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C00088208. Includes new software features:
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Warnings and Cautions

High Voltage or Shock
A WARNING

This Warning label indicates that the user must not attempt to reach
inside the RayFish unit or place objects inside the housing to prevent
serious injury. Do not expose this equipment to rain or moisture and take
care to avoid spilling liquids into the enclosure.

Restricted Use

WARNING

This Warning label indicates that RayFish is a restricted use item and
can only be sold to authorized law enforcement and government
agencies. RayFish use shall comply with all local, state and federal
statutes and regulations associated with the monitoring of cellular
transmissions. Harris Corporation assumes no liability for any misuse or
improper use of this product and makes no representation as to its
suitability for any specific application. Buyer's right to transfer, sell or
assign this product shall be limited to authorized law enforcement and
government agencies and must be pursuant to the written permission of
Harris Corporation.

Caution - Unsafe Practice

CAUTION

This Caution label warns against unsafe practices and indicates that the
user must not remove or disassemble the RayFish housing (at any time)
to prevent damage to the Equipment.

Caution - Read Manual

CAUTION

&

When text appears below a CAUTION label, as above, this indicates that
the user must read the manual for proper procedures to prevent damage
to the equipment.

Note - Information
NOTE

When text appears in a green NOTE box, per this example, this indi-
cates information important for successful operation or understanding.

xi
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How to Use This Manual

iDEN Transceiver Manual and Reference Guide

This manual is organized in several sections, containing equipment setup procedures, configuration
sequences and operating instructions, with expanded detail on Transceiver functions. Some duplication of
material occurs throughout the various chapters since each has been developed for independent
reference. Figures and Tables are numbered with reference to chapters, with the first number representing
the respective chapter; for example, Figure 2-4 is Figure No. 4 in Chapter 2.

* Checklist RayFish Operation Checklist provides a list of important items to remember during
equipment setup

* Chapter 1 iDEN Operations, describes operations for iDEN modes, including Registration
and MS DF
*  Chapter 2 Tools, describes other software associated with the iDEN Transceiver, including

the Database Viewer

« Appendices Provides terms and definitions and system reference information

To ensure successful operational results with the RayFish System, it is essential that the operator be
acquainted with the system's full functions and capabilities; therefore users are advised to refer to the
complete iDEN Transceiver Manual prior to launching an operational session.

Xii
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RayFish Operation Checklist

Before using the RayFish System and starting an application, observe the following checklist for procedures to
remember during setup and configuration.

1. PC Controller must be connected to the RayFish unit using the provided USB cable.

2. The RayFish unit must be connected to an AC or DC power source using the corresponding power cable
provided.

3. Are the antennas properly installed?

a. The antenna connections are located on the front panel of the RayFish unit.

b. When using the StingRay I, verify the Receive Antenna is connected to Rx 3 for iDEN operations.

c. When using a StingRay Il with an iDEN duplexer, a KingFish, or a StingRay I:

If a power amplifier is used, an additional transmit antenna will be needed when using a
StingRay |l without a duplexer

Use one transmit and one receive antenna for transmit mode operations (such as Registration
and MSDF), whether a power amplifier is used or not

d. If the direction-finding AmberJack is used, it will be connected directly to the RayFish front panel as an
additional antenna.

4. Power up the RayFish unit and allow it to complete its startup sequence.

5. Verify the laptop time and date is correct. This will be used to time-stamp system events.

NOTE

Refer to the RayFish Hardware Manual 7028918 for specific hardware
setup details, including other devices connected to the system.

Xiii
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iDEN Transceiver Version 2.0 Features

1. StingRay Il Support with Multi-Transmit — Simultaneously transmit on multiple channels (up to 4), when
using the StingRay II.

2. Analyze Neighbors — Analyze Neighbors provides the capability to quickly analyze the neighbors of multi-
ple surveyed channels. The user can view a ranking of neighbors based on surveyed RSSI and commonal-
ity amongst the selected channels’ corresponding Cell IDs. This feature can be used to help determine an
effective neighbor for transmit operation.

3. Survey Progress Bar — The Status Bar contains the Survey Progress Bar showing the number and per-
centage of channels surveyed. This progress bar can help the user identify when a survey cycle is complete
prior to starting an transmit operation.

4. Clear/Restart Survey — The user can clear all channels in the Auto Survey Environment View and restart
the Auto Survey. This feature can provide the user with a “fresh” set of survey information.

5. Bluetooth Connection to KingFish — The user can now connect to the KingFish via Bluetooth.

6. Harpoon Power Amplifier Support — The iDEN Transceiver provides software control for the Harpoon
Power Amplifier, as well as real-time status on the state of the Harpoon during operations.

7. AmberJdack W Support — With added support for the Wide Band AmberJack (AJ-W) DF Antenna, the
iDEN Transceiver now provides direction-finding capability.

8. Night Mode Display Options — Two new Windows display themes (Gray Night Theme and Green Night
Theme) have been added to support reduced light emissions from the user interface display.

iDEN Transceiver Version 2.1 Features

1. MS DF Paging-Only Mode — Subscribers can now be actively paged on the Local LAI to reduce registra-
tion traffic. Paging-only mode provides a lower impact subscriber registration method.

2. Advanced Base Transceiver Station (BTS) Editor — The Advanced BTS parameters are used to emu-
late a base station as well as provide the capability to configure specific transmitted parameters to increase
the flexibility of transmit modes.

3. Advanced Synchronization — The iDEN Transceiver can now synchronize to networks that may be
unsurveyable because of altitude, distance, or other adverse network conditions.

4. Map Router Support — Map Router features the ability to route information to mapping software to provide
a visual representation of the mobile tracking mission. This information includes tracking vehicle location
and Lines of Bearing from AmberJack.

5. Windows Vista Support — The iDEN Transceiver now works with Windows XP and Windows Vista. The
user should exit the iIDEN Transceiver application before switching themes to ensure complete Vista com-
patibility.

Xiv
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6. False Harpoon Voltage Standing Wave Ratio (VSWR) Alarms — To avoid triggering a false alarm, the
iDEN Transceiver has been modified to wait for a period, allowing the hardware to settle before declaring a
VSWR alarm.

7. Notification of Corrupt Calibration Table — The iDEN Personal Computer Controller (PCC) now detects

and reports the presence of a corrupt calibration table within the RayFish platforms. If a warning is gener-
ated, contact customer support immediately.

iDEN Transceiver Version 2.2 Features

1. View results by Session Tag — Added the option to display the data view results by Session Tag in the
Database viewer.

2. Advanced BTS Access from Providers and Subscribers Tab — Access to the Advanced BTS Options is
now available from the Providers and Subscribers Tab.

3. Perform Registration on Multiple Providers — The iDEN Controller now allows the option to perform
Registration on multiple Providers.

4. Windows 7 Support — The iDEN Controller now works with Windows 7 (32 bit operating system).

5. Terminology — The iDEN Controller software is updated to update terminology.

XV
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Chapter 1 iDEN Operations
Chapter
1 iIDEN OPERATIONS
1-1 WHAT THIS CHAPTER CONTAINS

This chapter contains the steps necessary to operate the RayFish system with the iIDEN Transceiver application,
as well as the Harris AmberJdack DF antenna and external Power Amplifier.

1-2 SUPPORTED OPERATING SYSTEMS

The iDEN Controller application supports Microsoft® Windows XP (32-bit OS) and Windows Vista® (32-bit OS),
and Windows 7 (32-bit OS).

1-3 iDEN TRANSCEIVER INSTALLATION

The iDEN Transceiver application comes pre-installed and tested on the PC. Should the need arise to reinstall or
upgrade the iDEN Transceiver application on the PC, refer to the Installation Guide included with the application
software or contact Harris Corporation Wireless Products Group for technical support.

1-3.1 iDEN TRANSCEIVER STARTUP

The following steps prepare for iDEN operation.

Step 1. Launch the iDEN Transceiver application by selecting it from the start menu or double clicking on
the desktop icon (see Figure 1-1).

o
[
iDEM Controller

Figure 1-1. iDEN Transceiver Icon

1-1
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Step 2. The Startup splash screen (see Figure 1-2) will appear.

Tovi~izh

IDEN Conftroller

"[_ vodwuct cc:n\uy

v220

LISE connection established: Initializing hardware. ..

Figure 1-2. iDEN Transceiver Splash Screen

Step 3. Allow a brief period for iDEN Transceiver to initialize.

Step 4. Once initialized, the main iDEN Transceiver screen (see Figure 1-3) will appear.

iDEN Controller

Chapter1

Fie Edt Modes Took Halp
e © @
Preferancas GPS Riegistration e Suspend
€ SDR 0 (iDEN) sync|| | Provider JPLMN Carrier_| Color Code | RSS1 [ SQE | celiD | i |
Survey Becched Wirshess Nextel Wireless Az | 2737 One0Og
Band | Carrier 800 MHz | D15 Nextel Wreless 1:: 7269 ool
R5SI 100 Naxtel Wirsless 9 Se091 Ot i
Neaxtel Wirsless 4 2735 ncO08)
© SDR 1 (iDEN) e mg: :ms 1 23::.;: o ood
] i il |
g:-;?lv.‘.arrm Emm Neital Wiraless 3 57576  Ox00 I
RSl e Nextel Wirsless 3 - Tranonk ports 5 25375 0008
Netel Wireless 31 8 6725 ox00f
Plearse speciy the ports on shich to trarsmit with e
SDR 2 (iDEN Mestel Wireless 31| pewsos et band 8 25714 ool
gﬂ'ﬁ' 2( ) SYNC | ¥ actal wirsless D e e T 3 58130 Ol i
Netel Wirsless 31 = a 25710 OncOOg
Band | Carrier 800 Mk | 0xdl3 Neelwreless ) | M Rl i 8 637  owoof
pssl Nextel Wireless 3 E Uredetetecd = |9 27334 OxD0g
¥ T Pant 4 Wi |
ﬁ SR 3 {IEEN] e Nestel Wirsless 31 2 6753 OrecCHD
E:L'Tcmm 800 MHz | 04290 F Shomon startip
R5sl W ShowonPhcoresded | 08 L
€ »
Statuz |SDRD| SDR1] SDR 2| SDR 3| 4 | » || Channels | Providers | Subscebess | '
Current State: Auto Survey: 49 1 61 (B0%) Channels Detected: 15 AC 4 MB | 38102 ME (%)

Figure 1-3. iDEN Transceiver Initial Screen

Step 5. When using a StingRay Il, the Configure Ports dialog will appear. The default is to transmit on Tx
Port 1. Make sure to set the Transmit Port to a port that is not currently used by other applica-
tions. When no Power Amplifier is connected, Undetected is displayed in the PA column. If a
Power Amplifier is connected, Configure the Transmit ports accordingly. If no external PA is con-
nected, just Click OK to Close the dialog.

1-2
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1-4 MAIN SCREEN FUNCTIONS

This paragraph describes the Main Screen. Operations are configured, started, and stopped using this screen. The
main window includes the Menu Bar, Toolbar, and Status Bar. This window is comprised of three main views: the
Hardware Status View, Environment View and the Mode Results View. The example below (see Figure 1-4)
displays the screen during an Registration mode.

MENU B\AFI!—IH! Edt Modes Tooks  Help

i ®CcC 0 ® W]l e
! - & [
TOOLBEAR o JJ 23 h o ) i
Preferences GRS Shof T Powesr B Main  Extennal PA
SDR 0 (iDEN) | PLMN | Band | Carrer | Color RZ5l | S0E | Ced D | RMC -
Regstration Reatel Wireless
Bard | Carrier 800 MHz | (x37F-8
TS, Poaver 5
b o
RGN ENVIRONMENT VIEW
STATUS
VIEW
L
- o | £ ¥
Siahes [SOA D] SDR 1] SOR 2] SOR 3] Chansin] ||| Charrsk: | Providers | Subscrbers |
Suspend Racuks | [
Tieme | Provider |Band | Carrier | Color Code | Event Type | Subrscribs, .. | TMST | mes1 | et EAEE
MODE 9:10:49 AM Hhetel Wirekess MOMH: OATF @ Liocation Lipdate BSECGXS  31601000... OOI70014.. -84 20
RESULTS 9:07:50 &M Heabel Wrskess BIOMH: 0x37F 8 Lecation Update BSPI3A54  FLEOIOOO,. OOATOOIA., -4 19
8:06:25 AM Msockel Wireksss EOOMH: IF 8 Location Lipdate BSCEROZD JLEOIOOE.. DOITOXDY., BB 21
[Recmiraton
STATUS o : T BB Toe o a LG T I |
BAR

Figure 1-4. Main Screen Layout

1-4.1 MENU BAR

The menus available on the Menu bar are File, Edit, Modes, Tools, and Help. These menus are shown in
Figure 1-5 and described in Table 1-1.

iDEN Controller
File Edit Modes Tools Help

Figure 1-5. iDEN Transceiver Menu Bar

1-3
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Table 1-1. iDEN Transceiver Menu Descriptions
. Ref
Name Menu Sub Menu Function
Para
Prompts the user to optionally save the | 2-2.3
current database, then clears any
Eile New Database : .
- current data, effectively creating a new
Mew Database. .. database
File o e The Save As window opens allowing 2-2.3
Exit Save Database As the user to save the current database to
a specified location
Exit Exit the iDEN Transceiver —
Opens Subscribers Management 1-5.1
Edit i i
Edit - Subscribers dialog to 'allow the user to add, edit,
Subscribers. . remove, import, and export
By subscribers
Preferences. .. Providers Update/create the service provider list —
Session Tag 1-8
Configure Hardware. .. Preferences Opens Preferences window to allow
the user to setup specific mode settings
Opens Set Session Tag window 1-9
Session Tag allowing the user to label the current
session
Configure Opens Hardware Configuration 1-7
Hardware window
Opens Start Registration window 1-11
Mode Modes Registration allowing the user to configure and start
Registration. .. the Registration mode
PR Opens Start MS DF window allowing 1-12
MS DF the user to configure and start the MS
DF mode
o . Launches the Database Viewer for 2-2
Tools Database Viewer viewing and managing the database
Database Viewer 2.3
Configure Map Router.. Opens the Map Router Configuration
Perform Self-Test. . Configure Map dialog fo_r connecting the iDEN
; 4 i Router Transceiver to the Map Router
filyanicea 15 Eeiong,, application (a separate application).
Debug Logging
Commands the SDRs to perform a self- | 2-11
Perform Self-Test test and confirm hardware functionality
1-4
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Table 1-1. IDEN Transceiver Menu Descriptions (Continued)

. Ref

Name Menu Sub Menu Function e
Para
Emulates a Base Transceiver Station 1-11

and provides the capability to configure 1-12
specific transmitted parameters to
increase the flexibility of transmit
modes

Advanced BTS

Tools (Cont) Editor

When Debug Logging is enabled,
critical system information is logged —
and stored for debug processing. It may
reduce sytem performance. Only
enable Debug Logging when instructed
by the product support team.

Debug Logging

1-13
General information about the system,
Help At About including software versions of loaded
i applications

1-4.2 TOOLBAR FUNCTIONS

The Toolbar allows the user access to preferences, different modes of operation, and mode specific actions. The
toolbar buttons are shown and described in Table 1-2.

Table 1-2. Toolbar Buttons

Button Function

Shortcut to Preferences window for general preferences and preferences for all
Jl-rJ modes

Preferences

Connects to or disconnects from a preconfigured GPS device

=
33
'

GRS

Opens Start Registration window allowing the user to specify channels or
providers to begin Registration and setup Registration preferences. The
@ Registration button is only available in the Channels and Providers environment
Reqistration views

1-5

HARRIS PROPRIETARY /USC TITLE 18 WARNING: EXPORT-CONTROLLED DOCUMENT



RayFish Product Family Manual

Chapter1

iDEN Operations
Table 1-2. Toolbar Buttons (Continued)
Button Function
Opens Start MS DF window, allowing the user to select subscriber on which to
“"l \ perform direction finding, allowing them to locate the subscriber by providing a
g bearing to the subscriber and the received signal strength
M5 DF
Suspends Survey, setting the SDRs to idle. The Suspend button is only available
(‘ while Survey is active
Suspend

1-6

-

Resumes Survey. The Resume button is only available while Survey is suspended

Resume
Stops the current mode and returns to Survey. The Stop button is available during
@ mode operation
Skop

External Pa

Toggled Off
(Default)

@

External P&

Toggled On
(Enabled)

The External PA button is only available when StingRay or KingFish is in use. It
indicates the Main antenna is used for transmission. When clicked, it toggles from
the default grey/blue External PA to green/blue External PA to indicate that the
External PA port is being used for transmission

4

Fx: Main

Rx: Main Antenna selected. This button allows the user to toggle between Main
and DF ports for receive during transmit operations

DF Antenna selected. This button allows the user to toggle between Main and DF
ports for receive during transmit operations. This icon appears when no
AmberJack is connected to the system

Rx: DF
DF Antenna selected. This button allows the user to toggle between Main and DF
ports for receive during transmit operations, when an AmberJack antenna is

L o connected.

Rx: DF
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Table 1-2. Toolbar Buttons (Continued)

Button Function

Tx Power icon is displayed during transmit operations.
Q’{ }D At anytime during transmission, click the Tx Power button to open a menu to
"I adjust power on a channel by channel basis

T= Power —
all active channels  »
0x37F -1
0x433-E
0=30F - F
0=306 - C

- v v v

1-4.3 STATUS BAR

The status bar displays the current power status state of the RayFish hardware as well as other pertinent
information. Other information includes the number of channels detected during survey, timeline information, and
current database size. The status bar will be further described in mode specific sections. The status bar is shown in
Figure 1-4.

1-4.4 HARDWARE STATUS VIEW

The hardware status view provides the user with real-time status of the RayFish system, including detailed views
for each SDR and the RayFish chassis. Some examples of the hardware status view are shown in Figure 1-6,
Figure 1-7, Figure 1-8, Figure 1-10, and Figure 1-11.

The first example, Figure 1-6, shows SDR 0, SDR 1, and SDR 2 in Survey operation, while SDR 3 is idle.

The second example, Figure 1-7, shows detailed hardware information pertaining to SDR 1, including temperature,
firmware, and calibration data. The iDEN PCC now detects and reports the presence of a corrupt calibration table
within the RayFish platforms (see Figure 1-9). If a warning is generated, contact customer support immediately.

The third example, Figure 1-8, shows detailed information for the StingRay’s chassis, and power status including
RFD information. Similar information will be displayed for the KingFish also.

The fourth example, Figure 1-10, shows SDR 0, SDR 1, SDR 2, and SDR 3 in Survey operation. A PC Peripheral
GPS is connected, along with a Harpoon, which is currently Muted.

1-7
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The fifth example, Figure 1-11, shows detailed information for the StingRay Il chassis, and power status including
RFM information.

SOR Shot Mumber 1 Chassis Type StingRany
© SDR O (iDEN) Current State Survey Chassis DEN DODODODESZ10
Survey Current Apphcation iDEN RFD Serial Mumbsr g9l
Baned | Carrier 800 MHz | 0x389 Ambienk. Tempersture 3300 RFD Cabbration Date 10:00, 02f26{2007
551 FWD FPGA Temperature 30 °C RFD Link Status Connected
REV FPGA Tempersture 31 °C AFD T aturn 290 ¢
© SDR 1 (iDEN) p— App 1 (Wersion) CDMA Cortrolier (7.1.. Pw’m" ac
App 2 (Marsion) G5M Interceptor (1.4.. Battery Lifs i
Survey App 3 (Wersion) G5M Controller (4,31, Y
Band | Carrier 800 MHz | 0w29F App 4 (Version) G5M Controller {4.5.0, Power CQver Lurrent No
Bssl App S (Wersion) iDEN Conitroller (2.2.0. Power Uinder ¥okage No
: App & (Version) Nt Loaded
# SDR. 2 (I[EH] SYNC FCBR, Wersion 5.1
Bootloader Ver sicen 2.6.1.0
:;:I* Casrier m‘;‘:‘% SDR: Calioration Dute 12:46, 02192007
RFD Calbration Date 10000, 02{26/2007
RS51 43 SOR. DSN OO000EFCCES0
® SDR 3 (iDEN) RFD CRC Status o
oL S =y SYNC SDR CRC Stabus o
Bootloader CRC Status Mo
APP 1 CRC status Yes
FWD FPGA | CRC Status  Yes
REVFPGA 1 CRC Status Mo
APP 2 CRC Status o
Status [SDR 0] SDR 1] SDR 2| SDR 3] Chassis]  fle oo oo We 5 | Ststus| SDROJ SDR 1| SDR 2] SDR3 (Chassic

Figure 1-6. Hardware Status
View (Status Tab)

1-8
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Figure 1-7. Hardware Status
View (SDR 1 Tab)

The SDR Calibration T able faor thiz system appears to be

e cormupt. Please contact customer service.

Figure 1-8. Hardware Status
View (Chassis Tab)

i Details »>

Figure 1-9. Corrupt Calibration Table Warning
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@ SDR O (IDEN) [ty Q00000000000
Survey Mextel Wireless Serial Mumber ]
Band | Carrier 800 MHz | Dx450 Band Support: g00 MHz
RSSI -62 Ambient Temperature 20 °C
= Controller Temperature z20eC
€ SDR. 1 (iDEN) 200 MHz Module Temperature 20eC
Survey 300 MHz Mute Status Muted
Band | Cartier 800 MHz | 0x47B 00 MHz Output Paver x
RSSI 300 MHz Reflected Power -
Input Yoltage 0,019 volts
© SDR 2 (iDEN) Input Current 0,004 amps
Survey Mextel Wireless Hargare e visiar 0
; FPiaf Yersion 0.0.0
Band | Carrier 800 MHz | 0x34F Embedded SW Yersion 0.0.0.0
R350 -69
Book Status Success
f Fan Status Raotating
@ SDR 3 (IDEN) Power Crver Current Mo
Survey Power Under Yoltage Ma
Band | Carrier 300 MHz | 0x3E3 Power Over Voltage Mo
RS5I GPIO Passed Yes
- Temp Controller Passed Yes
$ GPS (PC perlpheral) SRAM Passed Yes
Stakus 3D Fix SPI Passed Yes
Latitude 26.111049
Longitude -G80.69551
Elevation aft
Heading il
Speed 14,9557 mph
© Harpoon - iDEN
[ 800 MHz T Status Muted
Status | SDR 0] SDR 1| SDR 2| SDR 3| Chassis | Harpoon -iDEN (5N # 0] Status | SDR 0] SR 1] SDR 2] SDR 3] Chassis Harpoon - DEN (M #0) |

Current Skate: Auto Survey Currenk State: Auto Survey

Figure 1-10. Hardware Status View With GPS & Figure 1-11. Hardware Status View (Harpoon
Harpoon (Status Tab) Tab)

1-4.5 ENVIRONMENT VIEW

The environment view can be considered the central view of the iDEN Transceiver. The three tabs available in the
environment view provide the user with important information, as well as an interface for selecting objects to start
modes of operation. Data can be organized by adding or removing columns, moving and resizing columns within

the display, and sorting columns by ascending or descending order. Specific details on using the environment view

can be found in mode specific sections. Some examples of the view are shown below with brief descriptions.

The Channels view (see Figure 1-12) shows the channels and related channel information surveyed during Survey.

1-9
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Pravider |PLMM | Band | Carrier | Color Code | RSsI | S0 | celip | Ruc |~
Mextel Wireless  316-01  800MHz 0x337 5 03 11 27267 0x000013

Mextel Wireless  316-01  800MHz  0x357 5 95 9 G089  0x000013

Mextel Wireless  316-01  800MHz 0x359 79 21 27269 0x000013

Mextel Wireless  316-01  800MHz 0x3D5 D 94 3 6741 0x000013

Mextel Wireless  316-01  800MHz 0x3DF A 93 11 57576 0x000013

Mextel Wireless  316-01  800MHz  Ox3E3 7 400 11 25460 0x000013

Mextel Wirsless  316-01  800MHz  Dx3E9 A 95 16 25375 0x000013

Mextel Wireless  316-01  800MHz  0x403 6 95 11 37418 0x000013

Mextel Wireless  316-01  800MHz  Ox415 7 98 13 6724 0x000013

Mextel Wireless  316-01  800MHz 0x455 3 90 17 25710 0x000013

Mextel Wireless  316-01  800MHz 0x456  C 02 11 27304 0x000013

Mextel Wireless  316-01  800MHz  0x479 2 88 18 6387 0x000013

Mextel Wireless  316-01  800MHz 0x476  C 85 21 27334 0x000013 e
< »

The Providers view (see Figure 1-13) shows the providers that have been successfully surveyed.

Channelz | Providers ] Subscribers ]

Figure 1-12. Environment View - Channel Tab

Provider

| PLMN

| Mumn Carriers |

Mextel Wireless

31e-01

26

Channelz  Providers | Subscribers

Figure 1-13. Environment View - Provider Tab

The Subscribers view (see Figure 1-14) shows the subscribers and identification information currently stored in the

database.

Subscriber Tag

| IMEI

| MsT | TMSI

| PLMN

Green Boy

01000ad...

31e01...

BRCSAAOE

31e-01

Channelz ] Providers  Syubscrbers

Figure 1-14. Environment View - Subscribers Tab
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1-4.6 MODE RESULTS VIEW

The mode results view displays the results of the operating modes to the user. For each mode executed, a tab will
appear at the bottom of the view providing the user quick, organized access to the results data. As with the
environment view, data can be organized by adding or removing columns, moving and resizing columns within the
display, and sorting columns by ascending or descending order. Specific details on using the mode results view
can be found in mode specific sections. Some examples of the view are shown below with brief descriptions.
Results can be suspended to stop incoming results from scrolling off screen either by selecting the Suspend Results button or
simply clicking anywhere on the results view. Select Resume Results to update with the incoming results (including those that

were suspended.

The Registration results (see Figure 1-15) display the results logged by the StingRay during Registration.

Suspend Results (X
Time | Provider |Band | Carvier | Color Code | Event Type | Subscriber... | TMSI | mst | mer
1:37:16 PM Mextel Wireless  800MHz Ox37F 8 Location Update  GreenBoy — ESCSAADE  31601.. 0100...
< >
Registraton |
Current Time Elapsed: 0:04:03 Hits: 1 AC 7 MB | 38238 MB (0%)

Figure 1-15. Results View - Registration Tab
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1-5 SUBSCRIBERS

This section describes the iDEN Transceiver's ability to configure and maintain subscribers. Subscribers provide
the user the ability to connect and locate activity through identification information.

The Subscribers Management dialog allows for display of active and inactive subscribers
* A subscriber can be added, edited, or removed
* A subscriber can also be added from the results view
* A subscribers list can be imported from a file

* A subscribers list can be exported to a file

1-5.1 SUBSCRIBERS MANAGEMENT

When the Edit menu and Subscribers is selected, the Subscribers Management window opens. Active and
Inactive subscribers are displayed in their corresponding text areas. The Subscribers Management dialog is
shown in Figure 1-16.

Subscriber Management @

Inactive Active

Richard the lcebearg * Donald Duck
Glen the Window

il

s
Cat

Add

d

Edit...

Remosve

I

[mpoat,.

Expaut...

K. ! Cancel |

Figure 1-16. Subscribers Management Dialog

NOTE

Multiple subscribers can be selected by single-clicking on the desired rows
while pressing the Ctrl key. Re-click on highlighted rows to deselect
subscribers.

HARRIS PROPRIETARY /USC TITLE 18 WARNING: EXPORT-CONTROLLED DOCUMENT



RayFish Product Family Manual
Chapter 1 iDEN Operations

1-5.2 ADDING OR EDITING SUBSCRIBERS

Selecting Add from the Subscribers Management dialog displays the Add Subscriber dialog (see Figure 1-17).

Add Subscriber @
Tag | W Active
T™sE |
Msi: |
MEE |
PLMNz Add.
Remave
oK. | Cancsl | Help ]

Figure 1-17. Add Subscriber Dialog

Selecting an existing subscriber and Edit from the Subscribers Management dialog displays a populated Add
Subscriber dialog that can be edited (see Figure 1-18).

Add Subscriber X

Tag |Eleer| Boy v Active

TMSE  [9EEO00O

IMSE  [316010000000000

IMEE  [001700000000000

PLMNz: [3160 Add.

Remove

oK | Cancel |  Hep |

Figure 1-18. Edit Subscriber From Add Subscriber Dialog
Table 1-3 describes the fields and buttons on the Add Subscriber dialog.

Table 1-3. Add Subscriber Fields and Buttons

Field/Button Description
Tag Name associated with the subscriber
Specifies whether the subscriber is active or inactive. Inactive subscribers are not
v Active displayed in the subscribers environment view or matched in mode results
™SI The Temporary mobile Subscriber Identity as assigned by a Network. This ID is 8 digits
long
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Table 1-3. Add Subscriber Fields and Buttons (Continued)

Field/Button Description

msI The International Mobile Subscriber Identity as assigned by a Service provider. This ID
is 15 digits long

IMEI The International Mobile Equipment Identity as assigned by the manufacturer of a
mobile station. This ID is 15 digits long

The Public Land Mobile Network values indicating the service providers with which the
PLMNs . . .
subscriber is associated

add Opens Add Subscriber window, allowing user to associate a PLMN with the subscriber

Removes the selected PLMN from the subscriber's information
Remove

Closes window and saves any changes made
OF.

Closes window and does NOT save changes made
Cancel

Opens description of fields
Help

ALY

The following procedure describes how to Add or Edit a Subscriber.

NOTE

If subscriber information is known, subscriber should be added prior to mode
operation.

Step 1. Connect and start the iDEN Transceiver (see Paragraph 1-3.1 for details).

Step 2. Select Edit menu and Subscribers to open the Subscribers Management dialog (see Figure 1-
16).

Step 3. Select Add or Edit to open the Add (see Figure 1-17) Subscriber (see Figure 1-18) dialog.

Step 4. Supply or change the following information. Use Wildcard characters as appropriate (see Table 1-
4):

NOTE

Wildcards work only in non-subscriber modes.

HARRIS PROPRIETARY /USC TITLE 18 WARNING: EXPORT-CONTROLLED DOCUMENT



RayFish Product Family Manual
Chapter 1 iDEN Operations

a. Tag (Required) — Enter name or identifying information.
b. Active — Check to store subscriber as Active, deselect to store subscriber as Inactive.

*  TMSI - Enter the Temporary Mobile Subscriber Identity number
. IMSI - Enter the International Mobile Subscriber Identity number
. IMEI - Enter the International Mobile Equipment Identity number

. PLMNSs — Enter Public Land Mobile Network value

Table 1-4. How to Use Wildcards

Character Description Example Explanation
Matches zero or more 310% Matches all numbers that start
% (percent) characters with 310 and are within the

allowed length

%62204165 Matches all numbers that end
with 62204165 and are within the
allowed length

Matches a single character 125_5075 Matches all numbers that begin
with 125, end with 5075 and
_ (underscore) .
have exactly 1 character in
between
65075 Matches all numbers that end

with 65075 and have exactly 3
characters before

HARRIS PROPRIETARY /USC TITLE 18 WARNING: EXPORT-CONTROLLED DOCUMENT



RayFish Product Family Manual
Chapter1

iDEN Operations
Step 5. Click OK to store the entry and close the window or click Cancel to close the dialog without storing

the subscriber.

NOTE

Subscribers can also be added directly from most views for mode results. By
right-clicking on the desired result and selecting Add to Subscribers List the
Add Subscriber window will open with the selected information populated.

1-5.3 IMPORTING SUBSCRIBERS

The following procedure describes how to import a list of subscribers from an existing subscribers file (tgt).

Step 1. Click Import in the Subscribers Management dialog (see Figure 1-16). The Open window will

appear (see Figure 1-19).

Open @EI
~ - asE

Look int | (3 Subscribers

i
iy Recant
Docurments

Desktop
Wy Documents
g8
My Compuber
My Metwork.  File name: = _]Dpen
Places [ _l
Flesoftype:  [Subscriber Files "1l - Cancel

Figure 1-19. Browse for Subscriber File
Step 2. Browse to the desired directory and select the desired *.tgt or *.csv file to import.
Step 3. Select Open and then Yes from the dialog prompt to confirm the import.

NOTE

Importing subscribers overwrites any and all existing subscribers stored in

the database.

1-16
-]
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1-5.4 EXPORT SUBSCRIBERS
The following procedure describes how to export subscribers to a subscribers file (.tgt).

Step 1. Click Export in the Subscribers Management dialog (see Figure 1-16). The Save As window will
appear (see Figure 1-20).

Save As @E|

Save in; |E}Subscribers LJ I.j{ Ea-

File narme: | LJ Save |
Saveastype: | Subscriber Files [*tgt) | Cancel

Figure 1-20. Export Subscribers from Save As Window

Step 2. Browse to the desired directory and choose an appropriate name for the subscribers file to which
you are going to export.

Step 3. Select Save from the window prompt to confirm the export.

NOTE

The Save As defaults to the subscribers folder in the following Location:

<C:\Documents and Settings\All Users\Documents\WPG\Protocols\iDEN\Subscrib-
ers>
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1-6 PROVIDERS CONFIGURATION

This section describes the iDEN Transceiver ability to configure and maintain the Providers from the Provider
Management window accessed via Edit>Providers (see Figure 1-21).

Subscribers. .,

Providers. ..

Preferences. ..
Session Tag

Zonfigure Hardware, .,

Figure 1-21. Edit Providers
1-6.1 PROVIDER MANAGEMENT

When the Edit menu and Providers is selected, the Provider Management window opens. The buttons are
shown in Figure 1-22 and described in Table 1-5.

Provider Management El

Eo8 M extel de Mexrico

add...

+- Mextel Wirelezs
+- SouthernLIMC Wireless Edit...

+- TELUS Mobility
Remaove

|mport....

Fl i

Export...

OF. | Cancel

Figure 1-22. Provider Management Window

NOTE

The iDEN Transceiver is preloaded with the providers shown in Figure 1-22

Table 1-5. Provider Management Window Buttons

Button Function

Allows the user to Add a new record corresponding to the current Provider
Add.

Allows the user to Edit a new record corresponding to the current Provider

Edit...
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Table 1-5. Provider Management Window Buttons (Continued)

Button Function

Removes the selected record
Remove

Allows the user to Import a new record corresponding to the current Provider
Irnpart...

Allows the user to Export a new record corresponding to the current Provider
Export...

Closes the Provider Management window and saves any changes
ak.

Closes the Provider Management window and does not save any changes
Cancel

IV

1-6.1.1  Add Provider

Select the Add button from the Provider Management dialog (see Figure 1-22) to open the Add Provider dialog
(see Figure 1-23). Adding a provider requires prior knowledge of the service provider's PLMNs.

hdd Provider X
Provider name:

Azzociated PLMN =

Ok | Cancel |

Figure 1-23. Add Provider Dialog

Select New button in the Add Provider dialog to open the Add PLMN dialog (see Figure 1-24) and associate a
SID with the specified Provider’'s name. Select OK to save the new entry and close the Add Provider dialog.
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Add PLMN ]

Figure 1-24. Add PLMN

1-6.1.2 Edit Provider

Select a provider from the Provider Management dialog (see Figure 1-22) and then select the Edit button to open
Edit Provider dialog (see Figure 1-25) to edit the selected provider.

Edit Provider X]

Frowider name;

Azzociated PLMM
601 Mew...

4 | Cancel

Figure 1-25. Edit Provider Entries

Select New button in the Edit Provider dialog (see Figure 1-25) to open the Add PLMN dialog (see Figure 1-24) to
associate additional PLMNs with the selected Provider. Edit the current associated PLMN by clicking on the PLMN
and editing as desired. Select OK to save changes and close the Edit Provider dialog.

1-6.1.3 Remove Provider
Select a provider from the Provider Management dialog (see Figure 1-22) and then select the Remove button. A

dialog opens (see Figure 1-26) asking if you are sure you want to delete this provider. Select Yes to delete the
provider from the list.

iDEN Controller

\_? Are you sure you want to delete this provider?

Figure 1-26. Delete Provider
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1-6.1.4  Import Providers

The following procedure describes how to import a list of providers, overwriting the existing file.
Step 1. Select Edit > Providers to display the Provider Management window.

Step 2. Click Import in the Provider Management window and browse to the appropriate directory and
select the desired .pvd file to import.

Step 3. Select Open and then Yes from the prompt to confirm the import.

1-6.1.5 Export Providers

The following procedure describes how to export existing providers to a new file (*. pvd). Exporting to a new file
name or location creates a backup of the information in the existing file.

Step 1. Select Edit > Providers to display the Provider Management dialog.

Step 2. Select Export from the Provider Management dialog. The Save As window appears
(see Figure 1-27).

Step 3. Browse to the desired directory and choose an appropriate name for the provider file that is being
created.

Step 4. Select Save from the window prompt to confirm the export.

Save hs @E‘
Save in: |_; Providers ﬂ il

,ﬂ known iDEM Providers, prd

File name: | j Save |
Saveastyper | Provider Files [* prd] | Cancel

Figure 1-27. Export Providers From Save As Window

NOTE

The Save As defaults to the Providers folder in the following Location:
<C:\Documents and Settings\All Users\Documents\WPG\Protocols\iDEN\Providers>
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1-7 CONFIGURE HARDWARE

This section describes the iDEN Transceiver’s ability to configure associated hardware including the GPS device.

Step 1. Select Configure Hardware from the Edit menu on the iDEN Transceiver Toolbar (see Figure 1-
28). The Hardware Configuration dialog appears.

Subscribers, ..
Providers. ..

Preferences. ..
Session Tag

Configure Hardware. ..

Figure 1-28. Configure Hardware Menu Selection

Step 2. Select the Configure button on the Hardware Configuration dialog to configure the GPS
connection by launching the Initialize GPS Wizard. Figure 1-29 illustrates the Hardware
Configuration tab available when using the StingRay or KingFish.

Hardware Configuration @

GPS ]

Flease select the GPS device type bo use for GPS communication

GP3 device bvpe
" Stinar ]

% PC peripheral

oK J Zancel |

Figure 1-29. Hardware Configuration Dialog (StingRay/KingFish)

Step 3. When using a StingRay Il, the Hardware Configuration dialog offers two additional tabs: the
Antennas tab and the Fans tab (see Figure 1-30).

Hardware Configuration

Antennas ]Fans ]Gpg ]

AntennafPart configuration

Identify antenna band support For each transmit port

oK J Cancel |

Figure 1-30. Hardware Configuration Dialog (StingRay Il)
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Step 4.

Step 5.

Step 6.

iDEN Operations

Select the Configure button on the Antennas tab to display the Configure Ports dialog

(see Figure 1-31). The user can select the Tx Port they wish to have a transmit antenna connected
to. By default, the transmit port is set to Tx Port 1. When no Power Amplifier is connected, Unde-
tected is displayed in the PA column. If a Power Amplifier is connected, configure the transmit
ports accordingly by selecting a port that is not currently in use. Click OK to accept changes and
Close.

Configure Ports

StingRay II porks

TH ANTENNA
TR TH2 T3 Tr4
@ © © ©
— N - —

Transmik porks

Flease specify the ports on which to transmit with the
iDEM 800 MHz band,

Port P

Undetected

T=Port 2 A

Enable

HAA
Mk

T=Port 3
T=Port 4

OO

W Show on skartup
[V Show on PA connected

o]

Figure 1-31. Configure Ports

Cancel |

The Fans tab displays the options available to the user for controlling the fans of the StingRay Il
(see Figure 1-32). System controlled is the default set by the system. The user may choose to
change this setting. The fans can be set to run at full speed or to be turned off. Additionally, this
setting affects how the Harpoon fans run if the Harpoon is connected.

Fans l

Fan configuration
{* System controlled

Fan speed is dynamically set based on internal chassis temperature
" Full speed

Fans run at Full speed regardless of internal chassis temperature
O Off

Fans are powered down

Figure 1-32. Fans Tab

The GPS tab displays the two GPS configurations available to the user. When a StingRay Il is con-
nected, the option to use the StingRay II's internal GPS will be available to the user, otherwise, the
default is always the PC peripheral. The PC peripheral option allows the user to configure an
external GPS, either using bluetooth (pre-configured com port required) or USB. When the Sting-
Ray Il internal GPS is selected the Configure button is grayed out (see Figure 1-33).
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GPs

Please select the GPS device byvpe to use For GPS communication
GP5 device type
* gtingRay II internal

" PC peripheral I:l

Figure 1-33. StingRay Il GPS Tab

1-7.1 GPS CONFIGURATION

Before connecting to a PC Peripheral GPS device, the user should configure the GPS connection to ensure a
faster and more accurate connection. Utilizing a GPS device in conjunction with the iDEN Transceiver allows the
user to view and store geocoded data.

The Configure button on the Hardware Configuration dialog launches the GPS Configuration dialog (see
Figure 1-34).

* Follow the instructions on the dialog and then click OK

€ GPS Configuration

Pleaze specify the GPS configuration and
prezs OF. to zave and connect, "alTO"
will attempt to detect vour connected GPS

device.
Serial Port
Baud Rate

14800 |

(] | Cancel |
A

Figure 1-34. GPS Connection
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1-8 PREFERENCES

The iDEN Transceiver preferences allow the user to configure settings for each operating mode as well as set up

audible alerts and highlighting. To open the Preferences dialog (see Figure 1-35), select the Edit menu and
Preferences.

Preferences X |

General l Survey | Registration | MS DF |

Audible alerts # color highlighting

[v Enable Caonfigure. .

i

tode rezultz filkering

[ Only show results matching active subscrbers

Bluetooth connectivity

| Search for Bluetooth devices on startup Configure...

i

Mate: Mo blugtooth suppart found.

] | Cancel |

Figure 1-35. Preferences Dialog

NOTE

It is important to note that some preferences configured during mode operation
may not take effect immediately, but instead when the mode is restarted.

1-8.1 GENERAL

The General preferences tab allows the user to define preferences having an effect on the entire application. To
enable audible alerts and color highlighting, select the checkbox (see Figure 1-36).

Audible alerts / color highlighting

v Enahble Configure...

Figure 1-36. Audible Alerts/Color Highlighting Enabled
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To enable filtering in all modes, only showing results matching active subscribers, select the checkbox (see Figure
1-37).

tode rezultz filkering

[ Only show results matching active subscrbers

Figure 1-37. Enable Filtering In All Modes

Select the Configure button to open the Event Configuration dialog (see Figure 1-38).

Event Configuration @

Program events:

Regiztration S
Subscriber Registered
S DF

Subzcriber Lost
Suhzrnber Prveerad CF

Sound

SubContacted. way ﬂ ﬂ

Color
Chooge. ..
(] | Cancel |

Figure 1-38. Event Configuration Dialog

Several events pertaining to each mode are shown in the Event Configuration dialog. To associate a sound with an
event select the event and select a sound from the Sound menu (Figure 1-39). By default, the iDEN Transceiver is
pre-configured to alert the user with voice sounds representing each event. Sounds can be previewed by clicking

on the play button.

NOTE

Additional sounds can be manually added by moving any *.wav file into the
following folder:
<C:\Documents and Settings\AllUsers\Documents\WPG\Global\Sounds>.
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Event Configuration PX|
Program events:
Subscriber Registered S
MS DF M TE BN
Subscriber Registered - l— - - -
Subscriber Contacted . - -
Subscrber Connected
Subscriber Lozt - - -
Subszcriber Powered Off BEE B
"
e I
Sound : d
AuthenticationComplete. waw ﬂ ﬂ Custam colors:
ChannelR edirected. way ~ ’_ l_ l— l_ l_ l_- [_ ]_
chord.way T_H l_ lﬁ r_ [ l_ ]_. ]_

Ciphering Error.way B |
Com failure. way

ComF ailure. way
Connected.way OF. | Cancel |

Drefire Cuztomn Colors >3

Contacted. way el
ding. way bl
Figure 1-39. Select a Sound Figure 1-40. Color Dialog

To highlight events as they appear in each mode's results view, select the desired event and click the Choose
button located in the Color section of the Event Configuration dialog. The Color dialog (see Figure 1-40) will open
and the user can select from the provided basic colors or create a custom color.

When all of the desired events have been configured for audible alerts and color highlighting, click the OK button in
the Event Configuration dialog to save changes and return to the Preferences dialog.

General preferences provides the ability to enable searching for Bluetooth devices upon start of the application
(see Figure 1-41).

Bluetooth connectivi

I Search for Bluetaoth devices on startup Configure...

Mate: Mo bluetooth suppart faund.

Figure 1-41. Bluetooth Connectivity Dialog
Step 1. Select the Configure button to open the Bluetooth Preferences dialog (see Figure 1-42).

Step 2. Click the Restore button to automatically populate the default Passkey. (The KingFish default
Passkey is 8675309)

Step 3. Click OK to accept the Bluetooth Preferences settings.
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Bluetooth Preferences E|

Favorite device

| Clear

FPazzkey

| Restore
k. | Cancel |

Figure 1-42. Bluetooth Preferences Window

1-8.2 SURVEY

The Survey tab of the Preferences dialog allows the user to configure settings for the Survey State. For details on
setting Survey preferences refer to Paragraph 1-10.1.

1-8.3 REGISTRATION

The Registration tab of the Preferences dialog allows the user to configure settings for the Registration mode
operation. For details on setting Registration preferences, refer to Paragraph 1-11.1.

1-8.4 MOBILE STATION DIRECTION FINDING (MS DF)

The MS DF tab of the Preferences dialog allows the user to configure settings for the MS DF mode operation. For
details on setting MS DF preferences refer to Paragraph 1-12.1.
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1-9 SESSION TAG

The iDEN Controller allows the user to label a session of data logging. For example, specific operations may be
labeled to reflect the location of the operation. Applying session tags can be a useful tool for post-processing and
organizing stored information.

1-9.1 SETTING THE SESSION TAG

When Session Tag is selected from the Edit menu, the Set Session Tag dialog opens. The dialog is shown in
Figure 1-43 and described below.

Set Session Tag

Segzion tag:

ak. | Canicel |

Figure 1-43. Set Session Tag Dialog

+ To tag the current session, enter a name or identifying information and click the OK button

»  This will change replace any existing session tag

« The current session tag is displayed in the status bar (showing all the time) and is an available field in the
results view of each operating mode
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1-10 SURVEY

When the iDEN Transceiver is started, Survey automatically executes and characterizes the local iDEN network
environment. A Base Station Survey, specific to the operation location, should always be performed prior to
execution of a mode. In addition to logging network parameters, RayFish system uses the Base Station Survey to
display available channels for the user to select in other modes of operation. A real-time display of survey results is
provided. All survey results are saved in the database and may be viewed using the Database Viewer.

1-10.1 SURVEY PREFERENCES

Survey preferences can be configured, allowing the user to select the bands of interest and the power level
thresholds for the configured operation (see Figure 1-44). It is important to note that survey preferences configured
during operation will not take effect immediately, but instead when a new survey iteration begins. All preferences
will be remembered during subsequent launches of the iDEN Transceiver.

Preferences @

General Survey ] Interrogation] M5 DF]

Poweer level threshold

Power level (dBm) |-100 =

(] | Cancel

Figure 1-44. Survey Preferences

1-10.2 SURVEY OPERATION

Survey can be suspended and resumed by selecting the corresponding buttons on the toolbar
(see Figure 1-45 and Figure 1-46).

C ’

Suspend Fesume

Figure 1-45. Suspend Button Figure 1-46. Resume Button
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During Survey, the SDRs will cycle through Idle, Channel Scan (see Figure 1-47) and Survey states
(see Figure 1-48).

€ SDR 0 (iDEN)

€ SDR O (iDEN) Survey
Channel 5ian Band | Carrier 800 MHz | 0x189
R55I
© SDR 1 (iDEN)
H Survey
@ SDR 1 (IDEN) Band | Carrier 00 MHz | Ox4a3
Channel Scan R5sI

€ SDR 2 (iDEN)
€ SDR 2 (iDEN) Sutvey

Band | Carrier 800 MHz | Dx49F
Channel Scan RSSI

€ SDR 3 (iDEN)

Survey Mextel Wireless
@ ? Band | Carrier 800 MHz | 0x38F
R53I -58

€ GPS (PC peripheral)

Stakus Mio GPS Device
Latitude -

Longitude

Elevation

Heading

Speed

Status | SDR 0| DR 1) DR 2| 5DR 3| Chassis | T o TR

Figure 1-47. SDRs Idle/Channel Scan Figure 1-48. SDRs Surveying
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1-10.3 SURVEY RESULTS

The Survey results are displayed in the Environment View. Table 1-6 describes the data columns available in the
Survey results.

* The Channels tab (see Figure 1-12) displays one row for every channel surveyed, while the Providers tab
(see Figure 1-13) displays one row for every provider in the current environment

* The displayed data can be organized by adding or removing columns, moving columns within the display,
and sorting columns by ascending or descending order. It is recommended, the user sort by RSSI
(max RSSI at top) and select the top row or top 3 rows when using a StingRay Il.

Table 1-6. Survey Results Data Columns

Column Example Explanation
Provider Nextel Wireless Name of the Service Provider
PLMN 316-01 Public Land Mobile Network
Band 800 MHz Frequency range utilized for transmission
Carrier 0x429 Qarrier Number'(in hex) corresponding to the frequency of the
iDEN Base Station
Color Code F Unique identifier for each carrier
RSSI -82 Received Signal Strength Indicator
SQE 20 Signal Quality Estimate
Cell ID 6932 Base Station identity with a local area
RNC 0x000013 Regional Network Code
SPC 0x00020058 Service Provider Code
SAID 3 Service Area ldentifier
Local LAI 1421 Local Area Identifier
Yes Indicates if a network or cell has been set to “barred.” This
Cell Barred occurs when a device or network is locked down or a user’s

access needs to be limited.

Public Cell Yes Indicates the availability of the cell to mobile devices

Neighbors 0x161-3(2222) Neighbor Carriers - Color codes (Desirability Factors)

Right Click in the Environment View displays a pop-up menu (see Figure 1-49).

Show in Advanced BTS Editar, ..
Clear and Restart
Figure 1-49. Clear and Restart

+ Clear and Restart — This clears the data from the Environment View and restarts the Survey
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+ Show in Advanced BTS Editor — This launches the Advanced BTS Editor dialog

NOTE

Analyze Neighbors (see Figure 1-49) is available when using a StingRay or
StingRay Il. Refer to Paragraph 2-14 for details.

1-10.4 SURVEY PROGRESS BAR

The Survey Progress Bar shows the progress of both the Channel Scan and the Survey. During the channel scan
the user will see where the system is during the 1200 carrier channel scan. After the channel scan is complete the
survey progress bar will then display where the system is during the survey. This will continue to switch between
both views until the survey is suspended, restarted or during a transmit mode.

«  Survey Progress Bar is displayed on the Status Bar. It shows the number and percentage of channels
surveyed (see Figure 1-50)

lCurrent State: Auko SLIWE'I Survey: 1 60 (2% hannels Detected: 23 A AME [ 35241 MB (0%

Figure 1-50. Survey Progress Bar
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1-11 REGISTRATION

The Registration mode attempts to log registrations from iDEN mobile stations (MS) that are within range of the
RayFish system. The RayFish system emulates the weakest surveyed neighbor(s) of the strongest surveyed iDEN
Channel(s). If survey data is unavailable, the operator can define Advanced BTS Parameters in order to
maximize the number of mobile stations that register. The RayFish system transmits modified system information
messages, including a modified Location Area Identifier (LAI) causing an MS to execute a location update.
During this process, the RayFish will register the MS to obtain specific IMSI, TMSI, and IMEI information from each
MS.

During the Registration mode, a real-time display of each Registration result is provided. Color-coded highlighting
and optional audible indicators alert the operator when a registration matching a subscriber in the Subscribers
List occurs. All Registration results are saved in a database and may be viewed using the Database Viewer utility
included with the software.

1-11.1 REGISTRATION PREFERENCES

There are a number of Registration Preferences that can be setup prior to the start of a Registration and a limited
number that can be changed during a Registration process. It is important to note that Registration preferences
changed in the Preferences dialog (see Figure 1-51) or the Start Registration dialog (see Figure 1-52 or Figure 1-
53) become the default startup settings. Any preferences changed during a Registration process will not take effect
immediately, but instead when the Registration process is restarted. All preferences will be remembered during
subsequent launches of the iDEN Transceiver.

Preferences E |

General] Survey  Registration l M5 DF]

Tranzmit optiohz

Configure options for all tranzmit modes here.

(] Cancel

Figure 1-51. Registration Preferences
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Start Registration Start Registration rS_E]

Charnet: Pl'dmu! Channels |F‘1:lem1|:e:|
PLMN  Provide Caies | Colot Code | TxPower | TuPot FLMM Provides Cariee | Coloi Code | Vi Powes | T Port
- 5 JED] v Meel'wisless 7 2 Ay v
NED MedelWisless &3 2 5 % Man w s Ll H“dw:m: R Mg -
. I FAemirve |
[Last | Renove | ;
¥ Use advanced BTS setting: for o banemdisrs Conhgue |
W Use sdvanced BTS seftings for o ransmitlers _CH‘;H?J W Transmit cn weakes! neighiborn of selected charmels
W Tuansmt on weskeast nesghbor of selactad channats
St | Concel | St | Cancel |
Figure 1-52. Start Registration (StingRay/ Figure 1-53. Start Registration (StingRay II)

KingFish)
1-11.1.1  Transmit Options

There are Transmit Options that can be configured prior to the start of a Registration. The following preferences
can be accessed from either the Preferences dialog (see Figure 1-51) or the Start Registration dialog (see Figure
1-52 or Figure 1-53).

1-11.1.2 Power Options

When using a StingRay | or a KingFish, the user has the ability to change the default power level from 5-1 (with 5
being the max), stepping the transmit power in 3dB increments/decrements. The user can choose to enable the
external PA port as the default transmit port, if an external power amplifier is to be used (see Figure 1-54).

When using a StingRay I, the user has the ability to let the system control the power level (see Figure 1-55).
Automatic power balancing is a system controlled method that sets the transmit power of the SDRs to the optimal
power level based on the number of active transmissions. The user can choose to override this feature and set a
static transmit power regardless of the number of active transmissions. However, disabling this feature is not
recommended, as it may cause poor transmit quality.

i~ Power oplions i~ Power optionz
Power level: |5 — I Enable external P, Power level: |- —

¥ Enable automatic power balancing [recommended)

Figure 1-54. Power Options (StingRay/ Figure 1-55. Power Options (StingRay Il)
KingFish)
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1-11.1.3 Display Options

The user can choose whether or not to display the transmission dialog before starting the Registration. The
Display options are illustrated in Figure 1-56.

Display options
v Show transmit walidation dialog prior ba transmit
[¥ Show warning prorpts prior ko ransmit

I¥ Show autarmatic power balancing warnings
Figure 1-56. Display Options

A sample transmission warning dialog is displayed in Figure 1-57.

Enable | PLRN Provider Carrier Color Code |] T= Poweer || T Port
601 Mestel Wirelesz  023E9 w4 w |5 w |Tx 3 w
3B MWextel Wirelese  O=48F w2 ¥ |5 w | Tx3 w

& Port(s) Tx 3 will have unbalanced power and may have poor transmit quaiity.

Figure 1-57. Tx Power Unbalanced (StingRay II)
1-11.2  REGISTRATION OPERATION

Registration can be started through three methods:
»  Selecting one or more Carriers from the Channels tab in the environment view
»  Selecting one or more Providers from the Providers tab in the environment view
« Selecting one or more Carriers from the Analyze Neighbors results
The following procedure describes how to operate the Registration mode:
Step 1. Select one or more desired Carriers from the Channels tab in the environment view, the Neighbor

Analysis view, or select one or more Providers from the Providers tab in the environment view (use
Ctrl + Click to select multiple rows).
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Step 2. Click the Registration button on the iDEN Transceiver toolbar. The Start Registration window

(see Figure 1-58 or Figure 1-59) opens. The channel(s) selected in the environment view are listed
under the Channels tab.

Start Registration

Start Reglstration

Charnets Prdurm:! Channels | Prefecences |
FLMN | Provides Cair | ColorCode | TxPower | TuPott PLMN Proveided Carsier | Cobor Codde | T Powed | TxPost
HEM  HedolWicless B33 2 5 ¥ Man NEM 3% Medel‘Wisless (a7 2 Autn
NEO w0 Hedel Waeless (ES A Bug ™
A I Flemcrve |
A ; Rlermdre |
W Use advenced BTS satting: for o hanemiiers Configus
W Use sdvanced BTS satings for all iransmitters wamaJ 7 | Toarver ooy ikt rbighboot ol wafacted cliansle
W Tiansmt on weskest neghbor of selected channsts
Stait Cancel St | Cocel |
Figure 1-58. Start Registration (StingRay/ Figure 1-59. Start Registration (StingRay II)

KingFish)

Step 3. When the checkbox for Use Advanced BTS settings for all transmitters is selected, the Config-

ure button is available. The PLMN will have a value and the Provider will be displayed in the col-
umn.
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Step 4. Select the Configure button to open the Advanced BTS Parameters window (see Figure 1-60).
* Use these parameters (see Table 1-7) to emulate a base station
» All fields are required
* The RayFish system will transmit the values specified for each of the elements

» Select the Help button for detailed explanations of each field

Advanced BTS Parameters @

PLMN | Band Carrier | Color Code Metwork options ]

316-01  BOOMHz Ox3C3 2 Local LAT / LAIL: 1]
Save As,.,
LAIZ:

1
|-D——~ Defaults

Cell ID:
SAID: 0 Help
RNC: 13 bytes | |Ox012345

SPC: [4bytes | | 0x09876543

Apply to all ! | Ok I Cancel

Figure 1-60. Advanced BTS Parameters Window

Table 1-7. Advanced BTS Parameters Description

Field/Button Explanation

Public Land Mobile Network (Combination of Mobile Country Code (MCC)

PLMN and Nationwide Direct Connect (NDC) codes
Band Frequency range used for transmission
Carrier Channel/carrier number, listed in hex format
An identification affiliated with each channel, making each channel unique.
Color Code Neighboring base stations will have different color code pairs assigned to their

channels.

Local Area Identifier/Local Area Identity 1. The LAI1 is equal to the Local
Local LAI1 LAI and identifies a set of Base Stations within a geographical area. This
number can range from 1 to 65534.

Local Area Identifier/Local Area Identity 2. The LAI2 also identifies a set of

LAI2 Base Stations within a geographical area. This number can range from 1 to
65534.
Cell ID The Cell ID identifies a Base Station within a local area. This number can

range from 0 to 65535.

Service Area ldentifier. The SAID identifies a set of one or more Location

SAID Areas. This number can range from 0 to 255.
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Table 1-7. Advanced BTS Parameters Description (Continued)
Field/Button Explanation

RNC Regional Network Code. This number can range from 0 to (2*35-1). Specify
the RNC in hex. It must start with 0X.

SPC Service Provider Code. This number can range from 0 to (8 * 2232-1). Specify
the SPC in hex. It must start with 0x.

Load Loads BTS parameters from a file (if available)

Save As Saves selected BTS parameters (*.abc.iden filename extension)
Loads default BTS parameters (NOTE: This function will overwrite BTW

Defaults )
parameters for selected fields)

Help Displays chassis, PC version, and SDR information

Apply to All Apply options to all Carriers/channels in the list

OK Accepts changes and closes the window

Cancel Closes the window without accepting changes

Step 5. Edit the fields and select OK to return to the Start Registration window.

NOTE

The user can select as many channels as there are transmitters. Examples:

» KingFish has one Software-Defined Radio (SDR) and up to
one transmit channel

+  StingRay | has four SDRs and up to one transmit channel

+  StingRay Il has four SDRs and up to four transmit channels

« Toremove a channel or provider, select the row and click the Remove button (use Ctrl + Click
to select multiple rows)

+ To manually add a channel or provider not already listed, click the Add button. This will open
the Add Channel dialog (see Figure 1-61) or Add PLMN dialog (see Figure 1-62)

* The Carrier and Color Code fields may be configured for Auto

Add Channel X Add PLMN ]
MCC: NDC:
[ &
ok | Concel |
Figure 1-61. Add Channel Figure 1-62. Add PLMN

* For the Add Channel dialog, select the Carrier and the Color Code and click OK
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NOTE

When starting from the Channels tab it is recommended to use Transmit on
weakest neighbor of the selected channel (see Figure 1-52). This option
lets the system choose the most appropriate channel, based on the network
survey results from the last five minutes. Unselecting this option will tell the
system to superimpose on the selected channels.

NOTE

When starting from the Analyze Neighbors view, there is no “Transmit on
weakest neighbor “ option, because the user will specify the appropriate
choice.

* For the Add PLMN dialog, specify the MCC and the NDC

» To set preferences for the Registration mode, select the Preferences tab in the Start
Registration dialog. For details on setting Registration preferences, refer to
Paragraph 1-11.1

Step 6. Once the desired channels and preferences are set up, click the Start button in the
Start Registration dialog to begin the Registration process.

Step 7. Selecting Start initiates the data gathering process. Once the data is analyzed and logged and
before the transmission begins, the user is prompted, by default with the Transmit Validation dia-
log (see Figure 1-64, Figure 1-65 and Table 1-8). This gives the user a chance to confirm what the
RayFish system is going to transmit.

*  The VSWR alarm will be shown when the reflected power is less than 5dB of the forward
power. Check that all cable and antenna connections are secure (see Figure 1-63)

iDEN Controller ['E

WSuR limit exceeded. Pleaze check antenna connections.

[ Do not prampt far this again.

Figure 1-63. VSWR Alarm
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Transmit Yalidation @ Transmit Yalidation @

- The mode is prepared to operate on the Following data, i The mode is prepared to operate on the Following data.

1 Madify transmit settings if desired, and select Continue to start the mode. Modify transmit settings if desired, and select Continue to start the mode.
Enable | PLMN Frovider Carrier Color Code | TxPower | Tx Port Enable | PLMM Pravider Cartier Color Code | Tw Power | TwPort

HEM Hestel'wireless  0414D v E ¥ 5 ¥ Main v 31601 Nestelwireless  Ox161 % 3 v Tx3 &

1601 Mextel Wireless  0x455 w2 W t Tx3 w
¥ Always show dialog prior ta transmit Qcancel ¥ Ahways show dislog prior bo bransmit Cancel
Figure 1-64. Transmit Validation Dialog Figure 1-65. Transmit Validation (StingRay II)
(StingRay/KingFish)

Table 1-8. Transmit Validation Data Field Description

Column Explanation

PLMN Provider’s ID

Provider The name of the provider associated with the PLMN

Carrier Channel number

Color Code Piece of information used to identify a tower

Tx Power User can change this beforg transmissiop (Grayed out when
automatic power balancing is enabled (Figure 1-65)

Tx Port Allows the user to change Main or Ext PA (StingRay Il will

automatically specify the configured Tx Port)

NOTE

Transmission dialog can be disabled, see Paragraph 1-11.1.3.

NOTE

While registering, the transmit options buttons are shown on the toolbar for on-
the-fly configuration of the Transmit Power and External PA (see Figure 1-66).

R @ » . @

F‘reFérences GRS F t Stop Tx Power  Rix: Main  External P4

Figure 1-66. Registration Transmit Toolbar

»  To configure the transmit power level, left click the Tx Power button and select the desired
level from the drop down menu

+ To enable or disable the External PA, click the External PA button (see Figure 1-67)
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®

External Pa

Figure 1-67. External PA Button

NOTE

StingRay Il will not have an External PA button visible on the Registration
Mode Toolbar.

Refer to Paragraph 1-11.3 for details on viewing and understanding the Registration results. To manually switch
between the Main Rx port and the DF port, click the Antenna Selection button (see Figure 1-68 and Figure 1-69).

.:L -,

1
Rt Main Rt DF
Figure 1-68. Rx Main Antenna Figure 1-69. Rx DF Antenna

Step 8. To Stop the Registration operation, the Stop button @ located on the toolbar.

1-11.3  REGISTRATION RESULTS

+ If information matches with a subscriber in the subscribers list, the subscriber tag will reflect the matched
subscriber

* The subscriber tag may also be highlighted and accompanied by an alert sound, as setup by the user

* Results can be suspended to stop incoming results from scrolling off screen either by selecting the
Suspend Results button or simply clicking anywhere on the results view. Select Resume Results to
update with the incoming results (including those that were suspended)

Suzpend Results Resume Results

| Time | Provider I Time: | Provider

Figure 1-70. Suspend Results Figure 1-71. Resume Results

» Subscribers can be added by right-clicking a result, which includes identity information, with results
suspended (see Paragraph 1-5.2)

* The data can be organized by adding or removing columns, moving columns within the display, and sorting
columns by ascending or descending order

*  Right-click on the column headings to see what columns are available to add/remove

. Left-click and drag to move columns within the display
1-42
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+  Left-click column headings to sort ascending/descending

*  The results will remain in the results view under the Registration tab (even if the mode is stopped) until a
new Registration operation is started or the view is closed normally
1-11.3.1 Results View

The Results view displays the real-time mobile station registrations (see Figure 1-72 and Table 1-9).

Suspend Resbs | 4
Time | Provider | Band | Carrier | Coloe Code | Event Type | Subscribe... | THSI | st | e | rsst | soE
9:10:4% AM Nexkel Wirsless BOMHz Ox3F 8 Location Update BSEOSIF  31601000... O01700014... 84 20
2:07:50 AM Nexkel Wireless BUOMH: O:3F 8 Location Update BSP13AS4 1601000, O00I700I4... -B4 19
9:06:25 AM Mebel Wirsless GOMHE: O0x37F & Location Updste ESDEEDZD 601002, 00170324... -B3 21
_Fleg-slld:ml
Figure 1-72. Registration Results View
Table 1-9. Registration Data Field Description
Column Example Explanation
Time 8:23:27 AM Time the result was registered
Provider Nextel Wireless Name of the Service Provider
Band 800 MHz Frequency range utilized for transmission
Carrier 0x433 Radio Frequency Carrier Number
Color Code 8 Base Station Identifier
Location Update A sequence of messages from a mobile that is
Event Type - o -
identified as a certain event
Subscriber Tag Green Boy Name of Subscriber
™SI 9E4FE1B9 Temporary Mobile Subscriber Identity. TMSI is MS-
specific.
316010... International Mobile Subscriber Identity. TMSI is
IMSI L
MS-specific.
IMEI 001700... International Mobile Equipment Identity. IMEI is sim
card specific.
RSSI -63 Relative Signal Strength Indicator
SQE 8 Signal Quality Value
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1-12 MOBILE STATION DIRECTION FINDING (MS DF)

The RayFish System transmits on a common weak channel for the selected Subscriber’s Provider. Once a
subscriber is connected, RSSI measurements are to be taken from the DF antenna to provide direction to the
subscriber.

In the MS DF mode, the RayFish System commands the MS to raise its power output level to the highest setting at
which the MS can transmit. The RayFish system will keep the MS engaged until the operator stops MS DF, or until
interference/distance cause the signal to be lost.

1-12.1 MS DF PREFERENCES

Mobile Station Direction Finding (MS DF) preferences (see Figure 1-73) can be set up prior to, or at anytime during
execution. It is important to note that MS DF preferences configured during operation will not take effect
immediately, but instead when the MS DF process is restarted. The user can configure the Transmit options,
Direction finding options, Audible RSSI options, and Paging Only option. All preferences will be remembered
during subsequent launches of the iDEN Transceiver.

The Paging Only option is used to limit the number of mobile registrations when running an MS DF. This should be
used in dense areas where a large number of mobile registrations can occur. When using this option, the RayFish
system will page only the subscriber mobile, using the same LAl as the network.

General | Survey | Registration M5 DF ]

Tramsemit ophons
Configise options for all ransmit mades here,

Direction finding ophions
¥ Enable Bearing &veraging

Configuse the drawng options all direchion finding modes will use
hete,

Configure. ..

Audible RSSI options
Configure the Audible RS 51 ophons all dvection finding modes will use here,

Configure. ..

Pagirg Only
[~ Enable Paging Only

(1] 4 Cancel

Figure 1-73. MS DF Preferences
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1-12.1.1 Transmit options

Step 1. Select the Configure button to access the Transmit Options dialog (see Figure 1-74 and
Figure 1-75).

« StingRay Il provides the selection to Enable automatic power balancing
« Automatic power balancing is used during a multiple transmit mode

» Depending on the number of active transmissions, the controller will set the SDRs to a specific
transmit power to achieve optimal performance

» This can be overridden during a mode or can be unchecked from the active transmission
preferences before starting a mode. However, this is not recommended

Transmit Options

Transmit Options

Power options FPower options

Power level |5 [ Enable external P4 Pawerlevel  [5 =
v Enable automatic power balancing [recommended)

Dizplay options Display options

[V Show transmit validation dialog prior b transmit
[V Show warning prompts prior bo tansmit

[V Show automatic power balancing warmings

[¥ Show trangmit validation dialog prior bo bansmit
[¥ Show warning prompts prior b trangmit

v Show automatic power balancing warnings

oK | Cancel | oK | Cancel |

Figure 1-74. Transmit Options Dialog
(StingRay/KingFish)

Figure 1-75. Transmit Options (StingRay II)

Step 2. Select desired Power options and Display options.

Step 3. Select OK to accept the changes and close the Transmit Options dialog.
1-12.1.2 Direction Finding Options

The user has the option to enable/disable bearing averaging. Bearing averaging will take the average of a preset
number of bearings to create the final bearing measurement. If this option is disabled, then each bearing
measurement will be displayed and the bearings may seem sporadic.

The user selects Configure (see Figure 1-76) to access the Direction Finding Options dialog.

Direction finding options

[v Enable Bearing Averaging

Configure the drawing options all direction finding modes will use
here.

Configure. ..

Figure 1-76. Direction Finding Options
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The Direction Finding Options dialog (see Figure 1-77) provides the following:

Direction Finding Options

RSS5I| bar range
b awirnuim: ,m—il [v Show peak
R Wi‘ [V Show labels on side
Increment: "Iﬂ—i‘

RS5I bar calors

Peak Colar...

Auto R551 bar

v Showe additional auto-scaling RSS! bar when no
Amberlack, iz prezent

Center cument BSS| within [dB]: 5 i‘
Recerter interval [zec]: 1 i‘

Compaszz drawing style

* Compass face [ Amber ack is upside-down
" Clock face [~ Shaow Polar Plot
0K | Cancel |

Figure 1-77. Direction Finding Options Dialog

The RSSI bar range area on the Direction Finding Options dialog (see Figure 1-77) provides the following

options:

Maximum — Set the maximum value from the range of -150 dB to 40 dB for the RSSI bar display
Minimum — Set the minimum value from the range of -150 dB to 40 dB for the RSSI bar display
Increment — Set the increment at which tick marks will be displayed

Show peak — Select checkbox to show the peak RSSI received

Show labels on side — Select checkbox to enable the RSSI bar to draw its labels next to the power
display

The RSSI bar colors area on the Direction Finding Options dialog (see Figure 1-77) provides the following:

1-46

The color of the RSSI bar can be specified by clicking the Bar Color button from the RSSI bar colors area
and selecting a color (see Figure 1-79)

The color of the RSSI bar can be specified by clicking the Bar Color button from the RSSI bar colors area
and selecting a color (see Figure 1-79)
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Color @E

Basic colors:
“Ipiat lmd 1 1 G s ey e
.f_l_"[_*E_.-. 'F-*-nﬂ:-cﬂacklspumzrl
ERNAEENEEN Center cument RSS! within [dB): ﬁ_jl
ENMEEEEER Recenter interval [sec] =
EEEEEEEN
Lt il il I
Custom colors:
EFEEEEEE .
e
Define Custom Colors >
| oK I Cancel |
Figure 1-78. Color Selection For RSSI Bar Figure 1-79. RSSI Bar

The RSSI bar area (see Figure 1-79) on the Direction Finding Options window provides the following options:
+ Show additional auto-scaling RSSI bar when no AmberJack is present — Select checkbox to enable
+ Center Current RSSI within (dB) — Selectable number with 5 the default

* Recenter interval (sec) — Selectable number with 1 the default

The Compass drawing style area (see Figure 1-80) on the Direction Finding Options window provides the
following:

Compasz drawing style
& Compass face [T &mberack iz upside-down
" Clock face [ Show Polar Plot
Figure 1-80. Compass Drawing Style
+ Compass face — Radio button enables tick marks to represent compass degrees (see Figure 1-81)

» Clock face — Radio button enables tick marks to represent clock markings (see Figure 1-81)

* AmberJack is upside-down — Enable checkbox only if the AmberJack is mounted in an upside-down
configuration

» Show Polar Plot — Enable checkbox to display a graphical representation of the RSSI strength measured
across the 360° (Polar Coordinates) (see Figure 1-82)
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Figure 1-82. Compass Active Using Polar Plot

1-12.1.3 Audible RSSI Options

The user has the option to enable/disable sound options by selecting Configure in the Audible RSSI options
section as shown in Figure 1-73. The Configure DF Audible RSSI dialog opens as shown in Figure 1-83. When
the sound options are selected as desired, click OK to accept changes and return to the MS DF tab.

Configure DF Audible RSS1

Scund options
[+ Enable R55] evel sound
* Frequency tone
™ Sound tick
™ Both
[v Liss the Following RSSI range fior sound levels
Maimum: |0 :||
Mk -100 :I
Mote: IF unsedected, sound kvels vwill use RSST har
[ I Cancel [

Figure 1-83. Configure DF Audible RSSI
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1-12.2 MS DF OPERATION

The MS DF mode begins as a Registration by attempting to log registrations from iDEN Mobile Stations (MS) that
are within range of the RayFish system. During this process the RayFish will register the MS to obtain specific
IMSI, TMSI, and IMEI information from each MS.

When an MS' information is received matching the desired subscriber, the mode will change to a Transmit MS DF
mode. During this time the system will (if applicable) shut down all remaining transmitters except the transmitter
that has connected to the MS and continue to page the subscriber. The RayFish system will then monitor RSSI
levels and with the aid of an Amberjack, determine a bearing in the direction of the MS.

The following procedure describes how to operate the MS DF mode:

Step 1. Select from 1 to 10 desired subscribers in the subscribers view (use Ctrl + Click to select multiple
subscribers).

NOTE

The user also has the ability to start an MS DF from the Channels tab,
Providers tab, and Neighbor Analysis View results.

'.\'4?_

Step 2. Click the MS DF button ( 5 DF ) on the iDEN Transceiver toolbar. The Start MS DF dialog will open
(see Figure 1-84). The subscriber selected in the subscribers view, as well as their identity infor-
mation are listed under the Subscribers tab. The Preferences tab was discussed earlier (see Fig-
ure 1-73).

Start MS DF X

Channeds | Pisference: |
Subgcribser irformabon

Subscnber Hame | PLMN:
Green Boy 301

Add Remove
Transmet informnation
[ PLMN | Provider Casmer | Color Code | TxPower | TxPort
e Nestel wireless  Auto Ao 5 ¥ Man
Add | Rermave |
W Use advanced BTS zattings for al transmmtters Conifigure

v Transmit on weakest neighbor of selected channels

Shast Cancel |

Figure 1-84. Start MS DF Dialog
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NOTE

If this mode was started from a tab other then the Subscribers tab, the user
can click Add... under the Subscriber Information section of the Start MS DF
dialog and manually add up to 10 subscribers.

Step 3. To remove a subscriber, select the row and click the Remove button (use the Ctrl + Click to select
multiple subscribers).

*  Transmit information contains dropdown boxes for PLMN, Provider, Carrier, Color Code, Tx
Power, and Tx Port

*  When the checkbox for Use advanced BTS settings for all transmitters is selected, the
Configure button becomes available

NOTE

The "Transmit on weakest neighbor of selected channels" is only available
if mode is started from the Channels tab. (Not recommended to disable)

Step 4. Select the Configure button to open the Advanced BTS parameters dialog.

Step 5. Advanced BTS Parameters dialog (see Figure 1-85). Use these parameters (see Table 1-10) to
emulate a base station. All fields are required. Select the Help button for detailed explanations of

each field.
Advanced BTS Parameters E
PLMM Band Carrier | Color Code Network options
Load..,

31601 BOOMHz Auto  Auto Local LA { LAIL: ]
i = Save As...
LALZ: |1

Defaults |
Ced ID: o L toiorhodrdt
i v
RNC: [3bytes v |0x012345
SPC: |4 bytes Li OrSE 76543

Apply o All o8 Cancel

Figure 1-85. Advanced BTS Parameters Dialog

Table 1-10. Advanced BTS Parameters Description

Field/Button Explanation
PLMN Public Lgnd !\/Iobilg Network (Combination of Mobile Country Code (MCC)
and Nationwide Direct Connect (NDC) codes
Band Frequency range used for transmission
Carrier Channel/carrier number, listed in hex format
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Table 1-10. Advanced BTS Parameters Description (Continued)
Field/Button Explanation
An identification affiliated with each channel, making each channel unique.
Color Code Neighboring base stations will have different color code pairs assigned to their
channels.
Local Area ldentifier/Local Area Identity 1. The LAI1 is equal to the Local
Local LAI/LAIM LAI and identifies a set of Base Stations within a geographical area. This
number can range from 1 to 65534.
Local Area Identifier/Local Area Identity 2. The LAI2 also identifies a set of
LAI2 Base Stations within a geographical area. This number can range from 1 to
65534.
The Cell ID identifies a Base Station within a local area. This number can
Cell ID
range from O to 65535.
SAID Service Area Identifier. The SAID identifies a set of one or more Location
Areas. This number can range from 0 to 255.
RNC Regional Network Code. This number can range from 0 to (8 * 2432-1).
Specify the RNC in hex. It must start with 0x.
spPC Service Provider Code. This number can range from 0 to (8 * 232-1). Specify
the SPC in hex. It must start with Ox.
Load Loads BTS parameters from a file (if available)
Save As Saves selected BTS parameters (*.abc.iden filename extension)
Loads default BTS parameters (NOTE: This function will overwrite BTW
Defaults ]
parameters for selected fields)
Hel Displays an online help menu that describes the following fields: LAI1, LAI2,
P Cell ID, SAID, RNC, and SPC
Apply to All Apply options to all Carriers/channels in the list
OK Accepts changes and closes the window
Cancel Closes the window without accepting changes

Step 6. Edit the fields and select OK to return to the Start MS DF window.
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Step 7. Once the desired subscribers and preferences have been set, click the Start button in the Start
MS DF dialog.

+ The iDEN Transceiver gathers operation information and when complete, if enabled, the user
will be prompted with the Transmit Validation dialog (see Figure 1-86).

Transmit ¥alidation @

o The mode is prepared to operate on the following data,
1 Modify transmit settings if desired, and select Continue ta start the mode.

Enable | PLMN Provider Carrigr Color Code | Tx Power | Tx Port
3E-01 Mextel Wirelesz 02140 % E ¥ b ¥ Main w
[v alhways show dialog prior ta transmic Cancel

Figure 1-86. Transmit Validation

Step 8. When transmit selections are configured as desired, select Continue to proceed with the MS DF
operation.

NOTE

While transmitting, the transmit options buttons are shown on the toolbar for
on-the-fly configuration of the Transmit Power and External PA (see Figure
1-87).

B & ¢ ® @ i @

Preferences GRS - f Stop Tx Power Rx: Main External P&

Figure 1-87. MS DF Transmit Toolbar With Main Antenna

» To configure the transmit power level, left click the Tx Power button and select the desired
level from the drop down menu (see Figure 1-88 and Figure 1-89)

() ()

all active channels  »

Tx Power uesr=mEm | - e
4 0x37F - 1 »
3 0x433-E 13
s 03DF - F ’
i 0306 - C ’
Figure 1-88. Tx Power Button Menu Figure 1-89. Tx Power Button Menu (StingRay Il)
(StingRay/KingFish)

» To enable or disable the External PA, click the External PA button (see Figure 1-90)
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Exkernal PA

Figure 1-90. External PA Button

@ located on the toolbar.

Stop

Step 9. To stop the MS DF operation, select the Stop button

1-12.3 MS DF OPERATION RESULTS

+ If information matches with a subscriber in the subscribers list, the subscriber tag will reflect the matched
subscriber

* The subscriber tag may also be highlighted and accompanied by an alert sound, as setup by the user

* Results can be suspended to stop incoming results from scrolling off screen either by selecting the
Suspend Results button or simply clicking anywhere on the results view. Select Resume Results to
update with the incoming results (including those that were suspended)

» Subscribers can be added by right-clicking a result, which includes identity information, with results
suspended

* The data can be organized by adding or removing columns, moving columns within the display, and sorting
columns by ascending or descending order

*  The results will remain in the results view under the MS DF tab (even if the mode is stopped) until a new
operation is started or the view is closed normally

1-12.3.1 Event Summary View

The Event Summary view displays the real-time mobile station registrations (see Figure 1-91 and Table 1-11).

=l E3
TMSI 1M51 MEL | Rsst | scE |
AOCSFS7F 31601. O0170.. -80 14

Select view: |Event Summary

|Band
&00 MHz

| Cattier | Colot Code | Event Type | Target Tag
Ox469 4 Location Update  Blue Tag

| Provider
Mextel Wireless

Tirme
10:58:17...

Interrogation w5 DF

Figure 1-91. MS DF Event Summary Results

Table 1-11. MS DF Event Summary Data Columns

Column Example Explanation
Time 10:58:17 AM Date and time the result was surveyed
Provider Nextel Wireless Name of the Service Provider
Band 800 MHz Frequency range utilized for transmission
Carrier 0x469 Radio Frequency Carrier Number
Color Code 4 Base Station Identity
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Table 1-11. MS DF Event Summary Data Columns (Continued)
Column Example Explanation
Event type Location Update A sequence of messages from a mobile identified as a certain event
Subscriber Tag Blue Tag Name of Subscriber
TMSI AOQC9F97F Temporary Mobile Subscriber Identity
IMSI 31601... International Mobile Subscriber Identity
IMEI 00170... International Mobile Equipment Identity
RSSI -80 Received Signal Strength Indicator of the forward link in dBm
SQE 14 Signal Quality Value

1-12.3.2 Subscribers Status View

The Subscriber Status view, as shown in a sample results view in Figure 1-92 and Table 1-12, displays the real-
time mobile activity, including the RSSI strength. The Engaged Mobile pane displays identification information and
a user defined name. The Subscriber Status view (see Figure 1-93) reports the direction and range to the

subscriber mobile.

NOTE

StingRay Il accepts and will search on multiple subscribers, but locks onto the

first one it finds.

| status | Rsst
Connected 83

Subescriber Tag
- | Green Ben

| Range (m)

Eelec_t\.w | Subscriber Status N

-30 | . -{6 |

0= I 78]

B0 - S an.

704 I %97

88 = - -82-
-100 L e
-110 -86
Riegistration M

Figure 1-92. MS DF Subscriber Status

Table 1-12. MS DF Subscriber Status Results Data Columns

Column Example Explanation
Subscriber Tag Green Boy Name of subscriber
Status Connected Indicates current subscriber status
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Table 1-12. MS DF Subscriber Status Results Data Columns (Continued)
Column Example Explanation
RSSI -82 Relative Signal Strength Indicator
SQE 20 Signal Quality Value
Range (m) 350 Estimated distance to the subscriber (in meters)

iDEN Controller

File Edt Modes Tools Help

Preferences GFS Shop T Poweer Rx: DF External PA
€ SDR 0 (iDEN) swnc| | [ Provider [P | Band | Carmier | Color Code | RSSI | SGE | CelllD | RNC
M5 DF textel Wireless 1
Band | Carrier 800 MHz | D455-3
Ti Power 4 |
ﬁ Fa |
& sl
'ﬁ' LI i SYNE
© AmberJack W i
| Current State Connected |f ¢ %
Status |SDR O] SDR 1] SDR 2] SDR 3] Chassis| 4 | » || Channets | Providess | Subscrbers
Selact viaw: |Su.bs-:rhef Shatus E3
= Subscriber Tag | Status | pss1 | soe | Rarge (m) |
& - RedF-Coup Conneched 43 19 0
Regittiation M5 DF |
Current Modea: M5 DF Sy [Time Elapsed; 0:02:08 Hits: 1 AC 24 MB | 37736 MEB (0%:)
Figure 1-93. MS DF Subscriber Status With AmberJack
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1-13 HELP

The iDEN Controller Help menu provides the user with quick access to system information via the About window’s
Details screen.

To view About window, select About from the Help menu (see Figure 1-94). The About window will open (see
Figure 1-95). Select the Details... button to display the system details screen (see Figure 1-96). This information
will be useful whenever a user places a service call. The About details dialog contains the current PC Version
number. The SDR Information area contains the protocol firmware and corresponding version that are loaded on

each SDR.

Abouk

Figure 1-94. Help Menu

About El
" '/\.
—~gY\~ts
T—Sodwct © :ak\\.lly
Diskibtion: 2.2 Dyt ., i 0k,
Figure 1-95. About Dialog
Abaul El

Connached Chasm

[ Tipe DS

StrgFiay GOO0000ES310

PC Vermon: 22 01080

SO Indomation:
SORD SDR 1 SDR 2 SDR 3
Bootlaadei 261.0 2810 2610 2810
FCBA Vermon 51 81 51 81

#pn 1 Mermon]  CDMA Controlles [7.1.043)  CDMA Conbioler [7.1.0043) CDMA Conteoles [7.1.0043)  CDMA Controlier [7.1.0.43)
dpp 2 Wermon]  GSM Infeicephor [1.4.05]  G5M Inberceplor [1.4105]  GSM Intercepton [1.405]  GSM Intenceplor [1.4.0.5)

Hpp 3 Mermon]  GSM Conteoler [4.31.1) G5 Conlroer [4.31.1) GSM Cortiolet [4.31.1) G5M Conlreder [4.31.1)

Agp 4 Mermon]  GSM Cordodes [45010)  G5SM Controlier [450010)  G5M Contioler [450.10)  G5M Controlier [45.0,10]
hpp 5 Vermon]  (DEN Controlles [2201] DEN Contiolar [220.1) DEN Cortrolles [2201] iDEM Condioler [22001]

Agp b [ermon]  Hot Loaded Kol Losded Nt Loaded Mot Loaded

Figure 1-96. About Screen Details (StingRay 1)
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2-1

Chapter

2 TOOLS

WHAT THIS CHAPTER CONTAINS

This chapter contains tools available to the iDEN Transceiver user.

2-2

Database Viewer (see Paragraph 2-2) - The Database Viewer allows the viewing of stored data

Map Router (see Paragraph 2-3) - The Map Router provides the interface between the iDEN Transceiver
and MapPoint

Perform Self-Test (see Paragraph 2-11) - This tool commands the SDRs to initialize and confirms
accurate hardware functionality

Advanced BTS Editor (see Paragraph 2-12) - The iDEN Transceiver

Night Mode Display Options (see Paragraph 2-13) - The iDEN Transceiver installs two Windows display
themes (Gray Night Theme and Green Night Theme) to support reduced light emissions from the user
interface display

Analyze Neighbors Feature (see Paragraph 2-14) - This feature identifies transmit channels within the
area of interest for Registration and MS DF operations

DATABASE VIEWER

The iDEN Transceiver provides the user with the Database Viewer tool for viewing stored data. The user can either
launch the Database Viewer from the Windows Start menu (Start>Programs>iDEN Transceiver >Database
Viewer) from the PC desktop or through the Tools menu within the iDEN Transceiver. The Database Viewer will
open as a second application window (see Figure 2-1). Opening the Database Viewer from the iDEN Transceiver
will open the current database.

¥ Database Viewer

Fle Edt Wew Help
= e

= Analysiz be
- Regiztiaton 1R
Summany By IM51
Summary By IMEI | y : 2
IMSIAME] Registration Dl Time Frotocaol FProvider Band Carrier
= 12 ﬂf;‘f:?"““*'-“'z 20 LRI 7/11/2011 442 45 Py Q) Mextel Wireless BO0 MHz Dx3C3
| Al Resadts g TA12011 4:42:50 PM [iDEN MNesdel Wireless |B0O0 MHz Dxd35
# Subscrbess 3 71172011 4:42:50 PM iDEN Nextel Wireless |BO0 MHz 358
§ Provides 4 #11/2011 4:42:56 PM iDEN Mextel Wireless 800 MHz (w455 bt
+ FRegistrabion P »
M5 DF T o
- W5 D Rowws: 47733 | Columns: 37 | Time: 4,078 sec  IDEN Controler, Ver 2,2.0 Selected Rows: 0
Dratabases: 2

Figure 2-1. Database Viewer Main Window
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Data may be displayed by Session Tag in the Data Results view in the Database Viewer as shown in Figure 2-2.

¥ Database Viewer El@lg

Fls  Edk  Wew Hep
P | T
= Analysiz A (Regtaor
= Registraton : M
Summary By IMSI e
Suenmany By IMEI Session
IMEIAMEI Fegistation [y Mt Count Tag Data Source
R O w2 4 |3180100... |1 C\Program FilesiDEN Controlleridenrayfish db3
[T 5 [316e0100.. 1 C\Frogram FilesWDEN Controlleridenrayfish, dba
5 Subscibes P 6 (3160100, 2  |EEECREGRM C\Frogram FilesWDEN Controlleridenrayfish db3
# Providers 7 |380100... 1 | CAProgram FilesuDEN Controllefidenraydizh, db3
- “"’E'”m , 8 (3180100 1 | C\Program FilesWDEN Contraliedidenrayiish db3
IMS13 By Sexsion Tag 9 318001 1 Jul 26, 2011 | C'WProgram FilesuDEN Controlleridenrasdish, dbad
IME|s By Session Tag 10 1 CADocuments and Settingsycruz05Why Documentsid »
5 MS DF | & »

Figure 2-2. Data by Session Tag View
2-2.1 OPEN DATABASE

The following procedure describes how to open a saved database.

Step 1. Select Open Database from the File menu (see Figure 2-3) or click the Open icon on the toolbar
(see Figure 2-4).

. Database Yiewer

File | Edit  ‘Wiew  Help

U

|

| pen Database. ..

Close Databases

Export Data...

Exik

Figure 2-3. File > Open Database Figure 2-4. Open Icon

Step 2. From the Open dialog (see Figure 2-5), select the desired database file to load and click the Open
button. The database will load in the Database Viewer (see Figure 2-1).
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Open

Look in;

e

My Recent
Docurments

.r‘.'é}
Dezkiop
.y

My Documents

3 db

49

My CTmpl.taf
<

My Network,

File: rame:

Files of lppe:

= iDERse 2201 1 Jun. b3

S0Lite Databaze [".db3) b

Tools

W

Figure 2-5. Open Database

2-2.2 CLOSE DATABASE

The following procedure describes how to close a database.

Step 1. With a database opened in the Database Viewer, select the File menu.

Step 2. Select Close Database (see Figure 2-6).

File

Edit  Wiew

Help

Open Database. ..

Close Databases

Export Data...

Exik

Figure 2-6. File > Close Database

2-2.3 EXPORT DATA

The following procedure describes how to export data. By default, the Export Data exports the entire table view to

the chosen data file.

Step 1. Select one or more rows from the Database Viewer (see Figure 2-7) to export a portion of the

table.
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Viewer.

Database Viewer ().

Press Shift+left mouse click to select sequential rows in the Database
Press Ctrl+left mouse click to select non-sequential rows in the

Press Ctrl+A to select all rows in the Database Viewer.

¥ Database Viewer

Fla Edt Visw Help
L s T
= Analyziz
= Registation
Summary By IMSI A
m’::;‘éf';mam L Time Protocol ~ Frovider Band  Camier  ColorCode RSSI
= Izlﬁfgiﬂ"ﬂﬂavﬂuﬂ 1 [ 7A1/2011 44246 PM iDEN Metel Wireless 800 MHz Dx3C8 2 -B7
i .unu?., £ TA1/2011 4:42:50 PM | IDEN Maoxtel Wireless 800 MHz D435 -] -87
& Subscrbens 3 TA1/2011 4:42:50 FM [ IDEN Mestel Wireless 800 MHz =353 E -80
i Provaders 4 | TN12011 4:42:56 P MNidal Wireless | 800 MHz 3 "
& Regisiation TH2011 4:4 = lade) Wire BOD bHz
& M5 DF i £ ; i =
7 : 4 DEM M ; ] 240 E
10 7A1/2011 4:43:03 PM |DEN Mextel Wireless 800 MHz | D337 5 -81
11 7A1/2011 4:43.05 PM |iDEN Mextel Wireless | BOD MHz ' 0x415 7 -5
12 | 71142011 4:43:07 FM |iDEN Mestel Wireless 800 MHz | 0x41B A -100
13 | 7N1/2011 4:43:08 Py IDEN Mestel Wireless 800 MHz  Dx4TF B -83
14 | 7H1/2011 44312 PM [iDEN | Mestel Wireless | BOD MHz | x3AB F -8B
15 [ 7A1/2011 44312 PM |iIDEN Mextel Wireless | BOD MHz ' Dx3EQ A 95
L1 ¥
Rows: #9386 | Columns: 37 | Timed 8,691 se¢ (iDEN Conbroller, Yer 2.2.0 Sednctad Rows: 5
T o

Figure 2-7. Multiple Rows Selected

Step 2. Select the File menu and Export Data (see Figure 2-8) or the Export icon from the toolbar

(see Figure 2-9).

File | Edit  ‘Wiew  Help

Open Database. ..

Close Databases

| Export Data...

Exik

Figure 2-8. File > Export Data
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Figure 2-9. Export Icon
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» The Export Data dialog will open (see Figure 2-10)

Ewport Optionz
{(*) Export to C5¥ File

Ewport the currently open view to comma zeparated value file format. CSY files are useful
for exchanging data where the tools that will be used to view the data are unknown,

(") Export to Excel
Ewport the currently open view to the the M5 Excel application.

Ewxport the currently open view to a KL file. KL files are useful viewing geoaraphic
relationzhips.

[] Export selected rows anly

Figure 2-10. Export Data Options

The Export Options area contains the three options for the export file type.

+ Export to CSV File — Exports the currently open view (table) to a comma separated value file format. The
CSV files are useful for exchanging data where the tools that will be used to view the data are unknown

+ Export to Excel — Exports the currently open view to the MS Excel application and opens the file in MS
Excel. This feature is only supported if MS Excel is already installed on the computer. Excel will open
automatically to allow viewing of the data

+ Export to KML — Exports the currently open view to a KML file. KML files are useful for viewing geographic
relationships. This option is grayed out unless the view contains Latitude and Longitude fields

Step 3. Click the radio button in front of the file type you want to create.
Step 4. Select the checkbox to Export selected rows only.
Step 5. Click Next button.

The Export Data window opens to choose the location to save the file. Since the CSV file choice was made in the
example, the CSV Export Options dialog appears (see Figure 2-11). The two checkbox selections are described
below:

* Include application and view information — This adds a line with the database type and version number
to the beginning of the CSV file

* Include header row — This adds a header row at the beginning of the CSV file

2-5
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Export Data E'
CS5Y Export Options

Specify C5Y file name:
| | Browse...

Inzude application and view information

|niziude header row

Figure 2-11. Export Data Options 2

Step 6. Select the BROWSE button (see Figure 2-11) to open the Save As dialog (see Figure 2-12).

- k2L sample. csv

o

My Fecent
Documents

Deskiop
My Documents

My Computer

Q == -

My Metwork Save ag lype; C5V files v Cancel

Figure 2-12. Save as Dialog
Step 7. Navigate to the location to save the exported file.
Step 8. Type the filename desired and click Save.

Step 9. Click the Finish button to complete exporting the data.
2-2.4 VIEW DATA

Data logged and stored by the iDEN Transceiver can be loaded and viewed in the Database Viewer. The Database
Viewer organizes the data in the Data Views pane by operational mode.

2-6

HARRIS PROPRIETARY / USC TITLE 18 WARNING: EXPORT-CONTROLLED DOCUMENT



RayFish Product Family Manual

Chapter 2 Tools

2-2.4 1 Data Views

The Data Views pane organizes the data by operational mode (see Figure 2-13). To view data, select the All
Results under the desired mode.

¥ Database Yiewer

Flle Edt View Help
™ e M)
= Analysis

= FAegistrabon
Summaty By IMSI
Summasy By IMEI
IMSIAME] Registration Data
= [2] DEN Controller, Ver 2.20
= Auto Survey
A0 Results
= Subscribers
Al Subscibers
= Prowvidess
A0 Provaders
= Registration
Ewenl Summary
IM5S1s By Sestion Tag
IMEls By Seszion Tag
= MSDF
Everil Summary
Al Rezults

Databases: 2

Figure 2-13. Data Views Pane
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2-2.4.2 Filters

The Database Viewer allows and recommends that the user configure filters on large sets of data. The Configure
Filters dialog (see Figure 2-14) will open automatically when a large set of data has been selected for viewing. The
dialog can also be opened using the Filter icon on the toolbar (see Figure 2-15).

£. Configure Filters

Please select your fltess,
Field: Comparabos:

SIDMeszageHex
SHMessageHex

MCC

NDC

PLMH

Heighbors

Sezzior ame

ChaszisDzn =

[ ok || conca |

Figure 2-14. Configure Filters — Field Selection

[
Figure 2-15. Filter Icon

The following procedure describes how to filter data.

Step 1. If the Configure Filters window doesn’t open automatically, select the desired results to be filtered
within the Data Views panel and then click the Filter icon (see Figure 2-15).

Step 2. Select the Field drop down (see Figure 2-14) to specify the field on which to filter.
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Step 3. Select the Comparator drop down (see Figure 2-16) to specify the comparison to apply to the
selected Field option.

£ Configure Filters

Flease select pous filters,

- [refault w
Fiedd: Comparator;
Time w | Greater Than W

Equal To

Mot Equal To

Lezs Than

Lezs Than or Equal To

_Fi!tas:

Greater Than or Equal To
Containg Substring
Contained in List

CoxJ (oo

Figure 2-16. Configure Filters — Comparator Selection

Step 4. Select the method to enter the item being compared against (see Figure 2-16).

» The Default option will set the method for entering the item being compared against with the
default control in relation to the Field option selected. For example, if the Field option
selected is Provider, the Default option will allow the user to enter a text string

» The Text—only option will override the default method for the chosen Field and only allow the
user to enter a text string

» The Match Field option will allow the user to pick another Field to compare against the first
Field chosen using the Comparator

Step 5. Click the Add button to add the filter to the Filters: area (see Figure 2-17).

Add

Figure 2-17. Configure Filters — Add Button
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» Repeat steps 2 through 5 to add multiple filters. For example, one may wish to view Auto Sur-
vey data logged on a certain date and for a certain provider, but only with an average RSSI
greater than -100 (see Figure 2-18)

£ Configure Filters

Please select your fiters,
Field Comparatar Detaul bt
Add
R5SI w | Mot Equal To v | 9
Filters: -m
= Matches AR
ColorCode Greater Than
FSSI Mot Equal To 36 e
Clear
[ [[ColaCode] > ") AND [[RSSI] < ‘957
| ok || cancel |

Figure 2-18. Configure Filters Window Configuring Multiple Filters

Step 6. Once the desired filters have been added to the Filters: area, the user can configure them
as desired:

» Select a filter from the Filters: area and click the Edit button to re-populate the drop down
controls with the chosen filter. The user can edit the filter and click Save to update or click
Cancel to leave the filter unchanged

« Select a filter from the Filters: area and click the Delete button to remove that filter from the
Configure Filters window

» The Clear button removes all defined filters from the Configure Filters window

Step 7. Right-click on a filter and select Create Group to create a new group with the chosen filter
(see Figure 2-19).

+ By right clicking on a group, the user can toggle the entire group between Match All and
Match Any. Match All will only display results which match all the filters in the group. Match
Any will show all results that match any of the filters in the group

+ Toggle negation toggles the Comparator portion of the filter to the exact opposite. For exam-
ple, if Toggle negation is chosen on a Filter with the Comparator "Equal To" it will be toggled
to "Not Equal To"

» The Edit and Delete options in the right-click menu perform the same function as the Edit and
Delete buttons on the Configure Filters window

« Filters can be dragged and dropped into other groups. Select and hold a filter and move it over
the desired group in the Filters: area
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¢ Configure Filters

Flease salect your filters.
Field: Comparator Diefaukt bt
Assi 9 NotEcua To 3
Filtars:
S N
ColorCode Greater Than
] Create Group
Tegghe Negation
Edk
Dealizbe

| lIColoCode] » ) AND (IRSSI] <> 967 )

Lo |

—_—

Cancel |

Figure 2-19. Configure Filters Window — Right-Click Menu
Step 8. Once the desired filters have been configured in the Configure Filters window select the OK button

to apply the filter. Selecting the Cancel button will exit the Configure Filters window without apply-
ing filters and all available results will be displayed.

2-2.5 EDIT MENU

The Database Edit menu provides the user an alternate path to configure database properties from within the
Database Viewer application (see Figure 2-20).

Edit I View  Help
Copy kel
I| Search Ckrl+F
Shiow Dekail
Filker. ..

Figure 2-20. Edit Menu

* A Search option has been added to the Database Viewer Edit menu. When selected, it opens the Find
bar at the bottom (see Figure 2-21)

ﬁ Fird: = Mext < Previous

Figure 2-21. Find Bar

« Enter the Search data in the Find field
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+ Select the Next arrow to locate the next occurrence of that data or the Previous arrow to scroll up and find
the previous entry for the data

+ Select the Orange X to close the Find Bar

2-2.6 ABOUT DATABASE VIEWER

The About Database Viewer dialog provides version information. To open the dialog, from the Database Viewer
window, select the Help menu from the toolbar or the Help icon as shown in Figure 2-22.

el ——)

About. .. Database Viewer  Version 2.2.0.
Copyright @ . 2009 HC. Inc

OR

Figure 2-22. About Database Viewer
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2-3 CONFIGURE MAP ROUTER
Map Router is an application that is installed in addition to the iDEN Controller. This chapter covers the following
topics:

*  Map Router Overview

* Connecting Map Router to iDEN

* Map Router Setup

* Map Router Main Functions

*  Multiple Location Finding Estimate

»  Geographic Filter

»  Multi-Playback File Support

2-4 MAP ROUTER OVERVIEW

When the iDEN Controller is installed, it also installs Map Router and creates a Map Router icon on the Windows
Desktop. Map Router is configured to run in the background when installation completes and when the PC is
restarted. The Windows Task bar Notification area located in the lower right corner of the desktop will display Map
Router icon when the application is running as shown in the Figure 2-23.

£ 3

Map Router
Desktop Icon Taskbar Icon

Figure 2-23. Map Router Icons

Map Router provides an interface between the iDEN application and MapPoint. When setting up Map Router to
communicate with MapPoint, ensure that MapPoint is properly displaying the COM add in. Map Router now
automatically configures the MapPoint COM add in.
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2-5 CONNECTING MAP ROUTER TO IDEN

This section describes settings to configure the iDEN Controller’s connections to Map Router tool. When the
connection is activated, all data is passed to Map Router.

« To open Map Router Configuration window, select Configure Map Router from the Tools menu

« To configure Map Router to automatically connect on startup, select the Connect to Map Router on
startup check box as shown in the Figure 2-24

* To manually initiate the connection, select the Connect button

Map Router Configuration E|
Connection
ot |12?. o .0 .1

Part:  |4626

| Connect to Map Router on startup

System |dentiby
Specify the name by which a connected kap Router application will identify
waur system.
iDEM Controller
Restore Defaults | Connect Cloze

Figure 2-24. Configure Map Router

» Select Close to close the dialog

If there is a need to switch the Host IP Address and/or Port setting, Map Router application will also need to be
configured with the same Host IP and/or Port settings.

NOTE

The default Port value is the same default Port value used by Map
Router.
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2-6 SETUP

The following procedure describes how to setup, configure and use Map Router:

Step 1. Launch Map Router by selecting the icon from the desktop or the Windows Task bar Notification Area.
Map Router Main window displays as shown in the Figure 2-25.

1 Map Router (BETA)
Fie Edt Tools Hap

Plavback Record
Position (sec) Spead
> | =] x o| =]
[CJLoep Playback File Filerans:
Irgpist
Marne Type P Addrass Port Number Stabus

‘Waiting For clherk on port 4626 ...

Edit Input. ..
| Cesplay Location Information
Crubpat
Type IP Addrass Part Number Shatus
EML Fils 127.00.1 1] Cormsched
MapPoint 127.0.0.1 5168 Naot Connected
Edt O Goaghe Earth

Figure 2-25. Map Router Main Window

+ The Menu bar at the top of the window displays File, Edit, Tools, and Help menus
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* Map Router < Edit Preferences @

Tools  Hel
i General Location information dialog
Edit Preferences ..,
Run on start [] Always on top
Clear KML File ‘ t ot
Coordinate display
[ ]record astomaticalty () Decimal Degrees

() Degrees Decmal Minubes

Run location rithm
& o () Degrees Minutes Seconds

[ ok | [ cance |

Figure 2-26. Map Router Edit Preferences

Step 2. Use the Menu bar to Edit Preferences, clear the KML file, display version information, and to exit Map
Router.

* File — Contains the Close choice to exit Map Router

+ Edit — Contains the Edit Preferences options to configure Map Router as shown in the Figure 2-
26 and Clear KML File

+ Tools — Contains the Geographic Boundaries options

» Help — Displays the About option (containing the version and copyright date)
2-7 MAIN WINDOW FUNCTIONS
Map Router Main window has the following five separate functional areas in addition to the Menu Bar:
1. Playback — This area is used to play back a prerecorded route as shown in the Figure 2-27

2. Record — Provides the Start and Stop buttons for the Record function

Flayback Record
Paosition {sec) Cpead
- 1% ®
[CJLoop Playhack Fle Fileriame:

Figure 2-27. Map Router Playback and Record

3. Input — Data can be from the current network file or the user can choose to load an existing saved file.
Selecting the Edit Input button as shown in the Figure 2-28) displays the Edit Input dialog
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Impuk

ame Tvpe IP Address Paort Mumber Status

iWaking For cient on port 4626 ..

Figure 2-28. Map Router Input
4. Select the Playback File radio button and click the Browse button as shown in the Figure 2-29
* Edit Input PX|
Metwork Inpuk

(%) RayFish Swstem: pork: | 626

" Playback: File: |

(") Database Input

Metwork Encryption

(] 4 l [ Cancel

Figure 2-29. Edit Input Dialog

To load an existing saved file, select the Playback File radio button, click Browse, navigate to
the desired saved file, select Open and the OK button

5. Display Location Configuration button as shown in the Figure 2-30 — From Map Router main window,
select this button to display the Location Information dialog
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o — e E
Last 3 Sbambe T AT Ll Longmue Mk ju] Bearvy
B 3 IL0&0 I ATIATITION Corecied  N& A LT WA
ik i THEHi5 Corveied /R Rk 5 Wik
2L 2 W Corecied  NA A Y Nk
iy R Covbied A wA Mk HiA
1L 7 AGTIENNT Comnamas LT Hk M Hk
it LRl LR T Corecied KR A 3 nia
CopyData | | Espot | | Claar Dt | Clase I

Figure 2-30. Display Location Information and Output

+ The Name and Status is displayed during an MS DF operation
+ The Name will display the active subscriber selected for the MS DF operation

*  The Status field will display N/A, Connected, or Lost

6. Output
*  Output may be saved to a maximum of four network file connections
*  When Map Router displays one designated address, the Add Output button is activated

» Selecting the Add Output button opens the Add Output Connection dialog as shown in the Fig-
ure 2-31

i* Add Output Connection

Marne: r:::r--1L File

IP Address; 127 .0 . 0 . 1

[ oK l [ Cancel

Figure 2-31. Add Output Connection Dialog

»  Select an output Name from the drop down Name list

» Designating two connections on Map Router main window, activates the Edit Output and
Remove Output buttons
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+  The Edit Output option allows the editing of the Connection’s Name, IP Address, and Port
+  Selecting the Remove Output button from Map Router main window, immediately deletes the
highlighted connection
7. Google Earth — Google Earth is a virtual globe with maps and geographical data
This is a Commercial Off-the-Shelf (COTS) product

This application must be downloaded and installed separately

This downloadable application can be located at http://earth.google.com/
2-8 MULTIPLE LOCATION FINDING ESTIMATE

Map Router is capable of calculating Location Finding estimates for multiple subscribers. Current Location Finding
estimates for each enabled subscriber are sent to all enabled map outputs. Results for all subscribers are retained
until the results are manually changed or the input to Map Router is changed. Results are manually cleared using
the Clear Data button in the Location Information dialog as shown in the Figure 2-32.

* Map Router r; O El
Fie Edt Toola Help
P siecord
Posson (oec) Sowed i
o .
[reop Payback Fie Flenaree!
Trgnat
Hames Type 1P Address Pt Pmber T
‘Walting fior cheank on port 4627 .,

Vil b

(o) PupFah Teafams ot L & T

™ Playbach Fhe o 7 Ao Bier? firmier LETEP ]
EML Pl 127001 o Cormecies

) Dt abisen gt

= Haha S Bt g g e Radu (=] Bewrg
Correied s L] M Hik
- Coevees 5 Yk % Wk
|  Canosl Conrmces TS Hyk 1Y Hik
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Figure 2-32. Clear Data and Edit Input
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2-9 GEOGRAPHIC FILTER

The Geo-Filter as shown in the Figure 2-33 allows users to define a Geographic boundary. This boundary can be
used to limit Location Finding solution outputs to only those falling inside of that region. The Geo-Filter can be
applied in real time or during post-processing using Map Router playback files.

i1 Map Router

Hame 1P Addres
127.0.0.1
Geographic Boundaries
Specify a peographe: coordnate format to be used,
Decmal Degrees [e.g. 12.5932223) b [] Enabis G- Fiter
l Desplay Locason [nformaton ]
Loweer Latitude Left Longetude Lipper Labitucks Right Longitucls
Cutput M INNAT ) RETED . 111541 A0 BATT
Type I? Address Port humber Status [ eat | [ memove |
ML Fle 127.0.0.1 a Connected
ox )| conee |
lﬂ-dd{:l.u:.-:m.. | ﬁEﬂ'.l:u'.nu:...l |P.m«.-eﬂ-.-tcu:| | Google Earth

Figure 2-33. Enable Geo-Filter
2-10 MULTI-PLAYBACK FILE SUPPORT

Map Router supports combining multiple playback files into a single playback file.

To combine multiple Map Router playbacks into a single multi-playback file:
Step 1. Select the Edit Input button, as shown in the Figure 2-32.
Step 2. From the Edit Input dialog, select Playback File radio button.
Step 3. Browse to the location where your playback files are located (they must all be in the same folder).

Step 4. Then select all of the files that are to be combined by holding the CNTRL or Shift key and selecting
each file.

*  When all of the desired files are selected, select the Open button
*  The Multi-Playback file will be automatically loaded and ready for playback

* The files will be combined into a single Multi-Playback file (*.mpb) and saved in the same working
directory
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2-11 PERFORM SELF-TEST

The Perform Self-Test action commands the SDRs to initialize and confirms hardware functionality.
*  From the Main menu, select Tools > Perform Self-Test

+ The Self-Test Results dialog displays the SDRs tab (see Figure 2-34 and Figure 2-35)

Self-Test Results [g|
SDRs |

Test SDR #0 SOR #1 SDF #2 SDF #3
DAL Sleep Command Passed Paszed Passed Passed
Fwd Rx FPGA |dle Command Paszed Pazsed Faszed Paszed
Fwd T FPGA |dle Command Paszed Pazsed Pazzed Paszed
Rev FPGA Idle Commatd Paszed Pazsed Pazzed Paszed
oos Paszed Pazsed Pazzed Paszed
FCER Paszed Pazsed Pazzed Paszed
Fwd PDC Paszed Pazsed Paszed Paszed
Feed PUC Paszed Pazsed Pazzed Paszed
Fwed Ry FPGA Interface Paszed Pazsed Paszed Paszed
Fwd T FPGA Interface Paszed Pazsed Pazzed Paszed
Rev Rx FPGA Interface Paszed Pazsed Paszed Paszed
Rev POLC Paszed Pazzed Passed Passed
RFIF Interface Paszed Pazzed Passed Passed
SRAM Interface Passed Pazzed Passed Passed
Temp Interface Paszed Pazzed Paszed Passed
Battery Interface M4 M MNA N4

BPCPLD Interface MAA MAa M MAA

SyBIR Interface A M M (P

Cloze

Figure 2-34. SDRs Self-Test Results (StingRay/KingFish)

Self-Test Results g|
SDRs | AFM | SBIR |

Test SDR #0 SOR #1 SDR g2 SDR #3
DAL Sleep Command Paszed Paszed Paszed Paszed
Frad Bz FPGA |dle Command Paszed Passed Paszed Paszed
Fwad T FPGA Idle Command Paszed Paszed Paszed Paszed
Rev FPGA |dle Command Pazzed Pazzed Pazzed Pazsed
Dos Pazzed Pazzed Pazzed Pazsed
FCER Pasged Passed Pazzed Passed
Fvad POC Pasged Passed Pazzed Passed
Frad PUC Pazzed Passed Pazzed Pazsed
Fwd Fx FPGA Interface Paszed Passed Pazzed Pazsed
Fwd Tx FPGA Interface Passed Passed Pazsed Passed
Rev Fx FPGA Interface Passed Passed Passed Passed
Rev POC Passed Passed Passed Passed
RFIF Interface Passed Passed Pazsed Passed
SRAM Interface Passed Passed Passed Passed
Temp Interface Passed Paszed Paszed Passed
Battery Interface Mia M, MNia, MA&

EPCPLD Interface MAA [RF M/a MAA

SvBIR Interface Passed Paszed FPaszed Passed

Cloze

Figure 2-35. SDRs Self-Test Results (StingRay 1)

* RFM - Radio Frequency Module (StingRay Il) (see Figure 2-36)
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SyBIR — Manages communication between the SDRs and provides chassis status (StingRay II)
(see Figure 2-37)

FFM ] SyEIFR
Test Rezult Test Result
5P Flash Pazzed 5Pl Flash Paszed
SR Passed SRAM Passed
Temperature Controller Pazzed Temperature Controller Pazzed
GPIO Interface Paszed

Figure 2-36. RFM Self-Test (StingRay II) Figure 2-37. SyBIR Self-Test (StingRay II)

« Select the Close button to return to the Main window
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2-12 ADVANCED BTS EDITOR

The Advanced BTS Editor emulates a Base Transceiver Station based on user-defined field parameters.
*  From the Main menu, select Tools > Advanced BTS Editor
+ The Advanced BTS Editor dialog box displays (see Figure 2-38). From here, the user can configure

specific transmitted parameters to increase the flexibility of transmit modes. Detailed descriptions were
presented previously in Paragraph 1-11.2 and Paragraph 1-12.2

Advanced BTS Editor X
Metwork, options 1
Load...
Local LAL f LATL: Q

Save As,.,
LAIZ: | 1
Defaulks
Cell 10 o Q
SAID: |o o

RNC: [3bytes w | |0x012345
SPC: [4bytes | |Dx09876543

Ok | Cancel

Figure 2-38. Advanced BTS Editor Dialog Box
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2-13 NIGHT MODE DISPLAY OPTIONS

The iDEN Transceiver installs two Windows display themes (Gray Night Theme and Green Night Theme) to
support reduced light emissions from the user interface display.

Step 1. To utilize a Night Mode Windows theme, Right Click on the desktop to bring up the Desktop

Menu (see Figure 2-39).

K&l Catalyst{TM) Control Center
Arrange [cons By b

Refresh

MNew

Properties

Figure 2-39. Desktop Menu

Step 2. Select Properties to open the Display Properties screen with the Themes tab

active (see Figure 2-40).

Display Properties

Theme:
| My Current Theme

My Currend Theme
Gray Might Theme
Green Might Theme
Wwindows XP
WWindows Classic
Mare themes onfine. .
Browse. .

Themes | Desklop Screen Saver | Appearance | Selfings

A theme is a background plus a set of sounds. icons, and other elements
to help you personalize your computer with one click.

v | SaveAs. || Delete

2

ok | [ Concel |[ ooy |

Figure 2-40. Display Properties Screen
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Step 3. Scroll to and select the Gray Night Theme (see Figure 2-41) or the Green Night Theme
(see Figure 2-42).

Display Properties I‘il E]

Display Properties
Themes | Deskiop | Screen Savel | Appestance | Saltings Themes | Daskiop | Scisen Saver | Appesrance | Setlings
A ke i 8 background phes & sed of sounds, icons, and other elements A theme iz a background phis a et of sounds, icons, and other eleaments
b hedp vou personakze your compuber with one chck o hedp wous personalize poue compuler with one chck
Thearre: Thanrren:
Gt Theme TR Greentighi There.... PR

Sample

Active Window

Figure 2-41. Gray Night Theme

Figure 2-42. Green Night Theme
A sample Main Screen using the Gray Night Theme is shown in Figure 2-43.
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iDEM Controller

Figure 2-43. Gray Night Theme - Main Screen
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2-14 ANALYZE NEIGHBORS FEATURE

The iDEN Transceiver provides a feature for identifying transmit channels within the area of interest for
Registration and MS DF operations.

Step 1. To Analyze Neighbors, select the chosen channels and right click to display the
pop-up (see Figure 2-44).

Provider |Pumy | Band | Carrier | Color Code | RSSI | S0E | Cellip | RNC -~
Mextel Wireless 316-01 B00MHz Ox37F 8 =100 13 27858 Dex00013
Mextel Wireless 3[6-[][ BEII] MHz 03485 2 C 103 11 25467 [IxIIIEII] 13
Nextel Wirelsss :

chel Wi

An.!l Ve N-u;hl:-nr-' 3

" 0x000013
Nextel '-.-'l.l'l'eless 3[6-I.'.Il BI:IIJ [l 000013
Mesxtel Wireless 316-01 800 M Clear srd Reskart 6724 O000013
Mextel Wireless 316-01 800 Mre=——owTrro £ = w 25373 Cec00013
Mextel Wireless 316-01 800 MHz  Ox421 D -99 13 6743 0000013
Mextel Wireless 316-01 B00MHz Dx455 3 =82 19 25710 Oe000013
Mextel Wireless 316-01 800 MHz (Ox47E C -87 20 27334 Cec00013
heytel Wrrlres S1R-1 AN MHZ  Mxd7F [ -7 19 ATSR M s
£ >

Channels | Providers | Subscribers |

Figure 2-44. Analyze Neighbors

Step 2. Select Analyze Neighbors from the pop-up and the results are displayed in the Neighbor
Analysis View (see Figure 2-45 and Table 2-1).

* Neighbor analysis shows the neighbor channel commonality for the channels specified in the
Channels view

» The RSSI will be displayed for any base station neighbors that were decoded during Survey
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Pravider PLMM | Band | Carrier | Color Code | RSSI | 50E | cCelllD |RMC &
Mextel Wireless 316-01 00 MHz  Ow3Z9 2 -66 19 6932 D000
Mextel Wireless 316-01 go0MHz  Ox3D5 D =94 g 6741 D000
Mextel Wireless 316-01 g00MHz  Ox3DF A =91 17 57576 D000
Mextel Wireless 316-01 00 MHz  Ox3E3 i -0z 11 25460 D000
Mextel Wireless 31e-01 00 MHz  Ox3E9 & =93 16 25375 D000 %
£ >
Meighbor Analyziz Wiew 53
Meighbor Surveyed RS3I Commonality Cell IDs -~
Ox42F - 3 -104 il F741, A937, 57576 Use This
04035 - & -101 20% 25375
0x37F - & -99 20% 6932
0x337 -5 -5 20% 25375
0x47F - & g ZEETE Mot This
0x455- 3 -57 0% 6741, 6932 w
£ >
Channels | Providers | Subscribers
Figure 2-45. Neighbor Analysis Results
Table 2-1. Neighbor Analysis Results Data Columns
Column Example Explanation
Neighbor 0x33F - F A neighbor of the highlighted channels
Commonality 33% The percentage of the highlighted channels where the neighbor
is included on the neighbor list
Surveyed RSSI -97 The RSSI of the surveyed neighbor. No measurement indicates
the neighbor was not surveyed
Cell IDs 6387 The cell ID for the highlighted channel where the neighbor is on

the neighbor list

The user may run an Registration or MS DF operation from the Neighbor Analysis View.
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A TERMS AND DEFINITIONS

A-1  WHAT THIS APPENDIX CONTAINS

This appendix contains terms and definitions found in the iDEN Transceiver software. We depend on customer

input to continuously add and update this section.
A

Access Channel - A Reverse iDEN Channel used by
mobile stations for communicating to the Base Station.
The Access Channel is used for short signaling
message exchanges such as call originations,
responses to pages, and registrations. The Access
Channel is a slotted random access channel

Authentication (Auth) - A procedure used by a base
station to validate a mobile station's identity

Analyze Neighbors - A tool for identifying transmit
channels for Registration of MS DF

Base Class - A set of frequency channels and a
numbering scheme for these channels. Cellular and
PCS Base Classes are 0 and 1, respectively

BTS - Base Transceiver Station
(o

Color Code - An identification affiliated with each
channel, making each channel unique. Neighboring
base stations will have different color code pairs
assigned to their channels

iDEN Channel - The set of channels transmitted
between the base station and the mobile stations within
a given iDEN frequency assignment

Cell ID - Base Station identity within a local area

Code Channel - A sub channel of a Forward iDEN
Channel. A Forward iDEN Channel contains 64 code
channels. Code channels 1 through 7 may be assigned
to the either Paging Channels or the Traffic Channels.
Code channel 32 may be assigned to either a Sync
Channel or a Traffic Channel. The remaining code
channels may be assigned to Traffic Channels

D
DF - Direction Finding

dBm - Decibels above or below one milliwatt. Used to
indicate receive signal strength

E

Event - An over-the-air cellular transaction from which
logs Signal Related Information (SRI)

External PA - accessory that is used to boost the
transmit power

IMEI - International Mobile Equipment Identity (IMEI)-
64-bit binary value that is programmed into the mobile
telephone at time of manufacture. It includes serial
number, country of production, and type approval

IMSI - See International Mobile Subscriber Identity.
International Mobile Subscriber Identity (IMSI) - A
method of identifying stations in the land mobile service
as specified in CCITT Recommendation E.212
Registration - An operational mode in which emulates
a base station, forcing registrations from mobile
phones to log identifying information

L

LAI - Location Area Identifier

M

MCC - Mobile Country Code

MS - Mobile Station (cell phone)

Mobile Base Station Survey - A series of Base
Station Surveys that performs at user-defined intervals
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N

Neighbor List - A list of neighbor PLMNs that a base
station transmits to mobile phones to assist in handoff
operations

Network Identification (NID) - A number that uniquely
identifies a network within a cellular or PCS system.
See also System Identification

NDC - Nationwide Direct Connect

P

Paging - The act of seeking a mobile station when a
call has been placed to that mobile station

PCC - Personal Computer Controller

PLMN - Public Land Mobile Network (Combination of
the MCC & NDC)

Provider - Cellular service provider
R

Registration - The process by which a mobile station
identifies its location and parameters to a base station

Reverse iDEN Channel - A iDEN Channel from the
mobile station to the base station that includes Access
Channel(s) and Traffic Channels. Resync - A process
by which performs a Base Station Survey to
resynchronize with network timing

RFM - Radio Frequency Module

RNC - Regional Network Code

RSSI - Received Signal Strength Indicator, a measure
of RF channel power expressed in dB

S

SAID - Service Area ldentifier

SID - See System Identification

A-2

Appendix A
SPC - Service Provider Code
SQE - Signal Quality Estimate
Survey - See Base Station Survey

Survey Interval - The user-selected interval at which
performs Base Station Surveys

Survey Type - The option used to perform a Base
Station Survey (Stationary or Mobile)

SyBIR - Manages the communication between the
SDRs and provides chassis status

Sync Channel - A code channel in a Forward iDEN
Channel that transports the Synchronization Message
to the mobile station

System - A block of iDEN Channels (a or b for cellular
band; A, B, C, D, E, or F for PCS Band)

System Identification (SID) - A number uniquely
identifying a cellular or PCS system

System Time - Current value of iDEN system time
provided on the Sync Channel.

T
Tag - The name assigned to a subscribers phone
Subscriber - The subject of the operation identified by
his/her mobile phone Min or ESN or by a Dialed
Number

Transmit DF - Direction Finding technique that
Transmits to an idle mobile phone (does not require the
subscriber phone to be engaged in a call)

TX Power - Amount of RF power being transmitted in
the MOBILE Transceiver mode. Options available are 0
to 24 dBm in 3 dB increments

\'

VSWR - Voltage Standing Wave Ratio
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Appendix

= FREQUENCY TABLES

B-1 iDEN FREQUENCY TABLES

Table B-1 contains channels (carriers) and frequencies for the iDEN 800 MHz band.

Table B-1. iDEN Frequency Table

ﬁ::l'gr ﬁ::;’r Mobile Station Mobile Station
(Decimal) (Hex) Outbound Frequency (MHz) Inbound Frequency (MHz)
0 0X000 806.0000 851.0000
1 0X001 806.0125 851.0125
2 0X002 806.0250 851.0250
3 0X003 806.0375 851.0375
4 0X004 806.0500 851.0500
5 0X005 806.0625 851.0625
6 0X006 806.0750 851.0750
7 0X007 806.0875 851.0875
8 0X008 806.1000 851.1000
9 0X009 806.1125 851.1125
10 0X00A 806.1250 851.1250
11 0X00B 806.1375 851.1375
12 0XoocC 806.1500 851.1500
13 0X00D 806.1625 851.1625
14 0XO00E 806.1750 851.1750
15 0XO00F 806.1875 851.1875
16 0X010 806.2000 851.2000
17 0X011 806.2125 851.2125
18 0X012 806.2250 851.2250
19 0X013 806.2375 851.2375
20 0X014 806.2500 851.2500
21 0X015 806.2625 851.2625
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Table B-1. iDEN Frequency Table (Continued)
ﬁ:::;rr ﬁ:::gr Mobile Station Mobile Station
(Decimal) (Hex) Outbound Frequency (MHz) Inbound Frequency (MHz)
22 0X016 806.2750 851.2750
23 0X017 806.2875 851.2875
24 0X018 806.3000 851.3000
25 0X019 806.3125 851.3125
26 0X01A 806.3250 851.3250
27 0X01B 806.3375 851.3375
28 0Xo1C 806.3500 851.3500
29 0X01D 806.3625 851.3625
30 0X01E 806.3750 851.3750
31 0X01F 806.3875 851.3875
32 0X020 806.4000 851.4000
33 0X021 806.4125 851.4125
34 0X022 806.4250 851.4250
35 0X023 806.4375 851.4375
36 0X024 806.4500 851.4500
37 0X025 806.4625 851.4625
38 0X026 806.4750 851.4750
39 0X027 806.4875 851.4875
40 0X028 806.5000 851.5000
41 0X029 806.5125 851.5125
42 0X02A 806.5250 851.5250
43 0X02B 806.5375 851.5375
44 0Xo02C 806.5500 851.5500
45 0X02D 806.5625 851.5625
46 0X02E 806.5750 851.5750
47 0X02F 806.5875 851.5875
48 0X030 806.6000 851.6000
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Table B-1. iDEN Frequency Table (Continued)
l\?:rrr:li;rr l\?:r::)fr Mobile Station Mobile Station
(Decimal) (Hex) Outbound Frequency (MHz) Inbound Frequency (MHz)
49 0X031 806.6125 851.6125
50 0X032 806.6250 851.6250
51 0X033 806.6375 851.6375
52 0X034 806.6500 851.6500
53 0X035 806.6625 851.6625
54 0X036 806.6750 851.6750
55 0X037 806.6875 851.6875
56 0X038 806.7000 851.7000
57 0X039 806.7125 851.7125
58 0X03A 806.7250 851.7250
59 0X03B 806.7375 851.7375
60 0X03C 806.7500 851.7500
61 0X03D 806.7625 851.7625
62 0XO03E 806.7750 851.7750
63 0X03F 806.7875 851.7875
64 0X040 806.8000 851.8000
65 0X041 806.8125 851.8125
66 0X042 806.8250 851.8250
67 0X043 806.8375 851.8375
68 0X044 806.8500 851.8500
69 0X045 806.8625 851.8625
70 0X046 806.8750 851.8750
71 0X047 806.8875 851.8875
72 0X048 806.9000 851.9000
73 0X049 806.9125 851.9125
74 0X04A 806.9250 851.9250
75 0X04B 806.9375 851.9375
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Table B-1. iDEN Frequency Table (Continued)
l\?:rrr:li;rr l\?:r::)fr Mobile Station Mobile Station
(Decimal) (Hex) Outbound Frequency (MHz) Inbound Frequency (MHz)
76 0X04C 806.9500 851.9500
77 0X04D 806.9625 851.9625
78 0XO04E 806.9750 851.9750
79 0X04F 806.9875 851.9875
80 0X050 807.0000 852.0000
81 0X051 807.0125 852.0125
82 0X052 807.0250 852.0250
83 0X053 807.0375 852.0375
84 0X054 807.0500 852.0500
85 0X055 807.0625 852.0625
86 0X056 807.0750 852.0750
87 0X057 807.0875 852.0875
88 0X058 807.1000 852.1000
89 0X059 807.1125 852.1125
90 0X05A 807.1250 852.1250
91 0X05B 807.1375 852.1375
92 0X05C 807.1500 852.1500
93 0X05D 807.1625 852.1625
94 0XO05E 807.1750 852.1750
95 0X05F 807.1875 852.1875
96 0X060 807.2000 852.2000
97 0X061 807.2125 852.2125
98 0X062 807.2250 852.2250
99 0X063 807.2375 852.2375
100 0X064 807.2500 852.2500
101 0X065 807.2625 852.2625
102 0X066 807.2750 852.2750
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Table B-1. iDEN Frequency Table (Continued)
l\?:rrr:li;rr l\?:r::)fr Mobile Station Mobile Station
(Decimal) (Hex) Outbound Frequency (MHz) Inbound Frequency (MHz)
103 0X067 807.2875 852.2875
104 0X068 807.3000 852.3000
105 0X069 807.3125 852.3125
106 0X06A 807.3250 852.3250
107 0X06B 807.3375 852.3375
108 0X06C 807.3500 852.3500
109 0X06D 807.3625 852.3625
110 0XO06E 807.3750 852.3750
111 0X06F 807.3875 852.3875
112 0X070 807.4000 852.4000
113 0X071 807.4125 852.4125
114 0X072 807.4250 852.4250
115 0X073 807.4375 852.4375
116 0X074 807.4500 852.4500
117 0X075 807.4625 852.4625
118 0X076 807.4750 852.4750
119 0Xo77 807.4875 852.4875
120 0X078 807.5000 852.5000
121 0X079 807.5125 852.5125
122 0X07A 807.5250 852.5250
123 0X07B 807.5375 852.5375
124 0Xo7C 807.5500 852.5500
125 0X07D 807.5625 852.5625
126 0X07E 807.5750 852.5750
127 0X07F 807.5875 852.5875
128 0X080 807.6000 852.6000
129 0X081 807.6125 852.6125
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Table B-1. iDEN Frequency Table (Continued)
l\?:rrr:li;rr l\?:r::)fr Mobile Station Mobile Station
(Decimal) (Hex) Outbound Frequency (MHz) Inbound Frequency (MHz)
130 0X082 807.6250 852.6250
131 0X083 807.6375 852.6375
132 0X084 807.6500 852.6500
133 0X085 807.6625 852.6625
134 0X086 807.6750 852.6750
135 0X087 807.6875 852.6875
136 0X088 807.7000 852.7000
137 0X089 807.7125 852.7125
138 0X08A 807.7250 852.7250
139 0X08B 807.7375 852.7375
140 0Xo08C 807.7500 852.7500
141 0X08D 807.7625 852.7625
142 0X08E 807.7750 852.7750
143 0XO08F 807.7875 852.7875
144 0X090 807.8000 852.8000
145 0X091 807.8125 852.8125
146 0X092 807.8250 852.8250
147 0X093 807.8375 852.8375
148 0X094 807.8500 852.8500
149 0X095 807.8625 852.8625
150 0X096 807.8750 852.8750
151 0X097 807.8875 852.8875
152 0X098 807.9000 852.9000
153 0X099 807.9125 852.9125
154 0X09A 807.9250 852.9250
155 0X09B 807.9375 852.9375
156 0X09C 807.9500 852.9500
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Table B-1. iDEN Frequency Table (Continued)
l\?:rrr:li;rr l\?:r::)fr Mobile Station Mobile Station
(Decimal) (Hex) Outbound Frequency (MHz) Inbound Frequency (MHz)
157 0X09D 807.9625 852.9625
158 0XO09E 807.9750 852.9750
159 0X09F 807.9875 852.9875
160 0X0AO0 808.0000 853.0000
161 0X0A1 808.0125 853.0125
162 0X0A2 808.0250 853.0250
163 0X0A3 808.0375 853.0375
164 0X0A4 808.0500 853.0500
165 0X0A5 808.0625 853.0625
166 0X0A6 808.0750 853.0750
167 0X0A7 808.0875 853.0875
168 0X0A8 808.1000 853.1000
169 0X0A9 808.1125 853.1125
170 0X0AA 808.1250 853.1250
171 0X0AB 808.1375 853.1375
172 0X0AC 808.1500 853.1500
173 0X0AD 808.1625 853.1625
174 0XO0AE 808.1750 853.1750
175 OXO0AF 808.1875 853.1875
176 0X0BO 808.2000 853.2000
177 0X0B1 808.2125 853.2125
178 0X0B2 808.2250 853.2250
179 0X0B3 808.2375 853.2375
180 0X0B4 808.2500 853.2500
181 0X0B5 808.2625 853.2625
182 0X0B6 808.2750 853.2750
183 0xoB7 808.2875 853.2875
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RayFish Product Family Manual

Frequency Tables Appendix B
Table B-1. iDEN Frequency Table (Continued)
l\?:rrr:li;rr l\?:r::)fr Mobile Station Mobile Station
(Decimal) (Hex) Outbound Frequency (MHz) Inbound Frequency (MHz)
184 0X0B8 808.3000 853.3000
185 0X0B9 808.3125 853.3125
186 0X0BA 808.3250 853.3250
187 0X0BB 808.3375 853.3375
188 0X0BC 808.3500 853.3500
189 0X0BD 808.3625 853.3625
190 0X0BE 808.3750 853.3750
191 0XO0BF 808.3875 853.3875
192 0X0Co 808.4000 853.4000
193 0X0C1 808.4125 853.4125
194 0X0C2 808.4250 853.4250
195 0X0C3 808.4375 853.4375
196 0XoC4 808.4500 853.4500
197 0X0C5 808.4625 853.4625
198 0X0C6 808.4750 853.4750
199 0XoC7 808.4875 853.4875
200 0X0C8 808.5000 853.5000
201 0X0C9 808.5125 853.5125
202 0XO0CA 808.5250 853.5250
203 0X0CB 808.5375 853.5375
204 0X0CcC 808.5500 853.5500
205 0X0CD 808.5625 853.5625
206 0XOCE 808.5750 853.5750
207 0XO0CF 808.5875 853.5875
208 0X0DO0 808.6000 853.6000
209 0X0D1 808.6125 853.6125
210 0X0D2 808.6250 853.6250
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RayFish Product Family Manual

Appendix B Frequency Tables
Table B-1. iDEN Frequency Table (Continued)
l\?:rrr:li;rr l\?:r::)fr Mobile Station Mobile Station
(Decimal) (Hex) Outbound Frequency (MHz) Inbound Frequency (MHz)
211 0X0D3 808.6375 853.6375
212 0X0D4 808.6500 853.6500
213 0X0D5 808.6625 853.6625
214 0X0D6 808.6750 853.6750
215 0X0D7 808.6875 853.6875
216 0X0D8 808.7000 853.7000
217 0X0D9 808.7125 853.7125
218 0XODA 808.7250 853.7250
219 0X0DB 808.7375 853.7375
220 0X0DC 808.7500 853.7500
221 0X0DD 808.7625 853.7625
222 0XODE 808.7750 853.7750
223 0XODF 808.7875 853.7875
224 0XO0EO 808.8000 853.8000
225 0XOE1 808.8125 853.8125
226 0XO0E2 808.8250 853.8250
227 0XOE3 808.8375 853.8375
228 0XO0E4 808.8500 853.8500
229 0X0E5 808.8625 853.8625
230 0XOEG6 808.8750 853.8750
231 0XOE7 808.8875 853.8875
232 0XOES8 808.9000 853.9000
233 0X0E9 808.9125 853.9125
234 O0XO0EA 808.9250 853.9250
235 0XOEB 808.9375 853.9375
236 0XO0EC 808.9500 853.9500
237 0XOED 808.9625 853.9625
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RayFish Product Family Manual

Frequency Tables Appendix B
Table B-1. iDEN Frequency Table (Continued)
l\?:rrr:li;rr l\?:r::)fr Mobile Station Mobile Station
(Decimal) (Hex) Outbound Frequency (MHz) Inbound Frequency (MHz)
238 OXOEE 808.9750 853.9750
239 OXOEF 808.9875 853.9875
240 0XOFO0 809.0000 854.0000
241 0XOF1 809.0125 854.0125
242 0X0F2 809.0250 854.0250
243 0XO0F3 809.0375 854.0375
244 0XOF4 809.0500 854.0500
245 0XOF5 809.0625 854.0625
246 0XO0F6 809.0750 854.0750
247 0XOF7 809.0875 854.0875
248 0XOF8 809.1000 854.1000
249 0XOF9 809.1125 854.1125
250 0XOFA 809.1250 854.1250
251 0XOFB 809.1375 854.1375
252 0XOFC 809.1500 854.1500
253 0XOFD 809.1625 854.1625
254 OXOFE 809.1750 854.1750
255 OXOFF 809.1875 854.1875
256 0X100 809.2000 854.2000
257 0X101 809.2125 854.2125
258 0X102 809.2250 854.2250
259 0X103 809.2375 854.2375
260 0X104 809.2500 854.2500
261 0X105 809.2625 854.2625
262 0X106 809.2750 854.2750
263 0X107 809.2875 854.2875
264 0X108 809.3000 854.3000
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RayFish Product Family Manual

Appendix B Frequency Tables
Table B-1. iDEN Frequency Table (Continued)
l\?:rrr:li;rr l\?:r::)fr Mobile Station Mobile Station
(Decimal) (Hex) Outbound Frequency (MHz) Inbound Frequency (MHz)
265 0X109 809.3125 854.3125
266 0X10A 809.3250 854.3250
267 0X10B 809.3375 854.3375
268 0X10C 809.3500 854.3500
269 0X10D 809.3625 854.3625
270 0X10E 809.3750 854.3750
271 0X10F 809.3875 854.3875
272 0X110 809.4000 854.4000
273 0X111 809.4125 854.4125
274 0X112 809.4250 854.4250
275 0X113 809.4375 854.4375
276 0X114 809.4500 854.4500
277 0X115 809.4625 854.4625
278 0X116 809.4750 854.4750
279 0X117 809.4875 854.4875
280 0X118 809.5000 854.5000
281 0X119 809.5125 854.5125
282 0X11A 809.5250 854.5250
283 0X11B 809.5375 854.5375
284 0X11C 809.5500 854.5500
285 0X11D 809.5625 854.5625
286 0X11E 809.5750 854.5750
287 0X11F 809.5875 854.5875
288 0X120 809.6000 854.6000
289 0X121 809.6125 854.6125
290 0X122 809.6250 854.6250
291 0X123 809.6375 854.6375
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RayFish Product Family Manual

Frequency Tables Appendix B
Table B-1. iDEN Frequency Table (Continued)
l\?:rrr:li;rr l\?:r::)fr Mobile Station Mobile Station
(Decimal) (Hex) Outbound Frequency (MHz) Inbound Frequency (MHz)
292 0X124 809.6500 854.6500
293 0X125 809.6625 854.6625
294 0X126 809.6750 854.6750
295 0X127 809.6875 854.6875
296 0X128 809.7000 854.7000
297 0X129 809.7125 854.7125
298 0X12A 809.7250 854.7250
299 0X12B 809.7375 854.7375
300 0X12C 809.7500 854.7500
301 0X12D 809.7625 854.7625
302 0X12E 809.7750 854.7750
303 0X12F 809.7875 854.7875
304 0X130 809.8000 854.8000
305 0X131 809.8125 854.8125
306 0X132 809.8250 854.8250
307 0X133 809.8375 854.8375
308 0X134 809.8500 854.8500
309 0X135 809.8625 854.8625
310 0X136 809.8750 854.8750
311 0X137 809.8875 854.8875
312 0X138 809.9000 854.9000
313 0X139 809.9125 854.9125
314 0X13A 809.9250 854.9250
315 0X13B 809.9375 854.9375
316 0X13C 809.9500 854.9500
317 0X13D 809.9625 854.9625
318 0X13E 809.9750 854.9750
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RayFish Product Family Manual

Appendix B Frequency Tables
Table B-1. iDEN Frequency Table (Continued)
l\?:rrr:li;rr l\?:r::)fr Mobile Station Mobile Station
(Decimal) (Hex) Outbound Frequency (MHz) Inbound Frequency (MHz)
319 0X13F 809.9875 854.9875
320 0X140 810.0000 855.0000
321 0X141 810.0125 855.0125
322 0X142 810.0250 855.0250
323 0X143 810.0375 855.0375
324 0X144 810.0500 855.0500
325 0X145 810.0625 855.0625
326 0X146 810.0750 855.0750
327 0X147 810.0875 855.0875
328 0X148 810.1000 855.1000
329 0X149 810.1125 855.1125
330 0X14A 810.1250 855.1250
331 0X14B 810.1375 855.1375
332 0X14C 810.1500 855.1500
333 0X14D 810.1625 855.1625
334 0X14E 810.1750 855.1750
335 0X14F 810.1875 855.1875
336 0X150 810.2000 855.2000
337 0X151 810.2125 855.2125
338 0X152 810.2250 855.2250
339 0X153 810.2375 855.2375
340 0X154 810.2500 855.2500
341 0X155 810.2625 855.2625
342 0X156 810.2750 855.2750
343 0X157 810.2875 855.2875
344 0X158 810.3000 855.3000
345 0X159 810.3125 855.3125
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RayFish Product Family Manual

Frequency Tables Appendix B
Table B-1. iDEN Frequency Table (Continued)
l\?:rrr:li;rr l\?:r::)fr Mobile Station Mobile Station
(Decimal) (Hex) Outbound Frequency (MHz) Inbound Frequency (MHz)
346 0X15A 810.3250 855.3250
347 0X15B 810.3375 855.3375
348 0X15C 810.3500 855.3500
349 0X15D 810.3625 855.3625
350 0X15E 810.3750 855.3750
351 0X15F 810.3875 855.3875
352 0X160 810.4000 855.4000
353 0X161 810.4125 855.4125
354 0X162 810.4250 855.4250
355 0X163 810.4375 855.4375
356 0X164 810.4500 855.4500
357 0X165 810.4625 855.4625
358 0X166 810.4750 855.4750
359 0X167 810.4875 855.4875
360 0X168 810.5000 855.5000
361 0X169 810.5125 855.5125
362 0X16A 810.5250 855.5250
363 0X16B 810.5375 855.5375
364 0X16C 810.5500 855.5500
365 0X16D 810.5625 855.5625
366 0X16E 810.5750 855.5750
367 0X16F 810.5875 855.5875
368 0X170 810.6000 855.6000
369 0X171 810.6125 855.6125
370 0X172 810.6250 855.6250
371 0X173 810.6375 855.6375
372 0X174 810.6500 855.6500
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RayFish Product Family Manual

Appendix B Frequency Tables
Table B-1. iDEN Frequency Table (Continued)
l\?:rrr:li;rr l\?:r::)fr Mobile Station Mobile Station
(Decimal) (Hex) Outbound Frequency (MHz) Inbound Frequency (MHz)
373 0X175 810.6625 855.6625
374 0X176 810.6750 855.6750
375 0X177 810.6875 855.6875
376 0X178 810.7000 855.7000
377 0X179 810.7125 855.7125
378 0X17A 810.7250 855.7250
379 0X17B 810.7375 855.7375
380 0X17C 810.7500 855.7500
381 0X17D 810.7625 855.7625
382 0X17E 810.7750 855.7750
383 0X17F 810.7875 855.7875
384 0X180 810.8000 855.8000
385 0X181 810.8125 855.8125
386 0X182 810.8250 855.8250
387 0X183 810.8375 855.8375
388 0X184 810.8500 855.8500
389 0X185 810.8625 855.8625
390 0X186 810.8750 855.8750
391 0X187 810.8875 855.8875
392 0X188 810.9000 855.9000
393 0X189 810.9125 855.9125
394 0X18A 810.9250 855.9250
395 0X18B 810.9375 855.9375
396 0X18C 810.9500 855.9500
397 0X18D 810.9625 855.9625
398 0X18E 810.9750 855.9750
399 0X18F 810.9875 855.9875
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RayFish Product Family Manual

Frequency Tables Appendix B
Table B-1. iDEN Frequency Table (Continued)
l\?:rrr:li;rr l\?:r::)fr Mobile Station Mobile Station
(Decimal) (Hex) Outbound Frequency (MHz) Inbound Frequency (MHz)
400 0X190 811.0000 856.0000
401 0X191 811.0125 856.0125
402 0X192 811.0250 856.0250
403 0X193 811.0375 856.0375
404 0X194 811.0500 856.0500
405 0X195 811.0625 856.0625
406 0X196 811.0750 856.0750
407 0X197 811.0875 856.0875
408 0X198 811.1000 856.1000
409 0X199 811.1125 856.1125
410 0X19A 811.1250 856.1250
411 0X19B 811.1375 856.1375
412 0X19C 811.1500 856.1500
413 0X19D 811.1625 856.1625
414 0X19E 811.1750 856.1750
415 0X19F 811.1875 856.1875
416 0X1A0 811.2000 856.2000
417 0X1A1 811.2125 856.2125
418 0X1A2 811.2250 856.2250
419 0X1A3 811.2375 856.2375
420 0X1A4 811.2500 856.2500
421 0X1A5 811.2625 856.2625
422 0X1A6 811.2750 856.2750
423 0X1A7 811.2875 856.2875
424 0X1A8 811.3000 856.3000
425 0X1A9 811.3125 856.3125
426 0X1AA 811.3250 856.3250
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RayFish Product Family Manual

Appendix B Frequency Tables
Table B-1. iDEN Frequency Table (Continued)
l\?:rrr:li;rr ﬁ:::gr Mobile Station Mobile Station
(Decimal) (Hex) Outbound Frequency (MHz) Inbound Frequency (MHz)
427 0X1AB 811.3375 856.3375
428 0X1AC 811.3500 856.3500
429 0X1AD 811.3625 856.3625
430 0X1AE 811.3750 856.3750
431 0X1AF 811.3875 856.3875
432 0X1B0 811.4000 856.4000
433 0X1B1 811.4125 856.4125
434 0X1B2 811.4250 856.4250
435 0X1B3 811.4375 856.4375
436 0X1B4 811.4500 856.4500
437 0X1B5 811.4625 856.4625
438 0X1B6 811.4750 856.4750
439 0X1B7 811.4875 856.4875
440 0X1B8 811.5000 856.5000
441 0X1B9 811.5125 856.5125
442 0X1BA 811.5250 856.5250
443 0X1BB 811.5375 856.5375
444 0X1BC 811.5500 856.5500
445 0X1BD 811.5625 856.5625
446 0X1BE 811.5750 856.5750
447 0X1BF 811.5875 856.5875
448 0X1CO0 811.6000 856.6000
449 0X1C1 811.6125 856.6125
450 0X1C2 811.6250 856.6250
451 0X1C3 811.6375 856.6375
452 0X1C4 811.6500 856.6500
453 0X1C5 811.6625 856.6625
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RayFish Product Family Manual

Frequency Tables Appendix B
Table B-1. iDEN Frequency Table (Continued)
l\?:rrr:li;rr l\?:r::)fr Mobile Station Mobile Station
(Decimal) (Hex) Outbound Frequency (MHz) Inbound Frequency (MHz)
454 0X1C6 811.6750 856.6750
455 0X1C7 811.6875 856.6875
456 0X1C8 811.7000 856.7000
457 0X1C9 811.7125 856.7125
458 0X1CA 811.7250 856.7250
459 0X1CB 811.7375 856.7375
460 0X1CC 811.7500 856.7500
461 0X1CD 811.7625 856.7625
462 0X1CE 811.7750 856.7750
463 0X1CF 811.7875 856.7875
464 0X1DO0 811.8000 856.8000
465 0X1D1 811.8125 856.8125
466 0X1D2 811.8250 856.8250
467 0X1D3 811.8375 856.8375
468 0X1D4 811.8500 856.8500
469 0X1D5 811.8625 856.8625
470 0X1D6 811.8750 856.8750
471 0X1D7 811.8875 856.8875
472 0X1D8 811.9000 856.9000
473 0X1D9 811.9125 856.9125
474 0X1DA 811.9250 856.9250
475 0X1DB 811.9375 856.9375
476 0X1DC 811.9500 856.9500
477 0X1DD 811.9625 856.9625
478 0X1DE 811.9750 856.9750
479 0X1DF 811.9875 856.9875
480 0X1EO 812.0000 857.0000
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RayFish Product Family Manual

Appendix B Frequency Tables
Table B-1. iDEN Frequency Table (Continued)
l\?:rrr:li;rr ﬁ:::gr Mobile Station Mobile Station
(Decimal) (Hex) Outbound Frequency (MHz) Inbound Frequency (MHz)
481 0X1E1 812.0125 857.0125
482 0X1E2 812.0250 857.0250
483 0X1E3 812.0375 857.0375
484 0X1E4 812.0500 857.0500
485 0X1ES 812.0625 857.0625
486 0X1E6 812.0750 857.0750
487 0X1E7 812.0875 857.0875
488 0X1E8 812.1000 857.1000
489 0X1E9 812.1125 857.1125
490 0X1EA 812.1250 857.1250
491 0X1EB 812.1375 857.1375
492 0X1EC 812.1500 857.1500
493 0X1ED 812.1625 857.1625
494 0X1EE 812.1750 857.1750
495 O0X1EF 812.1875 857.1875
496 0X1FO0 812.2000 857.2000
497 0X1F1 812.2125 857.2125
498 0X1F2 812.2250 857.2250
499 0X1F3 812.2375 857.2375
500 0X1F4 812.2500 857.2500
501 0X1F5 812.2625 857.2625
502 0X1F6 812.2750 857.2750
503 0X1F7 812.2875 857.2875
504 0X1F8 812.3000 857.3000
505 0X1F9 812.3125 857.3125
506 0X1FA 812.3250 857.3250
507 0X1FB 812.3375 857.3375
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RayFish Product Family Manual

Frequency Tables Appendix B
Table B-1. iDEN Frequency Table (Continued)
l\?:rrr:li;rr l\?:r::)fr Mobile Station Mobile Station
(Decimal) (Hex) Outbound Frequency (MHz) Inbound Frequency (MHz)
508 0X1FC 812.3500 857.3500
509 0X1FD 812.3625 857.3625
510 O0X1FE 812.3750 857.3750
511 O0X1FF 812.3875 857.3875
512 0X200 812.4000 857.4000
513 0X201 812.4125 857.4125
514 0X202 812.4250 857.4250
515 0X203 812.4375 857.4375
516 0X204 812.4500 857.4500
517 0X205 812.4625 857.4625
518 0X206 812.4750 857.4750
519 0X207 812.4875 857.4875
520 0X208 812.5000 857.5000
521 0X209 812.5125 857.5125
522 0X20A 812.5250 857.5250
523 0X20B 812.5375 857.5375
524 0X20C 812.5500 857.5500
525 0X20D 812.5625 857.5625
526 0X20E 812.5750 857.5750
527 0X20F 812.5875 857.5875
528 0X210 812.6000 857.6000
529 0X211 812.6125 857.6125
530 0X212 812.6250 857.6250
531 0X213 812.6375 857.6375
532 0X214 812.6500 857.6500
533 0X215 812.6625 857.6625
534 0X216 812.6750 857.6750
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RayFish Product Family Manual

Appendix B Frequency Tables
Table B-1. iDEN Frequency Table (Continued)
l\?:rrr:li;rr l\?:r::)fr Mobile Station Mobile Station
(Decimal) (Hex) Outbound Frequency (MHz) Inbound Frequency (MHz)
535 0X217 812.6875 857.6875
536 0X218 812.7000 857.7000
537 0X219 812.7125 857.7125
538 0X21A 812.7250 857.7250
539 0X21B 812.7375 857.7375
540 0X21C 812.7500 857.7500
541 0X21D 812.7625 857.7625
542 0X21E 812.7750 857.7750
543 0X21F 812.7875 857.7875
544 0X220 812.8000 857.8000
545 0X221 812.8125 857.8125
546 0X222 812.8250 857.8250
547 0X223 812.8375 857.8375
548 0X224 812.8500 857.8500
549 0X225 812.8625 857.8625
550 0X226 812.8750 857.8750
551 0X227 812.8875 857.8875
552 0X228 812.9000 857.9000
553 0X229 812.9125 857.9125
554 0X22A 812.9250 857.9250
555 0X22B 812.9375 857.9375
556 0X22C 812.9500 857.9500
557 0X22D 812.9625 857.9625
558 0X22E 812.9750 857.9750
559 0X22F 812.9875 857.9875
560 0X230 813.0000 858.0000
561 0X231 813.0125 858.0125
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RayFish Product Family Manual

Frequency Tables Appendix B
Table B-1. iDEN Frequency Table (Continued)
l\?:rrr:li;rr l\?:r::)fr Mobile Station Mobile Station
(Decimal) (Hex) Outbound Frequency (MHz) Inbound Frequency (MHz)
562 0X232 813.0250 858.0250
563 0X233 813.0375 858.0375
564 0X234 813.0500 858.0500
565 0X235 813.0625 858.0625
566 0X236 813.0750 858.0750
567 0X237 813.0875 858.0875
568 0X238 813.1000 858.1000
569 0X239 813.1125 858.1125
570 0X23A 813.1250 858.1250
571 0X23B 813.1375 858.1375
572 0X23C 813.1500 858.1500
573 0X23D 813.1625 858.1625
574 0X23E 813.1750 858.1750
575 0X23F 813.1875 858.1875
576 0X240 813.2000 858.2000
577 0X241 813.2125 858.2125
578 0X242 813.2250 858.2250
579 0X243 813.2375 858.2375
580 0X244 813.2500 858.2500
581 0X245 813.2625 858.2625
582 0X246 813.2750 858.2750
583 0X247 813.2875 858.2875
584 0X248 813.3000 858.3000
585 0X249 813.3125 858.3125
586 0X24A 813.3250 858.3250
587 0X24B 813.3375 858.3375
588 0X24C 813.3500 858.3500
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Appendix B Frequency Tables
Table B-1. iDEN Frequency Table (Continued)
l\?:rrr:li;rr l\?:r::)fr Mobile Station Mobile Station
(Decimal) (Hex) Outbound Frequency (MHz) Inbound Frequency (MHz)
589 0X24D 813.3625 858.3625
590 0X24E 813.3750 858.3750
591 0X24F 813.3875 858.3875
592 0X250 813.4000 858.4000
593 0X251 813.4125 858.4125
594 0X252 813.4250 858.4250
595 0X253 813.4375 858.4375
596 0X254 813.4500 858.4500
597 0X255 813.4625 858.4625
598 0X256 813.4750 858.4750
599 0X257 813.4875 858.4875
600 0X258 813.5000 858.5000
601 0X259 813.5125 858.5125
602 0X25A 813.5250 858.5250
603 0X25B 813.5375 858.5375
604 0X25C 813.5500 858.5500
605 0X25D 813.5625 858.5625
606 0X25E 813.5750 858.5750
607 0X25F 813.5875 858.5875
608 0X260 813.6000 858.6000
609 0X261 813.6125 858.6125
610 0X262 813.6250 858.6250
611 0X263 813.6375 858.6375
612 0X264 813.6500 858.6500
613 0X265 813.6625 858.6625
614 0X266 813.6750 858.6750
615 0X267 813.6875 858.6875
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Frequency Tables Appendix B
Table B-1. iDEN Frequency Table (Continued)
l\?:rrr:li;rr l\?:r::)fr Mobile Station Mobile Station
(Decimal) (Hex) Outbound Frequency (MHz) Inbound Frequency (MHz)
616 0X268 813.7000 858.7000
617 0X269 813.7125 858.7125
618 0X26A 813.7250 858.7250
619 0X26B 813.7375 858.7375
620 0X26C 813.7500 858.7500
621 0X26D 813.7625 858.7625
622 0X26E 813.7750 858.7750
623 0X26F 813.7875 858.7875
624 0X270 813.8000 858.8000
625 0X271 813.8125 858.8125
626 0X272 813.8250 858.8250
627 0X273 813.8375 858.8375
628 0X274 813.8500 858.8500
629 0X275 813.8625 858.8625
630 0X276 813.8750 858.8750
631 0X277 813.8875 858.8875
632 0X278 813.9000 858.9000
633 0X279 813.9125 858.9125
634 0X27A 813.9250 858.9250
635 0X27B 813.9375 858.9375
636 0X27C 813.9500 858.9500
637 0X27D 813.9625 858.9625
638 0X27E 813.9750 858.9750
639 0X27F 813.9875 858.9875
640 0X280 814.0000 859.0000
641 0X281 814.0125 859.0125
642 0X282 814.0250 859.0250
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Appendix B Frequency Tables
Table B-1. iDEN Frequency Table (Continued)
l\?:rrr:li;rr l\?:r::)fr Mobile Station Mobile Station
(Decimal) (Hex) Outbound Frequency (MHz) Inbound Frequency (MHz)
643 0X283 814.0375 859.0375
644 0X284 814.0500 859.0500
645 0X285 814.0625 859.0625
646 0X286 814.0750 859.0750
647 0X287 814.0875 859.0875
648 0X288 814.1000 859.1000
649 0X289 814.1125 859.1125
650 0X28A 814.1250 859.1250
651 0X28B 814.1375 859.1375
652 0X28C 814.1500 859.1500
653 0X28D 814.1625 859.1625
654 0X28E 814.1750 859.1750
655 0X28F 814.1875 859.1875
656 0X290 814.2000 859.2000
657 0X291 814.2125 859.2125
658 0X292 814.2250 859.2250
659 0X293 814.2375 859.2375
660 0X294 814.2500 859.2500
661 0X295 814.2625 859.2625
662 0X296 814.2750 859.2750
663 0X297 814.2875 859.2875
664 0X298 814.3000 859.3000
665 0X299 814.3125 859.3125
666 0X29A 814.3250 859.3250
667 0X29B 814.3375 859.3375
668 0X29C 814.3500 859.3500
669 0X29D 814.3625 859.3625
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Frequency Tables Appendix B
Table B-1. iDEN Frequency Table (Continued)
l\?:rrr:li;rr l\?:r::)fr Mobile Station Mobile Station
(Decimal) (Hex) Outbound Frequency (MHz) Inbound Frequency (MHz)
670 0X29E 814.3750 859.3750
671 0X29F 814.3875 859.3875
672 0X2A0 814.4000 859.4000
673 0X2A1 814.4125 859.4125
674 0X2A2 814.4250 859.4250
675 0X2A3 814.4375 859.4375
676 0X2A4 814.4500 859.4500
677 0X2A5 814.4625 859.4625
678 0X2A6 814.4750 859.4750
679 0X2A7 814.4875 859.4875
680 0X2A8 814.5000 859.5000
681 0X2A9 814.5125 859.5125
682 0X2AA 814.5250 859.5250
683 0X2AB 814.5375 859.5375
684 0X2AC 814.5500 859.5500
685 0X2AD 814.5625 859.5625
686 0X2AE 814.5750 859.5750
687 0X2AF 814.5875 859.5875
688 0X2B0 814.6000 859.6000
689 0X2B1 814.6125 859.6125
690 0X2B2 814.6250 859.6250
691 0X2B3 814.6375 859.6375
692 0X2B4 814.6500 859.6500
693 0X2B5 814.6625 859.6625
694 0X2B6 814.6750 859.6750
695 0X2B7 814.6875 859.6875
696 0X2B8 814.7000 859.7000
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Appendix B Frequency Tables
Table B-1. iDEN Frequency Table (Continued)
l\?:rrr:li;rr l\?:r::)fr Mobile Station Mobile Station
(Decimal) (Hex) Outbound Frequency (MHz) Inbound Frequency (MHz)
697 0X2B9 814.7125 859.7125
698 0X2BA 814.7250 859.7250
699 0X2BB 814.7375 859.7375
700 0X2BC 814.7500 859.7500
701 0X2BD 814.7625 859.7625
702 0X2BE 814.7750 859.7750
703 0X2BF 814.7875 859.7875
704 0X2C0 814.8000 859.8000
705 0X2C1 814.8125 859.8125
706 0X2C2 814.8250 859.8250
707 0X2C3 814.8375 859.8375
708 0X2C4 814.8500 859.8500
709 0X2C5 814.8625 859.8625
710 0X2C6 814.8750 859.8750
711 0X2C7 814.8875 859.8875
712 0X2C8 814.9000 859.9000
713 0X2C9 814.9125 859.9125
714 0X2CA 814.9250 859.9250
715 0X2CB 814.9375 859.9375
716 0X2CC 814.9500 859.9500
717 0X2CD 814.9625 859.9625
718 0X2CE 814.9750 859.9750
719 0X2CF 814.9875 859.9875
720 0X2D0 815.0000 860.0000
721 0X2D1 815.0125 860.0125
722 0X2D2 815.0250 860.0250
723 0X2D3 815.0375 860.0375
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Frequency Tables Appendix B
Table B-1. iDEN Frequency Table (Continued)
l\?:rrr:li;rr l\?:r::)fr Mobile Station Mobile Station
(Decimal) (Hex) Outbound Frequency (MHz) Inbound Frequency (MHz)
724 0X2D4 815.0500 860.0500
725 0X2D5 815.0625 860.0625
726 0X2D6 815.0750 860.0750
727 0X2D7 815.0875 860.0875
728 0X2D8 815.1000 860.1000
729 0X2D9 815.1125 860.1125
730 0X2DA 815.1250 860.1250
731 0X2DB 815.1375 860.1375
732 0X2DC 815.1500 860.1500
733 0X2DD 815.1625 860.1625
734 0X2DE 815.1750 860.1750
735 0X2DF 815.1875 860.1875
736 0X2EO0 815.2000 860.2000
737 0X2E1 815.2125 860.2125
738 0X2E2 815.2250 860.2250
739 0X2E3 815.2375 860.2375
740 0X2E4 815.2500 860.2500
741 0X2E5 815.2625 860.2625
742 0X2E6 815.2750 860.2750
743 0X2E7 815.2875 860.2875
744 0X2ES8 815.3000 860.3000
745 0X2E9 815.3125 860.3125
746 0X2EA 815.3250 860.3250
747 0X2EB 815.3375 860.3375
748 0X2EC 815.3500 860.3500
749 0X2ED 815.3625 860.3625
750 0X2EE 815.3750 860.3750
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Appendix B Frequency Tables
Table B-1. iDEN Frequency Table (Continued)
l\?:rrr:li;rr l\?:r::)fr Mobile Station Mobile Station
(Decimal) (Hex) Outbound Frequency (MHz) Inbound Frequency (MHz)
751 0X2EF 815.3875 860.3875
752 0X2F0 815.4000 860.4000
753 0X2F1 815.4125 860.4125
754 0X2F2 815.4250 860.4250
755 0X2F3 815.4375 860.4375
756 0X2F4 815.4500 860.4500
757 0X2F5 815.4625 860.4625
758 0X2F6 815.4750 860.4750
759 0X2F7 815.4875 860.4875
760 0X2F8 815.5000 860.5000
761 0X2F9 815.5125 860.5125
762 0X2FA 815.5250 860.5250
763 0X2FB 815.5375 860.5375
764 0X2FC 815.5500 860.5500
765 0X2FD 815.5625 860.5625
766 0X2FE 815.5750 860.5750
767 0X2FF 815.5875 860.5875
768 0X300 815.6000 860.6000
769 0X301 815.6125 860.6125
770 0X302 815.6250 860.6250
771 0X303 815.6375 860.6375
772 0X304 815.6500 860.6500
773 0X305 815.6625 860.6625
774 0X306 815.6750 860.6750
775 0X307 815.6875 860.6875
776 0X308 815.7000 860.7000
777 0X309 815.7125 860.7125
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Table B-1. iDEN Frequency Table (Continued)
l\?:rrr:li;rr l\?:r::)fr Mobile Station Mobile Station
(Decimal) (Hex) Outbound Frequency (MHz) Inbound Frequency (MHz)
778 0X30A 815.7250 860.7250
779 0X30B 815.7375 860.7375
780 0X30C 815.7500 860.7500
781 0X30D 815.7625 860.7625
782 0X30E 815.7750 860.7750
783 0X30F 815.7875 860.7875
784 0X310 815.8000 860.8000
785 0X311 815.8125 860.8125
786 0X312 815.8250 860.8250
787 0X313 815.8375 860.8375
788 0X314 815.8500 860.8500
789 0X315 815.8625 860.8625
790 0X316 815.8750 860.8750
791 0X317 815.8875 860.8875
792 0X318 815.9000 860.9000
793 0X319 815.9125 860.9125
794 0X31A 815.9250 860.9250
795 0X31B 815.9375 860.9375
796 0X31C 815.9500 860.9500
797 0X31D 815.9625 860.9625
798 0X31E 815.9750 860.9750
799 0X31F 815.9875 860.9875
800 0X320 816.0000 861.0000
801 0X321 816.0125 861.0125
802 0X322 816.0250 861.0250
803 0X323 816.0375 861.0375
804 0X324 816.0500 861.0500
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Appendix B Frequency Tables
Table B-1. iDEN Frequency Table (Continued)
l\?:rrr:li;rr l\?:r::)fr Mobile Station Mobile Station
(Decimal) (Hex) Outbound Frequency (MHz) Inbound Frequency (MHz)
805 0X325 816.0625 861.0625
806 0X326 816.0750 861.0750
807 0X327 816.0875 861.0875
808 0X328 816.1000 861.1000
809 0X329 816.1125 861.1125
810 0X32A 816.1250 861.1250
811 0X32B 816.1375 861.1375
812 0X32C 816.1500 861.1500
813 0X32D 816.1625 861.1625
814 0X32E 816.1750 861.1750
815 0X32F 816.1875 861.1875
816 0X330 816.2000 861.2000
817 0X331 816.2125 861.2125
818 0X332 816.2250 861.2250
819 0X333 816.2375 861.2375
820 0X334 816.2500 861.2500
821 0X335 816.2625 861.2625
822 0X336 816.2750 861.2750
823 0X337 816.2875 861.2875
824 0X338 816.3000 861.3000
825 0X339 816.3125 861.3125
826 0X33A 816.3250 861.3250
827 0X33B 816.3375 861.3375
828 0X33C 816.3500 861.3500
829 0X33D 816.3625 861.3625
830 0X33E 816.3750 861.3750
831 0X33F 816.3875 861.3875
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Frequency Tables Appendix B
Table B-1. iDEN Frequency Table (Continued)
l\?:rrr:li;rr l\?:r::)fr Mobile Station Mobile Station
(Decimal) (Hex) Outbound Frequency (MHz) Inbound Frequency (MHz)
832 0X340 816.4000 861.4000
833 0X341 816.4125 861.4125
834 0X342 816.4250 861.4250
835 0X343 816.4375 861.4375
836 0X344 816.4500 861.4500
837 0X345 816.4625 861.4625
838 0X346 816.4750 861.4750
839 0X347 816.4875 861.4875
840 0X348 816.5000 861.5000
841 0X349 816.5125 861.5125
842 0X34A 816.5250 861.5250
843 0X34B 816.5375 861.5375
844 0X34C 816.5500 861.5500
845 0X34D 816.5625 861.5625
846 0X34E 816.5750 861.5750
847 0X34F 816.5875 861.5875
848 0X350 816.6000 861.6000
849 0X351 816.6125 861.6125
850 0X352 816.6250 861.6250
851 0X353 816.6375 861.6375
852 0X354 816.6500 861.6500
853 0X355 816.6625 861.6625
854 0X356 816.6750 861.6750
855 0X357 816.6875 861.6875
856 0X358 816.7000 861.7000
857 0X359 816.7125 861.7125
858 0X35A 816.7250 861.7250
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Appendix B Frequency Tables
Table B-1. iDEN Frequency Table (Continued)
l\?:rrr:li;rr l\?:r::)fr Mobile Station Mobile Station
(Decimal) (Hex) Outbound Frequency (MHz) Inbound Frequency (MHz)
859 0X35B 816.7375 861.7375
860 0X35C 816.7500 861.7500
861 0X35D 816.7625 861.7625
862 0X35E 816.7750 861.7750
863 0X35F 816.7875 861.7875
864 0X360 816.8000 861.8000
865 0X361 816.8125 861.8125
866 0X362 816.8250 861.8250
867 0X363 816.8375 861.8375
868 0X364 816.8500 861.8500
869 0X365 816.8625 861.8625
870 0X366 816.8750 861.8750
871 0X367 816.8875 861.8875
872 0X368 816.9000 861.9000
873 0X369 816.9125 861.9125
874 0X36A 816.9250 861.9250
875 0X36B 816.9375 861.9375
876 0X36C 816.9500 861.9500
877 0X36D 816.9625 861.9625
878 0X36E 816.9750 861.9750
879 0X36F 816.9875 861.9875
880 0X370 817.0000 862.0000
881 0X371 817.0125 862.0125
882 0X372 817.0250 862.0250
883 0X373 817.0375 862.0375
884 0X374 817.0500 862.0500
885 0X375 817.0625 862.0625
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Frequency Tables Appendix B
Table B-1. iDEN Frequency Table (Continued)
l\?:rrr:li;rr l\?:r::)fr Mobile Station Mobile Station
(Decimal) (Hex) Outbound Frequency (MHz) Inbound Frequency (MHz)
886 0X376 817.0750 862.0750
887 0X377 817.0875 862.0875
888 0X378 817.1000 862.1000
889 0X379 817.1125 862.1125
890 0X37A 817.1250 862.1250
891 0X37B 817.1375 862.1375
892 0X37C 817.1500 862.1500
893 0X37D 817.1625 862.1625
894 0X37E 817.1750 862.1750
895 0X37F 817.1875 862.1875
896 0X380 817.2000 862.2000
897 0X381 817.2125 862.2125
898 0X382 817.2250 862.2250
899 0X383 817.2375 862.2375
900 0X384 817.2500 862.2500
901 0X385 817.2625 862.2625
902 0X386 817.2750 862.2750
903 0X387 817.2875 862.2875
904 0X388 817.3000 862.3000
905 0X389 817.3125 862.3125
906 0X38A 817.3250 862.3250
907 0X38B 817.3375 862.3375
908 0X38C 817.3500 862.3500
909 0X38D 817.3625 862.3625
910 0X38E 817.3750 862.3750
911 0X38F 817.3875 862.3875
912 0X390 817.4000 862.4000
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Appendix B Frequency Tables
Table B-1. iDEN Frequency Table (Continued)
l\?:rrr:li;rr l\?:r::)fr Mobile Station Mobile Station
(Decimal) (Hex) Outbound Frequency (MHz) Inbound Frequency (MHz)
913 0X391 817.4125 862.4125
914 0X392 817.4250 862.4250
915 0X393 817.4375 862.4375
916 0X394 817.4500 862.4500
917 0X395 817.4625 862.4625
918 0X396 817.4750 862.4750
919 0X397 817.4875 862.4875
920 0X398 817.5000 862.5000
921 0X399 817.5125 862.5125
922 0X39A 817.5250 862.5250
923 0X39B 817.5375 862.5375
924 0X39C 817.5500 862.5500
925 0X39D 817.5625 862.5625
926 0X39E 817.5750 862.5750
927 0X39F 817.5875 862.5875
928 0X3A0 817.6000 862.6000
929 0X3A1 817.6125 862.6125
930 0X3A2 817.6250 862.6250
931 0X3A3 817.6375 862.6375
932 0X3A4 817.6500 862.6500
933 0X3A5 817.6625 862.6625
934 0X3A6 817.6750 862.6750
935 0X3A7 817.6875 862.6875
936 0X3A8 817.7000 862.7000
937 0X3A9 817.7125 862.7125
938 0X3AA 817.7250 862.7250
939 0X3AB 817.7375 862.7375
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Frequency Tables Appendix B
Table B-1. iDEN Frequency Table (Continued)
l\?:rrr:li;rr l\?:r::)fr Mobile Station Mobile Station
(Decimal) (Hex) Outbound Frequency (MHz) Inbound Frequency (MHz)
940 0X3AC 817.7500 862.7500
941 0X3AD 817.7625 862.7625
942 0X3AE 817.7750 862.7750
943 0X3AF 817.7875 862.7875
944 0X3B0 817.8000 862.8000
945 0X3B1 817.8125 862.8125
946 0X3B2 817.8250 862.8250
947 0X3B3 817.8375 862.8375
948 0X3B4 817.8500 862.8500
949 0X3B5 817.8625 862.8625
950 0X3B6 817.8750 862.8750
951 0X3B7 817.8875 862.8875
952 0X3B8 817.9000 862.9000
953 0X3B9 817.9125 862.9125
954 0X3BA 817.9250 862.9250
955 0X3BB 817.9375 862.9375
956 0X3BC 817.9500 862.9500
957 0X3BD 817.9625 862.9625
958 0X3BE 817.9750 862.9750
959 0X3BF 817.9875 862.9875
960 0X3CO0 818.0000 863.0000
961 0X3C1 818.0125 863.0125
962 0X3C2 818.0250 863.0250
963 0X3C3 818.0375 863.0375
964 0X3C4 818.0500 863.0500
965 0X3C5 818.0625 863.0625
966 0X3C6 818.0750 863.0750
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Appendix B Frequency Tables
Table B-1. iDEN Frequency Table (Continued)
l\?:rrr:li;rr l\?:r::)fr Mobile Station Mobile Station
(Decimal) (Hex) Outbound Frequency (MHz) Inbound Frequency (MHz)
967 0X3C7 818.0875 863.0875
968 0X3C8 818.1000 863.1000
969 0X3C9 818.1125 863.1125
970 0X3CA 818.1250 863.1250
971 0X3CB 818.1375 863.1375
972 0X3CC 818.1500 863.1500
973 0X3CD 818.1625 863.1625
974 0X3CE 818.1750 863.1750
975 0X3CF 818.1875 863.1875
976 0X3D0 818.2000 863.2000
977 0X3D1 818.2125 863.2125
978 0X3D2 818.2250 863.2250
979 0X3D3 818.2375 863.2375
980 0X3D4 818.2500 863.2500
981 0X3D5 818.2625 863.2625
982 0X3D6 818.2750 863.2750
983 0X3D7 818.2875 863.2875
984 0X3D8 818.3000 863.3000
985 0X3D9 818.3125 863.3125
986 0X3DA 818.3250 863.3250
987 0X3DB 818.3375 863.3375
988 0X3DC 818.3500 863.3500
989 0X3DD 818.3625 863.3625
990 0X3DE 818.3750 863.3750
991 0X3DF 818.3875 863.3875
992 0X3EO 818.4000 863.4000
993 0X3E1 818.4125 863.4125
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Table B-1. iDEN Frequency Table (Continued)
l\?:rrr:li;rr l\?:r::)fr Mobile Station Mobile Station
(Decimal) (Hex) Outbound Frequency (MHz) Inbound Frequency (MHz)
994 0X3E2 818.4250 863.4250
995 0X3E3 818.4375 863.4375
996 0X3E4 818.4500 863.4500
997 0X3ES5 818.4625 863.4625
998 0X3E6 818.4750 863.4750
999 0X3E7 818.4875 863.4875
1000 0X3E8 818.5000 863.5000
1001 0X3E9 818.5125 863.5125
1002 0X3EA 818.5250 863.5250
1003 0X3EB 818.5375 863.5375
1004 0X3EC 818.5500 863.5500
1005 0X3ED 818.5625 863.5625
1006 0X3EE 818.5750 863.5750
1007 0X3EF 818.5875 863.5875
1008 0X3F0 818.6000 863.6000
1009 0X3F1 818.6125 863.6125
1010 0X3F2 818.6250 863.6250
1011 0X3F3 818.6375 863.6375
1012 0X3F4 818.6500 863.6500
1013 0X3F5 818.6625 863.6625
1014 0X3F6 818.6750 863.6750
1015 0X3F7 818.6875 863.6875
1016 0X3F8 818.7000 863.7000
1017 0X3F9 818.7125 863.7125
1018 0X3FA 818.7250 863.7250
1019 0X3FB 818.7375 863.7375
1020 0X3FC 818.7500 863.7500
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Table B-1. iDEN Frequency Table (Continued)
l\?:rrr:li;rr l\?:r::)fr Mobile Station Mobile Station
(Decimal) (Hex) Outbound Frequency (MHz) Inbound Frequency (MHz)
1021 0X3FD 818.7625 863.7625
1022 0X3FE 818.7750 863.7750
1023 O0X3FF 818.7875 863.7875
1024 0X400 818.8000 863.8000
1025 0X401 818.8125 863.8125
1026 0X402 818.8250 863.8250
1027 0X403 818.8375 863.8375
1028 0X404 818.8500 863.8500
1029 0X405 818.8625 863.8625
1030 0X406 818.8750 863.8750
1031 0X407 818.8875 863.8875
1032 0X408 818.9000 863.9000
1033 0X409 818.9125 863.9125
1034 0X40A 818.9250 863.9250
1035 0X40B 818.9375 863.9375
1036 0X40C 818.9500 863.9500
1037 0X40D 818.9625 863.9625
1038 0X40E 818.9750 863.9750
1039 0X40F 818.9875 863.9875
1040 0X410 819.0000 864.0000
1041 0X411 819.0125 864.0125
1042 0X412 819.0250 864.0250
1043 0X413 819.0375 864.0375
1044 0X414 819.0500 864.0500
1045 0X415 819.0625 864.0625
1046 0X416 819.0750 864.0750
1047 0X417 819.0875 864.0875
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Table B-1. iDEN Frequency Table (Continued)
l\?:rrr:li;rr l\?:r::)fr Mobile Station Mobile Station
(Decimal) (Hex) Outbound Frequency (MHz) Inbound Frequency (MHz)
1048 0X418 819.1000 864.1000
1049 0X419 819.1125 864.1125
1050 0X41A 819.1250 864.1250
1051 0X41B 819.1375 864.1375
1052 0X41C 819.1500 864.1500
1053 0X41D 819.1625 864.1625
1054 0X41E 819.1750 864.1750
1055 0X41F 819.1875 864.1875
1056 0X420 819.2000 864.2000
1057 0X421 819.2125 864.2125
1058 0X422 819.2250 864.2250
1059 0X423 819.2375 864.2375
1060 0X424 819.2500 864.2500
1061 0X425 819.2625 864.2625
1062 0X426 819.2750 864.2750
1063 0X427 819.2875 864.2875
1064 0X428 819.3000 864.3000
1065 0X429 819.3125 864.3125
1066 0X42A 819.3250 864.3250
1067 0X42B 819.3375 864.3375
1068 0X42C 819.3500 864.3500
1069 0X42D 819.3625 864.3625
1070 0X42E 819.3750 864.3750
1071 0X42F 819.3875 864.3875
1072 0X430 819.4000 864.4000
1073 0X431 819.4125 864.4125
1074 0X432 819.4250 864.4250

B-40

HARRIS PROPRIETARY /USC TITLE 18 WARNING: EXPORT-CONTROLLED DOCUMENT



RayFish Product Family Manual

Appendix B Frequency Tables
Table B-1. iDEN Frequency Table (Continued)
l\?:rrr:li;rr l\?:r::)fr Mobile Station Mobile Station
(Decimal) (Hex) Outbound Frequency (MHz) Inbound Frequency (MHz)
1075 0X433 819.4375 864.4375
1076 0X434 819.4500 864.4500
1077 0X435 819.4625 864.4625
1078 0X436 819.4750 864.4750
1079 0X437 819.4875 864.4875
1080 0X438 819.5000 864.5000
1081 0X439 819.5125 864.5125
1082 0X43A 819.5250 864.5250
1083 0X43B 819.5375 864.5375
1084 0X43C 819.5500 864.5500
1085 0X43D 819.5625 864.5625
1086 0X43E 819.5750 864.5750
1087 0X43F 819.5875 864.5875
1088 0X440 819.6000 864.6000
1089 0X441 819.6125 864.6125
1090 0X442 819.6250 864.6250
1091 0X443 819.6375 864.6375
1092 0X444 819.6500 864.6500
1093 0X445 819.6625 864.6625
1094 0X446 819.6750 864.6750
1095 0X447 819.6875 864.6875
1096 0X448 819.7000 864.7000
1097 0X449 819.7125 864.7125
1098 0X44A 819.7250 864.7250
1099 0X44B 819.7375 864.7375
1100 0X44C 819.7500 864.7500
1101 0X44D 819.7625 864.7625
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Table B-1. iDEN Frequency Table (Continued)
ﬁ:::;rr ﬁ:::gr Mobile Station Mobile Station
(Decimal) (Hex) Outbound Frequency (MHz) Inbound Frequency (MHz)
1102 0X44E 819.7750 864.7750
1103 0X44F 819.7875 864.7875
1104 0X450 819.8000 864.8000
1105 0X451 819.8125 864.8125
1106 0X452 819.8250 864.8250
1107 0X453 819.8375 864.8375
1108 0X454 819.8500 864.8500
1109 0X455 819.8625 864.8625
1110 0X456 819.8750 864.8750
1111 0X457 819.8875 864.8875
1112 0X458 819.9000 864.9000
1113 0X459 819.9125 864.9125
1114 0X45A 819.9250 864.9250
1115 0X45B 819.9375 864.9375
1116 0X45C 819.9500 864.9500
1117 0X45D 819.9625 864.9625
1118 0X45E 819.9750 864.9750
1119 0X45F 819.9875 864.9875
1120 0X460 820.0000 865.0000
1121 0X461 820.0125 865.0125
1122 0X462 820.0250 865.0250
1123 0X463 820.0375 865.0375
1124 0X464 820.0500 865.0500
1125 0X465 820.0625 865.0625
1126 0X466 820.0750 865.0750
1127 0X467 820.0875 865.0875
1128 0X468 820.1000 865.1000
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Table B-1. iDEN Frequency Table (Continued)
l\?:rrr:li;rr ﬁ:::gr Mobile Station Mobile Station
(Decimal) (Hex) Outbound Frequency (MHz) Inbound Frequency (MHz)
1129 0X469 820.1125 865.1125
1130 0X46A 820.1250 865.1250
1131 0X46B 820.1375 865.1375
1132 0X46C 820.1500 865.1500
1133 0X46D 820.1625 865.1625
1134 0X46E 820.1750 865.1750
1135 0X46F 820.1875 865.1875
1136 0X470 820.2000 865.2000
1137 0X471 820.2125 865.2125
1138 0X472 820.2250 865.2250
1139 0X473 820.2375 865.2375
1140 0X474 820.2500 865.2500
1141 0X475 820.2625 865.2625
1142 0X476 820.2750 865.2750
1143 0X477 820.2875 865.2875
1144 0X478 820.3000 865.3000
1145 0X479 820.3125 865.3125
1146 0X47A 820.3250 865.3250
1147 0X47B 820.3375 865.3375
1148 0X47C 820.3500 865.3500
1149 0X47D 820.3625 865.3625
1150 0X47E 820.3750 865.3750
1151 0X47F 820.3875 865.3875
1152 0X480 820.4000 865.4000
1153 0X481 820.4125 865.4125
1154 0X482 820.4250 865.4250
1155 0X483 820.4375 865.4375
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Table B-1. iDEN Frequency Table (Continued)
l\?:rrr:li;rr l\?:r::)fr Mobile Station Mobile Station
(Decimal) (Hex) Outbound Frequency (MHz) Inbound Frequency (MHz)
1156 0X484 820.4500 865.4500
1157 0X485 820.4625 865.4625
1158 0X486 820.4750 865.4750
1159 0X487 820.4875 865.4875
1160 0X488 820.5000 865.5000
1161 0X489 820.5125 865.5125
1162 0X48A 820.5250 865.5250
1163 0X48B 820.5375 865.5375
1164 0X48C 820.5500 865.5500
1165 0X48D 820.5625 865.5625
1166 0X48E 820.5750 865.5750
1167 0X48F 820.5875 865.5875
1168 0X490 820.6000 865.6000
1169 0X491 820.6125 865.6125
1170 0X492 820.6250 865.6250
1171 0X493 820.6375 865.6375
1172 0X494 820.6500 865.6500
1173 0X495 820.6625 865.6625
1174 0X496 820.6750 865.6750
1175 0X497 820.6875 865.6875
1176 0X498 820.7000 865.7000
1177 0X499 820.7125 865.7125
1178 0X49A 820.7250 865.7250
1179 0X49B 820.7375 865.7375
1180 0X49C 820.7500 865.7500
1181 0X49D 820.7625 865.7625
1182 0X49E 820.7750 865.7750
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Table B-1. iDEN Frequency Table (Continued)
l\?:rrr:li;rr ﬁ:::gr Mobile Station Mobile Station
(Decimal) (Hex) Outbound Frequency (MHz) Inbound Frequency (MHz)
1183 0X49F 820.7875 865.7875
1184 0X4A0 820.8000 865.8000
1185 0X4A1 820.8125 865.8125
1186 0X4A2 820.8250 865.8250
1187 0X4A3 820.8375 865.8375
1188 0X4A4 820.8500 865.8500
1189 0X4A5 820.8625 865.8625
1190 0X4A6 820.8750 865.8750
1191 0X4A7 820.8875 865.8875
1192 0X4A8 820.9000 865.9000
1193 0X4A9 820.9125 865.9125
1194 0X4AA 820.9250 865.9250
1195 0X4AB 820.9375 865.9375
1196 0X4AC 820.9500 865.9500
1197 0X4AD 820.9625 865.9625
1198 0X4AE 820.9750 865.9750
1199 OX4AF 820.9875 865.9875
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Appendix

C WARRANTY

C-1 WARRANTY TERMS

Harris Corporation - Wireless Products Group
Effective Date: February 15, 2011

This is a Maintenance Agreement between Harris Corporation, acting through is Government Communications

Systems Division, (“Harris”) and the Buyer or User of the Equipment (collectively, the “Buyer”). Harris and the
Buyer agree as follows:

1. Definitions. In addition to the terms defined in the Agreement, capitalized terms used herein have the fol-
lowing meanings:

a. “Agreement” means the instrument of contracting; such as a Purchase Order, or other such desig-

nation which these terms and conditions of sale for Wireless Equipment, Software and Services are
incorporated.

b. “Buyer” means the purchaser of the Equipment, Software, or Services from Harris.

c. “Date of Acceptance” means the date when the Customer receives an item of Equipment, Software
and/or Services unless Customer otherwise notifies Harris in writing that the Equipment, Software
and/or Services was delivered in a defective condition.

d. “Equipment” means any Harris Wireless Products Group hardware and accessories, including com-
ponents, but excluding any Software or Services.

e. “Harris” means Harris Corporation, acting through its Government Communications Systems Divi-
sion, Wireless Products Group.

f. “Purchase Order” means the Customer’s purchase order as acknowledged by Harris on its standard
acknowledgement form.

g. “Purchase Price” means the purchase price as identified in the Purchase Order.

h. “Quote” means the price quotation of Harris itemizing the purchase price and includes all exhibits
referred to within such Quote, including but not limited to the technical proposal, technical specifica-
tions, scope of work, schedule, the Agreement and any maintenance agreement specifically
included in the purchase price.

i. “Services” means training, maintenance support, or other services to be provided to Customer as
part of the Agreement.

j. “Software” means software and firmware, including all copies provided to Customer.

k. “User” means the actual end-user of the Equipment if such person or entity is not the same as the
Buyer.

2. Standard Limited 12-Month Maintenance Agreement.

a. Scope. This Maintenance Agreement applies to all Harris Equipment purchased under the Agree-
ment and used for the purposes normally intended, except for Equipment specifically excluded.
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NOTE

This Maintenance Agreements also includes:
*  Customer Telephone Support (8 am — 6 pm ET)
*  Warranty on hardware

* Notification of and free access to software upgrades as
released

b. Term. This Maintenance Agreement is valid for one (1) year from the date of Equipment purchase.

c. Repair or Replacement. Harris will, at its option, repair or replace the defective Equipment or defec-
tive part of the Equipment without charge to the Buyer. Buyer must notify Harris in writing of any
defect within ten (10) days from the date of Buyer’s discovery of the defect. If Harris confirms that a
defect exists and Harris is unable to resolve the problem without having the Equipment shipped to
Harris, then Harris will, at its option and its cost, repair or replace the defective Equipment or defec-
tive part and return the Equipment to the Buyer, provided however, that the repair or replacement is
due to a cause covered under this Maintenance Agreement. The foregoing is the sole and exclu-
sive remedy under this Maintenance Agreement.

3. ltems Excluded from this Maintenance Agreement. The following are not covered under this Mainte-
nance Agreement:

a. Defects or failures caused by Buyer or User abuse or misuse of the Equipment.
b. Defects or failures caused by unauthorized attempts to repair or alter the Equipment in any way.

c. ltems of temporary and/or inherently indeterminate life, such as bulbs, fuses, batteries, etc.

4. Maintenance Agreement Service Warranty.

a. Any repair service performed by Harris under this Agreement is warranted to be free from defects in
material or workmanship for sixty (60) days from the date of repair or the remaining term of this
Agreement, whichever is longer. All terms and exclusions of this Maintenance Agreement apply to
such warranty.

b. HARRIS MAKES NO OTHER AGREEMENTS BEYOND THE EXPRESS MAINTENANCE AGREE-
MENT AS CONTAINED HEREIN. ALL EXPRESS OR IMPLIED WARRANTIES OF FITNESS FOR
A PARTICULAR PURPOSE OR MERCHANTABILITY ARE EXCLUDED. IN NO EVENT SHALL
HARRIS BE LIABLE FOR ANY INDIRECT, SPECIAL, INCIDENTAL, PUNITIVE, EXEMPLARY OR
CONSEQUENTIAL DAMAGES, ARISING FROM OR RELATING TO THE PERFORMANCE OR
NONPERFORMANCE OF THIS MAINTENANCE AGREEMENT OR ANY ACTS OR OMISSIONS
RELATED TO THE USE OF ANY EQUIPMENT DELIVERED OR SERVICES FURNISHED HERE-
UNDER, INCLUDING, BUT NOT LIMITED TO, LOSS OF REVENUE, LOSS OF PROFITS, OR
LOSS OF BENEFICIAL USE, EVEN IF HARRIS HAS BEEN ADVISED OF THE POSSIBILITY OF
SUCH DAMAGES. THIS LIMITATION SHALL APPLY TO ANY CLAIM OR CAUSE OF ACTION
WHETHER IN CONTRACT OR TORT (INCLUDING NEGLIGENCE, STRICT LIABILITY OR
BREACH OF WARRANTY).

5. Extended Annual Maintenance Agreement. Upon expiration of the Standard Limited 12-Month Mainte-
nance Agreement as described in Paragraph 2, an Extended Annual Maintenance Agreement may be pur-
chased for the Equipment. Pricing for annual maintenance is available by quote upon written request.
Extended Annual Maintenance Agreements will be referenced to the top level serial number of the Equip-
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ment for which the original Maintenance Agreement was purchased. Software protocols and peripheral
controllers also will be covered under the Extended Annual Maintenance Agreement. However, if an addi-
tional software protocol is purchased after the initial purchase of Equipment, the Maintenance Agreement
will be extended for one (1) year at no additional cost to the Buyer from the purchase date of the additional
protocol.

6. Payment Terms. Domestic Purchase Orders for Maintenance Agreements require full payment of the Pur-
chase Price prior to the start of the term of the Maintenance Agreement and of Harris’ obligation to perform.

7. Restricted Use. The Equipment covered under this Maintenance Agreement is a restricted use item and
can only be sold to authorized U.S. government agencies, or other authorized users, pursuant to 18 U.S.C.
§ 2510 et seq. Use of Equipment is strictly governed by applicable federal, state and local law associated
with the intercept and monitoring of oral communications. Harris assumes no liability for any use, misuse or
improper use of the Equipment and makes no representations as to Equipment suitability for any specific
application. Buyer’s right to transfer, sell or assign the Equipment shall be limited to authorized law enforce-
ment and government agencies with the prior written consent of Harris.

8. Compliance with Laws. Buyer shall comply with all applicable federal, state and local laws, regulations,
rules and orders related to the use of the Equipment.

9. U.S. export License and Transfer Approvals. Buyer represents and warrants that no technical data fur-
nished related to the Equipment shall be disclosed to any foreign nation, person, firm, or country, nor shall
any technical data be exported from the United States without first complying with all requirements of the
International Traffic in Arms Regulations (ITAR) or the Export Administration Regulations (EAR), including
the requirement for obtaining any export license if applicable. Buyer shall first obtain the written consent of
Harris prior to submitting any request for authority to export any such technical data. If Buyer receives
export controlled information and improperly discloses such information provided Harris properly identified
the information as export controlled at the time of Buyer’s receipt, Buyer shall to the fullest extent permitted
by law indemnify and hold Harris harmless from all claims, demands, damages, costs, fines, penalties,
attorney’s fees, and all other expenses arising from failure of the Buyer to comply with this clause or with
the ITAR or EAR, and from any third party claims or noncompliance by Buyer, its agents or employees.

10. Pricing. The Equipment is being sold in accordance with the current price list published by Harris. Prices
and the terms and conditions of sale are subject to change without notice.

11. License. By acceptance of delivery and/or use of the Equipment, the Buyer grants Harris a nonexclusive,
nontransferable, worldwide, paid-up license to use the Software and documentation only on the designated
Equipment and in conjunction with the Agreement and with Harris’ customary business operations. Buyer
shall not copy the Software and all Software, manuals and associated documentation remain the property
of the Harris or of the Software developer or licensor. No transfer of ownership or rights in technical data,
patents, copyrights or trade secrets are expressed or implied.

12. Rights to Inventions. All Inventions are and shall at all times remain Harris’ Confidential Information. All
rights, title and interest in and to the Inventions, including all intellectual property rights, remain vested in
Harris, its suppliers or licensors, subject only to the license grant below. For purposes hereof, “Inventions”
shall mean and include all ideas, concepts, know-how, techniques, inventions, discoveries, improvements,
specifications, designs, methods, devices, systems, reports, studies, computer software (in object or source
code), programming and other documentation, flow charts, diagrams and all other information or tangible
material of any nature whatsoever (in any medium and in any stage of development or completion) included
in or resulting from the Equipment, that are conceived, designed, practiced, prepared, produced or devel-
oped by Harris or any of its personnel during the course of Buyer’s use of the Equipment.
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