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Product Registration Information:

The serial number may be found on the label on the bottom panel near the power
connectors. Note this number below. Retain this manual, along with proof of
purchase, to serve as a permanent record of your purchase.

MODEL NUMBER SERIAL NUMBER DATE OF PURCHASE

POINT OF SALE COMPANY

DISCLAIMER: All information and statements contained herein are accurate to the best of the knowledge of Cellular Specialties, Inc.
(CSlI), but Cellular Specialties makes no warranty with respect thereto, including without limitation any results that may be obtained from
the products described herein or the infringement by such products of any proprietary rights of any persons. Use or application of such
information or statements is at the users sole risk, without any liability on the part of Cellular Specialties, Inc. Nothing herein shall be
construed as licence or recommendation for use, which infringes upon any proprietary rights of any person. Product material and
specifications are subject to change without notice. Cellular Specialties’ standard terms of sale and the specific terms of any particular
sale apply.

Document Purpose / Intended Users:

The purpose of this document is to provide a step-by-step procedure to help the experienced technician/
engineer install and commission an in-building wireless enhancement pilot beacon system. Following the
procedures outlined will minimize risks associated with modifying a live system and prevent service interrup-
tions. This document assumes the technician/engineer understands the basic principles and functionality
involved with the system. It is geared to the practical concerns of the installer.

Radio and Television Interference

NOTE: This equipment has been tested and found to comply with the limits for a Class A digital device,
pursuant to Part 15 of the FCC rules. These limits are designed to provide reasonable protection against
harmful interference when the equipment is operated in a commercial environment. This equipment generates,
uses and can radiate radio frequency energy and, if not installed and used in accordance with the instruction
manual, may cause harmful interference to radio communications. Operation of this equipment in a residential
area is likely to cause harmful interference in which case the user will be required to correct the interference

at his own expense.

Application:

This guide should be applied whenever a need exists to add pilot beacon capability to an existing system or
when this capability is being included with a new installation.

Safety Guidelines:

The general safety information in this guideline applies to both operating and service personnel. Specific
warnings and cautions will be found in other parts of this manual where they apply, but may not appear in this
summary. Failure to comply with these precautions or specific warnings elsewhere in the manual violates
safety standards of design, manufacture, and intended use of equipment. Cellular Specialties, Inc. assumes no
liability for the customer’s failure to comply with these requirements:

Grounding
This pilot beacon system is designed to operate from 100-240 VAC and should always
be operated with the ground wire properly connected. Do not remove or otherwise alter the
grounding lug on the power cord.
Explosive Atmospheres
To avoid explosion or fire, do not operate this product in the presence of flammable
gases or fumes.
Lightning Danger
Do not install or make adjustments to this unit during an electrical storm. Use of a suitable lightning
arrester, such as CSI's model number CSI-CAP, is very strongly recommended.

No User Serviceable Parts Inside

HAZARDOUS VOLTAGES ARE PRESENT WHEN THE COVER IS REMOVED. Opening the chassis will void
your warranty. If you suspect a malfunction with this product, call your dealer or the Cellular Specialties
Support Line at: (603) 626-6677, Toll Free (USA) 1-877-844-4274.

Important Safety Information:

Antennas used for the purpose of radiating signals indoors are limited to a maximum gain of 3 dBi. Each antenna must be
positioned to observe minimum separation requirements from all users and bystanders. The following guidelines should be
used when considering separation distances.

INDOOR antennas must be placed such that, under normal conditions, personnel cannot come within 20 cm (~8.0 in.) from
any inside antenna. Adhering to this minimum separation will ensure that the employee or bystander cannot exceed RF
exposures beyond the maximum permissible limit as defined by section 1.1310 i.e. limits for General Population/Uncontrolled
Exposure.
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Acronyms and Definitions:

The standards body comprised of representatives of interested companies that is responsible for the
development and maintenance of the operational standards for the CDMA2000 system. Http://
www.3gpp2.org

Automatic Gain Control

Code Division (or, Domain) Multiple Access: The general term for the technology used in the CDMA2000
system as well as others. Also a shorthand reference to the CDMA2000 system and its derivatives
such as 1xEV-DO

A single element, a ‘1’ or a ‘0’, of the PN Sequence in a CDMA system. The chip rate for the CDMA2000
system is 1.2288 Mchips/second.

Cellular Specialties Incorporated
Distributed Antenna System
Effective Radiated Power

Even Second Tick: In the CDMA2000 cellular system all time values are referenced to the start of the
even seconds of time as indicated by GPS.

Federal Communications Commission

Field Programmable Gate Array

Global Positioning System

Intermediate Frequency

Light Emitting Diode

National Electrical Manufacturers Association
Power Amplifier

Pseudo random Number: A number chosen by some algorithm that approximates a random process.
Can be short for “PN Sequence”, “PN Number”, or “PN Offset” when discussing the CDMA2000
system.

In the CDMA2000 system only a subset of the possible PN Offsets are used for base station
identification. Each of these allowed offsets is given a unique number from O to 511.

In the CDMA2000 System each base station is identified by the offset in time from the EST at which the
start of the Pilot PN Sequence occurs. The offset is specified in terms of number of chips.

A sequence of pseudo random numbers. In the CDMA2000 system several such sequences are used.
The one relevant to ICEBreaker is the Pilot, or Short, sequence which is a 25 element long sequence of
ones and zeros.

Pulse per Second: Refers the pulse repetition rate of the timing signal used as a time reference.
Radio Frequency
Single Board Computer

Timing Offset or Delay Adjustment: In the CDMA2000 system the timing of the downlink signal is
required to be aligned with the EST as it is transmitted from the antenna. Tau allows the timing of the
internal PN Sequence to be adjusted to compensate for the delays of the base station hardware such
that the timing will be correct at the antenna

Universal Serial Bus

Product Introduction:

The pilot beacon generator facilitates E911 and other location based services (LBS) for in building and/or DAS based installations of
CDMA2000/1XEV-DO cellular networks. In these situations the normal methods based for location determination, direct reception of GPS
by the mobile station or triangulation using the signals from multiple base stations, do not work. Signals from the GPS system are
sufficiently weak that even if the mobile station’s GPS receiver might ultimately be able to lock on to the satellites, the acquisition time will be
too long. And since indoor service is typically provided either by a single strong local cell or by using a repeater, there aren’t multiple
signals on which to triangulate while DAS based deployments result in too many signals with indeterminate timing. By placing a pilot signal
at a known PN offset the LBS algorithm can quickly and reliably be made aware that it is within a specific building or other location where
normal location determining solutions are ineffective. This information can be used to aid the GPS receiver in acquiring signals if they are
present or be used as a position report directly until more accurate information becomes available.
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Functional Overview:

CHARACTERISTIC

Number of Bands per Beacon
CDMA Band Class

Max # Simultaneous Channels/Beacon:
Number of Unique PN Offsets/Beacon:

Composite TX Power:
Spurious Emissions Limits:

Carrier Frequency Accuracy:
Pilot Timing Jitter

Rho:

Tau Adjustment Range

Tau Adjustment Resolution

Powering Up the Unit:

PERFORMANCE LIMIT

1
0 (800 MHz Band)
8
1
+19 dBm
<-45 dBc Af.75t0 1.98 MHz
<-60 dBc Af1.98t0 4.0 MHz
<-65dBc Af4.0to 16 MHz
<-75dBc Af>16 MHz
20 Hz (.2 ppm) When locked to GPS
<10 nsec rms, <50 nsec peak
>0.98
0to 3.25 usec (0to 4 CDMA chips)
12.8 nsec (one 64t of a CDMA chip)

During Power up, the pilot beacon will require approximately three minutes for the internal computer to boot up.
During this time the LEDs on the front panel may light and go out several times. When boot is complete and no alarm
conditions exist, none of the LED indicators will be illuminated. The CSI logo is illuminated when ever the pilot is powered.

Do not unplug the unit while it is in the boot up process!

Local Communication Interface Ports:

To allow monitoring and control, the pilot beacon is equipped with four ports that provide external communication
access (1 Ethernet CAT-5, 2 DB-9 serial, and 1 USB). The Ethernet, CAT-5 port is provided as a primary communica-
tions port to the PC. One serial interface, COM 1, provides communications to local PC. The USB interface provides a
means to download files from a memory device. The DB-9 pin assignments of COM 1 conform to the standard
Electronic Industries Association (EIA232) specification. A diagram of the pin descriptions is provided on this page for

reference.

Connecting a null modem cable to the COM 1 port and using a terminal emulation program with a PC will allow
communication to the control processor’s Text Menu Interface (TMI). See command line interface section for further

detail.

The proprietary external GPS receiver connection is made at the port labeled “GPS Receiver”. Do not connect other
devices or non-straight-through serial extension cables to this port. Place the GPS receiver in a location with

the best view of the unobstructed sky that is possible, although a 100% open view of the sky is not necessary to

achieve a stable time lock.



EIA232 Pin Specifications:

DB9 FEMALE PINOUT REFERENCE

RECEIVED LINE
SIGNAL DETECT
DCE READY
o
1
TRANSMITTED DATA ‘—\ ? CLEAR

O

J_/TO SEND

‘\_> REQUEST

~0O

RECEIVED DATA o

/_)

« O
O

TO SEND

\—)» RING INDICATOR

=0

DTE READY

o Q
© O

SIGNAL GROUND

(")=f———— RECENED BY DEVICE

()T TRANSMITTED BY DEVICE SHIELD

The diagram above is for reference only, it's intended to provide a quick source for pinout information in the event it should
be necessary to adapt your serial cable because of an unusual connector configuration. In the vast majority of cases this
information will not be needed.

USB Interface:

The Universal Serial Bus (USB) interface conforms to Intel’s Universal Host Controller Interface (UHCI) version
1.1 dated March 21, 1996. This interface will support data transfer rates up to 12 Mbps and can be used for
software updates.

Ethernet:

The Ethernet AUl conforms to IEEE 802.3 and is capable of supporting 10/100 Mbps communications speeds.
This port is used to provide access to the Ul.

Monitoring & Alarms:

There are no physical connections provided to specifically communicate system or alarm status. This informa-
tion is embedded in the information accessible via the communication ports described earlier.



System Set-Up Considerations:

All cables should be checked for shorts and opens. Also verify that there are no cables with loose or poor
connections. It is critical that the installer contact the service provider before the system is turned on.

Wall Mounting the Pilot Beacon:

The following diagram illustrates the best method for mounting the pilot beacon to a wall in an typical
installation.

RACK MOUNTING




Warning: Power supply cable connector is keyed for proper orientation
and is designed to lock into place.

Keyed for proper
alignment, do not
force connector
into place.

Optional Accessories:

A complete line of accessories is available from Cellular Specialties, Inc. Check with your CSI distributor for any additional items
needed. Below are just a few examples suitable for most in-building needs.

elnside Omnidirectional Antenna Battery backup, 4 hr Single band

Quad-band - model number: CSI-AO/700/2.5K/3 2 hour dual band - model number: CS48-985-601
eDirectional Couplers ePower Dividers

6dB - model number: CSI-DC6/700-2K/N 2:1 - model number: CSI-SPD2/700-2.5K/N

10dB - model number: CSI-DC10/700-2K/N 3:1 - model number: CSI-SPD3/700-2.5K/N

15dB - model number: CSI-DC15/700-2K/N 4:1 - model number: CSI-SPD4/700-2.5K/N

20dB - model number: CSI-DC20/700-2K/N eGrounding Kit - model number: CSI-GKIT

30dB - model number: CSI-DC30/700-2K/N eLightning Arrestor - model number: CSI-CAP

Important Installation Notes:

e  The installer should refer to the Safety Guidelines section and the Important Safety Information section for proper
antenna selection and installation. To avoid serious injury or death and damage to the pilot beacon, do not install server
antennas near overhead power lines or high power components. Allow enough distance so that if antennas should
fall they will not come in contact with those components.

° Close proximity to the server antennas with the pilot beacon in operation may expose the user or installer to RF
fields that exceed FCC limits for human exposure.

WARNING! AMPLIFIER OR HANDSET DAMAGE MAY OCCUR IFAHANDSET IS CONNECTED DIRECTLY TO THE PILOT
BEACON OR THE COAX THAT LEADS TO THE PILOT BEACON.



Mechanical Specifications:

Parameter Specification Notes
Pilot Beacon Size
Height 1.73in.
Width 19.00 in.
Depth
Box Weight 10.1/ 4.6 Ibs/kg
Box Thermal Management Fan Cooled
Surface Coating Powder Coat
Color Satin Black

AC Power Specifications:

Parameter Specification Notes
AC Voltage 100 - 240 VAC External Power Supply
AC Current 1.7 Amps @ 120 VAC

0.9 Amps @ 230 VAC

AC Power Frequency 47 - 63 Hz
Heat Output 500 BTU/Hr

Environmental Requirements:

Parameter

Specification

Notes

Temperature Range

-30" to +48° C
(-22° to +118° F)

Relative Humidity

5% to 95%

Non-condensing

Industrial Dust

<15mg/m3

Telcordia GR-63-CORE
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Mechanical Drawing:
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Web based GUI Session:

Primary access to the unit is gained using a LAN connection and a web browser program such as Firefox by Mozilla, or Internet
Explorer from Microsoft. The beacon ships with the default IP address of 192.168.1.100, but it can be changed later if required.

If connecting directly to the unit from a laptop or PC with a crossover CAT-5E cable or over a LAN the user types the IP
address of the unit into the browser address line to connect. (Note: Most users will need to update the TCP/IP settings on their
computer to enable connection to a host that has a static IP. Select “Use the following IP Address” and enter the IP Address as
follows: 192.168.1.x, where “x” = any number from 2 to 254 inclusive other than 100. The subnet mask is 255.255.255.0.
Questions pertaining to these settings should be referred to the user’s IT department or you may refer to the Additional Tips
section at the end of this manual.) When connection is made the user will be prompted for a user name and password. For the
purpose of the GUI session, the default user name is webuser and the password is ¢si1l234. This can also be changed as
required. Internet access is not required to use the GUI. (Note: If you are connecting using a laptop, verify that your Ethernet port
is powered. Some laptops will not allow Ethernet connection when on battery power. If this is the case with the laptop you are
using you will need to plug it in or update the power settings.)

.com - Welcome to AOL - Mozilla Firefox

File Edt ¥ew History Bookmarks Tools  Help B'

Most Wisited ’ Getting Started 5| Latest Headlines |j Cuskomize Links |j ‘Windows Marketplace
w SignupShield ﬂ Fill-in B Save Form ﬂ 1-Click Sigr-in

Authentication Required

9 & username and password are being requested by http:/192.168.1.100.The site says: "Enter
Password"

User Name: | webuser ‘

Password: | | ‘

‘Waiting for 192.168.1,100

System Status:

When login is complete the user is brought to the system status page. The links shown in the
navagation box on the left are activated by clicking on them.
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Ei Edit  Wiew History Bookmarks Tools  pelp G -

& -c v () [ memuggioz. 16, 1. 1m0/index.co el =k »
(&1 Most visited 4P Getting Started (5] Latest Headlines | ] Customize Links | ] Windows Marketplace

& sianupshicld o Fil-in 5 save Form o 1-click Sign-in

'stem Status

Timestamp 2010-02-23 - 15:26:40
System Uptimae 11 days 20 hours 46 minutes
Software Version 25 0 Internal
Serial Number unknown
MModel Number DSP35-C
Ttem Number CS510-380-400
% Transmitter Location
Street Address 1 670 1 Commercial Street
Street fiddress 2 Jefferson Millyard building
City  hfanchester
State, Zip Code  MH 03101
Lattude 42 9972915649
Longitude -71.4881015015

Pilot Beacon Transmitter  [SEUN
Pilot Beacon Settings
PN Offset 0
Tan 51 psec
Band Type CELL
Composite TX Power 5.3 dBm
Per Channel TX Power 0.5 dBm

Channel Number CDMA Channel  Status
Channel-1
Channel-2
Channel-3
Channsl-4
Channel-5
Channel-&
Channel-7
Channel-&

Pilot Beacon Alarms
Time Sync
GPE Recetver

System Alarms
Hardware
Power Supplies
Temperature
Software

Done

Local Network:

If the user selects Local Network from the System Status page, the following screen is displayed
and from here network configuration can be modified as required. The default is set to Static. Check
with your IT department for explanation and approval of the DHCP and DHCP Server options you
plan to use before you select them.

efox
Ele Edit Yew History EBookmarks Tools Help IGF -
@ = O ‘ar | | http:ii92.168.1, 100/netcont i - F
IEI Most Yisited ’ Getting Starked |2a | Latest Headlines \_11 Zuskomize Links \;] ‘Windows Marketplace
& sionupstield s Filkin B Save Form b 1-Click Sign-in
-~
TLocal Network
@ Static
Boot Mode: O DHCP
ODHCP Server
Hostnarne: | CPrwe-C
[F Address:  |[192.1658.1.100
Default Gateway: |EQE_S_11
Metwork Mask:  |255.265.0.0
Broadcast Address: |192 168.1.255
Change Settings
-
Done

-13-



B eaC 0 n CO n t r 0 | ¥ Beacon Control - Mozilla Firefox [E0[=]

Eile Edit Miew History Bookmarks Tools Help G -
é - tar ([ |neep:if192.168.1. 100 foeaconcontral.ea v - | [[Gl- 5

(8] Most visited I Getting Started (5] Latest Headlines | ] Customize Links | ] Windows Marketplace
& signupshield o Filkin 5 Save Form o 1-Click Sign-in

Beacon Control

Pilot Configuration
Poons i SO
O oFF
FM Offset: [0
Tau Delay Cosrection: 51 psec
Fer Channel T Power Cell:* |05 ABm
Composite TX PowerCell 5.3 abm
Carrier Number CELL BAND CDMA Channel  Enahle
1 [384
3 [az5
3 [a88
4 [s07 O
5 [548 O
6 [588 O
7 [0 O
g 1 O
©® oPs1PPS
Time Synch Source: © GPE Even Second
© Extesnal Even Second

Change Seftings

Composite T Fover must be between 0.0 and 19.0 dBm.

Dane

The Pilot Beacon can transmit up to eight simultaneous CDMA2000 signals for a Cell band unit and eleven for a PCS band unit. The
carrier frequency for each signal is set by entering the desired CDMA channel number for that signal.

Thus, there are eight or eleven Channel Number fields, one for each of the possible signals.

The CDMA channel number is a unitless integer value with a split range of 1 to 799 and then 991 to 1023 for cell band and 1 to 1199
for PCS band. Duplicate channel numbers are not allowed.

The default values for the Cell Band are: The default values for the PCS Band are:
Signal 1: CDMA Channel 384 Signal 1: CDMA Channel 1
Signal 2: CDMA Channel 425 Signal 2: CDMA Channel 2
Signal 3: CDMA Channel 466 Signal 3: CDMA Channel 3
Signal 4: CDMA Channel 507 Signal 4: CDMA Channel 4
Signal 5: CDMA Channel 548 Signal 5: CDMA Channel 5
Signal 6: CDMA Channel 589 Signal 6: CDMA Channel 6
Signal 7: CDMA Channel 770 Signal 7: CDMA Channel 7
Signal 8: CDMA Channel 1 Signal 8: CDMA Channel 8

Signal 9: CDMA Channel 9
Signal 10: CDMA Channel 10

Signal Transmit Enables: Signal 11: CDMA Channel 11
Each of the eight or eleven signals can be individually turned on or off. There is one transmit enable field for each signal.
PN Offset:

The PN Offset is a unitless integer value with a range of 0 to 511. The default value is zero.

Tau (Delay Correction):

Tau is a real value in units of microseconds with a range of 0 to 5.2 usec and two decimal places of precision. Internally the value
will be rounded to the nearest 1/40™ of a CDMA chip. The test equipment reads “Tau” as follows: Positive tau means the signal is
llate. Negative is opposite. The tau “setting” on the unit works as follows: Positive tau is “back to the future” which means it Creates
the RF signal at a sooner time than zero tau. Negative tau is opposite. When one sees a positive tau on the test equipment, and
wishes to “zero” it, the value of tau in the Ul must be reduced to “zero it”".

Pilot Beacon Per Channel Transmit Power:

This setting controls the CDMA Channel Power output by the Pilot Beacon for each carrier. All enabled carriers are transmitted at
the same power level. The total transmit power will be the sum of the power of all enable carriers. The user must set this power
level such that the total transmit power does not exceed the specified maximum transmit power for the Pilot Beacon.

The Output Power is specified in dBm with a range of 0.5 to 19.0 and a resolution of 0.5.

Composite Transmit Power:

Composite output power is a display only field. The value is calculated from the Per Channel Tx Power and the number of channels
that are enabled.

Timing Reference Selection:

There are three alternatives for the timing reference source.

GPS 1 Pulse Per second (default)
GPS Even Second Sync*
External Even Second Sync
-14-



Location Information:

%2 LLocation Information - Mozilla Firefox

File Edit View History Bookmarks Tools  Help G -

@ = S far | L | hepef192.168,1.100 flocationconf.cai vy - | |Gl F
(5] Most visited # Getting Started 51 Latest Headlines | '] Customize Links | | windows Marketplace
& sigrupshisld & Filkin 5 save Form gl 1-Click Sign-in

éj’y Do you want Firefox to remember this password? [ Remember ] [Ngvar For This Site ] [ Ot MNow ] a8

Location Information

@

Street Line 1: 70 N Commercial Strae
Street Line 2: Jefferson killyard buildi

i
el
Latitude: 425974861145
Leongitude -71.4879870605
Change Settings

Done

This page will allow the user to enter address information for the beacon and will display GPS coordinates.
Remote Network:

emote Network - Mozilla Firefox

File Edit View History Bookmarks Tools  Help @'

@ = O " I:_ll] hittp:/{192.168.1. 100jremotensteanf.col 17 - -_- aile 2

|-£| Mosk Wisited ’ Getting Started . Latest Headlines |:1 Customize Links |:] windomas Marketplace
E SignupShield § Fill-in E Save Form ﬁ 1-Click Sign-in

Remote Network

FPPO Address 00.00
FPFP1 Address 0000
Modem Status  None Connected

O Disabled
@) Enabled

Catriet: E._.Llnknown \TJ
i ;

: i sl
I cloziocn] SLAT
|
Alarm on Chotge gt Sprint

Telcel

Email on Telefonica
U5 Cellular
Werzon
EvdoYerizon

Status:

Done

If the beacon includes a modem Kkit, click on Remote Network in the navigation box and the screen above is displayed.

Highlight the carrier on whose network the repeater and modem will be configured and click the Change Settings button. Refer to the
documentation included with the modem kit for addtional information on configuring the modem.
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SNMP Configuration:

) SNMP Configuration - Mozilla Firefox g@]g‘
File Edit ‘iew Hstory  Bookmarks  Tools  Help ﬁ v
@ 5 O ) [: K ttp:f{192.168.1,100 jshmpconf cgi 7" vl F
|_£| Muosk Visited ,' Gaething Starked 2 Latest Headlines |_"| Custarize Links |:] Windows Marketplace
ﬁ Signupshield § Fill-in E Save Form ﬂ 1-Click. Sign-in
A
1 J | I3 i ]
SNMP Configuration
Control
. ENME Status: D Enabled O Disabled
Location Infarmation
Traps:  (O0On ®of
Remote MNetwork Heatheat: ()0 Giog
SKWP Corfiguration Heartheat Period: | |sec
T Health et
ad Management
= Stations:
Fehoot
(Provide [P
Alarm Configuration addresses,
otie pet line,
Email Configuration forup to 16
: ] NIz
Log Configuration
Change Settings :
Done .

To change SNMP settings click SNMP Configuration in the navigation box, the screen above will be displayed. If the user is not well
versed in Simple Network Management Protocol he or she should check with their IT professional for proper setting requirements.
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System Health:

By clicking System Health the current state of the repeater can be reviewed.

) System Health - Mozilla Firefox

File Edit ‘Wiew History Bookmarks  Tools  Help w -
@ - C (a] ': U B9z, 1661100 fstatus 77| |G- J o
@ Miosk Wisited , 3eftting Starked 5 | Latest Headlines |j Customize Links EE
la Sigriupshield § Fill-in E Save Farm ﬂ 1-Click Sign-in
A
em Status ~
System Health
on Control Band Type rILOT
Temperature
1on Information (Celsius) 532
Femote Network .
Cwirent {Armps) 1.0
MP Configuration
Power Amphfier
am Health Status On
Current {Amps) 0.8
Alarms
Alarm Configuration FLL Lock -
reca [
Email Configuration
og Configuration Event Log
[ Clear Log ” Trigger Test Alarm
W
Done

***The user may clear LED indicators, alarms and the Event Log by clicking the Clear Log button.

**+x |f required, the user may visit the “System Health” screen and click on “Trigger Test Alarm” and wait for confirmation that the
Service Provider representative that is responsible for monitoring the unit has been notified of the alarm. Be sure to “Clear All Logs”

prior to logging out of the Web Interface.
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Install & Upload:

) Install & Upload, - Mozilla Firefox
File Edit ‘Miew History Bookmarks Tools  Help ﬁ -

@ 7 [ L | hetpigrisz. 1681, 100 finstall cqi v7 | |G| Gooal P
|_£.| Most visited , Getting Started 2 | Latest Headlines |j Customize Links |:] Windows Marketplace
'a SignupShield _& Fill-ine B Save Form ﬂ 1-Click Sign-in

Install & Upload

Upload Files

Chooze an update file, then click Upload. Files larger than 10 megabytes will be
rejected (the connection will be reset). Duplicate files will be overwritten. Some
updates are split into multiple files; all must be uploaded before installation can begin

| " Browse.. ] B

Upload

Incomplete Updates

Upload the migsing portions of these updates to enable installation. They may also be deleted.

(Mo incomplete updates present; see below for complete updates.)

Delete

Updates Ready for Installation

From the izt of previously uploaded updates, choose one to install or delete:

(Mo packages available; upload one, then it will be available for installation)

Install Delete
Install Via USB

Before clicking "Install", nzert a USE device containing
software mstall files. Installation sometimes causes a system restart.

Are you sure you want to install from USB?Y @ Mo
O ves

Install

Done

Should a software install or upgrade be needed it can be done from the Install & Upload screen shown above. As with the other
screens it can be reached by clicking the words in the navigation box. Contact CSI for updates and instructions.
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Reboot: Alarm Configuration:

If a reboot of the repeater becomes necessary click on the The Alarm Configuration page allows the user to specify what
Reboot option in the navigation box and the Reboot page is events will trigger an alarm.
displayed. *NOTE: Letters, numbers & hyphens are the only

acceptable nomenclature for the Location field and hyphens
may not be used as the first or last character.

®) Alarm Configuration - Mozilla Firefox

'-Q Reboot - Mozilla Firefox

File Edit Miew History Bookmarks Tools  Help H ™

@ - far [ [ hepinisz.tee.tiogjrebootea 7v - ([Gl- J
@ Most Wisited , Getting Started 5| Latest Headlines \J Customize Links |_1] windows Marketplace

lﬁ SignupShield § Fill-in E Save Form ﬂ 1-Click Sign-in

Fle Edt Vew Hstory Bockmarks Toos Hep @ -

@ - [ httpigr192.188, 1,100 alarmeanf. cq 77 - |[Cl ¥
(] Most visited 4 Getting Started 51| Latest Headines | | Customizs Links | ] Windows Marketplacs
9 signupstield o Filin [ save Form . 1-Clck sign-in

Alarm Configuration

Below s the present eonfigusation for each alerm and their associated events

Uncheck s event to prevent it from tiggering ts assacisted alam,
Rel)ﬂﬂt This operation could take several minutes to complete
Pilot Beacon Alarms
Time Sync Time Sync
Areyou sure? @ Ng P8 aPS
O ¥Yes Syskm Alirns
Software Abort

Software Software Error
Froperty Failure
Phase Lack Brrar
Hasthware FPGA Programuming Faize
Hardware Control Ezror

Reboot

Restart reguires confirmation.

_ Appl Setings |

Alarm Origin Tag Settings

[ Location | Unknown

Save

Done Do

User Maskable Alarms:
Time Synch Alarm

The Time Synch Alarm is issued when the specified timing synchronization signal is lost. The alarm is disabled during the power up
sequence of the pilot beacon, which includes a wait time for the signal to become available, to prevent extraneous alarms.

GPS Alarm

The GPS Alarm is issued when the Pilot Beacon is not receiving the expected GPS NMEA sentences. This alarm is automatically
disabled when the selected Time Synch Source is any choice other than “GPS 1PPS”.

Software Abort Alarm

The Software Abort is generated when there is a error with the software resources like the shared memory, message queues,
semaphores, file mounting and un-mounting, menu interface configuration.

Software Error Alarm

The Software Error is generated when there is an error in getting or setting parameters like getting PA status, temperature or
setting filters.

Property Failure Alarm

The Property Failure Alarm is generated when there is an error in checking the file properties or opening a file.

Phase Lock Alarm
The Phase Lock Alarm is generated whenever any of the phase locked loops that generate the local oscillator for the upconverter,
the clocks for the DACs, or the FPGA clock are unable to lock.

FPGA Programming Alarm

The FPGA Programming Error is issued when the software is unable to correctly program the FPGA that performs the real time
signal processing. This error could result from either a hardware fault or a corrupted programming file.

Hardware Control Alarm

The Hardware Control Error is issued whenever the software is unable to set the hardware to the correct configuration.
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Email Configuration:

Alarm Configuration - Mo:

File Edit Yiew History Bookmarks Tools Help @ -
@ - c {2t ( ﬂ http:ff192,165, 1,100 jernailconf.cg 7T ' /
@ Most Visited , Getting Started 5u | Latest Headlines |j Customize Links |j Windows Marketplace
W Signupshield _& Fill-in E Save Form & 1-Click. Sign-in

Email Configuration

Please consult your IT department hefore changing any values if you are not sure you understand how this data will
affect emails. Note: Emails will not he sent if vou do not have a valid Intexrnet connection.

The current email configuration is shown below when this page is initially displayed. To change the configuration, enter
the new walue and select the Save button. The configuration of o particular field will not be changed if the data input is
invalidd. Emails will not he sent if the sender information is not supplied or is incorrect and valid data does not exist in the
current email configuration. To wiew all walues present in the system after an error ocours, select Email Configuration at
the left to redisplay this page.

Enahle Emails
Email &larms (O o9 & OFF

Sender Fmail Account Configuration
SMTF Host Address |smtp.321.net |
User Account &ddress |vzw7hsl@mailstore.321 ret

User Account Password

Confirm Password

Timeout (secs)

Fort

Awthenticate and Encrypt Configuration E
Authentication Method | login

Transport Layer Security (TLE) @ on O CFF

TLE Cestificate Check O 0N @ OFF

Email Message Configuration
From Address | vawpce®liste. 321 net
Subject |0

Recipient Email Addresses
Email &ddress 1

Eimail &ddress 2
Email Address 3
Email Address 4
Email Address 3

Heartheat Email Configuration
Heartheat Emaits O 0N ® OFF

Mode (& Terse O Verhose

Frequency (hours) |

Email Messages

Use the buttons below to send a test email and show the emails that are currently in the email message queue. Note:
Test emails cannot be sent if the email alarme are dizabled orif there are any etrors in the email configuration data andfor
recipient email addresses.

[ Show Queued Email Meszages ]

Queued Email Messages

Done

Email Configuration page allows the user to enter up to five Email addresses to which the repeater can send specified alarm mes-
sages when Email Alarm Notification and Remote Networking are enabled, and the repeater is equipped with an active wireless
modem. *NOTE: In all fields the software will not allow the user to enter invalid characters.
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Log Configuration:

The Log Configuration page provides the user with the means to modify three aspects of how
log files are created and stored as shown below.

2 Log Configuration - Mozilla Firefox
File Edit ‘iew History  Bookmarks  Tools  Help ﬁ v

@ ® O A I:|:|:http:,l',f192.1r:'-8.1.1IJIII.I'||:u;||:0nF.|:|;|i S s

|E| Mosk Yisiked ’ Gething Started |5 Latest Headlines J Custamize Links |;] Windows Marketplace

[a Signupshield ﬁ Fill-ir E Save Form ﬂa 1-Click Sign-in

Status

Log Configuration

=] an Control

! rrites

Log Fotate Frequency |EIZI
i Eilabytes

Log Fotate File Size |1 ao

Location Information

.
Log Rotate File Count 10 |

figuration

m Health Canfigure Logs

Alarm Configuration

Email Configuration

Log Co

Done

To end the session exit the browser, the user will be automatically logged out.
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Text Menu Interface (Local Access):

Local access to the pilot beacon TMI, also known as the console interface, is made by connecting a serial cable (optional), as shown in
figure 1, from the serial connector of the laptop the serial port on the bottom end panel of the pilot beacon. This connector is labeled COM
1. Warning: do not attach the serial cable to the port labeled GPS RECEIVER. In some cases, if the gender of the connector is not

the same as shown in figure 1, a null modem adapter (optional) as shown in figure 2 may also be required.

Figure 1

Figure 2
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Many terminal emulation programs will work if properly configured. In the following description, “TeraTerm” is used to establish the TMI
session. This program is readily available via the Internet and is free from Ayera Technologies at:

http://www.ayera.com/teraterm/

TeraTerm Pro Web works on Windows 95/98, 2000, XP. Here is the latest TeraTerm Pro Web release:

Version 3.1.3, October 8, 2002. ttpro313.zip

When the program is started, the following screen is displayed.

Tera Term: New connection EJ
& TCR{IP
Host: | [EERNNTI ~|
Service: (% Telnet  TCP ports#: |23
" SSH
" Other
" Serial
| OK I Cancel I Help

Select the Serial radio button and press OK as shown below.

Tera Term: New connection @

" TCR{IP

-
P
o

* Serial

o]

Port: | 'l

Cancel I

i
—

Help

Note: It may be necessary, in the System Properties section of the control panel; using Device
Manager to determine what COM port your computer uses for the communications port. In this case it is COM 1. This is not to be
confused with the serial port on the bottom panel of the repeater labeled COM 1.
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Pressing “OK” will open up a blank dialog screen. Go to the setup dropdown menu and select Serial port to make changes to the
serial port setup.

5 Tera Term Web 3.1 - COM1 VT
Web Control Window Help

Terminal... A

Window. ..
Font...
Keyboard...

Serial port. ..

S5HZ...

S5H2Z Authentication. ..
TCPJIP...

General. ..

Save setup...
Restore setup...

Load key map...

Recurring Command. ..

[<

Configure the terminal program for the correct COM port, in this case COM 1 and 115200 baud rate as shown below.

Tera Term: Serial port setup @

Port: |COM1 .2 oK

Baud rate: 115200 Kd

Data: 8 bit e Cancel
Parity: none fod

Stop: thit v Help

Flow control: none -

Transmit delay
| 0 msecfchar I 0 msec/line
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User Interface:
Login:

Once the unit has completed its boot up and link initialization phases it will display the login prompt. The username is “user” and
the password is “csil234".

Main Menu:

Upon successful login the unit displays the main menu.

Tera Term Web 3.1 - 192.168.1.100VT =13
File Edit Setup wweb Conkrol wirnd o Help
Technologic Swystems Linux -~
ersion 3 .07a

dsp&S—c=ll—sv login: usex
FPassword
DSFZ Filot CELL Management Interface

Copyvright (o) 2008 Cellular Specialties. Inc.
211 Rights Reserwved
Propristaxry ond Confidentisl.

Waiting for Configuration Update . .Complete

Waiting for Link initialimation.

Status CELL _
Configuration Ok O
Attenustor 1 (=24 ()24
At tenuator 2 O O
Attenuator 3 O O
Dac 1 (=24 ()24
DA 2 (=28 (=)
FPLT. 1 DE O
PLT. =2 OE OE
DEPD 1 (=24 ()2
DED =2 O O
FEPSA 1 Ok O
FPSA 2 (=24 ()24
PRECOME 1 O O
FRECOME 2 O O
Link ITnitialization Complete

=2

(1) Se=t Paramsters — Disabled
(Z)7 Get Parameters

(3) Svs=tem Commands

(=) _Emxit

e -~
< | >

=13

File Edit Setup ‘“web Control wWindow Help
==== e
S=t Parameter= — Di=sabled -
(1) Haintensance Hode Login
(1) Return to previous menu
— >
Enter Usernamse: co=i
Enter Password:
Maintenance Mode Enabled
Main Menu
{1l S=t Param=eters
(21 Get Parameters
{33 Sy=stem Commands=
(=) Exit
—x b
< >

Once the maintenance mode login is performed successfully the main menu will be displayed again but without the “(Disabled)”
qualifier on the “Set Parameters” choice.

Set Parameters Menu:

File Edit Setup ‘Web Control ‘Window Help

A
(1) Pilot Beacon Configuration

(21 Hetworking Configuration

(r) Feturn to previous menu =
— Y
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Pilot Beacon Configuration Menu:

B Tera Term Web 3.1 - 192.168.1.100VT A=)
File Edit Setup web <ontrol Window Help

ey ———————ryyy A
Pilot Beacon Control
(1) Enable Pilot Beacon

({2) Disable Pilot Beacon

(r) Return to previous menu

= | ¥

£ 2

2 Tera Term Web 3.1 - 192.168.1.100 ¥T

File Edt Setup Web Control Window Help

—> -~

Entsr Channel Number (1-8):1

CDM& Channel Number for Channel 1 (384 =

Enter CDMA Channel Number ((1-73%8) or (991 1023)):0 A4
>

5 Tera Term Web 3.1 - 192.168.1.100VT
Fle Edt Setup Web Control Window Help

Oy A

e ton oo O o todo (1-511) d B Tera Term Web 3.1 -192.168.1.100VT

S * File Edt Setup ‘Wweb Control ‘Window Help

- - - F

B Tera Term Web 3.1 - 192.168.1.100¥T A=) Pilot Beacon Canlguratan
File Edt Setup Web Control Window Help

= = | 1) Pilot Beacon Control

— PP e — = ) 2} Channel Frequency Control

au adjustable usec) : S (3) Set PN Offszet Index

Enter Tau Ad]ustable(ﬂ o-s5.2)1 , v i g; get gﬁu Adiiugtms’l‘t -

1= anne na. = azs.
I B) Set GPS Timing Reference

- . - I 71 Set Pilot Beacon Per Channesl Tz Power

— Tara Tarm Wab 3.1 - 192.168.1.100¥T =) i3} Pilot Beacon Transmitter Location

A ] WY li9) Read Pilot Beacon Configuration

: - {r) Return to previous menu
Ehennuéh’):asklﬂﬂF}k . . — > ]
nter nnel Hesk( 1 (e} " ( )
5 Tera Term Web 3.1 - 192.168.1.100VT . . . .

Fle Edi Setup web control window Help Pilot Beacon Configuration is entered by

3 pressing the number 1 from the Set Parameters

- menu and the above screen is displayed. The
LTgietuTn b previous menu ~ same level of control is available as with that

< > .

described for the GUI. Examples of each

selection screen is shown to the left.

B Tera Term Web 3.1 - 192.166.1.100
File Edit Sestup Web Control ‘Window Help

>

Enter Pilot Beacon Per Channel Power(0.0 - 19.0) ™

= Tera Term Web 3.1 - 192.168.1.100 VT (=3
Fle Edit Setup Web Control Window Help

== ~

lot Beacon Transnitter anatla

) Set Transmitter Location Addrl
) Set Transmitter Location Addr2
) Set Transmitter Location City
1 Set Transmitter Location State
) Set Transmitter Location Zip

)

T om0 P N
v H e W E

Return to previous msnu

a = @ Tera Term Web 3.1 - 192.168.1.100 VT BEE
- File Edt Setup Web Conbrol ‘Window Help

~
w

ICE Breaker Cunf 1gurat10n Paransters A

Fun State Enabled
Channel Frequency CDH& Channel Ho
Channel-1 384
Channel-2 425
Channel-3 166
Channel-4 507
Channel-5 548
Channel-6 5a9
Channel-7 770
Channel-8 729
FY¥ Offset Index 1
'au 3.2
Channel Hask D=3
Composite Pover 7.01
Timing Reference GPS 1 PPS
Transnitter Location
Addrl 670 H Comnercial St
Addr2
City Hanchester
State HH
Zip 03101
Latitude 42997005
Longitude =71 467484
= = === w
< b4
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Networking Configuration Menu:

5 Tera Term Web 3.1 - 192.168.1.100¥T
File Edit Setup Web Control Window Help

set default static IP (192.168.1.100)

)

) di=able

)

) Return to previous menu

B Tera Term Web 3.1 - 192.168.1.100VT A=)
File Edit Setup ‘Web Control ‘Window Help

= Tera Term Web 3.1 - 192.168.1.100¥T i S
1) Local Fetwork Configuration

21 Remote Network Configuration
1) Network Protocol Configuration
4)
T}
¥

File Edit Setup Web Control Window Help

) enable modem
) Disable Modem

) Set DHS Address

) Set Modem HeartBeat IpAddress
!

!

i

SHME Configuration
Eeturn to previous menu

Hagimun FPF Start Count
FFP Restart Interval
Return to previous menu

| e s e,
W H e L R

The Networking configuration menu is entered
by pressing the number 2 from the Set
Parameters menu and the above screen is
displayed. The same level of control is available
as with that described for the GUI. Examples
of each selection screen is shown to the left.

|~

= Tera Term Web 3.1 - 192.168.1.100 VT,
File Edt Setup ‘Web Control Window Help

1) Show Hetwork Protocol Config

2) Configure All Hetwork Protocols
3) Configure PING Network Protocol
4) Configure TELNET Network Protocol
)
&)
T}
>

Configure FTP Hetwork Protocol
Configure FTP Upgrade Server
Return to previous menu

~
»

Tera Term Web 3.1 - 192,168.1.100¥T

File Edt Sestup Web Control Window Help

(1) Show SHHF Config

(2} enable SHHP

(3) di=sable SHHP

{r) REeturn to previous nenu
—>
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Telnet Session (Remote Access):

Remote access to the pilot beacon may be gained through a LAN connection and a terminal emulation program for TCP/IP. As with the
serial connection, many terminal emulation programs will work, if properly configured. In the following description, “TeraTerm” is used
to establish the Telnet session. Also, it will be required that the network configuration of the computer and the pilot beacon being
controlled be set up with the same Sub Net and Sub Net Mask in order to establish a link. In other words, the IP addresses of both the
computer used and the pilot beacon must use the same group of IP address number sets. For example, the pilot beacon ships with the
default IP address of 192.168.1.100 and a Sub Net Mask of 255.255.255.0. In order to connect, the computer to be used for the link
would normally need an IP address of something like 192.168.1.12 with a Sub Net Mask of 255.255.255.0, the same Sub Net Mask as
the pilot beacon. In this example note: the last digit of the IP address may be any number except 1,100 and 255. Configuring your PC is
normally fairly straight forward but it does vary somewhat with the operating system involved. If you require assistance, contact your
IT department and they will be able to set up your PC for you or you may review the Additional Tips Section at the end of the manual.

When the TeraTerm program is started, the following screen is displayed. Change the default host IP address to the IP address of the

pilot beacon to be controlled. In the case of a new install, the default address is 192.168.1.100 and has been assigned at the factory.
Select the service Telnet. The TCP Port must be 23.

Tera Term: New connection @

* TCP/IP
Host: | 192.168.1.100] -l
Service: (¢ Telnet TCP port#: |23
{~ SSH
" Other
" serial
OK Cancel l Help

Pressing the “OK” button will bring the user to the following screen, which will require the user to log in. The default user name is
“user”. The default password is “csil234".

3 Tera Term Web 3.1 - 192.168.1.100VT

File Edit Setup 'web Control Window Help

Technologic Systems Linux ~
Version 3.07a 3

d=p8S-cell-sv login: user
|Fassword:

v

In the field after the prompt “DSP85-cell-X login;” type the user name and password. After typing the password press the enter key and
the main menu will be displayed as shown in the text menu section.

Telnet and serial sessions both provide access to the same Text Menu Interface. We have already shown many of the
options available and all are self explanatory, so they will not be repeated.
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Additional Tips:

Instructions to change TCP/IP settings on your Windows computer.

Click in the Network Connections Icon in the Control Panel. See below.

B Control Panel

B El pew Fgvortes Josh ek
€] Q¥ PO
segines | O Conkrod Panel | Boe s *

W mm 3 QP

ugibek Pugimae
(B Swhchio Category View ptions Tools  StyleHanager  Plotter... Lpdakes

o ) o B e B

Folder Opbions Forks Game ek
Rp Windowrs Ldate Conirolers  Exire...

) bl and Eigpnt & v;) ! L ‘-t.‘u
B - B
=

Searwmrs ol Sthedded  Seowly  Seurs et
e Taks Corter M

@ ¥ A 8 &

Systern  Tadhar wel Ler Accounts  Wirdoe
Start Meru Frrewsl

Right click on Local Area Connection - and select “Properties”.

"= Network Connections

File

eﬁack - \D lﬁ; pSEarEh [~ Folders  [Z57]+

address | &€ Metwaork Connections

Edit View Favortes Tools Advanced  Help

vl Go | Links >

E3

| LAN or High-Speed Internet
Network Tasks

Create a new
connection

& Change Windows
Firewall settings

B, Repair this connection

& iew stotus of this
connection

Change settings of this
connection

[

Realtek RTLB139/810:x Family Fast Ethernet NIC

Scroll down to “Internet Protocol (TCP/IP) and click on the “Properties” button.

-+ Local Area Connection Properties

“Geneal | Advanced |

Conmect using
B EBrosdcom Meldiems 5%« GigabitC | Grdigme
Thez connechion uses the following deoms;
= E#n.}.&ﬁm’- ¢ Sharing for Miciosodt Netvarks ~
il oS Packet Scheduler
& ]

-
< | >
:

Drezcnplon
Transmisson Control ProfocolTntemet Frolocol The delfaik
wade alea mestvwoik prolocol that paovides commimicaison
sceoss diverse inlerconnected nebworks.

] Sheas icon in netification aea when conreclad
[] Motify me wihen this connection has imited of no connectiity

[ ok ][ cewel |
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If you are set up to use DHCP, the window shown below will be displayed.

Internet Protocel (TCPAIP) Properties

Gersal | Abemale Corbgueation
“on can ged IP settings sssgned aubomalically i poen redveork suppots

ther capabdty. Othereaze, yoin need o stk pow nebwork, sdeinsirston for
e appicpiiate IF setting:

(2 Eblam an [P addeets mcamaticaly)
3 Uige it foliowang 1P addies

(=) Diptasn DNS server sddness stomabcally
{7 Wiz then loBowang DMS server sddresses

Select “Use the following IP address:” and enter “192.168.1.2.” The subnet mask should automatically populate to “255.255.255.0".

Inmternet Protocal (TCP/P) Properties

Gerssal

“Wowr oo el [P sattrge: scsigresd sl ornaticaly if pous netwolk, Suppods
thes capabdty. Dthensne, yoo nesed b sk yous retwork: sdmanictraton for
the approgiale IP seifngs

() Dibteery an BP sddies automaleally

(2 Lige the [olioweng P addness

P acddrers 192 168 . 1 z

Subnel mask: 255.25 .55 . 0

Dledaull galevesy: I

23 Ueg the [olowersg DNS server addiesses
Prefesied DNS server

Alemate NS perves

Nothing else will need to be chosen or entered. Click “OK”, then “OK again and retry connection.

A crossover Ethernet cable (supplied) must be used for Web Interface access. As a reminder, you must verify the Ethernet port on your
laptop is powered. If your laptop is on battery power, the Ethernet port may be inactive by default. If this is the case simply plug in the
laptop to a 110vac source or change the power settings to enable the Ethernet port when the laptop is using battery power.
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One Year Limited Warranty

Seller warrants that its products are transferred rightfully and with good
title; that its products are free from any lawful security interest or other
lien or encumbrance unknown to Buyer; and that for a period of one year
from the date of installation or fifteen months from the date of original
shipment, whichever period expires first, such products will be free from
defects in material and workmanship which arise under proper and normal
use and service. Buyer’s exclusive remedy hereunder is limited to Seller’s
correction (either at its plant or at such other place as may be agreed upon
between Seller and Buyer) of such defects by repair or replacement at no
cost to Buyer. Transportation costs in connection with the return of prod-
ucts to Seller’s plant or designated facility shall be paid by Buyer. The
provisions of this warranty shall be applicable with respect to any product
which Seller replaces pursuant to it. SELLER MAKES NO WARRANTY,
EXPRESS OR IMPLIED, OTHER THAN AS SPECIFICALLY STATED ABOVE.
EXPRESSLY EXCLUDED ARE THE IMPLIED WARRANTIES OF MERCHANTABIL-
ITY AND FITNESS FOR PURPOSE. THE FOREGOING SHALL CONSTITUTE ALL
OF SELLER’S LIABILITY (EXCEPTAS TO PATENT INFRINGEMENT) WITH
RESPECT TO THE PRODUCTS. IN NO EVENT SHALL SELLER BE LIABLE FOR
SPECIAL, CONSEQUENTIAL OR INCIDENTAL DAMAGES, INSTALLATION
COSTS, LOST REVENUE OR PROFITS, OR ANY OTHER COSTS OF ANY
NATUREAS A RESULT OF THE USE OF PRODUCTS MANUFACTURED BY THE
SELLER, WHETHER USED INACCORDANCE WITH INSTRUCTIONS OR NOT.
UNDER NO CIRCUMSTANCES SHALL SELLER’S LIABILITY TO BUYER EXCEED
THE ACTUAL SALES PRICE OF THE PRODUCTS PROVIDED HEREUNDER. No
representative is authorized to assume for Seller any other liability in
connection with the products.

Industry Certifications/Registration Numbers:

FCC: This product does not have FCC approval at the date of the printing of this manual.
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