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1. Introduction

Repeaters are used to fill out uncovered areas in cellular mobile systems, such as base
station fringe areas, road tunnels, business and industrial buildings, etc.

A repeater receives signals from a base station, amplifies and retransmits the signals
to mobile stations. Also it receives, amplifies and retransmits signals in the opposite
direction. Both directions are served simultaneously.

To be able to receive and transmit signals in both directions, the repeater is connected
to a donor antenna directed towards the base station and to a service antenna directed

towards the area to be covered.
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Figure 1 Outdoor Application
Donor antenna

Figure 2
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Longent dual-band selective repeaters with 2 adjustable bandwidths have filters that
can be set to various bandwidths. This repeater type is suitable for the most carriers that need
2 band blocks support in 1900 MHz PCS band.

Figure3  Longent Repeater

1.1. Product Features

Full PCS band support in user definable 5, 10, or 15 MHz steps
2 programmable bandwidth, 0.5 MHz to 20 MHz for each

RF output power in user definable, 30 dBm max.

Web interface for monitoring and control

Integrated RF module

Ver.2 4
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1.2. Front View
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1.3. Bottom View
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2.

Specification

2.1. RF Specifications

Frequency Band

Number of Bands

Bandwidth

Gain Adjustment Range

ALC

Absolute Group Delay

Output Power

Maximum Input Power
(Non-destructive)

Out of Band Spurious Emission
Selectivity

Pass Band Ripple

Noise Figure at Max Gain
VSWR

1850 — 1910 MHz, Uplink (Reverse Link)
1930 — 1990 MHz, Downlink (Forward Link)
2

0.5 — 20 MHz, Programmable

55 -85 dB (1 dB Steps)

>30dB

<10 ps (8 us Typical)

+30 dBm, Total

+13 dBm

-30 dBm, max.

<-20 dB @ +/-500 kHz out of band

<-30 dB @ +/-700 kHz out of band

<-50 dB @ +/-1 MHz out of band

6 dB

(Typical 3 dB @ +/-1 MHz departure from the
edge within the selected band)

5dB

<15:1

2.2. Electrical Specifications

Power Supply Voltage (default)
Power Consumption, max
DC Output of PSU

115 VAC
200 W
27V, 12V

2.3. Mechanical Specifications

Ver.2

Dimensions (WxHxD)
Weight

RF Connector

Signal Connectors

410 mm X 520 mm X% 234 mm

23 kg

N-type female

RJ45 Modular Jack

DB25 female for 8 dry contact output
DB9 female for 6 dry contact input
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2.4. Environmental Specifications

® Temperature Range -25to+55 C
® Humidity 95%, Relative
® C(Casing Class IP53

2.5. Monitor and Control

Monitor

® Output Power
ALC Attenuation
DGC Attenuation
PA Enable
PA temperature
VSWR
Band Setting

® Used Gain
Control

® ALC level

® DGC Attenuation

® PA Enable
Band Setting

>
)
S e

PA fault

High Temperature

Overpower

Synthesizer Fault (unlock)
PSU (Power Supply Unit) fault
Self-oscillation

VSWR Alarm

Door Open Alarm

External Alarm 1 ~ 6

Ver.2 7
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3. Functional Description

Longent repeaters work as bi-directional on-frequency amplifiers. A repeater receives,
amplifies, and retransmits signals downlink and uplink simultaneously, i.e. from the
base station via the repeater to the mobile stations and from the mobile stations via the
repeater to the base station.

The repeater is connected to a BS antenna, directed towards the base station, and to a
MS antenna directed towards the area to be covered. These antennas are connected to
the repeater with N type male connectors.

Operational and power LEDs are visible on the repeater bottom.
The repeater works with convection cooling without fan.

Operational parameters such as gain (DGC attenuation), bandwidth, ALC levels, etc.

are set using a notebook or keypad locally or remotely via modem with a data
interface to the repeater control unit.

3.1. Block Diagram

BSA-DL-1 .
donor ILNA-DL PA-DL service

i BSA-DL-2 i
DPX DPX
ANT ANT

LO

A

LNA-UL
= 5
18  Bj
POWER
MODEM MCU [aciiov]
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The signal from the base station is received via the repeater donor (BS) antenna and is
then forwarded through a directional coupler (DC). The signal passes a duplex filter
(DPX), is amplified in a low noise amplifier (LNA), and enters the band selective
amplifier (BSA), which has two parallel bands.

The first mixer stage on the BSA amplifier, which is controlled by a synthesizer,
converts the received frequency down to the IF frequency. The signal is then filtered
by a SAW band pass filter and amplified before it is fed to the second mixer stage,
controlled by the same synthesizer as the previous one, for converting back to the
original frequency. The SAW filter can be adjustable for each BSA has adjustable
bandwidth.

A detector on the PA measures continuously the output level. The signal from this
detector is used by the automatic level control, ALC, to supervise and, if necessary,
reduce the output power to keep it under a setting level.

The output signal passes duplex filter (DPX) and fed to the repeater service (MS)
antenna.

The uplink signal path, i.e. from the mobile station through the repeater to the base

station, is identical to the downlink path the other way round. Only some levels and
component values differ.

Ver.2 9
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3.2. Unit Descriptions
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LAN and Dry Contact Interface board
PSU (Power Supply Unit)
MS Duplexer
Modem
BS Directional Coupler
Downlink Integrated Module
Uplink Integrated Module
BS Duplexer
Keypad and LCD

. Control Unit board

11. Battery for Control Unit

12. Door Switch
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—
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4. Installation

A preferable site for the repeater is a tempered and ventilated place. If a repeater is
placed outdoor and can be exposed to direct sunshine, it is essential that the air can

circulate around the repeater with no obstacle.

Do not install or open a repeater at bad weather, such as intense rainfall, snowfall or
hail, storm or high wind, extremely low or high temperature and high humidity.

4.1. Mounting

1. Mount the provide bracket

Normally, the repeater is mounted on a wall. The mounting bracket is attached to a

wall using locking screws.
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2. Hang the repeater

After attached the bracket, hang the repeater on the two upper supports and use one
MS5 screw to fasten the repeater to the bracket.
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4.2. Connection

1. Connect antennas
Connect the service antenna (MS) and donor antenna (BS) coaxial cables to the N
type female connectors marked with MS and BS.

2. Connect repeater to AC supply
Plug in the power connector on the bottom of the repeater.

3. Station ground

For the repeater supplied from mains, the mains outlet must be grounded. There is a
ground screw (M5) on the right side of the repeater.

Ver.2 12
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5. Operation and Maintenance
5.1. WEB Interface

5.1.1. Introduction

Longent repeaters allow you to read and modify the current status via local WEB as well as
remote SNMP.

The main program features:

® Supporting local WEB interface to show and modify the status value

® Supporting Http 1.0

® Supporting remote SNMP to show and modify the status value

® Supporting SNMP versions 1, 2.

5.1.2. Hardware and Software Requirements

Your computer must meet the following requirements to be able to connect the repeaters via local
WEB interface:

Pentium III processor 600MHz or higher

RAM 64 MB minimum, 256 MB recommended

SVGA-compatible video card supporting the resolution of 800*600 or higher

Network adaptor

A cross cable to connect your computer and the repeater

A WEB browser like IE 5.0 or higher

Installed and configured TCP/IP protocol stack

Your computer must meet the following requirements to be able to connect the repeaters via
remote SNMP:

® Pentium III processor 600MHz or higher

RAM 64 MB minimum, 256 MB recommended

SVGA-compatible video card supporting the resolution of 800*600 or higher

A wireless CDMA Modem to connect through the Asynchronous and Fax Service

[ ]
[ ]
[ ]
® A SNMP Manager to append MIB file and read repeater

Ver.2 13
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5.1.3. Environment Configuration

The repeater uses the WEB interface to Configure. It used the static IP. Default IP is
192.168.1.199. So your computer must use the static IP too and the same subnet mask
(255.255.255.0). Your computer can use all the IP from 192.168.1.1 to 192.168.1.254 except the
repeater’s one (default is 192.168.1.199).

The method of configuration is following:

First, open the “start” menu. Choose the “Show all the connects” from the “Connect to”.

B ol & - RS B s
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In the “Network Connections” window, right click the “Local Area Connection” and choose the

“Properties” in the pop menu.

[5] Crmste arew conrmctan

% Setupa home or snal
ffice network.

N T Wircdows Frosl
settrnn

Boan| (3 (g @ 7 W it Bt | 71 v ptures. D s MYREE s
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In the “Local Area Connection Properties”, there is a “General” page. In this page, choose the
“Internet Protocol(TCP/IP)” in the “This connection uses the following items” list. Click the
“Properties” button.

-4 Local Area Connection Properties L] el

General I.ﬁ.uthenticatiunl .ﬁ.dvancedl

Connect using:

H& Broadcom Met=treme Gigabit Etheme

Thiz connection uzes the following items:

[ 57 MwLink IFX/SP/MetBI0S Compatible Transpart F'rn:nt-;l
W %= AEGIS Protocol IEEE 802.1x] +3.1.6.0

= I nternet Protocol [TCRAF)
-
4| | »
[nstall... Wrmstall | Froperties |
— Description

Tranzmigzion Control Protocol/|ntermet Protocal. The defaulk
wide area network protocol that provides communication
across diverse interconnected netwarks,

IV Show icon in notification area when connected

¥ Maotify me when this connection has limited or no connechivity

k. Cancel

Ver.2 16
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In this “Internet Protocol (TCP/IP) Properties” page, choose the “Use the following IP
address”, and sign the “IP address” like 192.168.1.99 and “Subnet mask” 255.255.255.0
“Default gateway”192.168.1.1 .Others are empty.

Internet Protocol (TCP/IP) Properties | ﬂﬂ

General

“'ou can get |P settingz aszigned automatically if pour netwark, supparts
thiz capability. Othenaize, pou need to ask vour nebwork, administrataor for
the appropriate [P settings.

™ Obtain an IP address autamatically

—f% lse the fallowing IP address:

IP addreszs; I 192 168 . 1 . 99
Subnet magk: I 285 0285 285 0
Default gateway: BT

{7 [btain DHE server address automatically

—i% Use the following DNS server addresses;

Freferred DMS zerver; I

Alternate DMS zerver I

Advanced... |
k. I Cancel |

Press the “OK” button, you’ll finish the configuration.

Now you can use a cross cable to connect your computer and the repeater. You can use IE to read
and notify the repeater information.

Exception: Access without the IP.

Ver.2 17



1900 MHz PCS Band Selective Repeater User’'s Manual

5.1.4. Basic Operation of WEB Interface
After configuration is done, you’re able to use IE to read and notify the repeater information.
Open a new IE. Input the http://192.168.1.199 (or http:// IP you had set before) in the “Address”.

'aahuut:hlank-Micrnsnlt Internet Explorer 7_ = _|EI|5|
Ele Edit ‘Miew Favorites Tools Help | ';l‘
IJ Back v \_} v D @ ‘_h | )?]Search f/t( Favories E} L*‘v _3_% = _‘J E ﬂ l$ @ 3
Address | hitpiiji92.166.1.193] I Be |unks »
YaHoo! - @ - - O - | [ tEEE - A EE FEEse 1 ﬁ%|taﬂﬂ [ R
Y_’ - évl ﬂSearch web|v| & [ - @‘ =gmal + @My vahoo! » B3 Answers - ol Games + % FIFAWorld cup »  §b Music - »
=
E
|&] Done [ [T [ e rkernet b
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The IE will show the “Station WEB” page.
1. Login
The first page is the “Login” page. You must input the correct user name and password. Default

99

value “enter your name” is “ user ”, “ password " is  “123”

Then you will press the “Enter” or “login” to login.

IEHE) &EE EEYW R TAD FE
ERE- - DE A Qe Gvwx OB 3B S0 -2Aa

(D) @http:ﬁ192.1sa.1.199 = ona uE >
[<]

[&) 5= [T [ e mkerner
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2. Repeater View Page
If you input the right user name and password, the page will jump to the main page — “Repeater
View Page”.

a Longent Station view page - Microsoft Internet Explorer 5 |5 |5|

WP SERE EHEY WL TED  Fhi |i

GRE - - QF | Ons Sk PR 3B S0-EHA
HiAHD) IEhttp:)’,l’lgz.lﬁﬁ.l.199)’waw.htm j R | e >

Basic Information
0
Eead Status

Configuration

ALARM:

Door open !

|&] e [T [ e mkerner

This page has three parts divided by a line. The top part is the link to other operation page. The

other is showing the station information.

Operation page link:

Read Status Read the new information of the station.

Configure Repeater Basic Configure the basic information like Vendor 1D, Type Code etc.
Configure Repeater Parameters Configure the basic Parameters like ALC, DGC etc.
Configure Repeater IP Configure the local IP for next connect.

Configure Modem Configure the modem to the wireless connect.

Exit End of the using and return login page.

Station Information:

® Basic Information Show the basic information of the repeater.

® Read Status Show the parameters of the repeater that can read only.

® Configuration Show the parameters that you can change to change the repeater state.

® Alarm Information Show the Alarm state that the repeater has then. If don’t have show “No

alarm”.

Ver.2 20
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3. Read the repeater status
If you press the Read Status link, wait for a minute, the page will refresh and show the new status
of the repeater.
Note: If there are some wrong strings or illegal strings on the page, please press the “refresh” on
the IE, and then the page will show the right one.

4. Configure the repeater
If you press the Configure Repeater Basic link, you will in the Configure Repeater Basic page.

In this page you can change the basic information.

a Configurate_RFPara - Microsoft Internet Explorer

HHHE fIEE) EEW  dRa TAM

ERE- - DE A Qe Gvwx OB 3B S0 -2Aa

HiAHD) Iahttp:)’,l’lgz.lﬁﬁ.1.199)’has|c_cnnﬁguratlnn‘htm j o | g >

[&) 5= [T [ e mkerner
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If you press the Configure Repeater Parameters link, you will in the Configure Repeater
Parameters page. In this page you can change the settable information.

a Configurate_RFPara - Microsoft Internet Explorer

IEHE) &EE EEYW R TAD FE
ERE- - DE A Qe Gvwx OB 3B S0 -2Aa

HiAHD) IEhttp:f,l’lgz.168.1.1ngpara_mnflguratlnn.htm j o | g >

[&) 5= [T [ e mkerner
There are two links in the Configure Repeater:

® View Page Return the view page and do nothing of configuration.

® [Exit End of configuration, do nothing of configuration and return the login page.

Two parts you can Configure:

® Basic Information Setting Change the basic information of the repeater.

® RF Parameters Setting Change the parameters of the repeater and the repeater will
work as the input.

If you finish changing, you will press “Enter” or “Set” button to affirm the change. Please wait

for a moment, and then the page will jump to the View Page and show the new status.

Note: If there are some wrong strings or illegal strings on the page, please press the “refresh” on

the IE, and then the page will show the right one.

Ver.2 22
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5. Configure the repeater [P
If you press the Configure Repeater IP link, you will in the Configure Repeater IP page. In this
page you can change the IP that you next time connect to.

a Configurate_RFPara - Microsoft Internet Explorer
e WEED HEFY W TRD &
ERE- - DE A Qe Gvwx OB 3B S0 -2Aa

HiAHD) @http:f,l’lgz.168.1.199)’Ipnddress_cnnﬁguratmn‘htm j o | g >

192.168.1.159

255.255.255.0
192.168.1.1

[&) 5= [T [ e mkerner
There are two links in the Configuration Repeater:

® View Page  Return the view page and do nothing of configuration.

® Exit End of configuration, do nothing of configuration and return the login page.
The input box has the IP now. You can input the new one and press “Set” to affirm.

Note: If there are some wrong strings or illegal strings on the page, please press the “refresh” on
the IE, and then the page will show the right one.

Ver.2 23
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6. Configure the Modem
If you press the Configure Modem link, you will in the Configure Modem page. In this page you

can change the IP that you next time connect to.

a Configurate_RFPara - Microsoft Internet Explorer

e WEED HEFY W TRD &

CRE-= - D[F o Qer Gewmx GEs 3 B- S0 -EHA

HiAHD) @http:f,l’lgz.168.1.199)’Mndem_ﬁnnflguratlnn.htm j o | g >

202.9% 16068

1200

[&) 5= [T [ e mkerner
There are two links in the Configuration Repeater:

® View Page  Return the view page and do nothing of configuration.

® Exit End of configuration, do nothing of configuration and return the login page.
The input box has the modem information. You can input the new one and press “Set” to affirm.
Note: If there are some wrong strings or illegal strings on the page, please press the “refresh” on
the IE, and then the page will show the right one.

7. Exit
If you don’t want to do the read or configuration, you can press the “Exit” to end of you operation
and do nothing of the configuration.

Ver.2 24
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5.2. Keypad Interface

Longent repeater can be operated via a keypad interface, which offers three main
menus: View Menu, Configuration Menu and Warning Menu. There are five key
buttons: Menu, Up, Down, Enter, Back and a LCD panel.

The Menu key is used to launch the main menus and enter the corresponding
submenu. The Up and Down key are used to scroll through the submenus within
current main menu, and also will be used to modify the blinking bit of data by one
digit increment or decrement in editing state. The Enter key is used to start and end
the editing operation, also alter certain bits of data in editing state. The Back key is
used to turn back to the upper menu or cancel the current operation in editing state.

It should be noted that the system does not respond to any key for 15 seconds’ boot
process when power up the repeater.

Ver.2 25
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5.2.1. Menu Tree
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5.2.2. View Menu

Output Power Display

The Output Power Display menu shows the instantaneous power of the repeater.

This screen shows that the composite power is 30 dBm on the output of downlink,
while the composite power is less than 3 dBm on the output of uplink.
When the power is less than 3 dBm, the display will show “--" instead of a usual digit.

ALC Attenuation Display

The ALC Attenuation Display menu shows whether or not the gain is being actively
attenuated by Automatic Level Control to keep the power under a certain level.

DGC Attenuation Display

The DGC Attenuation Display menu shows the value of Digital Gain Control
attenuation, which is used to adjust the maximum gain of the repeater.

ALC Setting Display

The ALC Setting Display menu shows the Automatic Level Control points that
determine the limits of the composite power for output.
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PA Temperature Display

The PA Temperature Display menu shows the temperature of PA modules in
centigrade.

VSWR Display

The VSWR Display menu shows the VSWR value of the repeater terminals.

Gain Display

The Gain Display menu shows the current gains of the repeater. The gain is
determined by the equation:
Gain = 85 dB — (DGC Att.) — (ALC Att.)

Pass Band Display

The Pass Band Display menu shows the frequencies of the two pass bands.
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PA Enable Display

The PA Enable Display menu shows the working status of the PA modules, i.e. on or
off.
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5.2.3. Configuration Menu

Pressing the Menu key will begin to enter the Configuration Menu, which is selected in the main
menus. A password is requested from the user with the first digit blinking, the Up and Down keys
are used to change the blinking digit, the Enter key is used to confirm the blinking digit and shift
to the next one. The password consists of 4 digits and defaults to 4 zeros: “0000”. Successful
password will permit the user to configure the repeater.

ALC Level Setting

Press Enter key to start edit, the first digit of uplink ALC will blink, then press Up or
Down key to select a desired value, press Enter key to confirm it and shift to the next
one. When the setting of the second digit is finished, the display will steady.

Pressing Down key that the star will switch to the downlink, the process is the same.

This screen shoes that the uplink ALC Level is set to 24 dBm, and the downlink ALC
Level is set to 30 dBm.
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DGC Attenuation Setting

The DGC Attenuation setting process is much the same as the ALC Level setting
process.

PA Enable Setting

Press Enter key to start, the Up key and Down key can be used to trigger on or off,
and press Enter key again to end.

Pass Band Setting

Press Enter key to start, after setting the low-end frequency and high-end frequency of
pass band 1 on downlink, press Enter key to end. The frequencies on uplink are set
automatically upon the downlink band.

Change Password

The screen asks for the current password. If the current password is entered
successfully, it will allow the user to create a new password. Pressing the Enter key
for the last digit of the new password will save the new password for the future.

A password can consist of 4 digits from 0000 to 9999.
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5.2.4. Warning Menu

Any of the following alarms will cause a warning in the Warning Menu. The warnings
will appear in a sequence, if several alarms occur. The Up and Down keys are used to
scroll through the warnings.

A warning will be ceased if the cause of the alarm is no longer detected.

PA Fault

Unlock / Synthesizer Fault
Over VSWR

Over Power

Over Temperature

PSU Fault and Door Open
Self-Oscillation

External Alarm

This screen shows that the door is opened.
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Federal Communications Commission Statement

This device complies with part 15 of the FCC Rules. Operation is subject to the
following two conditions: (1) This device may not cause harmful interference,
and (2) this device must accept any interference received, including
interference that may cause undesired operation.

This equipment has been tested and found to comply with the limits for a Class
B digital device, pursuant to part 15 of the FCC Rules. These limits are
designed to provide reasonable protection against harmful interference in a
residential installation. This equipment generates, uses and can radiate radio
frequency energy and, if not installed and used in accordance with the
instructions, may cause harmful interference to radio communications.
However, there is no guarantee that interference will not occur in a particular
installation. If this equipment does cause harmful interference to radio or
television reception, which can be determined by turning the equipment off and
on, the user is encouraged to try to correct the interference by one or more of
the following measures:

-Reorient or relocate the receiving antenna.

-Increase the separation between the equipment and receiver.

-Connect the equipment into an outlet on a circuit different from that to which
the receiver is connected.

-Consult the dealer or an experienced radio/ TV technician for help.

CAUTION:
Any changes or modifications not expressly approved by the grantee of this
device could void the user's authority to operate the equipment.

FCC RF Radiation Exposure [

This equipment complies with FCC RF radiation exposure limits set forth for an [
uncontrolled environment. This equipment should be installed and operated with [
a minimum distance of 30cm between the radiator and your body. [
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This equipment complies with FCC RF radiation exposure limits set forth for an uncontrolled environment. This equipment should be installed and operated with a minimum distance of 30cm between the radiator and your body. 
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FCC RF Radiation Exposure Statement
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