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About this Quick Installation Guide

Please note that the instructions in this Quick Installation Guide have been abbreviated to
provide a brief overview of the Big Pipe STL System and should be used in conjunction with the
BP 4500 Radio User’s Guide as well as system drawings and information for your specific
configuration. It is highly recommended that you connect up your system in a lab
environment and verify operation prior to field installation.

Tools/Items Required for Installation of the Big Pipe System
The following are needed to successfully install a Big Pipe System:

Wire Stripping and Crimping Tool (for AC Power and RG59 cables)

Screw drivers (both Flat and Phillips)

Voltmeter / Ohmmeter

Ground Cable / Strap

Sealing Tape

Cable Strapping

Laptop Computer

Download Java interface application for communicating to the Radios.

CAT-5 Crossover Cable for connecting a Personal Computer directly to a Multiplexer
CAT-5 Straight Thru Cable for connecting a Personal Computer to a Multiplexer via a
switch or a hub.

Qty (1) 8mm wrench or nut driver (for installing the Radio Brackets)

Qty (2) 13mm wrenches or nut driver (for installing Pole Mounting Brackets and Clamps)

N O

Verify Shipping Package Contents from B.E.

Depending on the type of system you have purchased, the equipment from B.E. will vary.
However, there are some simple checks you should perform to ensure you received the proper
pieces of the system.

Radios and related items:

[ ] TXHIand TX LO Radio Pair: The radio pair may be on 5.8GHz or 5.3GHz depending
upon your system. However, it is important to note that a 5.8GHz TX LO can only be
connected to a 5.8GHz TX HI and the same for a 5.3GHz system.

Ethernet Outdoor Cable: Standard RJ45 to weather-tight Conxall connector (two per
radio pair).

Data Outdoor Cable: Standard BNC to weather-tight TNC DS3 connector (four per
radio pair; not used if your Radios are configured for Ethernet Only operation).

Outdoor Power Cable: Un-terminated cable with weather-tight Conxall connector on
one end for connection to radio (two per radio pair).

AC Adapter: Un-terminated 48V Cable and AC Power cord with adapter (two per radio
pair).

o o O 0O 4

Radio Mounting Bracket Kit: Each Radio comes with a mounting bracket kit.
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[l Antenna Cable: Outdoor 50Q coax cable with weather-tight N type connectors for
connecting the radios to the external antennas (2 per radio pair).

Multiplexers and related items:

[ ] BP 400 INT Chassis: Multiplexer Frame with Power Supply and Fan (number per
link depends upon your system’s configuration).

[] BP 400 DS3 NAU: Network Card with DS3 Connections to Radio along with
Ethernet, 4DS1, and Craft connections (one per BP 400 INT Chassis).

[ ] SIM Module: Service Interface Modules (ASIM, AVSIM, SMPTE310)
(number per BP 400 INT Chassis depends upon your system'’s configuration).

4. Verify Frequency of the Radio Pair

[ ] Inspect the ID Sticker on both Radios to ensure that they are in the same frequency
band (5.8GHz or 5.3GHz). Please note that Radios of different frequency bands will
not communicate. As such, a 5.8GHz radio will only talk to another 5.8GHz radio,
while the same is true for the 5.3GHz radios.

[ ] Inspect the ID Sticker on both Radios to ensure that the pair consists of a TX HI (TX
High) and TX LO (TX Low) radio. Radios pairs transmit (TX) and receive (RX) on 2
different frequencies with their respective frequency bands, therefore a HI Band
radio must be paired with a LO Band radio.
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5. Typical Big Pipe System

Coaxial Lightning Arrestors
MUST be installed at each Antenna
Port (see Section 6.2 for details)

External
Antenna

.

External
Antenna

P 4500 Radio BP 4500 Radio
(External Antenna required) (External Antenna required)

NOTE: OUTSIDE INTERNET may ONLY be connected to the
system at either the Studio OR the Transmitter Site, but NOT
BOTH. If Outside Internet is connected at both sites, a “closed loop”

: :
/! { system will be created which WILL shut the Big Pipe System down!! 1 1] :
! 1]
N N | Lightning Arrestor Boxes for 11
AN each Multiplexer MUST be installed I 1]:
I I (see Section 6.1 for details) I |
. | .

F: —I —_— —_— —_— —_— —_— —_— —_— —_— —_— q F —_— —_— —_— —_— —_— —_— —_— —_— +' l-:
t 117083 o Studio | Transmitter topszoutl 1]
+ | -, onRadio . . Radi N
S Nt =) Site Site. === L1
¢ | ToDS3IN I AC Line I AC Line I To DS3 IN :
+ | on Radio -1 I_ - on Radio .
: 1 BVDC 48VDC 11 :
¢ | 48vDC . 1 A 48VDC :
: ' Ethernet 1 F :

To TX1 on MUX | ITO RX1 on MUX BP 400 1 l_ — _.I”” .......... E :[Fw.eFr;ét.é

(DS3 IN on Radio) . . (DS3 OUT on Radio) Multiplexer

Internet - connect
-------- to Ethernet Port

Q (see NOTE)
Optional ”/

Local PC Q/ Internet

N (see NOTE) Local PC N,

g PR g

Studio Site Building Transmitter Site Building
Figure 1 - Typical Big Pipe System Installation
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6. Lightning Protection Kit

The Big Pipe System comes with Lightning Protection Kits (979-4500-001), (2) per link.
Included in this kit is a Lightning Arrestor Box (141-1010) that connections from the
Multiplexer to the Radio pass thru. Also included in the kit is an In-Line Coaxial Lightning
Arrestor (141-1001) for the Radio to Antenna connection. It is very important that all
lightning arrestor devices be properly installed.
Lightning Protection Kit (979-4500-001) contents:

[ ] 141-1001 Lightning Arrestor, N-Type Coaxial

[] 141-1010 Lightning Arrestor, DS3/E3 Connector

[] 417-9079 Connectors, TNC, RG-59, 75 Ohm Male

[] 550-048 Connector, UG-57B/U N Adapter
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6.1. Lightning Arrestor Box (for Multiplexer to Radio Connections)

141-1010, Lightning Arrestor,

DS3/E3 (Supplied in Lightning ;
Protection Kit) -\

Qty (4), 417-9079 Connector,
TNC, RG-59, 75 Ohm, Male
(Supplied in Lightning Protection Kit)

To DS3 OUT__/SNNEREIE e B\ 10 RX1 on

on Radio 3 Multiplexer
To I;Sj‘IN To TX1 on
on Radio Multiplexer

Mounting Screw
Locations

“

48VDC Power
Cable

NOTE: Insert all cables thru the
watertight connectors and into the
box before terminating.

48VDC Power AC

@
@
ang . 1
Ethernet ) Cabl
Cable o : abie I Line Cord
_— N
i1 @
_/an R Ethernet
Connect to = & Cable

System Ground
(customer supplied cable)

Radio Connections

48vDC (E[HD

Ethernet (E[ D

Ethernet from
Multiplexer

48VDC-
(wire may be Black or White)

48VDC-
(wire may be Black or White)

48VDC+ 48VDC+
(Red Wire) (Red Wire)
Ethernet Ethernet

Connections Connections
Orange (RX-)
Orange/White (RX+)
Green (TX-)
Green/White (TX+)

Orange (RX-)
Orange/White (RX+)
Green (TX-)
Green/White (TX+)

Figure 2 - Lightning Arrestor Box Connection Details
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6.2. Coaxial Lightning Arrestor (Radio to Antenna Connection)

Typical
Antenna

Radio

To System Ground
(Customer Supplied Cable)
N-Adapter

(550-048) -_FI

NOTE: Arrestor MUST Be Oriented and
= Installed Exactly As Shown!
Connect Directly W o - Connect to
to the N-Type - bl L. R TS i - - | — N_Type Port
Port on the Antenna on Radio

Coaxial Lightning Arrestor
(141-1001)

Jamnut Cab_le, Coax,
Lug Radio to Antenna
(949-4000)
Internal

Tooth Washer

Figure 3 - Coaxial Lightning Arrestor Connections (Typical Each End of the Link)
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Step 2 — Attach the Pole
Mounting Bracket to the Radio
Bracket as shown. Using (2)
13mm wrenches, install (1)
M8 X 40 bolt, (1) flat washer on
one side and (1) flat washer,
(1) lock washer, and (1) nut on

the other side.

Step 3 - Install the Pole
Clamp as shown for pole
diameters ranging from

1.75" - 3.0".

Flip the Pole Clamp over for
smaller pole diameters ranging
from 1.0” = 1.75".

In either case, use a 13mm :: @ . """ o0
wrench to install (2) M8 X 70 : -

Bolts, (2) lock washers, and
(2) flat washers.

i NOTE: Unless noted otherwise, all -
NOTE: There are also slots in the £ mounting hardware is supplied in

Pole Mounting Bracket to facilitate
the use of metal straps (supplied

by customer).

Radio Pole Mounting Brackets

Each radio comes with a Pole Mounting Bracket Kit. The Pole Mounting Bracket
(installed as shown below) will accept pole diameters ranging from 1.75” — 3.00". By
flipping the Pole Clamp over, the unit may then be mounted on smaller pole diameters
ranging between 1.0” — 1.75". Prior to mounting the radios on the tower near the
antennas, most of the bracket assembly (Steps 1 & 2) may be completed on the ground.
See the instructions included in the Pole Mounting Kit for additional information.

Please note that Radios operate at a High Frequency and cable length MUST be
minimized to avoid RF loss (supplied RF Output Cable is 6 feet in length). The
Azimuth Orientation of a Radio is NOT critical, only the Azimuth Orientation of the
External Antenna.

Step 1 — Position the Radio exactly as

shown (arrow pointing upward) and

use an 8mm wrench to install the

Radio Bracket with the (4) M5 X 20 ()
screws, (4) lock washers 2

and (4) flat washers. f

[4
AMEIHLA

it

LANSHIHLA

Pole
Mounting
Bracket

the Bracket Kit .

Figure 4 - Radio Mounting Brackets (Typical Outdoor Installation)

©2006 Broadcast Electronics Inc. E\




8. Radio Connections

The following diagram should be used as a reference for connecting up the radios in your
system.

Air Vent —\
) — O co—

(1) POWER (6) Ethernet 2

(2) Craft (7) Ethernet 1

(9) LED Status
Indicators

(4) DS3 OUT

(8) External Antenna

Figure 5 — Radio Connections
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1.

POWER Connector — Ensure that the following steps are taken before connecting power
to the Radios.

Step 1 — The weather-proof connector connects to the radio. The un-terminated
end must be connected to the AC Adapter (see Figure 6).

Step 2 — Determine the location of the Lightning Arrestor Box. Refer to Figure 2 of this
document for the Lightning Arrestor Box Connection Details. Additionally, refer
to Section 2.13 of the BP4500 User’s Guide for details. The Lightning Arrestor
must be placed near the system ground and connected with customer supplied
materials.

Step 3 — On the AC Adapter, crimp the female blue colored connector to the black wire
and the female red colored connector to the white wire

Step 4 — Connect the blue female to blue male connector and the red female to the red
male connector.

Step 5 — Cut the un-terminated end of the power cable to the desired length and strip the
red and white or black wires.

Step 6 — Connect the blue female to blue male connector and the red female to the red
male connector.

See Lightning Protector
Connection Details AC

Line Cord

Lightning
" | Protector

Cabling runs up /" White or Black
tower to radio

Red Wire

Figure 6 — Connecting Power to the Radio

©2006 Broadcast Electronics Inc. E\




-10-

Power

Craft

RSSI

. "=~ Ds3IN Ds3oUT

CRAFT Connector — The Craft connection is only to be used by service
technicians and is not intended for use during the operation of the radio. No craft
cabling is provided with the system.

RSSI Connector — The RSSI connector is a BNC connection and is intended to be used in
the aligning of the antennas. During the installation on a tower or building, a voltmeter
should be connected to this port and the voltage peaked for the best signal strength. This
voltage should be around 2.0V which is approximately -58dB signal level. This level or
stronger is desired for a good quality link.

DS3 OUT Connector — This TNC connector should be connected with the supplied Belden
8241 RG-59 cables to the RX 1 BNC connector on the multiplexer equipment.

DS3 IN Connector — This TNC connector should be connected with the supplied Belden
8241 RG-59 cables to the TX 1 BNC connector on the multiplexer equipment.

Ethernet 2

Ethernet 1

DS3 Connections

See Lightning Protector
Connection Detail

DU .4 CfF To RX1
v ~3 ; ol - On Mux
| En 7
- ————— Lo L To TX1
N |r|c':> e »w"v On Mux
== Lightning
Protector

Figure 7 — DS3 IN and DS3 OUT Radio Connections

6. ETHERNET 2 Connector — When the radio is used in conjunction with the BE

Multiplexer, this connection may be used for monitoring and commissioning the radio.
RSSI, Power Level, Self Tests, and Monitoring of the remote radio can be accomplished
through this connection or the Ethernet 1 connector. Connect to this port using the
Belden Data twist CAT-5E cables.

ETHERNET 1 Connector — When the radio is used in conjunction with the BE
Multiplexer, this connection may be used for monitoring and commissioning the radio.
RSSI, Power Level, Self Tests, and Monitoring of the remote radio can be accomplished
through this connection or the Ethernet 2 connector. Connect to this port using the
Belden Data twist CAT-5E cables.

Note: Only one ETHERNET port is typically used.

E\ ©2006 Broadcast Electronics Inc.
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8. EXTERNAL ANTENNA Connector — This N Type connection is used to connect an
External Antenna to the Radio via a supplied 50Q coax cable. Please note that Radios
operate at a High Frequency and cable length MUST be minimized to avoid RF
loss (the supplied RF Output Cable is 6 feet in length).

9. LED Status Indicators — The LEDs indicate Ethernet 1, Ethernet 2, Data, RF Link, and
Power / Local Alarm status. Refer to Table 1.2 in the BP 4500 User Guide for detail.

Ethernet 1
_\ ouT &) |
Ethernet 2 _\ o ‘xg,

° b

Dats ee—— -
®
RF Link —/. @

Pwr / Local Alarm —/ & ol

Figure 8 - Radio LED Status Indicators

Radio Setup, Monitoring, and Provisioning
Follow these steps to power on and then provision the radio:

Step 1 — It is highly recommended that you connect up your system in a lab
and verify operation prior to installation on the tower.

Step 2 — If in a lab environment, connect cable with attenuators (minimum of 50dB) to the
antenna connection on both radios. For outdoor installations, connect to the
provided antenna. Be sure to install the coaxial lightning protector as shown in
Figure 2.

Step 3 — If you do not already have Java installed on your computer, download Java to
your computer by performing Steps 3a-3f prior to trying to connect to the radio
through the Ethernet port for setup and monitoring of the radio. If you already
have Java installed, proceed to Step 4.

Step 3a - Go to www.java.com

©2006 Broadcast Electronics Inc. EI
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Step 3b - Click on “Java Software Download”

{ fiddress i@ Http:,l';'www.]'ava.comj'en,l’
[enmewen -7

(’ | Welcome tojava.com

( Amughrt Bn MRtz

= - o
—

Jau a Puke’sZone | Games | Mabile | Desktap |  |ave Bvprywhers

Figure 9 - Java Software Download

Step 3c — Click on “Download Now"

31 P, javva, comyendownload indes. jsp

« e Lt -

= |
_

java- Duke's fane | Games | Mobile | Desktop |  |av¥a Everywhere

JAVA SOFTWARE lor Your Computer
FREE DOWNLOAD

Downioad Java Saftware for your desktop computer now!

Download Now

Figure 10 - Java Software Download Now

Step 3d - Click on “Begin Download”

= | &

}ava | Mobile | Desktop | Java Bwerywhere

DOWRNLOAD
JAVA SOFTWARE FOR WINDOWS

‘ou've chosen to downioad the 5.0 version of the Java

| ialalinT=In

e ur Marus Doveriad page vl allaw
— o b individually sslect Java
i Softwars for the spacitic plattorm yau
Iava s Javatechnology allows you to work ,w_am'_ P
T et and play in a secure computing :E’s&t‘?'ﬂ.ﬂwﬂbﬁd

environment.

« Javatechnology is in cell phones,
automobiles, the Mars Rover. and many
other places. By downleading it to your
computer. you will be able to

Figure 11 - Java Begin Download
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Step 3e - Click on “Manual Download”

Welcome to java.com.
( Brought to you by Sun Microsystems.
=2 2
—
Ja va Duke’s Zone Games Mobile | Desktop | Java Everywhere
[RyT—

Windows Automated Downloads

checking configuration...

Windows XP SP2 users: if you encounter an error, look at the top of this page
for a yellow bar that reads "This site might require the following ActiveX
control: "Java Plug-in 1.5.0_04" from "Sun Microsystems, Inc.”. Click here to
install...” Click the yvellow bar and choose "Install ActiveX Control...” to allow
installation to proceed.

We encountered an issue while trying to automatically install Java™ software
onto your machine. As a result, Java software was not installed properly.

“ou may not have the right system requirements to support Java software (zee the box
below). Most other izsues can be resolved. Please consult the Help or FAG sections for

azsistance.

If the Java software has not begun dovwnloading automatically, you may vwant to perform a

Manual Download »

System Requirements

® Wincdowes 95 (2nd Editions)
» Winclowes ME
= Windowes 2000 (SP3+)

Figure 12 - Manual Download

Step 3f — Click on desired download option and follow prompts to complete
installation.

Welcame to java.com.
( Ermughr t= you iy Suw McrevyeEmg.
= | senen T
_—
java Puke's2one | Games: | Mobile | Desktop. | [ava Bverywhere
[
JAVA SOFTWARE
To complete the download of the 5.0 version of the Java Rurtime Environment, pleaze select from the list
below. Onee you have Java sottware, you'll have access to & whole new world of interactivity. Please
" note that downloads are subject to our llcense agreement.
—
e GET JAVA SOFTWARE ON CD
Java- Wou can alzo choose to recejve Java software on & CDthrough a one-time purchese.

Windows Users: To zee if vour brovwser supports sutomatic installation, please click here.

STER | pONML AL STERZINSTA SETEFR 3 WERIFY

L {Online Instructions
fesze=221 KH)
Wi, i st allati
| Offline ) Instructions

ifilasize; 16.3 MB) Cimea e s insballacd

Figure 13 — Manual Download Options
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Step 4 — Connect the Ethernet Cable to Ethernet connection labeled ENET 1 or ENET 2. Either

port can be used to manage the radio.

Step 5 — Connect the assembled power cable to the power input (refer to Figure 6).

Step 6 — Wait up to 60 seconds and verify solid green LED for PWR/LCL ALM, RF LINK, and
DATA. The ENET 1 and ENET 2 LEDs will only light when you have Ethernet traffic
connected to these ports such as a computer for monitoring or actual Ethernet to a

network.

Step 7 — Connect the Radio to your Personal Computer using the provided Ethernet Cable.

Step 8 — Setup your PC with the following information: 10.0.0.1 as IP address and Subnet

mask as 255.0.0.0

On the PC go to Start -> All Programs -> Accessories -> Communications ->
Network Connections. Next, select the Local Area Connection icon, then select
Properties and the menu on the left will appear.

e Yt

ag)

Ayt Sy H U_LEI:E}":.‘.—
General | Authertication Advancedi
Connect using:

E¥ Broadcom 5704 Gigabit Integrated Co Configure...

Thiz connection uses the following items:

vl QQDS Packet Scheduler A

W %= AEGIS Protocol [|E_EE 80218 w2317

ey itentiih Protocol (TCRYIF] |
N } B

Install..

Dizscription

Transmizsion Contral Protocollntermet Protocal. The detault
wide area network protocol that provides communication
actozs diverse interconnected networks.

1 Show icon in notification area when connected
Muotify me when this connection has limited or no connectivity

| ak H Cancel |

[rit=r i b b [ TEE I E b £

an

Gereral

“You can get IP zettings azsigned automatically if your network. supports
this capability. Otherwize, you need to azk your network, administrator for
the appropriate [P settings.

Change the
[.P. address
then select OK

() Dbtain an |P address automatically
() Use the following IP address:
1P address:

| Subniet mask:

Default gateway:

(%) Use the following DMNS server addiesses;
Preferred DNS server:

Alternate DNS zerver

y — =
L oK. _]) Cancel I

Figure 14 - Configure the I.P. Address of the Personal Computer

NOTE: The High band (TX HI) radio IP address is 10.0.0.3 and mask is 255.0.0.0
The Low band (TX LO) radio IP address is 10.0.0.2 and mask is 255.0.0.0

Step 9 — Launch your web browser and enter either 10.0.0.2 or 10.0.0.3 to provision the

radios.
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NOTE: In order to provision the remote radio through the local radio there

must be a good link. The default username is root and the default password is
rootpass (all lowercase).

chito 010,007 Jﬂ

Goshead

User name: € root

Password: eoscsee.]

Default username = root
Default password =

Remamber my password

rootpass

Figure 15 — Password Menu

NOTE: A second user login may appear for users with certain versions of Windows

Explorer. If a second login screen does appear, simply re-enter the same
username and password.

Step 10 — If the following message appears click on “Yes” or “Always”

vyl

Ing S ey

' Dia you wantk ko trust the signed applet distributed by "Broadeast
Electronics"?

[x]|
Publisher authenticity can not be verified.,
1\ The security certificate was issued by a company that is not trusted,
LY

.
% 1 J The security certificate has not expired and is still walid,

| More Details |

—
w e )

Figure 16 — Security Warning Menu

NOTE: The radios are sent from the factory with the power set for +16dBm output power for
5.8GHz radios and +8dBm for 5.3GHz radios.
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Step 11 — To get an overview of the radio and it's performance go to the Information menu tab
and select Current Configuration. Access this menu to monitor RSSI Level, BER, DS3
Input Status, TX and RX frequency, TX Power and other key operating parameters of
the radio.

Status vxlarget Active
Indicators Resl o e Pomes o Measurements
# Receiver Overload Q@ Tx Synthesizer o]
BER Q2 Rx Synthesizer Q Tx Power
Demodulator Lock @ DS-3 Input @ Transmitter

Mode : Mormal

Channel : 1:Tx 5322 GHz Rx 5262 GHz
Remaote Radio IP Address : 10.0.0.2
RSSI Alarm Level : -80 dBEm
Radio Alarm on Loss of DS-3 Input : Enabled
Setti ngs Line Build-out : 0to 255 1.
Ethernet Port 1 Mode : 100 Mbps Full Duplex
Ethernet Port 2 Mode : 10 Mhps Half Duplex

IP Address: 10.0.0.3
sk: 265.0,0.0

Figure 17 — Current Configuration Menu

NOTE: A good RF link should have the following:

[] RsSI should be Normal (indicator should be green)
s || Receiver Overload should be Normal (indicator should be green)
= [ ] BER should be Normal (indicator should be green)

s [ | Demodulator Lock should be Normal (indicator should be green)

] RSS! level of -58dBm or better

[ ] BER of <10%or better

s [ | \\Vhen the multiplexer equipment is connected to the Radio, the DS-3 Input
Status should be Normal, if it is not connected the DS-3 Input Status will be Alarm.

s || If any of these items are red, then there may be an issue with the alignment
of the radio dishes and / or the connections to the multiplexer equipment.
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-17 -

Step 12 - If you desire to change any parameters, go to the Configuration menu tab, select
Commission Radio, and then click Submit for the changes to take effect.

‘Commission Radio AR
B P 4500 DS_3 Commission Manager Ault=hd VXTa rg e1
3
RSSI Q Acooss lanagee RSSI .63 dBm
Receiver Overload @ { Test AT ) BER <10°
BER @ 1 1 Update Software AltS T . TxPower -1 dBm
Demodulator Lock Q@ i Auto Refresh Status o Transmitter ON
R

Figure 18 — Accessing the Commission Radio Menu

Step 13 — Of you desire to change your Username and Password from the default, go to the
Commission Manager page under the Configuration menu and setup your
Username and Password for security and click submit changes. The default

username is root and the default password is rootpass (all lowercase).

Step 14 — To Access the Remote Radio go to the Remote Radio menu tab and select the address.
This address must match that of the remote radio and is set in the Commission Radio
menu.

fnfarmatian: Configuration Alarms R Contact bls

RSSI (] Tx Power i RSSI| A3 dBm
Receiver Overload & Ol Tx Synthesizer o . BER <107
BER (¥ ] 11 Rx Symthesizer (*] Tz Power 8 dBm
Demodulator Lock & | DS-3 Input 3 Transmitter O

Figure 19 — Accessing the Remote Radio Menu

Step 15 — To get back to the radio Monitor page, click on the Information menu tab and then
select Current Configuration.

| Remote Radio Irforration Config. vation Alarms = Contact g Help

Figure 20 — Accessing the Current Configuration Menu
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10. Alignment of the Link

10.1. Checking for Interference

Step 1 — Power OFF the radio at the far end and look at the signal strength on the near
end. With the far end OFF, the RSSI should be -70dB or lower.

Step 2 — Power OFF the radio at the near end and look at the signal strength on the far
end. With the near end OFF, the RSSI should be -70dB or lower.

BP 4500 DS-3 E vxTarget

RSSI Q Tx Power Q < RSSI -63 dBm >
Receiver Overioad @ Tx Synthesizer Q B

BER Q Rx Synthesizer 9 Tx Power -1dBm
Demodulator Lock @ DS-3 Input 9 Transmitter ON

CURRENT CONFIGURATION

Figure 21 - RSSI Value

10.2. Antenna Alignment

Step 1 — If there are other links as part of the system ensure ONLY the pair of radios you
are aligning are powered ON.

Step 2 — Ensure that both Antennas are pointed at each other.
Step 3 — Ensure that both radios are on the same channel.
Step 4 — Ensure that both antennas are polarized the same.

Step 5 — When a person is on the tower aligning an Antenna, the RSSI level may
be monitored by using a voltmeter on the Radio’s RSSI port. The RSSI voltage
should be ~2.0V (-50 to -60dB) for a good link.

Note: The RSSI port on the radio is broadband so you can get fooled.

Step 6 — If there are no other signals on in the area, the tower person should adjust the
antenna until the RSSI voltage peaks. The antenna adjustments should be done
as follows:

Step 6a — Coarse sweep horizontal to find the voltage peak.

Step 6b — Fine sweep horizontal to further define the peak and center within the peak.
Step 6¢ — Coarse sweep vertical to find the voltage peak.

Step 6d - Fine sweep vertical to further define the peak and center within the peak.
Step 6e — Repeat process at the other end of the link.
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10.3. Resolving Antenna Alignment Problems

In the event that a good link can not be established there are some things that can be
done to try to improve it.

1) Change the frequency of your radio pair. Within the band that your radio pair is
set to operate at, there are 3 frequencies to choose from. Be sure to change the
remote radio first or link will be lost.

KLAD TX Site

BP 4500 DS-3 E KLAQ TX Site

] | RSS S i RS L] T Powes ] SS1 53 Bm
Rocaver Ovarioad O Tas} . BER =1t Rocewer Ovetoad 3 I T Syrithostzes ] || R <1*
mn o Upetite Sodtimand Tx P <14 it BER 2 | For Symihessazer ("] T Power 4 dEm
Demmkibator Lock & R e Tomeramier a Domodulater Lock 3 053 Inpest ) Transmmitte

Pt Eibmamin S1Emsicy

Ehaminl 5 Tx 8300 Gt P 5270 G-
T £ a

o
—— T 6330 Gz, e 5270 Gz
T Towenr © 18 s =} xs.aanmz.mes.zrnulz
Rumwnnm I isdmes | 10 (] i i} Hemite =S

ol =63 10 - BESS] Ak Lirved B0 @Bl x|

AR - Alarm oe Loss of 057 input -Enabin -

A = i Dl ot 300 - 225 1L A

- wizr = Ethermel Port 1 Mode - Auto Hegoliste -|

S l Subenit

Figure 22 — Changing Frequency of the Radios
2) Change the polarization of the antennas.
3) Switch Hi and Lo Band Radios end for end of the link.

4) In a Multiple link system, DO NOT put a Hi and a Lo Band Radio next to each
other on the same tower.
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11. Multiplexer to Radio Connections

The following defines how to connect the Multiplexer to the Radios and also where to
connect your inputs to the Multiplexer.

Ethernet 2
Power
Ethernet 1

Cabling runs up
tower to radio

See Lightning Protector
Connection Detail

Lightning
Protector

Power Supply Module

AC Line Cord
100-240VAC
50/60Hz, 1.5A

Fan

Slot 3 — NAU Module
Slot 1 — SIM Module

(Video shown)

Craft
Slot 2 — SIM Module Port
(Audio shown) L
J Ethernet
T1/DS1

Port
Ports

Figure 23 — Multiplexer to Radio Connections
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12. Network Access Unit (NAU) Connections

The following shows the connections to the NAU module in the Big Pipe Multiplexer if
configured with this module.

TX2 used to daisy
chain chassis or

RX1 to OUT B connect to IN on

on Radio —‘ redundant radios
TX1 to IN RX2 used to daisy
on Radio chain chassis or

connect to OUT on
redundant radios

4 DS1 Ports -J

(T1 lines) Craft Port for configuration
Ethernet '_‘ and service

Figure 24 — NAU Connections
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13. AES Audio Service Interface Module (ASIM) Connections

The following shows the connections to the ASIM (Audio Only) module in the Big Pipe
Multiplexer if configured with this module.

Analog Input
(Mono)
RS232
Pin 4 = GND Analog Output
Pin 5 —-RX (Mono)
Pin 6 - TX

2 AES Inputs or
Outputs depending o
on configuration

= o~
T
10128-02

2xDig-0OuUT;
xAi+1xA0

Identifies both ASIM AES
ports as Inputs and Outputs.
2x Dig-Out = Outputs

2x Dig-IN = Inputs

Figure 25 — ASIM Connections
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14. Video/Audio Service Interface Module (VSIM) Connections

The following shows the connections to the VSIM (Video and Audio) module in the Big Pipe
Multiplexer if configured with this module.

Analog Audio Analog Audio
Inputs (Mono) Outputs (Mono)

RS232 or Ethernet
configuration
dependent RS232
on VSIM is local only
not through system

(AR L
1006801001

M2-0-ALLIRE
RSATMED

Video Outputs
NOTE: Only 1 Active at a time

Video Inputs
NOTE: Only 1 Active at a time

Figure 26 — VSIM Connections
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15. Monitoring the Multiplexer

15.1. Connecting a Personal Computer to the Multiplexer

The Craft Port on the Multiplexer may be used to monitor and change its parameters. The
Craft I.P. address of the unit is usually labeled on the Multiplexer. The Subnet Mask is always
255.255.255.0.

Step 1 — Connect a personal computer to the Multiplexer. If connecting directly to the
Multiplexer, a crossover cable is required. If connecting through a switch or a hub,
a straight through cable is needed.

Figure 27 - Connecting to the Multiplexer Craft Port

Step 2 - In order to establish communication between the PC and the Multiplexer, the PC
has to be configured in the same I.P. address family as labeled on the front
of the Multiplexer or 10.0.0.1 which will always allow you to connect.

On the PC go to Start -> All Programs -> Accessories -> Communications ->
Network Connections. Next, select the Local Area Connection icon, then select
Properties and the menu on the left will appear.

o L Alternate DNS server:
[ Show icor in notification arsa when connected

Motify me when thiz connection has limited or no connectivity

| ok H Cancel |

Figure 28 - Configure the I.P. Address of the Personal Computer

[ [71x) F1x]
General | Authentication | Advanced | General
Connect ugsing: “You can get [P settings assigned automatically it your network, supports ‘
—— — this capability. Otherwize, you need to ask your network. administrator for
E&@ Broadcom 5704 Gigabit Integrated Ca the appropriate IP settings.
Thiz connection uzes the following items: () Obtain an IP address automatically
= .@ Qo5 Packet Scheduler (]| (%) Use the following |P address:
ocol [[EEE 802.1x) v23.1.7 | T 1m0 0 5
s Subnet mask: 255 285 28R 0
.? I | - -
L Detault gateveay:
Clegcription =
Transmizzion Control Protocol/ntemet Protocal. The default (&) Use the following DNS server addiesses:
wide area netwark protocol that provides communication 1
acioss diverse interconnected networks. Brefenred DNS server:

Change the
|.P. address
then select OK
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Step 3 — In an Internet Explorer address bar, depending on which you set up your PC in
Step 2, enter either the I.P. address labeled on the front of the Multiplexer or
10.0.0.1.

eBack - .: Y - B @ @lpSearch 'i)l\?Favontes @ 8- % . D ﬁ 4%

Go flnks ™ | @ -

Figure 29 — Accessing the Multiplexer through Internet Explorer

Step 4 — To login with administrative permissions, enter the following User Name and
Password and then select Login.

User Name = default
Password = welcome

. Fle Edt Wew Favortes ook Help

w0 @ Pows frowe @ 35 W -JH B

 pddress E{http:mn.u.n.u Go ks ? @Y

OB |

[ Viewnoint ~][ ] web searcn +| 7 search Resuls |11} Booknarks +|| Tpopups -
Login Screen

Device

Tser Hame

Password

Figure 30 — User Login Menu
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Step 5 — Once you are logged in, you will get a screen similar to the following.

Help

- O BB GO fre @22 ®m LB

http://10.0.0, 1fshsi/
[ viewpoint -] [

Card View

VIDEOD 050214 <1 # 32812 is iz

Local Site

i | VIDEO

Shelf View

swDL || Boot || HwDL || info || Reset Card Stat Logo || IP Cf

| Eaupped
MAUDES
ASIMAN ASTMIN
[vioee @ |voEo
Refresh

Audio CFG Video CFG Video MPEG acaL || veaL || sarcio [[Ts[[i0]] Auto Acal Auto VCAL
TG[| Alarm Diags || Test Colars ||  Codec Activation || svC cfg SvC Pol | Chan Sel

Operation Screen

Please select functional buttons for specific operation |

System Operation

Alarm Alm Cfg Bridge ATM Tric

User Mame : default
Access Level - Administrator
Login Time : 15:01:48 2/30/2005

&l oore © internet

Figure 31 — Multiplexer Operation Menu

15.2. Changing the Craft I.P. Address of the Multiplexer

From the Operation Menu, select Config, and the System Configuration menu will
appear. To change the Craft I.P. address simply type in the new one and click submit.

File  Edit Wiew Favorites Tools  Help 7]

Qe - © E] @ @ pSearch ‘*Favurites &) @- 3' L 3

i Address @ hetp:1/10.0.0. ishs/1]

4| Web Search [~| = Search Results || (1) [/ Frepes |- [N 2]

—- Card \riew

e | Ser  Prowsened | Bapped | SWVerson | HWRewson  Seml  OperSme  AdmnSwe
: 2 ASTMWTN ASTMTN 05.02.10 &3] # 500850 is is

Shelf View

[ St Brovsioned | Eauped | e e
RS232 Cfy

MAUDES-Trunk [0 MATDS3
ASIMAN ASTMAIN
VIDEQ VIDEC

Refresh

[ viewpaint ~||

System Configuration

Craft IP Address 10244 Q| |Shelf Type TWA400
System Operation
Craft TP Nethask gy | Model 0001

Browse

System Default TP Gateway SW Version 05:02:11

System Time Time Zone PST
Daisy Lewel I:l Trap Source IP Address 11010101

PHY Address 00.30.fc. 04 b5.e0 Feset PHY Transmitter
User Name : default
Enable/Disable TCP/UDE Port Filter Enabled TCP/UDP Port List (p1-p2,53)

Access Level  Administrator
Login Time - 15:01:48 8/30/2005 Submit Refresh Adminigtration Myt Intf Change Color Cfy Data Test LED

@] pone & Internet

IP Routing || Polling Intervals ILMI Gig || Telnet Pt || Card IO |

Welcome To Terawave Communications

Figure 32 — Craft |.P. Address
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15.3. MGMT PVC (Management Private Virtual Connection)

A MGMT PVCis a connection on the Local Multiplexer that allows the operator to access
the Remote Multiplexer through the Local Multiplexer’s Craft port. The MGMT PVCiis
setup in the units prior to shipment and should not need to be changed. Access to a
remote Multiplexer requires the user to perform a “route add” on the computer
interfacing to the Local Multiplexer. Most MGMT PVCs are setup at the factory to allow
access as follows:

- 10.10.10.1 Local; 10.10.10.2 Remote
- 10.10.10.101 Local; 10.10.10.100 Remote

The MGMT PVC is documented as part of your system as illustrated below.

In-Band MGMT PVC
10.10.10.1

IP: 10.1.8.75 IP: 10.1.9.75 In-Band MGMT PVC
Subnet: 255.255.255.0 Subnet: 255.255.255.0 10.10.10.2
Gateway: 10.1.8.1 Gateway: 10.10.10.1

IP: 10.1.8.70

Subnet: 255.255.255.0

Enter the following command in a command prompt window of the computer:

route —p add 10.10.10.0 mask 255.255.255.0 10.1.8.75

Figure 33 - MGMT PVC Documentation Example
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15.4. Identifying the MGMT PVC without documentation

Step 1 — Log into the Local Multiplexer.

Step 2 — Click on Slot 3 in the Shelf View.

Edil

eBack -©- ¥R (:] pﬁearch 57 Favoriees %) 3 K‘ =L S

¢ address | @] http:/10.10.10,1fehs/1}
[© Viewpoint ~| 12| ‘web search [+| i search Results |

Tools

View  Favorites

Bl iunks ® i @y~

Card View
Feestse | Sl Prowsined | Eaugped  SWVerson | HWRewsion | Sendl  OperSwe | AdmnSme
= 3 NAUMDSE MNAUMDES 050211 D4 g is trunk
Shelf View
TransBridge FDB Stats Profile

‘I-' AUDS3Tunk (G| NAUDSE DS1/DS0 Cfg || DS1 Perf || CESCfg || CES Stats - |l sve cig || Sve Pal
ASIMAN ASTM/TT

Voeo @ [vmso
Refrash

Operation Screen

Please select fanctional buttons for specific operation

System Operation

Alarmn Al Cfyg | Bridge AT Tric

Uzer MName : default
Access Level : Administrator
Login Time : 08:59:38 5/1/2005

Done & Internet

Figure 34 — Accessing the MGMT PVC Menu

Step 3 — Select MGMT PVC Number 1 and click Modify at the bottom of this menu.

e Edit YMew Favortes Took Help ax

Q- © € A& ) smarch 7 Favarites £2) =2 ,\\; LB 3

f Address http-mu 10.10. 1jehsf1f
[ view 8| Web Search || [ 5earch Resuts |[11) Bookmarks |~ “APop-ups || .|| 5l &8 Photos |

Card View
e | Ser | Povsind | Baupped | SWVerson | HWRevsion |

= 3 MAUDS3 NAUDS3 0502.11 D4 #19294 is trunk
Shelf View

SWOL | Boot || HWOL [|Info|| Reset TransBridge FDE Stats g Alarm Di Profile

DS1/DS0 Cfy DS1 Perf CES Cfg CES Stats SYC Chn SWC Cfy SYC Pal

MAU/DS3-Trunk
ASIMAN ASTM/TT

VIDED VIDEO - =
P Management PVC List 7]
m ---..-----

System Operation enable  3.00.6.1 1100 10.10.10.1 255255.255.0/0.0.0.0 1500 |lcRoutedIPwd @
Browse 2 digable | 0.0.0.0.0 0 |0 0000 |2552552550(0.0.0.0 1500 |Uelicne stand Y
am Cfg Il Bridgs 3 disable |0.00.0.0 0 |0 0000 |255255255000.00 1500 |lleNone standby | O
4 disable 0.0.0.0.0 0 0 0000 2552552550 0000 1500 |llcNone standby | O
5 disable 0.0.0.0.0 0 |0 00.00 2552552550 00,00 1500 |Uelone standby | O
5 disable |0.0.0.0.0 0 0 0000 2552552550 0000 1500 |lleNone standby | O
SleenN 2Ed Al 7 disable | 0.0.0.0.0 0 0 0000 255.255.255.0 0.0.0.0 1500 |lcNone standby | O
Access Level - Administrator
g disable |0.0.0.0.0 0 |0 00.00 2552552550 0000 1500 |lelone standby | O
Login Time : 08:59:38 9/1/2005
9 disable  |0.0.0.0.0 0 |0 0000 255255255000.00 1500 |lleNone standby | O
10 disable |0.0.0.0.0 0 |0 0000 2552552550 0000 1500 |lcNone standby | O
it Aicakla 2NNA1 n edil 1N 1N 1N 11255255 255Nn/nNNN 1500 IMeR ate ATRod | ctandhg | 7 I
#] bone @ Internet

Figure 35 - MGMT PVC Menu

©2006 Broadcast Electronics Inc.



-29.-

Step 4 — The |.P. address shown is the MGMT PVC address of the Local Multiplexer.

| AlocallSite = Graftaerminalegmicros ol tnternetibxplorer - =] ._j'
File Edit Wiew Favorites Tools  Help "
@ pack - %] (@] @0 | D search ¢ Favaries 2 - QB 3
address | ] hitpsif10,10.10,1/zhsf1i Bl iuis 7| @ -
P 4| web search |+| | j5search Resutts || L5} Bookmarks [=|| “Pop-ups |~|| 8. || "5} -|| 18 Photos
. e Card View
Terawave Communications Local Site S m — — o - —
Slot Provizioned Equipped SW Version HW Eevision Serial Oper State Admin State
Shelf Vi 3 MATDSE3 MATDES 05.02.11 D4 #15254 is trunk
el 1w 5 5
Stor el g SWOL || Boot || HWOL J{info || Reset || TransBridge || FDB Stats J| MgmtPvC || Alaim Disgs || Profile |
NAL/DS3-Trunk ATIDE3 DS1_1 | Ds1/osncfy || DS1Ped || cESCRg || CESStats | 5wC Ghn || SvCcfg || SVCPal |
2 ASIMAN ASTMIN
1 VIDEQ VIDEO — =
T T S T
Submit Refrash Parameter IName Parameter Valug Parameter Mame Paramester Value
Index 1 A dmin Status enable
System Operation
2 Port (3lot.0.0. Port, if) 3.0.06.1 VEI
| config J{ nfo | Clock ||| Browse |
. VeI 100 TP Address 10.10.10.1
| aarm | Amcig [ Bridge ||| ATM Trfc |
IP Nethdask 255.255,255.0 Destination Address 0.0.0.0
Mtu size 1500 Encaps Type licRouted|Pvd
| <<Back [[ Submit [{ Refresh Welcome To Terawave Comumnications
Tzer Mame : default
Access Level | Administrater
Login Time : 08:5%:38 %/1/2005
&] Done ® Internet

Figure 36 - MGMT PVC I.P. Address of the Local Multiplexer

Step 5 — Repeat the process for the Remote Multiplexer.

15.5. Perform a “route —p add” on your Personal Computer

Access to the Remote Multiplexer requires the user to perform a “route -p add” on the
personal computer that is being used to interface to the Local Multiplexer. The “route -
p add” command is issued from a Command Prompt as shown below.

On the PC, go to All Programs -> Accessories -> C:\ Command Prompt
For information on your Big Pipe System’s specific configuration, see the In-Band

Management section of the “XXXX (your stations call letters) Big Pipe Configurations”
document included in the shipment.

- Command SEIE

:xProute —p add 18.168.18.8 mask 255.255.255.8 16.2.4.4_

Figure 37 — Example of the “route —p add” command
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15.6. Check the added “route”

Check the added route by issuing the “route print” from the Command Prompt as
shown.

- Command o

C:s>route print

A e e e maa et et e ME TCP Loophack interface
...... Broadcom 578x Gigabit Integrated Controller — FPa
cket Scheduler Miniport

fictive Routes

etwork Destination Netmask Gateuway Interface
B.8.8.8 B.8.8.8 i8.2.1.1 iB.2.2 .66
i8.2.8.8 255_255.8.8 1@_.2_2 66 i8.2_2 .66
S e sl 127.8.8.1
1A3.18_.18.8 255 _255_255.@ 18.2.4_4 iB.2_2 .66
1W. 250 2SS TaS LI TowlTEwiET Lotz .s.bb iB.2.2.66
127.8.8.8 255.9.8.8 127.8.8.1 127.8.8.1
224.4.8.8 240.8.8.8 iB.2.2 .66 iB.2.2.66
255.255.255.255 255.255.255.255 18.2.2 .66 18.2.2 .66
Default Gateway 18.2.1.1
ersistent D
necwork Address Netmask Gateway Address Metric
«l i8.198.16.8 255.255.255.8 18.2.4.4 i

R -

Figure 38 — Example of the “route print” command

15.7. Deleting a “route” from your Personal Computer
To delete a route, issue the “route delete” command from the Command Prompt.

C:\>route delete 10.10.10.0 mask 255.255.255.0

16. Technical Support

For technical support, contact the RF Customer Service Department at:

Phone: (217) 224-9617
E-mail: rfservice@bdcast.com
Fax: (217) 224-9607
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