mobile Station repeatedly until Stop F1I is
pressed. The overhead message train
consists of 2 System Parameter words
followed by 14 Control-Filler words.



To perform a Registration

From the active System Parameter screen,
press Call F3 to display the Call screen:

CELL SITE SIMULATION
FWD CNTL CHANNEL
CHANNEL 333 U8 RFLVL  -70.0

CALLING SETUP
TYPE ANALOG
MIN 316/522-4981
CHAN i VMACS
SAT FREQ 5970 Hz DEV 2.0

ALERT SETUP
TYPE ALERT W/INFO
SIGNAL PITCH MED
EF O PI0O0 SI00
CALLING NUMBER 3165224981

Page JAutoRgg Folw RECC Ret

CADENCE 000011

03416071

Press AutoRg F2 from the Call screen (the
Softkey becomes red). If Follow is off, the
RECC screen appears displaying the Mobile
Station registration.

If Follow is on, the Call screen remains and
uses the registration from the Mobile Station
to update the MIN field (Softkey AutoRg F2
returns to the original white color).

The CSA increments the REGID in the
System Parameter Overhead message
prompting the Mobile Station to register.
The CSA continues to increment the REGID
by 512 every 3 seconds until the Mobile
Station registers. After receiving the
registration from the Mobile Station, the
CSA sends a Registration Confirmation
message.

REGH or REGR on the System Parameter
screen must be set to | prior to attempting an
Autonomous registration of the Mobile
Station.

For a Home registration, REGH must be set
to I; for a Roam registration, REGR must be
set to 1.

To place a call to the Mobile Station

From the Call screen, select the Forward
Analog Control Channel, band and RF level
to use.

CELL SITE SIMULATION
FWD CNTL CHANNEL
CHANNEL 333 U8 RFLVL  -30.0

CALLING SETUP

TYPE DIGITAL

MIN 316/522-4981

CHAN 1 SLOT1 DMACO

DVCC 1 PM 0 MEM O EFO
ALERT SETUP

SIGNAL PITCH MED CADENCE 000011

CALLING NUMBER 4445556666

TYPE 000 PLAN 0000
Pi 00 Sl 00
Page JAutoRgl| Folw RECC Ret More

03416072

Select the TYPE of channel to assign the call
to (DIGITAL or ANALOG). Activate
Follow. Select the remaining call fields.
For field definitions, see Section 6.

For DIGITAL calls, a PLC message is sent
before the Alert message. Only the fields for
the Alert message or the PLC message appear
at one time. To select the fields of both
messages, edit the fields that appear and
press PLC or Alert F1 to display the other
fields. Some message fields can be omitted
by pressing off F2. For field definitions, see
Section 6.

Press Page FI. A Page message is sent to
the Mobile Station. Upon receiving the Page
Response, a Slot or Voice Designation
message is sent, assigning the Mobile Station
to the Digital Traffic or Analog Voice
Channel selected. If a Digital Traffic
Channel is assigned, a PLC message is sent.
On either channel, an Alert message is sent
to ring the Mobile Station.

If Folw F3 is selected, the RDTC or RVC
screen appears displaying the response of the
Mobile Station; otherwise, the RECC screen
appears displaying the response of the
Mobile Station. Pressing Ret F6 terminates
the call and returns operation to the Call
screen.



To accept an origination, complete a call
and monitor

From the Call screen, select the Forward
Analog Control Channel, band and RF level
to use.

CELL SITE SIMULATION
FWD CNTL CHANNEL
CHANNEL 333 U8 RFLVL  -70.0

CALLING SETUP
TYPE ANALOG
MIN 316/522-4981
CHAN i VMAC S
SAT FREQ 5970 Hz DEV 2.0

ALERT SETUP
TYPE ALERT W/INFO
SIGNAL PITCH MED
EF 0 PIO0 SIO00
CALLING NUMBER 3165224981

Page JAutoRgj Folw J RECC Ret

CADENCE 000011

03416071

Select the TYPE of channel to assign the call
to (DIGITAL or ANALOG). Activate
Follow. Select the remaining call fields.
For field definitions, see Section 6.

For DIGITAL calls, a PLC message i1s sent.
If the Alert message fields are displayed,
press PLC F1 and select the PLC fields as
desired. Some message fields can be omitted
by pressing off F2. For field definitions, see
Section 6.

Place a call using the Mobile Station under
test. When the Origination message 1s
received, a Slot or Voice Designation
message is sent. If a Digital Traffic Channel
is assigned, a PLC message is sent.

The RDTC or RVC screen appears to monitor
the response from the Mobile Station.

To input and monitor audio on the DTC
(VSELP operation) from the Test Set

Using a POTS (Plain Old Telephone System)
telephone handset with a electret
microphone, connect the handset to the
MIC/ACC Connector on the front panel of
the IFR-1900 (see [FR-1900 Operation
Manual) in the following manner:

Red to pin 3, yellow to pin 2 and green and
black to pin 8.
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To perform Mobile Assisted BER measure-
ment and call handoff from the RDTC

From RDTC screen, press MBER F5 to
display Mobile Assisted BER Measurement
screen:

MOBILE ASSISTED BER MEASUREMENT
CHANNEL [ 1 JUs DVCC 100 SLOT 1
RFLVL -65.0

HANDOFF CHAN 22

Energy (r0) 0
RSSIC -63
BER <0.01%

Data field not
present if ACELP is selected
as vocoder (VC)

AUTO EHandoif Ret

03416073

The Energy (rO) field displays the VSELP
frame energy value. The RSSIC field
displays the Received Signal Strength in
dBm according to the received RSSIC data
field. The BER field displays the Bit Error
Rate percentage reported by the Mobile
Station.

Press AUTO FI1 to automatically set RF
level. The Auto function adjusts the RF
level until the Mobile Station reports
(Channel Quality message) a BER of 2% to
4% . When the Mobile Station reports a BER
of 2% to 4%, the Auto function increases the
adjusted RF level 10 dB. The AUTO label
remains red until the procedure is complete.

Manually adjust the RFLVL field to find
exact Mobile Station sensitivity.

Perform a handoff by selecting Handoff
Channel (HANDOFF CHAN field) and
pressing Handoff F2.

Press Ret F6 to return to RDTC screen.
Press Ret F6 again (or press END on the
Mobile Station) to terminate the call and
return operation to the Call screen.



To send Digital Traffic Channel messages

Place a «call to the Mobile Station as
previously described. Set TYPE to
DIGITAL. Once the call is completed, the
RDTC screen appears. Press FDTC F1. The
FDTC screen appears:

TRANSMIT FWD DGTL TRAFFIC CHAN
CHANNEL[130] U8 RFLVL-65.0 SLOT 2
ACCH FAST Talk Delay 0  Seconds

MSG TYPE HANDOFF

RFCHAN 1

RATE 0

TIMESLOT INDICATOR 0

DVCC/SCC 1

DMAC/VMAC 0

TA 0 SBI 00 SPMB 0 MEMB 0
PVI 0 DTX CONTROL ©

Send Talk Talk+ Talk- Ret
03416074

The current channel, band and slot of the call
are displayed. Select the SLOW or FAST
Associated Control Channel wused for
transmitting. Select the RF level to use.
Move cursor to MSG TYPE and select the
message to be sent. Once the message is
selected, the appropriate fields appear. Set
the fields to the desired settings and press
Send FI1. The message is sent on the
Forward Digital Traffic Channel. The RDTC
screen 1s displayed to monitor the response
from the Mobile Station.

Press Talk F3 to activate Talkback function
(puts data received on RDTC in applicable
FDTC fields and transmits data, with VSELP,
back to the Mobile Station). Use Talk+ F4
and Talk- F5 to select O to 5 second delay
between receiving and transmitting.

Press FDTC F1 to send another message or
press Ret F6 to terminate the call and return
operation to the Call screen.

The Forward Digital Traffic Channel
messages that can be sent to the Mobile
Station are defined in  Section 5.
For definitions of the fields used with the
Forward Digital Traffic Channel messages,
see Section 6.

To send Analog Voice Channel messages

Place a call to the Mobile Station under test
as previously described. Set TYPE to
ANALOG. Once the call is completed, press
FVC FI from the RVC screen. The FVC
screen appears:

TRANSMIT FWD VOICE CHANNEL
CHANNEL 133 U8 RFLVL -65.0
MT/ORDER HANDOFF
RFCHAN 212
PSCC 00
EF 0
SCC 00
VMAC 0
PVI 0
MEM 0

Send Ret

03416075

The current channel and band of the call is
displayed. Set the RF level as desired.
Move cursor to MT/ORDER and select the
message to be sent. Once the message is
selected, the appropriate fields appear. Set
the fields to the desired settings and press
Send F1I. The message is sent on the
Forward Analog Voice Channel. The RVC
screen is displayed monitoring the Mobile
Stations response.

Press FVC F1 to send another message or
press Ret F6 to drop the call and return
operation to the Call screen.

The  Forward Analog Voice Channel
messages that can be sent to the Mobile
Station are defined in Section 5. For
definitions of the fields used with the
Forward Analog Voice Channel messages,
see Section 6.
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To Monitor Reverse Analog Control
Channel messages from the Mobile Station

From the Call screen, deactivate Follow.
When a message is received from the Mobile
Station, the RECC screen is displayed. Press
Ret F5 to return to the Call screen.

To send a Page order (call not completed)

From the Call screen, deactivate Follow.
Select the channel, band and RF level to use.
Press Page FI. A Page message is sent to
the Mobile Station. With Follow off, no
other messages (Slot or Voice designation)
are sent. The RECC screen appears
monitoring the Mobile Stations response.
Press Ret F5 to return to the Call screen.

To send Global Action Overhead messages

From the active System Parameter screen,
press GlAct F4. The Global Action screen
appears:

CELL SITE SIMULATION
FWD CNTL CHANNEL
CHANNEL 333 U8 RFLVL-30.0 REPEAT OFF

GLOBAL ACTION OVERHEAD MESSAGE
REGINCR 0
PUREG 0 PDREG 0 LREG 0
LOCAID 0 NEWACC 0
OLC 0000000000000000 BIS 0
MAXBUSY-PGR 0 MAXSZTR-PGR 0
MAXBUSY-OTHER 0 MAXSZTR-OTHER 0
LOCAL CNTL 0000000000000000
RAND1_A 0000 RAND1_B 0000
CDMA FREQ 1 CDMA AVAIL O

Send Action §§ RECC DcchPtr Ret

03416076

Select the channel, band and RF level to use.
Press Action F2 to display the Global Action
Overhead messages. Any number of Global
Action Overhead messages may be sent.
Move cursor to each message and press ON
F1 to activate or OFF F2 to deactivate.
Press Ret F6 to return to the Global Action
screen. Set the relevant fields for the
messages selected.

Press Send to send the messages selected.
The Global Action Overhead messages sent
are appended to the System Parameter
Overhead message initiated from the System
Parameter screen. Control-Filler messages
complete the 16 word overhead message train
transmitted.

If REPEAT is on, the overhead message train
containing the Global Action Overhead
messages selected is sent until Stop FI 1is
pressed (even after exiting the screen). If
REPEAT is off, the Global Action Overhead
messages are sent once. Once the Global
Action Overhead message is stopped, the
System Parameter Overhead message
continues to be sent in the overhead message
train as selected from the System Parameter
screen.

To view the Mobile Stations response, press
RECC F3. The RECC screen is displayed
monitoring the current Reverse Analog
Control Channel.

The Global Action Overhead messages are
defined in Section 5. For definitions of the
fields used with the Global Action Overhead
messages, see Section 6.



To send the DCCH Pointer (Control
Channel Information Message)

The DCCH Pointer, operating separately
from the Global Actions, informs the mobile
station where to find the Digital Control
Channel associated with the current Analog
Control Channel.

From the Global Action screen, press
DcchPtr FS. The DCCH Pointer screen
appears displaying the Control Channel
Information Message data fields:

CELL SITE SIMULATION
FWD CNTL CHANNEL
CHANNEL 333 U8 RFLVL -30.0 REPEAT OFF
CNTL CHANNEL INFORMATION MESSAGE
CHAN 1
ASYNC DATA 0
G3 FAX 0
DATA PRIVACY 0
HDVCC 0
HYPERBAND 0
Send Ret

03416077

The channel, band, RFIvl and repeat fields
operate the same as in the Global Action
screen; select values as desired. Using the
cursor, enter values for each of the Control
Channel Information message data fields.

Press Send F1I to append the Control Channel
Information message to the System Parameter
Overhead message in the overhead message
train. If REPEAT is on, the Control Channe!
Information message is sent in the overhead
message train until Stop F1I is pressed (even
after exiting the screen). If REPEAT is off,
the Control Channel Information message is
sent once. Once the Control Channel
Information message is stopped, as with the
Global Action Overhead message, the System
Parameter Overhead message is continued as
selected from the System Parameter screen.
Press Ret F6 to return to the Global Action
screen. For definitions of the fields used
with the Control Channel Information
message, see Section 6.

To send a Mobile Station Control Message

From the active System Parameter screen,
press MSCM F5. The Mobile Station
Control screen appears:

CELL SITE SIMULATION
FWD CNTL CHANNEL
CHANNEL 333 U8 RFLVL-30.0 REPEAT OFF

MOBILE STATION CONTROL MESSAGE

MT/ORDER VC DES ORDQ 000
MIN 316/522-4981 CHAN 1

SCC 11 DVCC 0

VMAC 1 DMAC 1 LOCAL 00000

CHANPOS 1 2 3

CHANPOS 4 5 6

EF O PM 0 MEM 0

RANDU 000000 AUTHBS 00000
RANDSSD_1 0000000 RANDSSD_2 0000000
RANDSSD_3 00 PVI 0

Send RECC Ret

03416078

Select the channel, band and RF level to use.
Move cursor to MT/ORDER and select the
message to send. Enter the MIN of the
Mobile Station and select the remaining
fields that are relevant to the message
chosen.

Press Send FI1. The Mobile Station Control
message is sent following the System
Parameter Overhead message in the overhead
message train. The Mobile Station Control
message (2 to 5 words in length) replaces an
equal number of Control-Filler words.

If REPEAT is off, the RECC screen is
displayed monitoring the Mobile Stations
response. To return to the Mobile Station
Control screen, press Ret F6. 1f REPEAT is
on, the Mobile Station Control message is
sent repeatedly until Stop FI1 is pressed.
The overhead message train with the System
Parameter Overhead message continues as
before, but without the Mobile Station
Control message.

The Mobile Station Control messages are
defined in Section 5. For definitions of the
fields used with the Mobile Station Control
messages, see Section 6.
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To perform modulation accuracy and
power testing on a mobile station

Place a call to the Mobile Station as
previously described. Set TYPE to
DIGITAL. Once the call is completed, the
RDTC screen appears:

RVS DGTL TRAFFIC CHANNEL
CHANNEL us DVCC 128 SLOT2

Data Fields ~ S/F " Values
AMT

Ana800

ARQMap

AUTHRA

AUTHU

BER

BndWdth

BSMC

CdNumTN 1
CdNumPIn

CdNumRes ¥

A | § anez IModacc mBER | Ret

03416112

Press ModAcc F4 to display the Mobile
Station Modulation Accuracy and Power
screen:

MODULATION ACCURACY AND POWER
156 Symbols  First 10 Symbols

EVM 7.16% 7.71%

Mag Error 3.52% 4.58%

Phase Error 3.42 Deg 3.41 Deg
Freq Error 5.4 Hz
1/Q Offset -29.4 dB
Droop -0.0008 dB

Power 21.83 dBm 152.66 mW

Stop 1/Q Const | Power Ret More
034161086

When screen appears, the CSA begins
measuring the RMS values of modulation
accuracy and output power of the Mobile
Station transmit burst on the RDTC. Two
methods of measurement are displayed:

1. The full "maximum-effect" portion of
the Mobile Station transmit burst
consisting of 156 symbols (312 bits).
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2. The first 10 symbols (20 bits) of a
Mobile Station transmit burst (following
the ramp-up) averaged over 10 bursts.

The measurements displayed are divided into
the same categories as discussed in
Section 3.4 for Base Station modulation
accuracy with the following exceptions:

® Droop
Change in amplitude over the portion of
the Mobile Station transmit burst being
measured.

® Mobile Station Power
Channel power represented in dBm and
mW in the portion of the Mobile Station
transmit burst being measured.

® The first 10 Symbols modulation
accuracy i1s measured in RMS Error
Vector Magnitude (EVM), RMS
Magnitude Error and RMS Phase Error.

Press Stop F1 to stop measurements.

Press More F6 and ANLZ F4 to observe the
spectrum of the received signal.
Press Sp Tst F5 to return to Modulation
Accuracy screen.

Press ZERO F3, to zero power meter.
A message appears informing the user to,
first, disconnect RF and DC signal from the
T/R Connector, then press ENTER to begin.



To plot n/4DQPSK I/Q pattern with
constellation (mobile station)

From the Modulation Accuracy and Power
screen, press I/Q F2 to display the Pi/4
DQPSK I-Q Pattern screen:

Pi/4 DQPSK |-Q PATTERN
EVM
3.36%
Q(t) Mag Err
1.74%
Phase Err
1.52 Deg
It)
Stop Scale Ret
03416108

When the Pi/4 DQPSK I[-Q Pattern screen
appears, the CSA begins to continually
sample the signal from the Mobile Station.
The 1/Q pattern and constellation is
repeatedly plotted from each sample,
clearing the pattern display area at the end of
each plot sequence. In addition, the values
of RMS Error Vector Magnitude (EVM),
RMS Magnitude Error and RMS Phase Error
are repeatedly updated from each sample.

To plot constellation alone (mobile
station)

From the Modulation Accuracy and Power
screen, press Const F3 to display the Pi/4
DQPSK Constellation screen:

Pi/4 DQPSK CONSTELLATION
>
he d EVM
3.36%
Q(t) v - Mag Err
1.74%
. . Phase Err
+ 1.52 Deg
1Y)
Stop Erase Scale Ret
03416110

When the Pi/4 DQPSK Constellation screen
appears, the CSA begins to continually
sample the signal from the Mobile Station.
The constellation of decision points 1is
repeatedly plotted from each sample.
In addition, the values of RMS Error Vector
Magnitude (EVM), RMS Magnitude Error
and RMS Phase Error are repeatedly updated.

For each sample, the values are updated first,
followed by the plotting of the 1/Q Pattern.

For each sample, the values are updated first,
followed by the plotting of the constellation.

Press Stop F1 to stop sampling and freeze
display.

When the plotting first begins, the pattern is
automatically scaled to extend to 90% of
pattern display area. Pressing Scale F3
scales the next incoming data pattern to
extend to 90% of pattern display area.

Press Stop F1 to stop sampling and freeze
display.

When Erase F2 is pressed, the softkey
becomes red as the display area is cleared at
the end of each plotting sequence for each
sample. Pressing Erase F2, again, turns off
the Erase feature.

As with the Pi/4 DQPSK I-Q Pattern screen,
the constellation can be rescaled in reference
to the display area by pressing Scale F3.




To display power meter alone (mobile
station)

From the Modulation Accuracy and Power
screen, press Power F4 to graphically
display channel power:

POWER METER
25.16 dBm
1000
P
W 500 POWER LEVEL
R
A Bar represents Power>
in milliwatts
0
328.22 mW
Stop Zero Ret

03416113

When the Power Meter screen appears, the
CSA begins to continually sample the signal
from the Base Station. The wvalues and
graphical representation of power is
repeatedly updated from each sample. Press
Stop F1 to stop sampling and freeze display.

Press ZERO F3, to zero power meter.
A message appears informing the user to,
first, disconnect RF and DC signal from the
T/R Connector, then press ENTER to begin.

Using the keypad of the IFR-1900, enter the
TDMA power level of the Mobile Station
from O to 10. Press ENTER. The CSA sends
a Physical Layer Control (PLC) message to
the Mobile Station to change output power,
accordingly.

The following ranges (in mW) are utilized by
the power meter screen:

0to?2 0 to 50
0to 10 0 to 250

0 to 1000
0 to 4000



3.3 BASE STATION DIGITAL
TRAFFIC BER

The Base Station Digital Traffic BER screen
performs Bit Error Rate tests on signals
received from the Base Station. In addition,
Loopback functions are available for Base
Stations with self BER Test capabilities.

The following modes are available:
® Pseudo-Random
® User Defined
® Loopback
® Loop 45 MHz Offset

BER Test Modes

In the PSEUDO-RANDOM or USER
DEFINED modes, the CSA transmits data
words containing Pseudo-random or user-
defined data on the Reverse Digital Traffic
Channel. The Base Station is required to
transmit the data as it 1s received (with no
error correction) on the Forward Digital
Traffic Channel (FDTC).

Loopback Modes

In the LOOPBACK mode, the CSA takes the
data contained in each TDMA slot on the
FDTC and reformats and retransmits the data
in TDMA timeslots on the Reverse Digital
Traffic Channel.

In the LOOP 45MHz OFFSET mode, the CSA
demodulates the FDTC signal and, again,
modulates the data, as received, with a
carrier at 45 MHz below the received signal.

To connect the Test Set to the Mobile
Station

The T/R Connector is used for transmitting
and receiving the test signal from the Base
Station. The ANTENNA IN Connector can
be used for receiving Base Station signals,
provided signals are less than 10 mW.
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16 8 236 Bits

PS EU DO' Sync! Co(l:JgtCaznd Random or User-Defined Data®
RANDOM

NOTES:
1. The value of the 16 bit Sync word is 0xA712.

2. The 8 bit Count and CRC word consists of a 3 bit count and a 4 bit CRC for
correcting the count. The remaining bit is the MSB and is always zero.

3. There are eight 236 Random bit patterns - a ditferent pattern for each Count (see

NOTE 2).
260 Bits
U S ER- All 260 Bits consist of User-Defined Data
DEFINED
28 12 130 12 130 1 11 Bits
K
LOOPBAC SYNC |SACCH DATA cbvcece DATA RSVD = 1 CDL
Slot Format - Base Station to CSA
8 8 16 28 122 12 12 122 Bits
G|R{DATA| SYNC DATA SACCH|[CDVCC DATA
Slot Format - CSA to Base Station
LOOP 45 MHz Tttt é;‘]
OFFSET |
|

Data is demodulated
directly from signal and
no formating changes,
etc. are made.

w4 DAPSK Signal —+—»{ Demodulation
From Base Station

|
|
: DATA
|

n/4 DQPSK Signal Modulation

To Base Station |

Signal returned to
Base Station is offset 45 MHz below
the received signal.

Base Station Digital Traffic BER Test Modes 03401007



To perform a BER test

From the Dual Mode IS-136 Cellular main
menu, press 3 to display the Base Station
Digital Traffic BER screen:

BASE STATION DIGITAL TRAFFIC BER
CHANNEL us
SLOT 1
RF LVL -30.0 STEP 1.0
DATA USER DEFINED
TOTAL BITS 9325
TOTAL ERRORS 47
BER 0.5 %
GO Edit Clear Ret

03416079

Select Digital Traffic Channel, band and slot
to use. Select RF level used to transmit to
Base Station. (Editing with DATA SCROLL
T and | adjusts the RF level by the STEP
amount.) Set the STEP setting as desired.

Press ANLZ F4 to observe spectrum of the
received signal.

Press GO F1 to start test. Press Clear F5 to
clear the current results.

If the Base Station does not immediately
return the test data, a large BER percentage
is displayed and needs to be cleared.

The CSA begins transmitting on the RDTC
when the Base Station Digital Traffic BER
screen appears.

Select the DATA type. If USER DEFINED is
selected, press Edit F2 to display the user
defined data:

USER DEFINED DATA FIELD SETUP

DATA: A5 A5 A5 A5 A5 A5 A
5 A5 A5 A5 A5 A5 A5
A5 A5 A5 A5 A5 A5 A
5 A5 A5 A5 A5 A5 A5
A5 A5 A5 A5 A5 A5 A

03416109

Press ENTER and enter desired data. Press
ENTER and Ret F6.




3.4 MODULATION ACCURACY AND
POWER

The Modulation Accuracy and Power screen
measures the w/4DQPSK modulation and
Power level of signals received from the
Base Station. The T/R Connector receives
the signals and is connected to the RF output
of the Base Station.
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00 0000 ()
0000000
000CoO0O 0O
00COo000 0O
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- goooon ©99°°000 O/

0 il
RF OUTPUT

BASE STATION

03403004

To perform a modulation accuracy and
power test

From the Dual Mode 1S-136 Cellular main
menu, press 4 to display the Modulation
Accuracy screen:

MODULATION ACCURACY AND POWER
CHANNEL (123 BAND HY

I/Q OFFSET =-39.4 dB

FREQUENCY ERROR =-19.8 Hz

RMS PHASE ERROR = 1.26 Degrees

RMS MAGNITUDE ERROR = 1.47%

RMS ERROR VECTOR MAGNITUDE = 2.77%
BASE POWER = 20 dBm 100 mW

Start 11Q Const § Power Ret More

03416080

Select the Forward Digital Traffic channel
and band in which to receive the Base
Station signals.

Press More F6 to display 2nd set of
Softkeys:

03416099

Press ANLZ F4 to observe the spectrum of
the received signal. Press Sp Tst F5 to
return to Modulation Accuracy screen.

Press ZERO F3, to zero power meter.
A message appears informing the user to,
first, disconnect RF and DC signal from the
T/R Connector, then press ENTER to begin.

Press START F1. When the test is complete,
the following results are displayed:

® [/Q OFFSET
20xLOG of the [/Q origin offset
magnitude. Indicates the amount of
carrier feedthrough. An offset <-30 dBc
satisfies current requirements.

® FREQUENCY ERROR
Difference between the received carrier
frequency and the ideal carrier
frequency. A frequency error ££200 Hz
satisfies current requirements.

® RMS PHASE ERROR
RMS value of the absolute phase errors.

® RMS MAGNITUDE ERROR
RMS value of the differences between
the ideal magnitudes and the received
magnitudes.

® RMS ERROR VECTOR MAGNITUDE
RMS value of the magnitude of the error
vectors. A value <12.5% satisfies
current requirements.

e BASE POWER
Channel power represented in dBm and
mWw.



To plot x/4DQPSK 1/Q pattern with
constellation

From the Modulation Accuracy and Power
screen, press I/Q F2 to display the
Pi/4 DQPSK I-Q Pattern screen:

Pi/4 DQPSK I-Q PATTERN

EVM
3.36%

Mag Err
1.74%

Phase Err
1.52 Deg

Stop Scale Ret
03416108

When the Pi/4 DQPSK I-Q Pattern screen
appears, the CSA begins to continually
sample the signal from the Base Station.
The 1/Q pattern and constellation s
repeatedly plotted from each sample,
clearing the pattern display area at the end of
each plot sequence. In addition, the values
of RMS Error Vector Magnitude (EVM),
RMS Magnitude Error and RMS Phase Error
are repeatedly updated from each sample.

To plot constellation alone

From the Modulation Accuracy and Power
screen, press Const F3 to display the Pi/4
DQPSK Constellation screen:

Pi/4 DQPSK CONSTELLATION
»
he v EVM
3.36%
Q(t) - > Mag Err
1.74%
. N Phase Err
. 1.52 Deg
I(t)
Stop Erase Scale Ret
03416110

When the Pi/4 DQPSK Constellation screen
appears, the CSA begins to continually
sample the signal from the Base Station.
The constellation of decision points is
repeatedly  plotted from each sample.
In addition, the values of RMS Error Vector
Magnitude (EVM), RMS Magnitude Error
and RMS Phase Error are repeatedly updated.

For each sample, the values are updated first,
followed by the plotting of the constellation.

For each sample, the values are updated first,
followed by the plotting of the I/Q Pattern.

Press Stop FI1 to stop sampling and freeze
display.

When the plotting first begins, the pattern is
automatically scaled to extend to 90% of
pattern display area. Pressing Scale F3
scales the next incoming data pattern to
extend to 90% of pattern display area.

Press Stop FI1 to stop sampling and freeze
display.

When Erase F2 is pressed, the softkey
becomes red as the display area is cleared at
the end of each plotting sequence for each
sample. Pressing Erase F2, again, turns off
the Erase feature.

As with the Pi/4 DQPSK I-Q Pattern screen,
the constellation can be rescaled in reference
to the display area by pressing Scale F3.
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To display power meter alone

From the Modulation Accuracy and Power
screen, press Power F4 to graphically
display channel power:

POWER METER
37.20 dBm
20000
P
W 10000
R
Bar represents Power
in milliwatts
bl g
5245.21 mW
Stop Zero Ret

03416111

When the Power Meter screen appears, the
CSA begins to continually sample the signal
from the Base Station. The values and
graphical representation of power s
repeatedly updated from each sample. Press
Stop F1 to stop sampling and freeze display.

Press ZERO F3, to zero power meter.
A message appears informing the user to,
first, disconnect RF and DC signal from the
T/R Connector, then press ENTER to begin.

The following ranges (in mW) are utilized by
the power meter screen:

0to?2 0 to 250 0 to 20000
0to 10 0 to 1000 0 to 80000
0to 50 0 to 4000



3.5 DIGITAL CONTROL CHANNEL
(DCCH) CELL SITE SIMULATION

a»

The DCCH Cell Site Simulation is used to test IS-136 capable Mobile Stations.

Forward Digital
Control Channel
Simutation
v 4
SPACH Broadcast Call
Channel Channel » Processing
Messages Messages Sc[Ten
L2 /
RDCCH RDCCH
seTup| Setup
Screen
Menu
|
A 4
RVC RDTC RDTC
sETur| Setup
Screen Screen
Menu
Modulation
» Accuracy and
Power
Mobile
» Assisted BER
Measurement
¥
Transmit Transmit
FVC FDTC 7
i
Screen Screen

Voice Channel Simulation

DCCH Cell Site Simulation Screen Hierarchy

Start-up Screen

03401003



To connect the Test Set to the Mobile

Station I3

For DCCH Cell Site Simulation, the
T/R Connector is used for transmitting to the
Mobile Station and for receiving signals
from the Mobile Station. The T/R Connector
is connected to the RF input/output
connector of the Mobile Station.
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To access the DCCH Cell Site Simulation
Screens ¢

Press DPLX, Sp Tst F5 and 5 to display the
FDCCH Cell Site Simulation menu screen.

CELL SITE SIMULATION
FWD DIGITAL CONTROL CHANNEL

1. BROADCAST CHANNEL MESSAGES
2. SPACH CHANNEL MESSAGES
3. CALL PROCESSING

1 2 3 default Ret

09116015

Pressing the associated Softkey or DATA
ENTRY key displays the related FDCCH

simulation screen.

When any one of the three items on the menu
screen are selected, the CSA begins
transmitting the FDCCH signal out the
T/R connector on the front panel. The CSA
continues to transmit the FDCCH signal
when returning to the FDCCH Cell Site
Simulation menu screen, but stops when
exiting the menu or the Special Test
operation of the CSA.




To set up the FDCCH Broadcast Channel
Messages ¢TI

The Broadcast Channel (F-BCCH, E-BCCH
and S-BCCH logical channels) carries
generic, system-related information.

Pressing default F5 configures the CSA to
transmit the Broadcast Channel Messages in
a preset manner. See Appendix B for details
on Broadcast Channel default configuration.
When selected, “default” changes to red and the
“1. BROADCAST CHANNEL MESSAGES”
line becomes gray and cannot be selected.

The Broadcast Channel messages may be
customized to fit specific applications or
needs. Pressing FI displays the Broadcast
Channel Messages Screen.

BROADCAST CHANNEL MESSAGES
CHANNEL [__2JUs RFLVL -30.0 RATE Full

MSG TYPE: STRUCTURE
NofFBCCH 0 NofEBCCH O  NofSBCCH 0
NofRES 0 DVCC 1

MAX_SUPP _PFC 0 PCH_DISP 0
PFM_DIRECTION 0 NofNon-PCH 0
Ext Hyperframe Cntr off CBN_High off

Non-Public Map Length off
Non-Public Block Map off

J cait §spach | i J Ret

03416081

Select the channel, band, RF level, and rate
to use. Move cursor to MSG TYPE and
select the message to be sent. Once the
message 1s selected, the appropriate data
fields appear. Set the fields to the desired
settings. Any change made to any of the data
fields is reflected immediately in the data
stream in the FDCCH signal.

Section 5 defines the available Broadcast
Channel messages that can be sent to the
Mobile Station. .Section 6 defines the data
fields (information elements) used with the
Broadcast Channel messages.

Some Broadcast Channel messages are

133 13

optional and must be turned “on” to be
included in the FDCCH transmission.

BROADCAST CHANNEL MESSAGES
CHANNEL 2 U8 RFLVL -30.0 RATE Full

MSG TYPE: OVERLOAD CLASS

Optional Message Type
OLC 0000000000000000

Press ENTER to
toggle “on* or “oft"
=i

03416082

All Optional Message Types are broadcast on
the E-BCCH .

The DCCH Call Processing or the SPACH*
Channel messages screen are accessible by
pressing Softkeys F2 or F3, respectively.

* SMSCH, PCH and ARCH.




To perform a Registration <@

The Broadcast Channel must be configured
manually or set to default prior to
performing a mobile station registration to
ensure predictable results.

After power-up, the mobile station attempts
to locate and camp on the best control
channel signal (DCCH or ACC) available.
While performing Control Channel Scanning
and Locking, an active phone may lock and
begin camping on an actual cell site control
channel instead of the DCCH being broadcast
from the Test Set. Judicious channel
selection is recommended to provide
predictable results. In certain environments
the use of a RF screen room may be required.

After power-up and the Mobile Station
begins to camp on the channel specified, the
mobile station performs a power up
registration if the Broadcast Channel
messages have been set to default.
Otherwise, press REG F2 to perform a
registration.  If Follow is off, when the
Mobile Station registers, the RDCCH Data
Monitor screen appears displaying the
Mobile Station response. If Follow is on,
when the Mobile Station registers, the Call
Processing screen remains displayed and the
Mobile Station Registration message is used
to update the MIN data field.

The MIN data field identifies the Mobile
Station for further action.

Registration may occur rapidly. Operator
must be alert to observe the actions of the
mobile station.

Press F3 from the DCCH Cell Site
Simulation Menu or F2 from the Broadcast
Channel Messages screen to display the Call
Processing screen.

FWD DIGITAL CONTROL CHANNEL
CALL PROCESSING

CHANNEL [ 2]us RFLVL -30.0 RATE Full
CALLING SETUP
TYPE ANALOG
DT 2 MIN 316/522-4981
CHAN 130 VMAC1 MEM 0 PV 1
SAT FREQ 5970 Hz DEV 2.0
ALERT SETUP
TYPE ALERT W/INFO
SIGNAL PITCH MED
EFO Pl 00 SI 00
CALLING NUMBER 123/456-7890

PAGE ] REG J Foiw [ Rdcch | ] rRet

03416083

CADENCE 000011




To place a call to the Mobile Station ¢TI

The Broadcast Channel must be configured
manually or set to default prior to placing a
call to a mobile station to ensure predictable
results.

Press F3 from the DCCH Cell Site
Simulation Menu or F2 from the Broadcast
Channel Messages screen to display the Call
Processing screen.

FWD DIGITAL CONTROL CHANNEL
CALL PROCESSING

CHANNEL [ 2] U8 RFLVL -30.0 RATE Full
CALLING SETUP

TYPE DIGITAL

IDT 2 MIN 316/522-4981

CHAN 130 SLOT1 DMAC 0 DVCC f
SBO TAO PV 0 DIC 1 VC 1 VSELP
ALERT SETUP

SIGNAL PITCH MED CADENCE 000011
CALLING NUMBER 123/456-7890

TYPE 000 PLAN 0000
Pl 00 S1 00

PAGE | REG || Foiw [ Rdccn | Ret [ More

03416084

Select the channel, band, RF level and rate to
use.

Select the TYPE of channel to assign the call
to (DIGITAL or ANALOG). Ensure that
Follow is activated. Select the remaining
call fields. For data field definitions, see
Section 6.

For DIGITAL calls, a PLC message is sent
before the Alert message. Only the fields for
the Alert message or the PLC message appear
at any one time. To select the fields of both
messages, press More F6 to display the
second set of Softkeys.

TYPE 000  PLAN 0000

00 S1 00

09116019

Edit the fields that appear and press PLC or
Alert F1 to display the other fields. Some
message fields can be omitted by pressing off
F2. To assign a call to a Digital Traffic
Channel, Time Alignment (TA) in the PLC
SETUP must be set to a value and not turned
off. For data field definitions, see Section 6.

N R -30.

CALLING SETUP

TYPE DIGITAL

IDT 2 MIN 316/522-4981

CHAN 130 SLOT 1 DMAC 0 DvCC 1

SB O TAO PV 0 DIC 1 VC 1 VSELP
PLC SETUP

DMAC 0

TA 31

DTX 0

DIC 1

ALERT | 1 ]

l Ret lMore

03416085

Press Page FI1. A Page message is sent to
the Mobile Station. Upon receiving the Page
Response from the mobile station, an Analog
Voice or Digital Traffic Channel Designation
message is sent, assigning the Mobile Station
to the Digital Traffic or Analog Voice
Channel selected. If a Digital Traffic
Channel is assigned, a PLC message is sent.
On either channel, an Alert message is sent
to ring the Mobile Station.

The RDTC or RVC screen appears for
monitoring the response from the Mobile
Station. Ending the call from the Mobile
Station or pressing Ret F6 terminates the
call and returns operation to the Call screen.



To accept an origination, complete a call
and monitor ¢

The Broadcast Channel must be configured
manually or set to default prior to placing a
call to a mobile station to ensure predictable
results.

Press F3 from the DCCH Cell Site
Simulation Menu or F2 from the Broadcast
Channel Messages screen to display the Call
Processing screen.

FWD DIGITAL CONTROL CHANNEL
CALL PROCESSING

CHANNEL [__2J U8 RFLVL -30.0 RATE Full
CALLING SETUP

TYPE DIGITAL

IDT 2 MIN 316/522-4981

CHAN 130 SLOT 1 DMAC 0 DVCC
SBO TAO PV 0 DIC 1 VC 1 VSELP
ALERT SETUP

SIGNAL PITCH MED CADENCE 000011
CALLING NUMBER 123/456-7890

TYPE 000  PLAN 0000
Pl 00 Sl 00

PAGE ] REG | Foiw JRdcch | Ret J More

03416084

Select the channel, band, RF level and rate to
use.

Select the TYPE of channel to assign the call
to (DIGITAL or ANALOG). Ensure that
Follow 1is activated. Select the remaining
call fields. For data field definitions, see
Section 6.

For DIGITAL calls, a PLC message is sent.
If the Alert message fields are displayed,
press More F6 to display the second set of
Softkeys and press PLC F1 and select the
PLC fields as desired. Some message fields
can be omitted by pressing off F2. To assign
a call to a Digital Traffic Channel, Time
Alignment (TA) in the PLC SETUP must be
set to a value and not turned off.

VSELP vocoder is active during a call if VC
on the Call Processing screen is set to 1.
If VC is set to 2, a dummy ACELP frame is
sent.

For data field definitions, see Section 6.
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Place a call using the Mobile Station under
test. When the Origination message is
received, an Analog Voice or Digital Traffic
Channel Designation message is sent. If a
Digital Traffic Channel is assigned, a PLC
message is sent on the FDTC.

The RDTC or RVC screen appears to monitor
the response from the Mobile Station.

From RDTC screen, press MBER F5 to
display Mobile Assisted BER Measurement
screen:

MOBILE ASSISTED BER MEASUREMENT
CHANNEL [ 1 Jus DVCC 100 SLOT 1
RFLVL -65.0

HANDOFF CHAN 22

Energy (r0) 0
RSSIC -63
BER <0.01%

Data field not
present if ACELP is selected
as vocoder (VC)

AUTO QHandoff Ret

03416073

The Energy (rO) field displays the VSELP
frame energy value. The RSSIC field
displays the Received Signal Strength in
dBm according to the received RSSIC data
field. The BER field displays the Bit Error
Rate percentage reported by the Mobile
Station.

Press AUTO FI to automatically set RF
level. The Auto function adjusts the RF
level wuntil the Mobile Station reports
(Channel Quality message) a BER of
2% to 4%. When the Mobile Station reports
a BER of 2% to 4%, the Auto function
increases the adjusted RF level 10 dB.
The AUTO label remains red until the
procedure is complete.



VSELP audio is sent to DEMOD OUT and
MIC/ACC Connectors. Input audio to the
VSELP is routed through the MIC/ACC
Connector only. (See To Input and monitor
audio on the DTC (VSELP operation) from
the Test Set in Section 3.2.)

Manually adjust the RFLVL field to find
exact Mobile Station sensitivity.

Perform a handoff by selecting Handoff
Channe! (HANDOFF CHAN field) and
pressing Handoff F2.

Press Ret F6 to return to RDTC screen.
Press Ret F6 again to terminate the call and
return operation to the Call screen.

To send Digital Traffic Channel messages

ad

Place a call to the Mobile Station as
previously described. Set TYPE to
DIGITAL. Once the call is completed, the
RDTC screen appears. Press FDTC FI.
The Transmit FDTC screen appears:

TRANSMIT FWD DGTL TRAFFIC CHAN
CHANNEL[130] U8 RFLVL-65.0 SLOT 2
ACCH FAST Talk Delay 0 Seconds
MSG TYPE HANDOFF
RFCHAN 1
RATE O
TIMESLOT INDICATOR 0
DVCC/SCC 1
DMAC/VMAC 0
TA 0 SBI 00 SPMB 0 MEMB 0
PVI O DTX CONTROL 0

Send Talk Talk+ Talk- Ret

03416074

The current channel, band and slot of the call
are displayed. Select the SLOW or FAST
Associated Control Channel used for
transmitting.  Select the RF level to use.
Move cursor to MSG TYPE and select the
message to be sent. Once the message is
selected, the appropriate fields appear. Set
the fields to the desired settings and press
Send FI1. The message is sent on the
Forward Digital Traffic Channel. The RDTC
screen is displayed to monitor the response
from the Mobile Station.

Press Talk F3 to activate Talkback function
(puts data received on RDTC in applicable
FDTC fields and transmits data, with VSELP
or ACELP, back to the Mobile Station). Use
Talk+ F4 and Talk- F5 to select 0 to
S second delay between receiving and
transmitting.

Press FDTC F1 to send another message or
press Ret F6 to terminate the call and return
operation to the Call screen.

Section 5 defines the available Forward
Digital Traffic Channel messages that can be
sent to the Mobile Station. Section 6 defines
the fields used with the Forward Digital
Traffic Channel messages.



To send Analog Voice Channel messages

a»

Place a call to the Mobile Station under test
as previously described. Set TYPE to
ANALOG. Once the call is completed, press
FVC F1 from the RVC screen. The FVC
screen appears:

TRANSMIT FWD VOICE CHANNEL
CHANNEL 133 U8 RFLVL -65.0
MT/ORDER HANDOFF
RFCHAN 212
PSCC 00
EF 0
SCC 00
VMAC 0
PVI 0
MEM 0

Send Ret

03416075

The current channel and band of the call is
displayed. Set the RF level as desired.
Move cursor to MT/ORDER and select the
message to be sent. Once the message 1is
selected, the appropriate fields appear. Set
the fields to the desired settings and press
Send FI1. The message is sent on the
Forward Analog Voice Channel. The RVC
screen is displayed monitoring the Mobile
Stations response.

Press FVC FI1 to send another message or
press Ret F6 to drop the call and return
operation to the Call screen.

The Forward Analog Voice Channel
messages that can be sent to the Mobile
Station are defined in Section 5. For
definitions of the fields wused with the
Forward Analog Voice Channel messages,
see Section 6.
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To send a SPACH Message (I

The Broadcast Channel must be configured
manually or set to default prior to sending
SPACH Channel Messages to ensure
predictable results.

The SPACH Channel Messages screen is
accessible from the DCCH Cell Site
Simulation menu or Broadcast Channel
Messages screen. Press F2 from the DCCH
Cell Site Simulation menu screen to display
the SPACH Channel Messages screen.

SPACH CHANNEL MESSAGES
CHANNEL [__2]u8 RFLVL -30.0 RATE Full

MSG TYPE: AUDIT

IDT 2 MIN 316/522-4981

Forced Re-reg 0

Debug Disp Allowed 0

Subaddress: Length off  Odd/Even off
Type off Index off Character off

Send fRdcch | ot | ] |

03416086

Select the channel, band, RF level and rate to
use.

Move cursor to MSG TYPE and press DATA
SCROLL T to select the SPACH message to
send; press ENTER. Section 5 defines the
available SPACH Channel messages that can
be sent to the Mobile Station. Select the
remaining data fields. Some message fields
can be omitted by pressing off F3. For data
field definitions, see Section 6.

Press Send F1I to send the SPACH message
to the mobile station. The Reverse Digital
Control Channel Data Monitor (RDCCH) (see
Section 3.1) appears to display the response
from the mobile station.

Tip: For quick data field selection in the
RDCCH Data Monitor, use the SetMsg
feature (Softkey F4) in the RDCCH
Setup screen. Select the corresponding
message type sent from the mobile
station.




To perform modulation accuracy and
power testing on a mobile station X

Place a call to the Mobile Station as
previously described. Set TYPE to
DIGITAL. Once the call is completed, the
RDTC screen appears:

RVS DGTL TRAFFIC CHANNEL
CHANNEL us DVCC 128 SLOT 2

Data Fields ~~ S/F Values
AMT

Ana800
ARQMap
AUTHRA
AUTHU
BER
BndWdth
BSMC
CdNumTN
CdNumPIn
CdNumRes

| CdNumRes ¥
RN | B aniz PvodAccl wBER | Ret

03416112

Press ModAcc F4 to display the Mobile
Station Modulation Accuracy and Power
screen:

MODULATION ACCURACY AND POWER
156 Symbols  Eirst 10 Symbols

EVM 7.16% 7.71%
Mag Error 3.52% 4.58%
Phase Error 3.42 Deg 3.41 Deg
Freq Error 5.4 Hz
1/Q Offset -29.4 dB
Droop -0.0008 dB
Power 21.83 dBm 152.66 mW
Stop 11Q Const | Power Ret More
03416106

When screen appears, the CSA begins
measuring the RMS values of modulation
accuracy and output power of the Mobile
Station transmit burst on the RDTC. Two
methods of measurement are displayed:

1. The full "maximum-effect” portion of
the Mobile Station transmit burst
consisting of 156 symbols (312 bits).

2. The first 10 symbols (20 bits) of a
Mobile Station transmit burst (following
the ramp-up) averaged over 10 bursts.

The measurements displayed are divided into
the same categories as discussed in
Section 3.4 for Base Station modulation
accuracy with the following exceptions:

® Droop
Change in amplitude over the portion of
the Mobile Station transmit burst being
measured.

® Mobile Station Power
Channel power represented in dBm and
mW in the portion of the Mobile Station
transmit burst being measured.

® The first 10 Symbols modulation
accuracy is measured in RMS Error
Vector Magnitude (EVM), RMS
Magnitude Error and RMS Phase Error.

Press Stop F1 to stop measurements.

Press More F6 and ANLZ F4 to observe the
spectrum of the received signal.
Press Sp Tst F5 to return to Modulation
Accuracy screen.

Press ZERO F3, to zero power meter.
A message appears informing the user to,
first, disconnect RF and DC signal from the
T/R Connector, then press ENTER to begin.
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To plot n/4DQPSK 1/Q pattern with
constellation (mobile station) €3

From the Modulation Accuracy and Power
screen, press I/Q F2 to display the Pi/4
DQPSK I-Q Pattern screen:

Pi/4 DQPSK I-Q PATTERN
EVM
3.36%
Q(t) Mag Err
1.74%
Phase Err
1.52 Deg
It)
Stop Scale Ret
03416108

When the Pi/4 DQPSK I-Q Pattern screen
appears, the CSA begins to continually
sample the signal from the Mobile Station.
The I1/Q pattern and constellation 1is
repeatedly plotted from each sample,
clearing the pattern display area at the end of
each plot sequence. In addition, the values
of RMS Error Vector Magnitude (EVM),
RMS Magnitude Error and RMS Phase Error
are repeatedly updated from each sample.

To plot constellation alone (mobile

station) (IIP

From the Modulation Accuracy and Power
screen, press Const F3 to display the Pi/4
DQPSK Constellation screen:

Pi/4 DQPSK CONSTELLATION
»
* d EVM
3.36%
Q(t) - - Mag Err
1.74%
. N Phase Err
. 1.52 Deg
I(t)
Stop Erase Scale Ret
03416110

When the Pi/4 DQPSK Constellation screen
appears, the CSA begins to continually
sample the signal from the Mobile Station.
The constellation of decision points is
repeatedly plotted from each sample.
In addition, the values of RMS Error Vector
Magnitude (EVM), RMS Magnitude Error
and RMS Phase Error are repeatedly updated.

For each sample, the values are updated first,
followed by the plotting of the I/Q Pattern.

For each sam