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FCC Compliance Information

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.
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Ethernet Radio Configuration Guide

Section 1 - Configuring the Radios

Ethernet radios are a good solution for wireless communication at a large site with multiple
controllers that do not have access to another type of Internet connection. Ethernet radios
establish a wireless network across a large site, and all Baseline controllers can use this network to
send and receive data.

The typical configuration for a large site is one Gateway radio in its own enclosure and an Endpoint
radio in each BaseStation controller. In cases where a controller does not have adequate signal
strength to connect to the rest of the network, an additional Gateway radio can be configured as a
Repeater to boost the signal to the outlying controller. Keep in mind, however, that using a
Repeater will reduce the data speed on the network by 50 percent or more.

After the network for the radios is set up and communicating, the Gateway radio unit is connected
via Ethernet to the site’s local area network (LAN). Then, the radio network can send and receive
data over the Internet.

Before You Begin

Baseline strongly recommends that a site survey is done before you order Ethernet radio
equipment or install the components. Contact your Baseline representative to arrange a site
survey.

Overview of the Steps for Configuring the Radios

To establish communication through your Ethernet radio network, you need to perform the
following steps:

Step 1 — Ask your network administrator for LAN network settings.

Step 2 — Complete the Ethernet Radio Configuration Worksheet.

Step 3 — Install the radio equipment and antennas.

Step 4 — Verify that the radios are communicating with each other over the stand-alone network.
Step 5 — Download the Discovery Server executable to the laptop computer.

Step 6 — Configure the settings on the Ethernet radios.

Step 7 — Verify that the controllers are connected to BaseManager.

Section 1 — Configuring the Radios Page 1
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Step 1 - Ask Your Network Administrator for LAN Network
Settings

In order for Ethernet radios to communicate with each other, each radio unit must have a unique
static IP (internet protocol) address assigned to it. Like the street address for your home, an IP
address identifies the radios within a network. It helps traffic flow between the radios because
each one has its own IP address. An IP address is formatted as a series of four values separated by
periods.

Example: 192.168.111.100

All Ethernet radio units shipped from Baseline are assigned default IP addresses. These default IP
addresses allow the radios to communicate with each other over a stand-alone network during
installation and setup. However, the radios cannot send and receive data over the Internet until
you change the default IP addresses to IP addresses that are compatible with your local area
network (LAN).

Ask your network administrator to assign a range of static IP addresses for the Ethernet radios so
that each radio will have a unique static IP address. Your network administrator needs to know how
many radios need static IP addresses. However, you don’t need to identify the specific radios for
the administrator because any IP address can be assigned to any radio unit.

Also ask your network administrator for the Subnet Mask and Default Gateway (also known as the
router IP address) for the LAN.

Step 2 - Complete the Ethernet Radio Configuration
Worksheet

Use the information that you requested from your network administrator to complete the Ethernet
Radio Configuration Worksheet (found in the Appendix of this document) for all of the radio
equipment that will be used at your site. You will use the information from this worksheet to
configure the radio settings in Step 6 of this section. Having this information available will make
radio configuration quick and easy.

Step 3 - Install the Radio Equipment and Antennas

If the radios are ordered with the BaseStation controllers, the radios will be factory-installed in the
BaseStation enclosures.

If you ordered separate radio equipment, install the equipment according to the instructions in the
installation guide. Make sure all antennas are properly installed.

IMPORTANT! Make sure the antenna cable remains securely attached to the connector on the
Ethernet radio. If the radio is powered up with a loose or disconnected antenna, damage may occur
to the circuitry. This damage is not covered by warranty.

Page 2 Section 1 — Configuring the Radios
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Step 4 - Verify Radio Communication over the Stand-Alone
Network

All Ethernet radio units shipped from Baseline are assigned default IP addresses that will establish a
stand-alone network during installation and setup. The stand-alone network enables you to verify
that the radio units are communicating with each other before you connect them to the local area
network (LAN) at the site.

After all radio units have been installed and powered up, review the Status LEDs on the units.
When the Endpoint has not linked with the Gateway, the ERR LED is solid bright red.

Refer to the tables in the Appendix for a description of the LEDs.

Step 5 - Download the Discovery Server Executable to the
Laptop Computer

To set up the Ethernet radios, you will need a laptop computer and an Ethernet cable. The laptop
must have the Discovery Server executable file saved on it.

If the laptop that you will be using to set up the radios is capable of being connected to the
Internet, you can download the Discovery Server executable file from the Baseline web site and
save the file to the laptop.

If the laptop does not have Internet access, you will need to use another Internet-connected
computer to save the executable file to a USB flash drive and then copy the file onto the laptop
from the USB flash drive.

URL for the Discovery Server Executable File

http://baselinesystems.com/public documents/Discovery Server v1.5.exe

Save the Discovery Server executable file on the desktop or in a folder where it will be easy to find.

Step 6 - Configure the Settings on the Ethernet Radios

You will need the laptop computer that has the Discovery Server executable file and an Ethernet
cable to perform this step. You will also need the information from the Ethernet Radio
Configuration Worksheet (found in the Appendix of this document).

The procedure below describes how to configure all the radios in your network while connected to
the Gateway radio.

Change the Default IP Address to the Static IP Address for the LAN

1.  Go to the Gateway radio unit. Make sure that it is powered up.
2. Power up the laptop.

3. Open the enclosure door and plug one end of the Ethernet cable into the Ethernet port on
the Gateway radio module.

Section 1 — Configuring the Radios Page 3
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Plug the other end of the Ethernet cable into an Ethernet port on the laptop.

Double-click the Discovery Server executable file, and then click Run in the Security Warning
dialog box. The FreeWave Discovery Tool window displays a list of the radios that are on the
stand-alone network.

FW' FreeWave Discovery Toal gm

File I
#‘ Serial Number ‘ Mame | P | Subnet | Gateway ‘ Web Port | FW Version |
1 8435890 10.11.12.220 255,255,255.0 10.11.12.3 80 222

2 8435891 10.11.12.221 255,255,255.0 10.11.12.3 80 222

3 B435892 10.11.12.222 255,255,255.0 10.11.12.3 80 222

4 B435893 10.11.12.223 255,255.255.0 10.11.12.3 80 222

. | L2

[ Enable Diagnostics Exit

Note: The FreeWave Discovery Tool finds all radios that are connected to the radio network.
Check the serial number before you select a radio to ensure that you configure the correct
radio.

IMPORTANT! When you change the IP address for a radio, it will drop from the list in the
Discovery Tool because it is no longer part of the stand-alone network. Change the IP
addresses for all of the Endpoint radios first in order to keep the Gateway radio in the list
until you have finished changing the IP addresses for all other radio units.

Using the Ethernet Radio Setup Worksheet, find the serial number for one of the Endpoint
radios in the FreeWave Discovery Tool window, and then click on the row to highlight it.

Right-click on the highlighted row and from Change Serial Number 435800 [ 22 =

the menu that displays, click Change Basic
Settings. The Change Serial Number xxxxxxx T 11 12 . 2o
dialog box displays.

Netmask 255 . 255 . 255 . 0

In the IP Address field, type the static IP
address that you recorded on the Ethernet Gateway 0 .11, 12 .,
Radio Setup Worksheet for the selected radio

serial number. Web Port 80

In the Netmask field, type the LAN subnet Password

mask that you recorded on the Ethernet Radio

Setup Worksheet if it is different from the
default.

In the Gateway field, type the LAN default Gateway (also known as the router IP address) that
you recorded on the Ethernet Radio Setup Worksheet.
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Note: This Gateway field is the IP address of the gateway of the site network (typically the IP
address of the router for the site network), not the IP address of the Gateway radio. All radio
units, including the Gateway radio, must point to the gateway address for proper operation.

11. Leave the default entry in the Web Port field.
12. Inthe Password field, type admin, and then click the Change button.
13. Repeat steps 6 — 12 for each radio listed in the FreeWave Discovery Tool window.

14. After you have changed the IP address for the Gateway radio, click the Search button to find
the radios based on their new configuration. Check the list to verify that all radios in your
network show up with the correct configuration.

15. Click the Exit button to close the FreeWave Discovery Tool.

16. Disconnect the Ethernet cable from the laptop, and then plug the Ethernet cable from the
Gateway radio into a live Ethernet jack for the LAN at the site.

Change Additional Radio Settings

You can change additional settings on the Ethernet radio using the FreeWave configuration web
server.

In the Radio Setup option on the configuration web server, you can set the radio’s mode to
Gateway, Repeater, or Endpoint. You can also enable the Repeaters setting if you need to add a
Repeater to your radio network. When you add a Repeater, you’ll need to configure the Subnet ID
settings for all your radios in the configuration web server.

Refer to Section 3 on page 15 of this document to find out how to log into the configuration web
server and to learn about the settings.

Only those fields that you need to verify and/or change are mentioned in Section 3. We
recommend leaving the default settings in all other fields. If you need more information about the
fields and settings, refer to the FreeWave Ethernet Radio User Manual found on Baseline’s web
site:

http://www.baselinesystems.com/mediafiles//pdf/Freewave Ethernet Radio User Manual.pdf

Section 1 — Configuring the Radios Page 5
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Step 7 - Verify that the Controllers Are Connected to
BaseManager

Depending on how the network is configured at the site, the network administrator may need to
set up port forwarding in a router and/or change firewall settings in order to allow the radio
network to send and receive data over the Internet.

1.
2.

Go to one of the Baseline controllers that has a radio Endpoint installed.

Go into the network settings on the controller to ensure that it is using an Ethernet
connection. Even though the radio in the controller is set to a static IP address, the controller
itself should continue to use DHCP to obtain an IP address from the server.

Note: In some cases, a network administrator may want the controller to have a static IP
address. If you need to configure this, refer to Setting Up a Static IP Address in the controller’s
user manual.

The controller displays an activation PIN. Write down the PIN.

You can add these controllers to your BaseManager account using the Admin tool in
BaseManager. If you do not have a BaseManager account, call Baseline to set one up.
(Baseline Support 866.294.5847)

Page 6 Section 1 — Configuring the Radios
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Section 2 - Adding a Repeater

This section describes the configuration changes required to add a Repeater radio unit to an
Ethernet radio network. It assumes that you have already installed your Gateway radio unit and
your Endpoint radio units.

Overview of the Steps for Adding a Repeater
To add a Repeater to your Ethernet radio network, you need to perform the following steps:

Step 1 — Map out the subnet IDs for the network.

Step 2 — Install the Repeater Ethernet radio at the site.

Step 3 — Find the IP addresses for the radios.

Step 4 — Configure the settings for the Endpoint that is called through the repeater.
Step 5 — Configure the settings for all other Endpoints in the network.

Step 6 — Configure the settings for the Repeater.

Step 7 — Configure the settings for the Gateway.

Step 8 — Verify that the controllers are connected to BaseManager.

Step 1 - Map Out the Subnet IDs for the Network

When you add a Repeater to an Ethernet radio network, you need to assign the RX (receive) and TX
(transmit) Subnet IDs to each of the radios to force the communications to follow a specific path.

You will assign the Subnet IDs in a later step of this process, but it’s best to have a mental image of
how the network is laid out and how the Subnet IDs need to be assigned before you start
configuring the radios. You might even want to sketch a map of the network and define the Subnet
IDs, so you'll be able to easily configure them in the radios. We recommend that you record the
serial numbers and IP addresses for all radios on your map so you are certain to make changes to
the correct radio in the configuration server.

The valid values for the Subnet IDs are any number between 0 and 9 or any letter between A and F.
While these values don’t have intrinsic meanings, it might be helpful to think of 0 as the identifier
for the Gateway and F as “final,” which indicates that the device is final in the line.

Section 2 — Adding a Repeater Page 7
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The example below shows a radio network where a Repeater has been added to one branch. Note

the following:

. The values for the RX and TX Subnet IDs on the Gateway radio have been changed from the
default of F to 0.

. On all Endpoint radios that receive and transmit directly to the Gateway have their RX Subnet

IDs set to 0, which tells them to “listen” to the Gateway, and their TX Subnet IDs are set to F,
which indicates that the device is the final in the line.

. On the Repeater radio, the RX Subnet ID is set to 0, which tells it to “listen” to the Gateway.
The TX Subnet ID is set to 1, which serves to identify the Repeater.

. On the Endpoint radio that is called through the Repeater, the RX Subnet ID is set to 1, which

tells that Endpoint to “listen” to the Repeater. The TX Subnet ID is set to F, which indicates
that the device is final in the line.

Subnet D (RX) =0
SubnetID (TX) =0

)
SubnetID (RX)=0
GOTeWOy Subnet ID (TX) =1
Ethernet
Radig,

Subnet ID (RX) =1
Subnet ID (TX

Endpoint
Ethernet

RelSlP S bnet 1D (RX) = 0
TX)=F

)
Endpoint
Ethernet
Radio,

Subnet ID (RX) =0

Subnet ID (TX) = F Ll subnet 1D (RX) =

0
Subnet ID (TX) = F

Step 2 - Install the Repeater Ethernet Radio at the Site

There are two options for adding a Repeater to an existing Ethernet radio network:

. Install a Gateway Ethernet radio unit in its own enclosure, and then reconfigure it as a
Repeater. In this case, install the enclosure according to the instructions that came with the
unit, and then continue to Step 3 in this section.

. Reconfigure one of your Endpoint Ethernet radio units as a Repeater. In this case, continue to

Step 3.

Page 8 Section 2 — Adding a Repeater



Ethernet Radio Configuration Guide

Step 3 - Find the IP Addresses for the Radios

First, determine what network the Ethernet radios are connected to:

. Newly installed Ethernet radios might still be configured for the default stand-alone network
(based on the IP addresses that were assigned at the factory). Find the IP addresses for your
radios by following the instructions in the Stand-Alone Network section below.

. Ethernet radios might be configured to connect to the local area network (LAN) at the site
(based on the IP addresses that were assigned by the site network administrator). If your
Ethernet radio network is connected to the LAN, use the information recorded on the
Ethernet Radio Configuration Worksheet to find the static IP addresses for all of the radio
equipment.

Stand-Alone Network Instructions

To configure the radio settings, you will need a laptop computer with the Discovery Server
executable and an Ethernet cable. If you need to download the Discovery Server executable onto
the laptop, refer to Step 5 of Configuring the Radios on page 3 of this document.

Find the IP Address of the Repeater Ethernet Radio
1.  Go tothe Repeater radio unit. Make sure that it is powered up.

2. Write down the serial number of the Repeater radio unit. You'll find the number on a sticker
affixed to the radio hardware.

3. Power up the laptop.

4.  Open the enclosure door and plug one end of the Ethernet cable into the Ethernet port on
the Repeater radio module.

5.  Plug the other end of the Ethernet cable into an Ethernet port on the laptop.

6.  Double-click the Discovery Server executable file, and then click Run in the Security Warning
dialog box. The FreeWave Discovery Tool window displays a list of the radios that are on the
stand-alone network.

FW' FreeWave Discovery Toal gm
File I
#‘ Serial Number ‘ Mame | P | Subnet | Gateway ‘ Web Port | FW Version |
1 8435890 10.11.12.220 255,255,255.0 10.11.12.3 80 222

2 8435891 10.11.12.221 255,255,255.0 10.11.12.3 80 222
3 B435892 10.11.12.222 255.255.255.0 10.11.12.3 80 222
4 B435893 10.11.12.223 255.255.255.0 10.11.12.3 80 222

. | L2

[ Enable Diagnostics Exit
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Note: The FreeWave Discovery Tool finds all radios that are connected to the radio network.
Check the serial number before you select a radio to ensure that you configure the correct
radio.

7.  Find the serial number of the Repeater radio unit in the list and then write down the IP
address that is assigned to it.

Change the Computer’s IP Address to Connect to the Stand-Alone Network
Refer to “Changing the Computer’s IP Address in Windows” on page 21 of this document for
instructions. Be sure to follow the instructions for version of Windows that is running on the
laptop.

Step 4 - Configure the Settings for the Endpoint that is
Called through the Repeater

Configure the settings on the radio units in the order given in the following sections. If you
configure in another order, the radios may stop communicating with each other and you won’t be
able to find them in the configuration server. If this happens, you will need to connect the laptop to
the radio with an Ethernet cable and use the direct connection to configure the radio.

1.  Start the web browser software (Internet Explorer, Firefox, or Chrome) on the computer.

2. Inthe Address Bar at the top of the web browser window, type the IP address for the
Endpoint radio that is called through the Endpoint radio unit, and then press Enter. If the
browser indicates that it is switching to a secure connection, you may need to clickin a
message box to continue.

3.  Inthe security dialog box, type admin in both the Username and Password fields, and then
click OK. The FreeWave configuration web server displays.

4.  Verify that the serial number at the top of the page matches the serial number of the
Endpoint radio that is called through the Repeater. If it does not, make sure that the IP
address in the Address Bar at the top of the web browser window is accurate for that radio. If
necessary, type a different IP address in the Address Bar, and then press Enter.

5. In the menu on the left, click the Radio Setup option.
6.  Make sure that the Network Type field is set to Multi-Point.
7.  Click the drop-down arrow in the Modem Mode field, and select Endpoint from the list.

Note: When configuring an Endpoint, leave the Repeaters field set to Disabled. You only need
to enable this setting in the Gateway radio’s configuration.

8.  Scroll to the bottom of the Radio Setup page, and then click the drop-down arrow in the
Subnet ID (RX) field. Select an option from the list.

Note: Refer to the network map that you made and use the settings that you assigned.
9.  Click the drop-down arrow in the Subnet ID (TX) field. Select an option from the list.

10. Click the Save/Apply button.
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11. Click the Reboot button.

Note: If your changes don’t show up in the configuration pages after clicking the Save/Apply
button and rebooting the Ethernet radio, you might need to power cycle the radio. Unplug
the power connector from the control board. Wait a few seconds and then plug the power
connector back in.

Step 5 - Configure the Settings for All Other Endpoints in
the Network

1.  Start the web browser software (Internet Explorer, Firefox, or Chrome) on the computer.

2. Inthe Address Bar at the top of the web browser window, type the IP address for one of the
Endpoint radios that is NOT called through the Repeater radio unit, and then press Enter. If
the browser indicates that it is switching to a secure connection, you may need to click in a
message box to continue.

3. Inthe security dialog box, type admin in both the Username and Password fields, and then
click OK. The FreeWave configuration web server displays.

4.  Verify that the serial number at the top of the page matches the serial number of the
Endpoint radio. If it does not, make sure that the IP address in the Address Bar at the top of
the web browser window is accurate for that radio. If necessary, type a different IP address in
the Address Bar, and then press Enter.

5. Inthe menu on the left, click the Radio Setup option.
6.  Make sure that the Network Type field is set to Multi-Point.
7.  Click the drop-down arrow in the Modem Mode field, and select Endpoint from the list.

Note: When configuring an Endpoint, leave the Repeaters field set to Disabled. You only need
to enable this setting in the Gateway radio’s configuration.

8.  Scroll to the bottom of the Radio Setup page, and then click the drop-down arrow in the
Subnet ID (RX) field. Select an option from the list.

Note: Refer to the network map that you made and use the settings that you assigned.

9.  Click the drop-down arrow in the Subnet ID (TX) field. Select an option from the list.
10. Click the Save/Apply button.
11. Click the Reboot button.

Note: If your changes don’t show up in the configuration pages after clicking the Save/Apply
button and rebooting the Ethernet radio, you might need to power cycle the radio. Unplug
the power connector from the control board. Wait a few seconds and then plug the power
connector back in.

12. Repeat the steps in this task for all Endpoint radios in the network.

Section 2 — Adding a Repeater Page 11
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Step 6 - Configure the Settings for the Repeater

1.
2.

10.
11.

Start the web browser software (Internet Explorer, Firefox, or Chrome) on the computer.

Type the IP address for the Repeater radio unit in the Address Bar at the top of the web
browser window, and then press Enter. If the browser indicates that it is switching to a secure
connection, you may need to click in a message box to continue.

In the security dialog box, type admin in both the Username and Password fields, and then
click OK. The FreeWave configuration web server displays.

Verify that the serial number at the top of the page matches the serial number of the
Repeater radio. If it does not, make sure that the IP address in the Address Bar at the top of
the web browser window is accurate for that radio. If necessary, type a different IP address in
the Address Bar, and then press Enter.

In the menu on the left, click the Radio Setup option.
Make sure that the Network Type field is set to Multi-Point.
Click the drop-down arrow in the Modem Mode field, and select Repeater from the list.

Note: When configuring the Repeater, leave the Repeaters field set to Disabled. You only
need to enable this setting in the Gateway radio’s configuration.

Scroll to the bottom of the Radio Setup page, and then click the drop-down arrow in the
Subnet ID (RX) field. Select an option from the list.

Note: Refer to the network map that you made and use the settings that you assigned.

Click the drop-down arrow in the Subnet ID (TX) field. Select an option from the list.
Click the Save/Apply button.
Click the Reboot button.

Note: If your changes don’t show up in the configuration pages after clicking the Save/Apply
button and rebooting the Ethernet radio, you might need to power cycle the radio. Unplug
the power connector from the control board. Wait a few seconds and then plug the power
connector back in.

Step 7 - Configure the Settings for the Gateway

1.
2.

Start the web browser software (Internet Explorer, Firefox, or Chrome) on the computer.

Type the IP address for the Gateway radio unit in the Address Bar at the top of the web
browser window, and then press Enter. If the browser indicates that it is switching to a secure
connection, you may need to click in a message box to continue.

In the security dialog box, type admin in both the Username and Password fields, and then
click OK. The FreeWave configuration web server displays.
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10.
11.
12.

13.
14.

15.

Ethernet Radio Configuration Guide

Verify that the serial number at the top of the page matches the serial number of the
Gateway radio. If it does not, make sure that the IP address in the Address Bar at the top of
the web browser window is accurate for that radio. If necessary, type a different IP address in
the Address Bar, and then press Enter.

In the menu on the left, click the Radio Setup option.
Make sure that the Network Type field is set to Multi-Point.
Click the drop-down arrow in the Modem Mode field, and select Gateway from the list.

Scroll to the bottom of the Radio Setup page, and then click the drop-down arrow in the
Repeaters field. Select Enabled.

Click the drop-down arrow in the Subnet ID (RX) field. Select an option from the list.

Note: Refer to the network map that you made and use the settings that you assigned.

Click the drop-down arrow in the Subnet ID (TX) field. Select an option from the list.
Click the Save/Apply button.
Click the Reboot button.

Note: If your changes don’t show up in the configuration pages after clicking the Save/Apply
button and rebooting the Ethernet radio, you might need to power cycle the radio. Unplug
the power connector from the control board. Wait a few seconds and then plug the power
connector back in.

Close the browser window to close the configuration web server.

If your laptop is directly connected to one of the radios, unplug the Ethernet cable. Reconnect
the cross-over cable between the Ethernet radio and the controller if necessary.

If you configured the laptop’s IP address to connect to the Ethernet radio network, return the
laptop to the original settings.

Step 8 - Verify that the Controllers Are Connected to
BaseManager

Depending on how the network is configured at the site, the network administrator may need to
set up port forwarding in a router and/or change firewall settings in order to allow the radio
network to send and receive data over the Internet.

1.
2.

Go to one of the Baseline controllers that has a radio Endpoint installed.

Go into the network settings on the controller to ensure that it is using an Ethernet
connection. Even though the radio in the controller is set to a static IP address, the controller
itself should continue to use DHCP to obtain an IP address from the server.

Note: In some cases, a network administrator may want the controller to have a static IP
address. If you need to configure this, refer to Setting Up a Static IP Address in the controller’s
user manual.
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3. The controller displays an activation PIN. Write down the PIN.

4. You can add these controllers to your BaseManager account using the Admin tool in
BaseManager. If you do not have a BaseManager account, call Baseline to set one up.
(Baseline Support 866.294.5847)
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Section 3 - Using the Configuration
Web Server

After you have installed your Ethernet Radio network and completed the basic configuration steps
outlined in Configuring the Radios, you can use the FreeWave configuration web server to change
the settings on Baseline’s Ethernet radios.

IMPORTANT! Before you use the instructions in this section, you must have the following
information:

The IP addresses of the Ethernet radios that you want to change the settings for — refer to the
Ethernet Radio Setup Worksheet.

Know whether your Ethernet radios are using the default stand-alone network settings or
they are connected to a local network.

. For Ethernet radios that are using the default stand-alone network settings, you must
change the IP setting on your computer to connect to the same network. Refer to the
following sections in this document depending on which Microsoft Windows operating
system is running on your computer:

Changing the Computer’s IP Address in Windows XP on page 21
Changing the Computer’s IP Address in Windows 7 on page 23

- For Ethernet radio networks that are connected to a local network, make sure that your
computer is also connected to the same network.

Connecting to the Configuration Web Server

1.

Using a computer that is connected to the same network as the radios, start the web browser
software (Internet Explorer, Firefox, or Chrome).

Using the Ethernet Radio Setup Worksheet, find the static IP address that is assigned to the
radio unit that you want to change the settings for. Type that IP address in the Address Bar at
the top of the web browser window, and then press Enter. If the browser indicates that it is
switching to a secure connection, you may need to click in a message box to continue.

In the security dialog box, type admin in both the Username and Password fields, and then
click OK. The FreeWave configuration web server displays.

Verify that the serial number at the top of the page matches the serial number of the
Ethernet radio that you want to change settings for. If it does not, make sure that the IP
address in the Address Bar at the top of the web browser window is accurate for that radio. If
necessary, type a different IP address in the Address Bar, and then press Enter.
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Ethernet Radio Settings Reference

Only those fields that you need to verify and/or change are mentioned in this reference. We
recommend leaving the default settings in all other fields. If you need more information about the
fields and settings, refer to the FreeWave User Manual found on Baseline’s web site at the
following URL:

http://www.baselinesystems.com/mediafiles/pdf/Freewave Ethernet Radio User Manual.pdf

IP Setup Settings

In the FreeWave configuration web server, click the IP Setup option in the left navigation pane to
modify the IP settings that allow the Ethernet radio to connect to the LAN at the installation site.
These settings are the same as those that can be configured through the FreeWave Discovery Tool.

If you have already configured the IP settings for your Ethernet radios in the FreeWave Discovery
Tool, you probably don’t need to make changes on this page in the configuration web server.
However, the fields on the IP Setup page are described below for reference.

Remember that the IP settings allow the Ethernet radio to connect to the Internet, so use care
when making changes to these settings.

IP Address / Subnet Mask / Default Gateway Fields

Each Ethernet radio unit must be assigned a unique IP address. The IP addresses must be in the
proper subnet. Ask your network administrator for a range of IP addresses for the radios. Your
network administrator also needs to provide the Subnet Mask and Default Gateway.

Note: Putting multiple devices on the network with the same IP address can cause the whole
network to crash.

Web Page Port

Use the Web Page Port setting to change the assigned port for the Web interface setup pages. The
default setting is port 80, which is the standard Web page port.

If you change this setting from port 80, you must include the proper port number when accessing
the setup pages. For example:

http://<IP address>:<Port>

Where <IP address> is the IP address of the Ethernet radio unit, and <Port> is the port number
assigned in the IP Setup page. Any valid TCP port can be entered from 1 to 65535. If an invalid TCP
port is entered, the Ethernet radio unit will default the Web Page Port setting to 80.

Spanning Tree

Checking the Enable box will cause a Gateway radio to use Spanning Tree Protocol (IEEE 802.1D).
This will eliminate the possibility of the radios creating a network loop, which can cause network-
wide problems. Spanning Tree Protocol does use radio bandwidth because any Spanning Tree
radios are constantly communicating their network “location.” FreeWave Technologies
recommends leaving Spanning Tree unchecked, unless Spanning Tree Protocol is required by your
application.
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Save Your Changes
Click the Save/Apply button at the bottom of the web page.

In some cases, the radio may need to be rebooted in order for the changes to take effect. When
the reboot is necessary, the web page displays a message and a link to send the reboot command
to the radio.

”~
D2mini+ &
10.11.12.220 * MAC=00:07:E7:80:B8:B2 * Serial#=8435890
‘admin’ From 10.11,12.164 )

&

ork Interface Configuration (Management)

IP Address | 101112 224
Subnet Mask | 2553553550

Default Gateway | 1011123
Web Page Port (hitp) | 80

Spanning Tree Enable

VLAN Configuration (Data)

Mode  Disabled -
Tools IP Address | 152 168111100
Subnet Mask | 255 2552550

Management VLANID (0
Data VLANID |0

¢
Default Gateway | 192 168.111.1 i
{

Change
SucceededReboot
Required

Enable Enable

Note: If your changes don’t show up in the configuration pages after clicking the Save/Apply button
and rebooting the Ethernet radio, you might need to power cycle the radio. Unplug the power
connector from the control board. Wait a few seconds and then plug the power connector back in.

When you have finished making changes to the Ethernet radio configuration, close the browser
window for the FreeWave configuration web site.

Radio Setup Settings
In the FreeWave configuration web server, click the Radio Setup option in the left navigation pane
to configure the general settings on the Ethernet radio.

Network Type
Configure the Network Type to Multi-Point for all Baseline Ethernet Radio units in your network.

Modem Mode

In the Modem Mode field, configure the setting for each radio according to its function within the
network. For example, make sure the Modem Mode field for the Gateway radio is set to Gateway.
When you are setting up Repeaters or Endpoints, make sure this field matches the function of the
unit.
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Frequency Key

By default, the Frequency Key field is set to B. Only change this setting if you need to minimize the
interference with other FreeWave transceivers operating in the area. Keep in mind that all radios in
a network need to be set to the same Frequency Key.

IMPORTANT! Radios with mismatched Frequency Key settings will connect to each other, but will
not reliably transfer data.

Frequency Zones

The idea of frequency zoning is to divide the available band (902 MHz to 928 MHz) into smaller
bands—in this case 16 smaller bands each consisting of 7 or 8 frequency channels. These 16 Zones
are listed in the Frequency Zones section of the Radio Setup page. A checkmark indicates that zone
will be used by the radio. A blank box indicates the radio will not use those frequencies. The zones
listed are in MHz. The radio requires at least one zone active to operate. If all Frequency Zones are
de-selected, the radio will operate as if all zones were selected.

Any Endpoint or Endpoint/Repeater radios will take their Frequency Zone settings from the
Gateway radio, regardless of Network Type. Therefore, this setting can only be changed on the
Gateway radio.

Network ID

By default, the Network ID field is set to 1634. You can change this setting if you want your
Network ID to be different from other Baseline-supplied FreeWave radio networks operating in the
area. Keep in mind that all radios in a network need to be set to the same Network ID.

Repeaters

In a Multi-Point network, it is critical to transmission timing to configure this parameter correctly.
Be sure to keep this field disabled when there are no Repeaters in your network because when the
field is selected, it can impact your network speed.

If there is a Repeater in your radio network, set the Repeaters field to Enabled in the Gateway
radio only.

Subnet ID

In @ Multi-Point network with a Subnet ID of RX=F and TX=F, an Endpoint or Repeater will connect
with the first Repeater or Gateway that it hears with the same Network ID. There are scenarios,
however, where communications need to be forced to follow a specific path.

The valid values for these fields are any number between 0 and 9 or any letter between A and F.

If your Ethernet radio network consists of a Gateway and an Endpoint (or any number of
Endpoints), and you do not have a Repeater, leave the Subnet ID (RX) and the Subnet ID (TX) fields
set to the default of F.

. Subnet ID (RX): (Receive) This setting identifies which transceiver a Repeater or Endpoint will
listen to.

. Subnet ID (TX): (Transmit) This setting identifies the ID on which this device transmits, and, in
turn, which devices will listen to it. The Subnet ID (TX) parameter is relevant for Multi-Point
Gateways and Repeaters only.
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If there is a Repeater in your Ethernet radio network, you need to identify how the devices talk and
listen to each other and then configure the Subnet ID fields appropriately for each Ethernet radio
unit. In the example below, notice the Subnet ID values for the individual radios.

Note: While the valid values for the Subnet ID fields don’t have intrinsic meanings, it might be
helpful to think of 0 as the identifier for the Gateway and F as “final,” which indicates that the
device is the final in the line and does not use a subnet ID.

Subnet ID (RX) =0
SubnetID (TX)=0

D)
l Subnet ID (RX) =0

GOTeWOy Subnet ID (TX) = 1
Ethernet cepeate
RCIC"O Radio,

A

Subnet ID (RX)=1
Subnet ID(TX) =F

()

Endpoint

Endpoint
Ethernet

)
Endpoint
Ethernet

R0dio /Ay
Subnet ID (TX) = F

A«T)))
Endpoint
Ethernet
Radio

Subnet ID (RX) =0
(TX)=F

Note: For help with the tasks associated with configuring a Repeater, refer to Section 2 on page 7
of this document.
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Save Your Changes
Click the Save/Apply button at the bottom of the web page.

In some cases, the radio may need to be rebooted in order for the changes to take effect. When
the reboot is necessary, the web page displays a message and a link to send the reboot command
to the radio.

D2mini+

‘admin’ From 10.11,12.164

IP Address | 101112 224
Subnet Mask | 2553553550

”~
- &

10.11.12.220 * MAC=00:0T:E7:80:B8:B2 * Scml#=343589£})
!

Default Gateway | 1011123
Web Page Port (hitp) | 80
Spanning Tree Enable

VLAN Configuration (Data)

Mode | Dissblad -
IP Address | 152 168.111.100
Subnet Mask | 255 255 2550
Default Gateway | 162 1681111 f
Management VLANID | 0 (

Change
BucceededReboot Data VLANID |0
Required

Enable Enable

Note: If your changes don’t show up in the configuration pages, after clicking the Save/Apply
button and rebooting the Ethernet radio, you might need to power cycle the radio. Unplug the
power connector from the control board. Wait a few seconds and then plug the power connector
back in.

When you have finished making changes to the Ethernet radio configuration, close the browser
window for the FreeWave configuration web page.
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omputer’s IP Address in Windows

The following information explains how to change the IP address of your computer in Windows XP

and in Windows 7.0.

Changing the Computer’s IP Address in Windows XP

The following instruction

1.  From the Win

ﬂmt@hw f""’

o ) My Pictures
V| T Ve 1 My Computer
ot ) .‘;)mmmu
HLEM'U e::mmma Exphoen I
?nmmwm

2 1)) 1o and mppont
@mw ) search
iﬁlmlm .;_"-,_?l.\l\.-

Mprogons ¥
Palwacst [0] s vowe

[T @ | . Bssestation 6000 Regsrt.. |

s are for Windows XP.

dows Start menu, click Control Panel or Settings > Control Panel.

2.  Double-click the Network Connections icon.

3. Right-click Local Area Connection and select Properties to display the Local Area

Connection P

roperties window.

==
Fle G Ve Foowien  Tes  Sharied el >
Q- (- T e e [T
=
={ s e Lrsn | ma [ peskaria
[Fer—
BE o eeine: | A 0B, ek e b B
b -
Lo s Corrmitionz
L1 17 e et
e e sz, g 2
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Note: Depending on the Network setup, different icons may appear here. Contact your IT

Department if you

cannot find the proper icon.
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5.  Click Internet Protocol (TCP/IP) to highlight it, and then click Properties to display the
Internet Protocol (TCP/IP) Properties window.

_LLocal Area Connection 2 Properties 2=l
Beneral | advanced |
Connect using:

I@ Fealtek RTL&1GEC(F)/8111C(F] Fam

This connection uses the following tems:

Cliert for Microsoft Networks
B} File and Printer Sharing for Micrasat Netwarks

¥ Intenst Protocol (TCF/IF)

Instal | unrstel (] Properies 1)

Description
’V Transmission Contral Protoccl/rtemet Pratocel. The defaul

vide atea network protocal that provides communication
acioss diverse interconnected networks

™ Show icon in neification area when connected
M Notify me when this connection has limited or no connectivity

oK Cancel

IMPORTANT NOTE! Take note of the current settings so you can return the computer to
those settings when you have finished configuring the Ethernet radios.

6.  Click the Use the following IP address radio button. The default IP addresses for Baseline’s
Ethernet radios starts at 192.168.111.100. In the first 3 cells of the IP address field, type
192.168.111 and in the last cell, type a number that is outside the range of the default IP
addresses that are assigned to your Ethernet radios. For example, if you have 4 radios, they

would be assigned IP addresses ending in 100 - 104, so you can use 192.168.111.105 as the IP
address for your computer.

Internet Protocol (TCP/IP) Properties! 21X

General |

“fiou can get [P settings assigned automaticaly if your network. supports
this capabilly. Dtherwise. you need ta ask your network administrator for
the appropriate |P settings.

" Obtain an IP address automatically

& Usethe following IP address:

IP address: 192 168 111 108

Subnet mask =
Default gatsay T REIE]

| Obtain DN server address automaticall

~# Use the following DNS server addresses:

Prefenred ONS server:

Alkemate DNS server.
Advanced,

7.  Press <Tab>and Windows XP automatically enters the Subnet Mask of 255.255.255.0.
8.  Press <Tab> to move to the Default Gateway field. Type 192.168.111.1

9.  Click OK to save your changes, and then click Close to close the Local Area Connection
Properties window.
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Changing the Computer’s IP Address in Windows 7

The following instructions are for Windows 7.0.

1.  From the Windows Start menu, select Control Panel.

If you are viewing the Control Panel by Categories, click Network and Internet.

If you are viewing the Control Panel by icons, click Network and Sharing Center and
continue with step 2.

2. Click View network status and tasks in the Network Sharing Center group. The middle of the
displayed screens shows your active networks.
View your basic network information and set up connections
E»LI —h See full map
- £
DIBQRXML freewave.local Internet
(This computer)
View your active networks Connect or disconnect
{ _ freewave.local Access type: Internet
F Domain network Connections ,*E Local Area Connection
3.

Within your active networks, click Local Area Connection to display the Local Area Connection
Status window.

4.  Click Properties to display the Local Area Connection Properties window.
5.  Select Internet Protocol Version 4 (TCP/IPv4) in the list, and then click Properties.
EEEEETTTEE L)

Networking | Sharing

Connect using:

L¥ Resltek PCle GBE Family Corttroller

This connection uses the following tems:

9% Client for Microsoft Networks

=005 Packet Schedulsr

4=l File and Printer Sharing for Microsoft Networks

& Intel® Centrino® Wireless Bluetooth® 3.0 + High Speed

' e
u Intemet Protocol Version 4 (TCP/1Pv4) [,
& Ol o pper |0 Driver
4. Link-Layer Topology Discovery Responder

Diescription

Transmission Cortrol Protocol/Intemet Protocol. The default
wide area network protocol that provides communication
across diverse interconnected networks
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IMPORTANT NOTE! Take note of the current settings so you can return the computer to
those settings when you have finished configuring the Ethernet radios.

6.  Select the Use the following IP address radio button. The default IP addresses for Baseline’s
Ethernet radios starts at 192.168.111.100. In the first 3 cells of the IP address field, type
192.168.111 and in the last cell, type a number that is outside the range of the numbers that
are assigned to your Ethernet radios. For example, if you have 4 radios, they would be
assigned IP addresses ending in 100 - 104, so you can use 192.168.111.105 as the IP address
for your computer.

g N
Internet Protocal Version 4 (TCP/APy4) Pmperﬁa—L&u
General |

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

() Obtain an IP address automatically
(@ Use the following TP address:

1P address: 192 . 168 . 111. 105
Subnet mask: 255.255.255. 0
Default gateway: 192 . 168 . 111 . 1

Obtain ONS server address automatically
(@ Use the following DNS server addresses:
Preferred DNS server:

Alternate DNS server:

[ validate settings upon exit

7. Press <Tab>and Windows XP automatically enters the Subnet Mask of 255.255.255.0.
8.  Press <Tab> to move to the Default Gateway field. Type 192.168.111.1

9.  Click OK to save your changes, and then click Close to close the Local Area Connection
Properties window.
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Appendix

Point-to-Multipoint Operation LEDs on Gateway and Repeater Radios

Radio Operation LEDs

Gateway Repeater
Condition Carrier [Transmit  [Clear to Carrier Transmit  [Clear to
Detect (CD) |(TX) Send (CTS) IDetect (CD) |(TX) Send (CTS)
Powered, not linked Solid red  [Solid red Off * ISoIid red |Off * Blinking red
bright™* dim bright™* ©
Repeater and Endpoint [Solid red  |Solid red  |Off * Solid Solid red  |* Solid red
linked to Gateway, no [bright* dim Jgreen dim bright*
data
Repeater and Endpoint |Solid red  [Solid red  |Off * Solid Solid red * Solid red
linked to Gateway, bright* dim Jgreen dim bright*
Gateway sending data
to Endpoint
Repeater and Endpoint |Solid Solid red  |IntermittentfSolid Solid red  |* Solid red
linked to Gateway, green® RCV |[dim flash Jgreen bright* bright*
Endpoint sending data |data red »o«
e or Solid red
bright*
Gateway with Solid red  |Solid red  |IntermittentfSolid Solid red  |* Solid red
diagnostics program  [bright* dim flash Jgreen bright* bright*
running red »o«

* The Clear to Send (CTS) LED will be solid red* with a solid link. As the link weakens, the Clear to
Send LED light on the Repeater and Endpoint will begin to flash ©.
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Point-to-Multipoint Operation LEDs on an Endpoint Radio

Radio Operation LEDs

Condition Carrier Detect (CD) Transmit (TX) Clear to Send (CTS)
Powered, not linked Solid red bright* Off * Blinking red
Repeater and Endpoint Solid green Off * * Solid red bright*
linked to Gateway, no
data
Repeater and Endpoint Solid green Off * * Solid red bright*
linked to Gateway,
Gateway sending data
to Endpoint
Repeater and Endpoint Solid green Intermittent flash * Solid red bright*
linked to Gateway, red »o«
Endpoint sending data
to Gateway
Gateway with Solid green Intermittent flash * Solid red bright*
diagnostics program red »o«
running
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Ethernet Radio Installation and Configuration Notes
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Serial Number

Description

Static IP Address

Endpoint 1

Endpoint 2

Endpoint 3

Endpoint 4

Endpoint 5

Endpoint 6

Endpoint 7

Endpoint 8

Endpoint 9

Endpoint 10

Endpoint 11

Endpoint 12

Endpoint 13

Endpoint 14

Endpoint 15

Endpoint 16

Endpoint 17

Endpoint 18

Endpoint 19

Endpoint 20

Repeater
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Netmask (Subnet Mask) Gateway (Router IP Address) Network ID
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