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The following is a list of abbreviations and terosed throughout this

document.

Abbreviation/Term

Definition

AGC
ALC
AROMS

BTS
CDMA
Cw

DAS

DL
Downlink

HPA
HW
IF
LNA
MS
PLL
PS
RF
SQE
SW
UL
Uplink

VSWR

Automatic Gain Control

Automatic Level Control

ADRF’ Repeater Operation and Management
System

Base Transceiver Station

Code Division Multiple Access

Continuous Wave (unmodulated signal)
Distributed Antenna System

Downlink

The path covered from the Base Transceiver
Station (BTS) to the subscriber’s service area
via the Repeater

High Power Amplifier

Hardware

Intermediate Frequency

Low Noise Amplifier

Mobile Station

Phased Locked Loop

Power Supply

Radio Frequency

Signal Quality Estimate

Software

Uplink

The path covered from the subscriber’s sarvi
area to the Base Transceiver Station(BTS) via
the Repeater

\oltage Standing Wave Ratio
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1. EPOCH-I11-C9024/9030/9533

1.1 Introduction

EPOCH-111-C9024/9030/9533 is a Cellular band RFeapr which enhances in-
building wireless coverage in the most effective aast efficient way. For its
intelligent design and versatility, the EPOCH-118@24/9030/9533 is the ideal
choice for wireless coverage problems indoors. ERQIEC9024/9030/9533can
be used as a stand-alone repeater with passivenasteonnected to it or it can
also be used as a feeder repeater to a DAS (QustdbAntenna System).

1.1.1Highlights

* Covers the 25 MHz Cellular band

* AF/BF GUI Selectable

* 24/30/33dBm composite output power

» C9024,C9030(90 dB gain), C9533(95 dB gain)

* 40 dB AGC Range @ 0.5 dB Step

 Sharp out-of-band rejection; 45dBc @ 1 MHz Suhebadge
» Automated installation

* Web GUI via DHCP
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1.1.2Parts List

Label Qty Description
A 1 EPOCH-111-C9024/9030/9533 Repeater
B 1 AC Power Cable
C 1 Ethernet Cable (cross over)
D 1 Ground Cable
E 6 Anchor Bolts
F 1 CD**

Table 1 — Parts List

L -

.1 l] II |

RPN

B C D E F

Figure 1 — EPOCH-111-C9024/9030/9533 Repeater Rasts
** CD includes: (1) EPOCH-I1-C9024/9030/9533 UserrMal & (2) EPOCH-
111-C9024/9030/9533 Quick Start Guide
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1.1.3Repeater Quick View Display

_~ D(12Page) L

Upper Guard
~ Screw(14Page)

Bracket
Screw(14Page)

- Lower Guard
Screw(14Page)

Ground Hole(16Page)

Figure 2 — EPOCH-111-C9024/9030/95%30nt & Side Views Donor Antenna

Port(14Page)

Server Antenna
Port(14Page)

Ethernet Port (13Page)

Battery Port
(13Page)

Wall Mounting ~ Anchor Bolt Power Switch

Bracket (14Page) Hole (14Page) (13Page)
Figure 3 — EPOCH-111-C9024/9030/95&ack & Bottom Views
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I
WARNING! ELECTRIC SHOCK

Opening the Epoch-111-C9024/9030/9533 could result in electric
shock and may cause severe injury.

elecirical hazard

Working with the repeater while in operation, may expose the
technician to RF electromagnetic fields that exceed FCC rules for
human exposure. Visit the FCC website at www.fcc.gov/oet/rfsafety

I wr—" to learn more about the effects of exposure to RF electromagnetic

Radio frequency fields at this site .

:ﬁ:[::aj FCC rules for human fle I ds .

RS

fraquency snvironments.

WARNING! DAMAGE TO REPEATER

Operating the Epoch-I11-C9024/9030/9533 with antennas in very

close proximity facing each other could lead to severe damage to
the repeater.

RF EXPOSURE & ANTENNA PLACEMENT Guidelines

Actual separation distance is determined upon gain of antenna used.
Please maintain a minimum safe distance of at least 40 cm while operating near the

donor and the server antennas. Also, the donor antenna needs to be mounted
outdoors on a permanent structure.
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WARRANTY
Opening or tampering the Epoch-111-C9024/9030/9533 will void all warranties.

Lithium Battery : CAUTION. RISK OF EXPLOSION IF BATTERY IS REPLACED BY
INCORRECT TYPE. DISPOSE OF USED BATTERIES ACCORDING TO INSTRUCTIONS.

Ethernet Instructions: This equipment is for indoor use only. All cabling should be
limited to inside the building.

FCC Part 15 Class A

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.
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2. Epoch-111-C9024/9030/9533 Overview

2.1 Operation Modes

2.1.1Local Web GUI

Host Mode

This mode should be selected only if a Epoch-1IB24/9030/9533s used
alone without being connected to any other dewvicetioning as a host.

Simply connect one end of the Ethernet cable omapeater monitor port and
the other end on the PC’s LAN port. After doing lsmnch the Microsoft
Internet Browser (Internet Explorer) and the Los&b GUI will be launched
through typing the IP addredstip://192.168.63.1/home.asp)

Host Mode

. -
n
TR
2.1.1.Remote Web GUI

Remote Mode

This mode should be selected if an external modexlBOX-DET1) is
being installed along with the Epoch-I11-C9024/9(2B3for monitoring
purposes. In this case, the Epoch-111-C9024/90&383%vorks as a remote
unit sending its information to the collocated emt¢ modem box.

Remote

|
=0 External
Modem Box

Note: ADRF's Web GUI has not been developed forddaft Internet Explorer and other
web browsers (e.g. Netscape, FireFox, Mozilla,) etay not be compatible. ADRF's Web
GUI has not been tested with Microsoft Internetl&pgy versions higher than 6.0.
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2.2 Switches & Indicators
2.2.1LEDs

Epoch-111-C9024/9030/953RBas five LEDs on the front panel of the repeater
as shown below in Figure 4.

Epoch-1i-C9024

POWER
®

SOFT FAIL
@

HARD FAIL
®

Figure 4 — EPOCH-111-C9024/9030/95%&peater

POWER
If the LED is lit GREEN, it indicates that thereA€ power to the repeater

SOFT FAIL

If the LED is lit YELLOW, it indicates that thers & soft fail alarm in the
system. The detailed alarm information can be gkwia the local web GUI.
In the event of a soft fail alarm, the repeatet still function, but the alarm
needs to be addressed promptly.

HARD FAIL

If the LED is lit RED, it indicates that there idard fail alarm in the system.
The detailed alarm information can be viewed vialttal web GUI. In the
event of a hard fail alarm, the repeater will notdtion and immediate
attention is required.
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2.2.2AC Power Switch & Battery Port for Ethernet Port
The AC Power on/off switch is located on the bottimepeater (Figure 5).
The switch should be powered on after the repdwteibeen installed properly.

TheBattery Port for are located on the bottom of the repeater as sheahaw
in Figure 5.

100 - 130V ~
50/60Hz, 3A

T6. 3L250V

WARNING : DO NOT CONNECT T0 AC POWER

Figure 5 — EPOCH-111-C9024/9030/95%&peater Power Switch & Battery Port (only 9024)
2.2.3Ethernet Port

The Ethernet ports for DHCP are located on theoboof the repeater as
shown below in Figure 6.

Figure 6 - Ethernet Port

Advanced RF Technologies, Inc. Proprietary Document Page 13 of 36



G e emmamen Epoch-11I-C9024/9030/9533
User Manual V0.1

Installation

2.2.4Tools
No special tools or equipments are needed to Ine@Epoch-111-C9024
2.2.5Procedure

Six mounting holes are located on the wall-mounbragket to attach it to the
wall. The wall bracket must be securely attaclvesuificiently carry the
weight of the Epoch-111-C9024/9030/9533, which @tbd to the wall bracket
through the four aligned mounting holes.

The following steps should be followed while mouagtthe repeater:

I nstallation Procedure

Take the Epoch-I11-C9024/9030/9588t of the box
Using the four anchor bolts, mount the brackethenwall
Make sure the bracket is securely mounted

Slightly tilt the repeater and mount the repeatdondhe wall as shown in
the picture. Hook the upper 2 guard screws finsk then slide/push in
the lower 2 guard screws into the place.

Make sure the Epoch-111-C9024/9030/9533ecurely placed onto the
wall bracket

Fasten the 4 bracket screws back properly
Inspect that everything is secure

® 060

©

Q @

* Rack Mount option is also available. Please eabttADRF for additional
information.
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o EINI0D V0
[ IO e TUECN )

Figure 7 — Repeater Mounting Instructions
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2.2.6Grounding

A ground cable is included in the packaging andughbe properly connected
to the repeater as shown below.

Figure 8 — Ground Cable Connection
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2.2.7Antenna Separation/Isolation

Separation between the antennas is necessaryenpiescillation.
Oscillation occurs when the signal entering theesyscontinually reenters,
due to the lack of separation between the donoisanger antennas. In other
words, the signal is being fed back into the systdiimis creates a constant
amplification of the same signal. As a result, tbese level rises above the

signal level.
,af"'#::ﬁ--'________ e — .
Fra Ry
Y Drsnar Server T

ol o] ol

A
Figure 9 — RF Repeater Oscillation

To prevent feedback, the donor and server antannasbe separated by an
appropriate distance to provide sufficient isolatidsolation is attained by
separating antennas a sufficient distance sohieabitput of one antenna does
not reach the input of the other. This distascggpendent on the gain of the
repeater.

A sufficient isolation value is 13 ~ 15 dB greateart the maximum gain of
the repeater. For example, if the gain of the aggras 50 dB, then an
isolation of 63 ~ 65 dB or greater is required. tHa same manner, because
the Epoch-111-C902sas a maximum gain of 90 dB, it requires an isofatf
at least 103 ~ 105 dB.
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2.2.8Line of Sight

The donor antenna which points towards the basestypically has a
narrow beam antenna pattern. As a result, a dighation away from the
direction of the BTS can lead to less than optintasults. In addition,
obstacles between the repeater and the BTS mayrithpaepeater from
obtaining any BTS signal. As a result, the repeea@anot transmit signal to
the coverage area. Therefore, a direct line dftsmthe BTS for the donor
antenna is vital to the function of a repeaterr the same reason, placing the
server antenna in direct line of sight of the cagerarea is also necessary.

BTS

e=tolign *
|

Donor
Antenna

Figure 10 - Direct Line of Sight to the BTS
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3. Epoch-111-C9024/9030/9533 AROM S Setup

3.1 Repeater/PC Connection Using AROMS

i) Wait until the Power LED is lit in green. Coruotéhe LAN cable between the
laptop’s Ethernet port and the repeater’s Ethguost

Note: Under Local Area Connection in Network Sefsinmake sure to select
Obtain an I P address automatically under Internet Protocol (TCP/IP) properties.

-L Local Area Connection Properties

General | Authentication Advanced |

Connect using:

i BE& ntelR) FROA00VE Metwark Conne

Thizs connection uses the follawing items:

| ™l QQDS Packet Scheduler -~
v
= j |

D escription

Transmigsion Control Protocal/Internet Protocol. The default
wide area network, protocal that provides communication
across diverse interconnected networks.

[] Show icor in notification area when connected
Matify me when this connechion has limited or no connectivity

’ (] ][ Cancel ]

Internet Protocol (TCP/IP) Properties

General | Alternate Configuration

“You can get |P zettings assigned automatically if your network, supports
this capability. Otherwize, vou need to ask vour network, administrator for
the appropriate |P settings.

(& Obtain an P address automatically

() Use the fallawing IP address:
[

() Obtain DNS server address automatically
(&) Use the follawing DMS server addresses:
Preferred DNS server: | . . . |

Alternate DNS server [ . ; :

[ ] 8 ][ Cancel ]
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if)Launch MS Internet Explorer (Version 6.0)

Note: ADRF’s Web GUI has not been tested for corbpay with any other web
browsers (e.g. Netscape, FireFox, Mozilla, etc.).

iii) Type the following IP address into the addrbss of MS Internet Explorer:

http://192.168.63.1/home.asp

iv) The following login screen will appear:

Connect to 192.168.63.1 &dd

ADRF REFEATER

Liser marme: | G adit bt |

Password: m |

Remember my password

[ Ok l[ Cancel ]

If you are not the Super-User, please type in yssigned username & password
which you should have received from the Super-User.

The default username and password for the Geneel isadrf & adrf,
respectively.

If the username & password is typed in incorredtig, following screen will
appear:

Advanced RF Technologies, Inc. Proprietary Document Page 20 of 36
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3.2 Repeater Status

If you click onStatus tab, the following window will appear:

In this window, the user can view the following:
(To change any parameters, e.g., Instantaneous Band Widtim Settings, AGC
Level, etc., you must go to thastall or theControl window.)

By clicking the CDMA button, the user can check stetus of the CDMA
subsystem. The CDMA button turns black gray.

Status Control Install System Logout A HO M S

ADRF Remote Operation & Management System

Epoch-lll-C2024 Band Info Repeater Info
SHEN - ABEE Rapeater 5/ MR 1505001
Firmware Ver, 1,00,25 [A]
CDMA Band @age Board Madern ESH 00000000000
Advanced RF Technologies, T g e
Inc, supplies innovative = Band. Dawnlink: _ Downlink, RS51 Alarm | Set TModern MOM
cowerage solutions ba leading B f74.5 MHz £79,5 MHz Epoch-[11-C9024 Service Initiated
wireless service providers Dowrlink RSS! Alarm | Set Repeater Location
around the world, A 890,75 MHz 845,75 MHz Epoch-11-C9024 Service Initiated
rilink RES1 dlarm | Set
We Make Smarter Repeaters” Power & Gain
oA Downlink | Uplnk
Input [dBrn
put [derm] Technical Support
Gain [dE] 50.0 50,0 Phoret 1-800-313-9345
E-mail: tacheupp 2o
EVDO [dBr] -16.0 -16.0 et !
Output [dEm] 16,0 100
Installer Contact Info
- Campanyi
Installer:
Linder Current Install
Phone:
Over Temperature x E-mall:
WEWR at Server Morrmal
Hot
R531 4t Danar Soft Fal Tnstalled
RF Powier l Hard Fail Clear | Log File

- CDMA Band: Will display the center frequencies of the 800 #épectrums
on the downlink and uplink respectively.

CDM™A Band

&8 d74.5 MHz G295 MHz

o 90,73 MHz 345,73 MHz

- Power & Gain(CDMA): Will display the repeater input, gain and output
power on the downlink and uplink.
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Power & Gain

®

Input [dEm] -106.0 -104.0

ain [dE] 50,0 50,0

EVDO [dBm] -16.0 -16.0

Cuakpuk [dBm] -16.0 -10.0

Parameters Range Step Size

DL/UL Output Power -10 ~ 24 dBm 0.1dB
DL/UL Input Power -12 ~-97 dBm 0.1dB
Gain 50 ~90dB 0.5dB

Table 2 — The displayed value ranges on the CDN#&ust

- Alarm: Will display five alarms with three different stig conditions (Normal,
Soft Fail or Hard Fail). ‘Under Current’, ‘Over T@arature’, and 'VSWR at
Server’ are common alarms for Epoch-111-C9024/903@8 it self. But ‘RSSI
at donor’ and ‘RF Power’ are respective alarmsdDiMA.

- Message Board (CDMA): Will show up to recent 20 log messages for
CDMA operation (alarms) & Heartbeats on the CDMaAtg$ window.

- Installation (CDMA): Will display CDMA repeater’s installation stat(idot
Installed or Installed).

- Repeater Info: Will display the Epoch-111-C9024/9030/9533 senmaimber,
and location information (latitude and longitudehnates).

- Repeater Location: Will display the address where the Epoch-llI-
C9024/9030/9533 is installed.

- Technical Support: Will display ADRF’s technical support contact
information.

- Installer Contact Info: Will display the installer's name, phone and etma
address.

Note: Once successfully logged in, the repeaterehogme and the site/cascade
ID will be displayed on the top of all the windows.
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3.3 Control

If you click onControl window at CDMA, the following window will appear:

(& i) AD§ i Status Contral Install System Logout AR OMS
a—l.l\l'ﬁNI:LI.l AF TECHNOLDOBIES
ADRF Remote Operation & Management System
Epoch-Il-C9024 General Setting Manual Gain Control AROMS Total Control
Site ID : ADRF - . : Operation and
[ accom Downlink HPA Ok Dionunlink. Gain [dE] 0O W
Uplink Tracking Oh Uplink HP& Okl Uplink Gain [dE] '-SD.D vli
3.3.1 Aply Dawnlink AGC Level [d6m]

Uplink 4GC Lewvel [dBm]

System Tracking Offset [dB]

| Reboot | | Factory Setting | Apply \ 3.3.2

Alarm Setting

R5S| [dBm] --85.0 v
RF Power [dB] :.6.0 :r
Apply \ 3.34

At these windows, the user can adjust the followiagameters:
3.3.1General Setting

CDMA

- Automatic Gain Control (Default mode is Off)

- Downlink HPA on/off (Default mode is On)

- Uplink HPA on/off (Default mode is On)

- Uplink Tracking Mode on/off (Default mode is Off)

3.3.2Manual Gain Control
- Downlink Gain Control
50t0 90 dB @ 0.5 dB step
- Uplink Gain Control
50t0 90 dB @ 0.5 dB step
- Downlink AGC Level
0 to 24 dBm @ 0.5 dB step, default value: 24 dBm
- Uplink AGC Level
0to 24 dBm @ 0.5 dB step, default value: 24 dBm
- Uplink Tracking Offset
(O to 10 dB @ 0.5 dB step, default value is 3 dB)
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3.3.3System
- If you click the Reboot button, the following megsdox will appear:
When the system reboots, the last settings for CDMRAbe saved.

Microsoft Internet Explorer E|

<P Rebook will restart the repeater processar.,
‘*—'/ Toreskart the repeater, click Ok, Tao quit, click Cancel.

[ Ok, ][ Cancel J

- If you click the Factory Setting buttons for CDMAspectively, the
following message boxes will appear:

Factory setting will erase the saved settings byuser and change all the

parameters to the factory default settings.

When you click the CDMA Factory Setting;

Windows Internet Explorer

® | Factory Setting will change COMA repeater setting bo its default values,
\":F/ To change the repeater setting, click QK. To quit, click Cancel

[ o | [ Cancel

3.3.4Heartbeat Time
- Heartbeat on and off (Default mode is On)
- Heartbeat periodic time
(Range: 1 to 59 min @ 1 min step, default peric20ignin)

3.3.5Alarm Setting
CDMA
- RSSI Alarm at Donor (-100 ~ -50 dBm @ 0.5 dB step,

default value is -85 dBm)
-  RF Power Alarm (2 ~ 10 dB @ 0.5 dB step, defauluieas 6 dB)
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3.4 Install

If you click on thel nstall window for CDMA, the following window will appear:

) r C G . B :
Q-0 HE®G Pk @ 3-& a-JH B
(D) ] hitp://192, 168,63, 1 /coi-bin/install ipaddiess=a7cascadecode= v Bos sz >
-
Status.  Control | Install | System  Logout AROMS
ADRF Remote Operation & Management System / 3 45
Epoch-lI-C9024 Band Selection Repeater Location Info A/
Site ID : ADRF Company
L) B o B
Address1
Address2
A Modem e
3.4.1.1 T |
ZIP Code
We Make Smarter Repeaters™ o Site Tnf " Locati
onor Site Information ocation
Repeater Installer Info / 346
Site ID ADRF Latitude Company 4,'
/ Commnets 100.10,10.100 Longitude Hame
— | | Phone
Set
3.4.2 el
Set |
nstal Date & Time / 347
— = E (5000 BE|
343 stant ‘ Date ’—3 v ‘5 ¥ ‘zuuq v‘ &
/ we[in B B0
Set
3.44 — : 5
Copyright @ 1995-2007 Aduanced RF Technolagies, Ine, | 2607 Colarads Blyd - Los Andgeles, €4 90041 + U154,
€ =z= © “IE

3.4.1Band Selection

Simply click on the desired operating bandwidthe Blelected band will be
highlighted in blue. To deselect, click again ba tindesired band. The
deselected band will turn back gray. Please sksvii@and Selection screen
shot.

3.4.1.1CDMA Band Selection

The CDMA subsystem of the Epoch-111-C9024/9030/9%38 three (3)
independent RF paths:

Path 1 supports A+A’ bandwidth;

Path 2 supports B+B’ bandwidths; Band Selection

Band Selection

I : B -

3.4.2SNMP

Type in the assigned Site/Cascade ID and Managaddfess.
Default Site ID is ADRF.
Default Manager IP address is 100.10.10.100
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3.4.3Location
Please type in the location information (Latitudé.&ngitude) where the
repeater is installed. If there are no locatiowinfation with latitude and
longitude, any heartbeat will not be sent out toON@letwork Operation
Center).
Ex) Latitude:E43.123 , Longitude:N232.111

3.4.4Repeater

There are two Repeatbrstall buttons for CDMA and respectively.
Please click thénstall button to automatically setup the repeater on both
Install windows.

It may take up to 3 minutes to complete the CDM#gtall. You will see a
gradual progress bar display. After the processimspleted, a pop-up
window will display ‘Installation Successfully Completadessae.

click on Statuswindow, the Installation box now changes froNpt
Installed to “Installed

If the Epoch-111-C9024/9030/9533 detects a probtiuming the installation
process, it will show a prompt message, e.g., “IR88l.” Please follow the
instructions and address the problem to finishrib&llation process.
If the problem persists, please contact our techsigpport.

3.4.5Repeater Location
Please type in the physical address where the t@peanstalled.

3.4.6Repeater Installer Info

Please type in the installer's name, phone numbeeamail address for
technical support.

3.4.7Date & Time

Sets the date and time for the internal clock (ireglufor Log Messages)
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If you click on theSystemwindow, the following window will appear:

Note: If you are the Super-User, you will see acteguanagement section under
the System Window. If you are a local user, yoll nagt be able to see the

account management pOI"[iOﬂ.

Super-User

Only the Super-User can add, delete and modifyea uBhe following window
illustrates how a new user can be added by sinlkicg on New Account

2 Trilogue-1 (Site ID : ADRF ) - Microsoft Internet Explorer.
B Edt Yew Fyowes Lok fep

Om - O BEG Puwn frroe @ 223 B

EBX

B«

ks

[
§

Administrator

The following window illustrates how a new admingbr can be added by

simply clicking onAdministrator
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RF ) - Microsoft Internet Explorer
Toos beb

VBe ™
AROMS
R ——

Firmwar e Upgrade

If you click onFirmware Upgradethe following window will appear. You can
browse through your PC and locate the firmware flece it's selected, simply
click onUpdateand it'll upload the desired firmware automatigalhd close the

session. You will need to re-login again.

2 Trilogue-1 (Site ID ; ADRF ) - Microsoft Internet Explorer
& it

After the firmware update process in done, you sek the following pop-up
window.

Microsoft Internet Explorer D_(|

Web browser will be closed automatically!

"_., Firmware upgrade successfully completed!
Please relogin the repeater after a Few minukes,
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4. Maintenance Guidefor Epoch-I11-C9024/9030/9533

4.1 Periodic Inspection Checklist

a. Check for loose connections between the repeateaaiennas. If
connections are loose, make sure that all conmectice tightly fastened
properly.

Cables and connectors are in good condition.

c. Ensure that the repeater brackets are in good tton@ind that the repeater
is securely fastened.

4.2 Preventive Measures for Optimal Operation

4.2.1Recommendations
» Perform the Periodic Inspection Checklist quayterlsemiannually.

4.2.2Precautions

* Do not operate the repeater with the antennastmeraely close proximity
to one another as this may cause damage to thateepe

* Do not change the parameters unless instructed so ¢by an authorized
supervisor.

* Do not move the repeater unless instructed to doysn authorized
supervisor.

* Do not detach any cables to the repeater unlessr reéfrespective
components is necessary.
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5. Warranty and Repair Policy

5.1 General Warranty
The Epoch-111-C9024/9030/9533 carries a Standard-&akiay period of five (5)
years unless indicated otherwise on the packagetbe acknowledgment of the
purchase order.

5.2 Limitations of Warranty
Your exclusive remedy for any defective produdinsted to the repair or
replacement of the defective product. Advancedi&hnologies, Inc. may elect
which remedy or combination of remedies to providis sole discretion.
Advanced RF Technologies, Inc. shall have a redderieme after determining
that a defective product exists to repair or replde problem unit. Advanced RF
Technologies, Inc. warranty applies to repairedeptaced products for the
balance of the applicable period of the originatnamty or ninety days from the
date of shipment of a repaired or replaced produtichever is longer.

5.3 Limitation of Damages
The liability for any defective product shall in Bgent exceed the purchase price
for the defective product.

5.4 No Consequential Damages
Advanced RF Technologies, Inc. has no liabilitygeneral, consequential,
incidental or special damages.

5.5 Additional Limitation on Warranty
Advanced RF Technologies, Inc. standard warranggamt cover products
which have been received improperly packaged,etter physically damaged.
For example, broken warranty seal, labels exhipitampering, physically abused
enclosure, broken pins on connectors, any modificatmade without Advanced
RF Technologies, Inc. authorization, will void athrranty.

5.6 Return Material Authorization (RMA)
No product may be returned directly to AdvancedTeEhnologies, Inc. without
first getting an approval from Advanced RF Techgads, Inc. If it is determined
that the product may be defective, you will be giae RMA number and
instructions in how to return the product. An uthauized return, i.e., one for
which an RMA number has not been issued, will iberned to you at your
expense. Authorized returns are to be shippeldet@adldress on the RMA in an
approved shipping container. You will be given oaurier information. Itis
suggested that the original box and packaging maégeshould be kept if an
occasion arises where a defective product neelos shipped back to Advanced
RF Technologies, Inc. To request an RMA, pleadig223) 254-8131 or send an
email to techsupport@adrftech.com.
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Appendix A: Specifications

Parameters Specifications Remarks
Frequency Downlink | 869~894MHz
Range Uplink | 824~849MHz
Frequency Error <+0.1ppm
Band Selection AF/BF
) AF(A-869~880 MHz,A’-890~891.5MHz)
Downlink
Band BF(B-880~890 MHz,B’-892~894MHz) GUI Selectable
Reconfiguration Unjinge | AF(A-824-835 MHz A"-845-846.5MH2)
plin
BF(B-835~845 MHz,B'-847~849 MHz)
Fullband | <+1.5 dB
Gain Flatness
Each band| < +1.5 dB
Maximum 90 dB @ C9024, C9030
95 dB @ C9533
) Step 0.5dB
Gain
Range 40dB
Tolerance| < +2.0dB
Downlink | C9024(24 dBm),C9030(30 dBm), C9533(33 dBm) Composite
Output
Uplink | C9024(24 dBm),C9030(30 dBm), C9533(33 dBm) power
AGC Control Error AGC +0.5dB
Spurious emissions <-15dBm
OIP3 > 45 dBm
Inter modulation <-105 dBm
Roll offs > 45dBc @ 1MHz outside Passband
Delay <5us
Noise Figure < 5.0 dB @max gain
VSWR <151
Coupling for Modem 18+ 2 dB
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Parameters Specifications Remarks
Cabinet Wall Mounting
Casing Class IP 20 Minimum Indoor Type
Weight 37.5 Ibs
Size 16.15x11.98 x 8.75 Inches
Color 7414B
Input/output N Female
.IC.:;SQ ector Ethernet RJ45 Female
Frame ground Hex Nut(M6)
Cooling Convection Cooling(No fan)
A.2 Environmental Specifications
Parameters Specifications Remarks
Operating Temperature | -10 ~ +50C Ambient
Relative humidity 5~90%, non-condensing
dust Industrial dust per Telcordia GR63 core
Cooling Method Convection Cooling (No fan)
A.3 Power Specifications
Parameters Specifications Remark
AC Power 100~130 VAC
AC Frequency 45~65 Hz
AC Supply Protection Fuse
Back Up Battery optior] 12V(only C9024) 8 Hours
Ground External threaded stud
A.4 Other Specifications
Parameters Specifications Remarks
MTBF > 50,000 hours
Certificates UL 60950
FCC CFRA47 part 15
Warranty 3 Years
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Appendix C: Epoch-111-C9024/9030/9533 Over view

C.1Block Diagram

EPOCH-III-C9024 Repeater

IF AW
IF AW
IF SaW
= 4@
resey
\\,/ ......
e RVS FWD ;
AE AE
= ]
| LJ 3 Di ATTENUATOR DA ATTENUATOR
RS INPUT DETCTOR R INPUT DETCTOR RvS
OUTPUT DETCTOR «—— OUTPUT DETCTOR
IF SAW
+—— VSWR DETCTOR
IF SAW
CPL -20 oA AE CPL -2 el
RYS_OUTDET EORATOR: ATTENUNTOR BEE Mg RVE_IMN uq;@ s

IF SAW
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C.2 Components

Duplexer

Down Udc
Controller Up Udc
Modem Module
HPA

Power Supply
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Power Supply
It provides DC power to each module within the egpe
Controller

It is responsible for monitoring the status of eawddule and controls the
parameters.

Down Udc

The downlink RF signal that enters through the tgahlier is converted to IF
frequency, which is later converted back to RF desgey through SAW filtering.

Up Udc

The uplink RF signal that enters through the caliitgr is converted to IF
frequency, which is later converted back to RF dieatcy through SAW filtering.

Duplexer

It consists of two BPFs (band-pass filters): el X (869 ~ 894 MHz) & RX
(824 ~ 849 MHz)

HPA

It receives the output signal from the Up/Down cemer module and amplifies
the signal to the repeater’s rated maximum poweslle

Modem Module

modem Module
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