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Warranty

XetaWave LLC warrants your XetaWave wireless data transceiver against defects in
materials and manufacturing for a period of two years from the date of purchase. In the
event of a product failure due to materials or workmanship, XetaWave will, at its
discretion, repair or replace the product.

In no event will XetaWave LLC, its suppliers or its licensors, be liable for any damages
arising from the use of or the inability to use this product. This includes business
interruption, loss of business information, or other loss which may arise from the use of
this product. XetaWave LLC transceivers should not be used in situations where failure
to transmit or receive data could result in damage of any kind to the user or any other
party, including but not limited to personal injury, death, or loss of property. XetaWave
LLC accepts no responsibility for damages of any kind resulting from delays or errors in
data transmitted or received using the XetaWave transceiver, or for the failure of such
transceiver to transmit or receive such data.

Warranty policy may not apply:

1) If product repair, adjustments, or parts replacements is required due to
accident, neglect or unusual physical, electrical or electromagnetic stress.

2) If product is used outside of XetaWave specifications.

3) If product has been modified, repaired or altered by Customer unless XetaWave
specifically authorized such alterations in each instance in writing.

The warranty period begins from the date of shipment and is defined per the standard
warranty policy stated above.

Information in this document is subject to change without notice. The information
contained in this document is proprietary and confidential to XetaWave LLC. This
manual is for use by purchasers and other authorized users of the XetaWave wireless
data transceiver only.

No part of this document may be reproduced or transmitted in any form or by any
means, electronic or mechanical, or for any purpose without the express written
permission of XetaWave LLC.

This product is licensed by the United States. Diversion contrary to U.S. law is
prohibited. Shipment or re-export of this product outside of the United States may
require authorization by the U.S. Bureau of Export Administration. Please contact
XetaWave LLC for assistance and further information.



FCC
Notifications

This device complies with Title 47 CFR § Parts 1, 15, 101 of the federal code along with
Industry Canada: RSS-102, Radio Frequency (RF) Exposure Compliance of Radio
communication Apparatus (All Frequency Bands) and Safety Code 6 of Health Canada.

Specifically, 47CFR § 1.1310, Table 1, Limits for General Population/Uncontrolled
Exposure and RSS-102, Radio Frequency (RF) Exposure Compliance of Radio
communication Apparatus (All Frequency Bands) Table 4.2 RF Field Strength Limits for
Devices Used by the General Public (Uncontrolled Environment).

Operation is subject to the following two conditions:
1) This device may not cause harmful interference and

2) this device must accept any interference received, including interference that
may cause undesired operation.

This device must be operated as supplied by XetaWave LLC. Any changes or
modifications made to the device without the express written approval of Xetwave LLC
may void the user’s authority to operate the device, pose violations and liabilities.

This device complies with Industry Canada license-exempt RSS standard(s). Operation is
subject to the following two conditions: (1) this device may not cause interference, and
(2) this device must accept any interference, including interference that may cause
undesired operation of the device.

Caution

The model number XETA9 has a maximum transmitted output power of 4000 mW when
used in the 928-960MHz band and 1000mW when used in the 902-928MHz band. The
transmit antenna shall be kept at least 33.96 cm from psychical space where humans
may exist. Additional details may be found in the “RF Exposure Calculations” at the end
of this section.

This equipment has been tested and found to comply with the limits for a Class B digital
device, pursuant to Title 47 CFR § Part 15 and ICES-003. These limits are designed to
provide reasonable protection against harmful 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 occurin a
particular installation. If this equipment does cause harmful interference, 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:

1) Reorient or relocate the devices and/or antennas.
2) Increase the separation between the equipment and the receiver.
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3) Connect the equipment to an outlet on a circuit different from that to which the
receiver is connected.
4) Consult the dealer or an experienced RF/radio/Electronics professional for help.

Note: Whenever any XetaWave LLC module is placed inside an enclosure, a label must
be placed on the outside of that enclosure which includes the module’s FCC ID and IC ID.

Model # Xeta9

Serial # 0123456789

FCC ID: PEJ-93829283-MSD9

IC ID:1169a-Xeta9

Input Voltage: 4.5-5.0
This device complies with Part 15 of the FCC rules.
Operation is subject to the following two conditions
(1) this device may not cause harmful interference,
(2) this device must accept any interference
received, including interference that may cause
undesired operation.

Made in the USA by XetaWave, LLC
Boulder, CO 80301 (303) 447-2745
www.xetawave.com

WARNING

These radio systems shall be installed by a RF/radio professional familiar with the
applicable rules. Installation of all antennas shall be performed in a manner that will
provide at least the MPE Distance from the direction of maximum radiation, to any user
or member of the public and consistent with the settings in the applicable antenna
installation compliance section below.

Exposure Compliance
FCCID: PEJ-93829283-XETA9
ICID:

It is the responsibility of the licensee or user to guarantee compliance with the
appropriate MPE regulations when operating this device in a way other than described
herein. The installer of this equipment must ensure the antenna is located or oriented
such that it does not emit an RF field in excess guidelines as posted in the Canadian RSS-
102/Safety Code 6 of Health Canada, 47 CFR Bulletin 65/47CFR § 1.1310 of the Federal
Communications Commission, or the Council of European Union as appropriate.

The XetaWave XETA9 uses a low power radio frequency transmitter. The concentrated
energy from an antenna may also pose a health hazard in the near field. People should
not be near the antenna when the radio link is operating as general practice and
maintain a safe distance as calculated below.


http://www.xetawave.com/
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Note: Industry Canada and the US/FCC use the same RF power density level for their
limits, but express them in different units. The US/FCC/OSHA/ANSI use milliwatts per
square centimeter (mW/cm2) and Industry Canada uses Watts per square meter
(W/m?2).

W/m* =10(mW/cm*) ea.1

The following calculations are based off of the Maximum Permissible Exposure
requirements as outlined by the FCC and IC. The MPE (Maximum Permissible Exposure)
distance is calculated based on the limits for a General Population/Uncontrolled
Exposure, 900 MHz frequency band. A conservative MPE limit of 0.6 mW/cm” or 6
W/m? was used for the calculations of the Table. The table provides safe distance for
several power levels and antennas besides the worst case for convenience.

To calculate safe distance:

(ConductedPower(mW) ) DutyCycle | AntennaGain)
(47 ) ExposureLimt(mw /cm? )

MPED = \/ eq.2

Where:
MPED is Maximum Permissible Exposure Distance or safe distance.
All quantities are calculated in linear or numeric quantities.

The exposure limit, MPED, and conducted power units must be consistent, mW and cm
for this case.

Duty cycle is set using packet sizes for master and slave. The highest duty cycle, 91%,
that can be set is 1024 transmit and 64 receive using a modulation of 305 kbps 4FSK.
Packet settings are set in the radio Network Configuration Menu. If the radio is a master
then master packet size is set to 1024 and slave packet size is set to 64. All radios in the
link must have the same master and slave settings. At Power up and with no data
transmitting, the radios will transmit or beacon with a duty cycle of 6 to 10% depending
upon modulation setting.
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The limits for Industry Canada are in Watts per square meter and easily calculated from

equations 2 and then 1 above.

Table of MPE Safe Distance vs. Antenna Gain and Power Output Setting
Power Duty Antenna | Antenna FCC MPE | IC MPE Safe
Out Cycle Gain Gain Limit Limit Distance
Setting (linear) (dBi) (linear) | (mW/cm?) | (W/m? (cm)
(mW)*
4000 0.91 6 3.98 0.6 6 33.96
4000 0.91 3 2.00 0.6 6 24.04
1000 0.91 3 2.00 0.6 6 12.02
1000 0.91 6 3.98 0.6 6 16.98
100 0.91 3 2.00 0.6 6 3.80
100 0.91 6 3.98 0.6 6 5.37
10 0.91 3 2.00 0.6 6 1.20
10 0.91 6 3.98 0.6 6 1.70
1 0.91 3 2.00 0.6 6 0.38
1 0.91 6 3.98 0.6 6 0.54
*The worst case is 4000 mW and an antenna with 6 dBi gain or greater or 33.96 cm
as power output is reduced as required by the appropriate regulating authority.

Antenna installation
US/FCC antenna compliance

Since professional installation is required, standard RF connectors are used. Adapters or

custom coaxial cables may be required to connect the radio output connector to the

desired antenna.

Any antenna from a reputable manufacturer with desired bandwidth, gain/pattern

coverage, and have an input surge impedance of approximately 50 ohms can be used
provided the requirements of Title 47 CFR Part 51.247 (a), (b) and (c) are met, i.e.
conducted power of 1W (30 dBm) or EIRP of 4W (36 dBm) maximum and if the antenna
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gain is greater than 6 dBi, the power setting shall be reduced by the amount the gain of
the antenna exceeds 6 dBi. In other words the EIRP cannot exceed 4W or 36 dBm.

XetaWave has successfully tested the Xeta9 with the following antennas:

1. Device connected. 3 dBi Omni-Directional Vertical Antenna, LCOM Rubber Duck
p/n HG903RD-SM . The power setting for a 3 dBi antenna is 1000 mW.

2. Directional antenna. 11 dBi Directional, Yagi vertical antenna, Larson p/n
YA5900W The radio power must be reduced by 5 dB to satisfy 47 CFR Part
15.247 (a), (b) and (c) for antenna gain greater than 6 dBi. The power setting for
this antenna is 316 mW.

Industry Canada antenna compliance

Under Industry Canada regulations, this radio transmitter may only operate using an
antenna of a type and maximum (or lesser) gain approved for the transmitter by
Industry Canada. To reduce potential radio interference to other users, the antenna
type and its gain should be so chosen that the equivalent isotropic radiated power
(E.I.LR.P.) is not more than that necessary for successful communication.

This radio transmitter (identify the device by certification number, or model number if
Category Il) has been approved by Industry Canada to operate with the antenna types
listed below with the maximum permissible gain and required antenna impedance for
each antenna type indicated. Antenna types not included in this list, having a gain
greater than the maximum gain indicated for that type, are strictly prohibited for use
with this device.

The installer of this radio equipment must ensure that the antenna is located or pointed
such that it does not emit RF field in excess of Health Canada limits for the general
population; consult Safety Code 6, obtainable from Heath Canada’s website www.hc-

sc.gc.ca/rpb.


http://www.hc-sc.gc.ca/rpb
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The following antennas are approved for Canadian use as detailed below.

Gain Impedance | Radio Power Setting
Part <100ut | >100ut
T Bi Al M f.
ype dBi ntenna anu Number Input (Q) (mW) (mW)
Small, radio Rubber Duck
connected, 3 (s!eeve LCOM HGI03RD- 50 10 500
. . dipole SM
omni-directional .
vertical)
Ba§e .statn_)n, 51 Tublj|lar Commscop DB583-Y 50 10 309
omni-directional vertical e / Andrew
Ba§e .statn_)n, 111 Tublj|lar Commscop DB589-Y 50 3 79
omni-directional vertical e / Andrew
Base station 11 Yagi Larsen | YAS900W 50 3 79
directional
Base station . . PRO890-
directional 12 Yagi Wavelink 12 50
Base station | ) 4 Yagi Laird YB8966 50
directional
Base station, | 4 Tubular Wavelink | PRO902-8 50
omni-directional vertical
Base station, 5 Tubular Wavelink | PRO902-5 50
omni-directional vertical
Base station, 5 Tubular Laird FG9023 50
omni-directional vertical
Base station, 8 Tubular Laird FG9026 50
omni-directional vertical
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Notifications

This equipment is suitable for use in Class I, Division 2, Groups A, B, C and D OR non-
hazardous locations only.

WARNING — EXPLOSION HAZARD — Do not disconnect equipment unless power has been
removed or the area is known to be non-hazardous.

WARNING — EXPLOSION HAZARD - Substitution of components may impair suitability for
Class I, Division 2.

Input power shall be derived from a single Class 2 power source or equivalent.

The maximum operating temperature of the devices while subjected to the temperature
test at a 85°C surrounding air temperature is in accordance with the temperature class
of the table below:

Model T-code

Xeta9x9-E, Xeta9-E, Xeta9x3-E, | T3C
Xetal-E, Xetalx1-E, Xeta2-E,
Xeta2x1-E, Xeta2x2-E, Xeta3-E,
Xeta3x1-E, Xeta3x2-E, Xeta3x3-E,
Xetad-E, Xetadx1l-E, Xetadx2-E,
Xetadx3-E, Xetadx4-E, Xeta9-E,
Xeta9x1-E, Xeta9x2-E, Xeta9x4-E.

Xeta9m-R, Xeta9m-T, Xeta9-SB, | T4A
Xeta9m-R4V, Xeta9m-T4V

Xeta3m-R, Xetalm-R, Xetalm-T, | T5
Xeta2m-R, Xeta2m-T, Xeta3m-T,
Xetadm-T, Xetadm-R

To maintain the unit within the temperature class listed above the transmit and receive
duty cycles must be set per the directions and table below. TX packet size must be less
than or equal to the value shown. Rx packet size must be greater than or equal to the
value shown.

Model Number Tx Packet Size | Rx Packet Size Approximate

Duty Cycle (%)
<= >=




Xetal-E 1024 64 66.0
Xetalm-R 64 64 36.7
Xetalm-T 64 64 36.7
Xetalx1-E

Radio 1 200 64 66.0

Radio 2 1024 128 85.5
Xeta2-E 1024 64 66.0
Xeta2m-R 64 64 36.7
Xeta2m-T 64 64 36.7
Xeta2x1-E

Radio 1 200 64 66.0

Radio 2 1024 128 85.5
Xeta2x2-E

Radio 1 200 64 66.0

Radio 2 1024 128 85.5
Xeta3-E 1024 64 66.0
Xeta3m-R 64 64 36.7
Xeta3m-T 64 64 36.7
Xeta3x1-E

Radio 1 200 64 66.0

Radio 2 1024 128 85.5
Xeta3x2-E

Radio 1 200 64 66.0

Radio 2 1024 128 85.5
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Xeta3x3-E

Radio 1 200 64 66.0

Radio 2 1024 128 85.5
Xetad-E 1024 64 66.0
Xetadm-R 64 64 36.7
Xetadm-T 64 64 36.7
Xetadx1-E

Radio 1 200 64 66.0

Radio 2 1024 128 85.5
Xetadx2-E

Radio 1 200 64 66.0

Radio 2 1024 128 85.5
Xetadx3-E

Radio 1 200 64 66.0

Radio 2 1024 128 85.5
Xetadx4-E

Radio 1 200 64 66.0

Radio 2 1024 128 85.5
Xeta9-E, 4 Watts 100 64 53.5
Xeta9-E, 1 Watt 1024 1024 91.0
Xeta9m-R, 1 Watt MAS 250 64 39.0
Xeta9m-R, 1 Watt ISM 150 64 39.0
Xeta9m-R4V, 1 Watt ISM 600 64 83.8
Xeta9m-T4V, 1 Watt ISM 600 64 83.8

10
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Xeta9m-T, 1 Watt MAS 250 64 62.4
Xeta9m-T, 1 Watt ISM 150 64 39.0
Xeta9-SB, 1 Watt ISM 200 64 66.0
Xeta9x1-E

Radio 1 200 64 66.0

Radio 2 1024 128 85.5
Xeta9x2-E

Radio 1 200 64 66.0

Radio 2 1024 128 85.5
Xeta9x3-E

Radio 1 200 64 66.0

Radio 2 1024 128 85.5
Xeta9x4-E

Radio 1 200 64 66.0

Radio 2 1024 128 85.5
Xeta9x9-E

Radio 1, 4 Watts 100 64 53.5

Radio 2, 1 Watt 1024 64 91.0
Xeta9x9-E

Radio 1, 1 Watt 1024 64 91.0

Radio 2, 1 Watt 1024 64 91.0

11
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Design

1 Mechanical / Physical Design

1.1 Enclosed Ethernet Radios

XetaWave enclosed Ethernet radios all have the same design with front access to
communication ports, side access to RF connections and I/O connections. The radio
may be DIN rail mounted or left on a surface. The top of the radio (or side if side
mounted) is a heat sink surface needed for high-power dual-radio applications — the
heat sink surface should be left clear of any materials.

The front of the radio includes (from left to right) the 12V DC power connector, the two
serial COM port connectors (RJ-45), the two Ethernet ports connectors (RF-45), a USB
connector for future power use, and two columns of indicator lights for the two radios.

The right side of the radio has one or two female TNC connectors for the one internal
radio in Xeta9-E or two internal radios in Xeta9x9-E. Radio #1 is the connector closest to
the front of the radio.

The left side of the radio may have 1/0 connectivity as an option.

1.2 Unenclosed Emancipator+ (Xeta9x-E)

XetaWave Emancipator+ radio has 1 serial port and 1 Ethernet port in a dual RJ45
connector, side access to SMA RF connector and the same 2-pin power connector as all
other XetaWave products.

The following diagram shows the Xeta9x-E, Emancipator+. In the perspective shown, the
Serial RJ45 connector is on left. The Ethernet RJ45 connector port is on the right.

12
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Quick Start
Multi-Point

2 Quick Start Guide — Point to Multi-Point

This guide provides step-by-step instructions to configure a basic Point to Multi-Point
network using either the 900 MHz ISM or MAS band. Detailed information on addition
configuration options is provided in the web interface overview section.

2.1 AP (Master) Radio Configuration

2.1.1 IP Configuration

1. Open up a web browser and enter the IP address of the radio. The default IP
address of a Xeta9-E is set to 192.168.0.3 at the factory.

[ E—

5, XetaWave Ethernet Bridge

Firefox ¥ |

€

@ Most Visited E TechCrunch :: techrockies.com VE VentureBeat @j eCollege Login

c 'Goog{e P B &+ #

XetaWave Ethernet Bridge

Device Name XetaWave
Device ID 2001
IP Address 192.168.0.3

Ethernet Firmware 2.03.2083

Name: Ethernet Master

Radio 1 ID: 2001, Point-to-multipoint, Master
Firmware: 1.33.3079

Radio 2 Not Present

MAC Address 70-f1-e5-01-17-14

Serial Number ES.01.17.14

15
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2.

Enter a Device Name for the AP radio in the text box on the “Main” screen and
press the “Save Device Name” button to save.

Navigate to the “Network Settings” page and configure the IP address, Subnet
Mask, and Default Gateway for the radio. VLAN settings can also be set on this
page if your organization utilizes VLANs. Press the “Submit” button to save your
changes.

‘ \(: @ 192.1680.3/3Lanhtm 7y v & ||/ B~ Google 2B 3 A
Most Visited |3 TechCrunch { | techrockies.com VE VentureBeat @ eCollege Login

97 E

HETAUJAVE XetaWave Ethernet Bridge

Network Settings
MAC Address 70-11-65-01-17-14
IP Address 192.1680.3
Subnet Mask 2552552550
Default Gateway ~ 19216801

Management VLAN 1

e

VLAN Membership and Tagging B )
Ethernet 1 Ethernet 2 Radio 1 [ Radio2
[Speed /Duplex|  Awo Ao~ N/A [ ~na |
Native VLAN 1 1 N/A [ ~na |
Port Tagging | NONE -~ [NoNE - NA [ Na
Allowed VLANS | NATIVE ~ | NATIVE v |ALL > [ALL -

1 -~ Al N -~

Allowed List

[ Remove H Clear ] { Remove H Clear j [ Remove ][ Clear ] Remove Cleai
ENET | = . Add

4. Next an orange warning screen will appear as a safeguard from accidental

changes. Confirm your changes by selecting a validation period from the
dropdown box and press the “Continue with Save” button.

Firefox ~

ﬁ Critical Change Warning

(€ @ 10216803/3Lanhtm?c=70-11-e5-01-17-1440/=192.168 0 3&15=255255.255.0&1g=10216: 77 ~ € || [}~ Google

Most Visited [ TechCrunch | techrockies.com W8 VentureBeat @ eCollege Login

Cancel - Go to menu page

5 min. validation period ¥ | CONTINUE WITH SAVE




Quick Start 5. Next, enter the radio’s new IP address in the address bar of your web browser
Multi-Point and load the page. Note: Depending on your computer’s configuration, it may
be necessary to change or add an IP address on your computer to be on the
radio’s new subnet.

6. Once on the radio’s “Main” page loads, it will necessary to confirm your settings
are functional by pressing the red “Validate Settings” button on the page.

J #%, XetaWave Ethernet Bridge

€ @ 19216803/0Menuhtr

&) Most Visited E TechCrunch techrockies.com VE VentureBeat @ eCollege Login

la)

XetaWave Ethernet Bridge

Device Name XetaWave
Device ID 0

IP Address 192.168.0.3
Ethernet Firmware 2033083
Radio 1 Checking
Radio 2 Checking

MAC Address 70-f1-€5-01-17-14

Serial Number E5.01.17.14

\ SaveleoeName:

Validate
Settings

2.1.2 RF Configuration

The RF settings will differ depending on whether the radio is operating within the
unlicensed ISM or licensed MAS spectrum. The RF settings will also differ slightly if the
radio is operating within an Ethernet or Serial wireless network. The following sections
will cover each case.

2.1.2.1 ISM Settings

1. Navigate to the “RF Transmission Settings” page.
2. Select the ISM band and configure the “Start” and “Stop” frequencies within the

ISM band that are will be used by the radio network. Typically these values will
be set to 902.000 and 928.0000 respectively for an initial setup.

17
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3.

XetaWave Ethernet Bridge - Radio Setup ¢
€ @ 19216803/Uconfightr c AR 3 A
8 Most Visited E TechCrunch || techrockiescom VE VentureBeat 8 eCollege Login
= XetaWave Ethernet Bridge
— Radio 11D: 2001 (Master) Ethernet Master ~ [ Reload List |
RF Band MAS Description Ethernet Master
ISM MAS
Band Start 9020000 MHz Stop 9280000 MHz Xmit Freq 952206250 MHz
Exclude Lower 0 MHz Upper 0 MHz Recv Freq 928206250 MHz
ISM Power 1000 mwW MAS Power 2000 mW
Hop Pattern 1
- 10 kbps BPSK
57 kbps 2FSK 114 Kbps 2FSK 10 Kope 20 SKC12 S
19 kbps 4FSK 12.5kHz
153 Kbps 2FSK 229 kbps 4FSK 19 kbps 2FSK 25kHz
Slave Transmit 305 Kbps 4FSK 663 kbps 2FSK 20 Kbps QPSK
Rates 884 kbps BPSK 1768 kbps QPSK a1 kzs 8PSK
¥12651 kbps 8PSK 3535 kbps 16QAM
3535 kbps 16PSK 39 kbps 4FSK 25kHz
41 kbps 16QAM
T ¥151 kbps 32QAM -
Master Transmit Rate 2651 kbps 8PSK v (multispeed multipoint) MMS None v
Max Payload Bytes Master 256 Slave 256 Dynamic On ~ MMS Hop Offset 0
Beacon Rate 1 Master Repeat 3
Network Address 2000 Network Radius 24 km v
Upstream Device ID 2002
oo Lt
Network Type Pontto Multipoint ~ + Mode Master - P
Device ID 2001 || Moddy Radio Settings || Refresh Al |
Protocol Ethemet - [ R S l@l D Uit |
Diag Threshold 20 dBm

Configure Exclusion zone, ISM Output Power, and the Hop Pattern. Initially, it is
common that there is no exclusion zone configured. In this case both the
“Lower” and “Upper” values should be set to zero. The ISM Power should be set
to a value between 100 and 1000 mW depending on the deployment. The Hop
pattern should be set to 1 to enable a pseudo-random hopping sequence.

Firefox >

XetaWave Ethernet Bridge - Radio Setup
€ @ 19216803/ Uconfight c 8- P B & #
(8 Most Visited B3 TechCrunch| [ | techrockies.com VB VentureBeat @ eCollege Login
W 4
p = XetaWave Ethernet Bridge
- Radio 11D: 2001 (Master) Ethernet Master ~ [ Reload List |
RF Band 9ISM  MAS Description Ethernet Master
ISM MAS
Band Start 902.0000 MHz Stop 9280000 MHz Xmit Freq 952206250 MHz
Exclude Lower 0 MHz Upper 0 MHz Recv Freq 928206250 MHz
ISM Power 1000 mW MAS Power 2000 mW
Hop Pattern 1
10 Kbps BPSK
|57 kbps 2FSK 114 kbps 2FSK 10Kbpe 2ESI 2 iz
19 Kbps 4FSK 12.5kHz
1153 kbps 2FSK 229 kbps 4FSK 19 kbps 2FSK 25KHz
Slave Transmit 1305 kbps 4FSK 663 kbps 2FSK 20 kbps QPSK
Rates 884 kbps BPSK 11768 kbps QPSK st 31 kbps 8PSK
¥12651 kbps 8PSK 3535 kbps 16QAM E
13535 kbps 16PSK S5 kbps 4ESI 251z
41 kbps 16QAM
¥/51 kbps 32QAM
Master Transmit Rate 2651 kbps 8PSK  ~ (multispeed multipoint) MMS None  ~
Max Payload Bytes Master 256  Slave 256  Dynamic On ~ MMS Hop Offset 0
Beacon Rate 1 Master Repeat 3
Network Address 2000 Network Radius 24 km ¥
Upstream Device ID 2002
Do Do 0 e
Network Type Pontto Multpoint ~ + Mode Master -
Device ID 2001 | Modiy Radio Setings || Refresh Al |
Protocol Ethemet - [R Single ]7( Detoto List. |
Diag Threshold 20 dBm
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. . 4. Configure Slave and Master Transmit rates. While XetaWave radios support
Multi-Point & PP

Multi-speed Multi-point, for an initial configuration, it is best to start with a
single speed for remote radios to simplify trouble shooting. The ideal setting is
a function of distance, throughput required, transmit power, and radio noise in
the area. Selecting a speed between 884 Kbps and 2.6 Mbps is often adequate
for most links.

XetaWave Ethernet Bridge - Radio Setup | =+
€ @ 19216803 f ¢ B-

(8 Most Visited | TechCrunch

= XetaWave Ethernet Bridge

techrockiescom VB VentureBeat @ eCollege Login

Radio 11D: 2001 (Master) Ethernet Master

v | Reload List |

RF Band QISM © MAS Description Ethernet Master
ISM MAS
Band Start 9020000 MHz Stop 9280000 MHz Xmit Freq 952206250 MHz
Exclude Lower 0 MHz Upper 0 MHz Recv Freq 928206250 MHz
ISMPower 1000 mW MAS Power 2000 mW
Hop Pattern 1
10 kbps BPSK
57 kbps 2FSK 114 Kbps 2FSK JO kbps 25K 1201
19 kbps 4FSK 12.5kHz
153 kbps 2FSK 229 kbps 4FSK 19 kbps 2FSK 25kHz
Slave Transmit 305 kbps 4FSK 663 kbps 2FSK Pe)
27 2 20 kbps QPSK
Rates 224 RS 1768 kbps QPSK 31 kbps 8PSK
4 261 kbps SPSK 3535 kbps 16QAM 39 kbps 4FSK 25kHz
= > 41 kbps 16QAM
7151 kbps 320AM
viaster Transmit Rate| 2651 kbps 8PSK ¥ (multispeed multipoint) MMS None
Max Payload Bytes |57 kbps 2FSK 256 Dynamic On ~ MMS Hop Offset 0
Beacon Rate :‘5; :‘g gﬁg; Master Repeat 3
Network Address 229 kbps 4FSK Radius 24 km B
Frdiisbtint | 2 Serial Number: E50112E4
884 Kbos BRSK Firmware Version: 1.33.3079
Network Type Mode Master -
Device ID Moy Radho Settngs | Retresh Al |
Protocol e ]

[ Refresh Singie || Scan || Delete List |
Diag Threshold -50 dBm

Go back to meny page

RF Protocol Settings for an Ethernet network:

5. For an Ethernet network, set the initial “Max Payload Size” for both the
“Master” and “Slave” settings to 1024. These settings can be modified later
based on your traffic requirements. Set “Dynamic” payloads to “Off” for an ISM
network. This setting can provide some improved performance on and ISM
network, but it is not a backward-compatible setting. All radios in the network
have to have the same setting. Confirm that the “Beacon Rate” is set to 1, that
the “MMS” setting is None, “MMS Hop Offset” is set to 0, and the “Master
Repeat setting” is set to 3.

P20 RRPS SZWLAIVI

Master Transmit Rate 2651 kbps 8PSK ~ (multispeed multipoint) MMS None -
Max Payload Bytes Master 1024  Slave 1024 Dynamic Off v MMS Hop Offset 0
Beacon Rate 1 Master Repeat 3
Network Address 2000 Network Radius 24 km -
Upstream Dewce.ID 2002 Serial Number: E50112E4
Downstream Device ID 2002 Firmware Version: 1.33.3079
Network Type Pointto Multipoint ~ » Mode Master -
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Multi-Point

6. Configure RF Network parameters and type. The Network address is an
identifier used to allow a group of radios to communicate and exclude non-
member radios. In this example the number 2000 has been used. The
“Network Radius” indicates the maximum distance between the Master radio
and the furthest remote. The default unit is in kilometers (KM) but the units can
be expressed as miles as in the example below. The “Upstream” and
“Downstream” Device ID’s are not relevant for a radio configured as a Point-to-
Multi-Point Master and can be ignored. Make sure the “Network-Type” is set to
“Point to Multipoint” and the “Mode” is set to master. Finally, verify that the
“Protocol” is set to Ethernet.

etaWave net Bridge - Radio Setup

€& @ 192168.0.3/Uconfig.ntm & | B - coogte P B + #
18 Most Visited [ TechCrunch [} techrockies.com VB VentureBeat @ eCollege Login
p= XetaWave Ethernet Bridge
. ” - Radio 11D: 2001 (Master) Ethernet Master -
ain _ _
- RF Band @ISM CMAS Description Ethernet Master
ISM MAS
Band Start 9020000 MHz Stop 9280000 MHz Xmit Freq 952206250 MHz.
Exclude Lower 0 MHz Upper o MHz Recv Freq 928206250 MHz
ISM Power 1000 mw MAS Power 2000 mW
Hop Pattern 1
110 kbps BPSK

[7110 kbps 2FSK 12.5kHz
[7119 kbps 4FSK 12.5kHz
(7119 kbps 2FSK 25kHz
[7120 kbps @QPSK

7131 kbps 8PSK

(7139 kbps 4FSK 25kHz
7141 kops 16QAM

51 kbps 32QAM

[7157 kbps 2FSK 71114 kbps 2FSK
71153 kbps 2FSK  [11229 kbps 4FSK
Slave Transmit [71305 kbps 4FSK ["1863 kbps 2FSK
Rates /884 kbps BPSK  [[]1768 kbps QPSK
2651 kbps 8PSK 113535 kbps 16QAM
[713535 kbps 16PSK

Master Transmit Rate 2651 kbps 8PSK ~ (multispeed multipoint) MMS None -
Max Payload Bytes Master 1024  Slave 1024  Dynamic Off ~ MMS Hop Offset 0
Beacon Rate 1 Master Repeat 3
Network Address 2000 Network Radius 15 miles ¥

Upstream Device ID .

B Serial Number: E50112E4

Downstream Device ID S Firmware Version: 1.33.3079
Network Type Paint to Multipoint v Mode Master -
Device ID 2001 [ Modity Radio Settings | [ Refresh Al |
Protocol Ethernet -

[ Refresn Single | [ Scan | [ Delete List |

Diag Threshold -so0 dBm

Go back to menu page

RF Protocol Settings for a Serial network:

5. For a Serial network, set the initial “Max Payload Size” for both the “Master”
and “Slave” settings to 256. These settings can be modified later based on your
traffic requirements. Set “Dynamic” payloads to “Off” for an ISM network. This
setting can provide some improved performance on and ISM network, but it is
not a backward-compatible setting. All radios in the network have to have the
same setting. Confirm that the “Beacon Rate” is set to 1, that the “MMS”
setting is None, “MMS Hop Offset” is set to 0, and the “Master Repeat setting”
is setto 3.
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6.

Metwork Address 2000

Master Transmit Rate 2651 kbps 8PSK ~ (multispeed multipoint) MMS None v
Max Payload Bytes Master 256 Slave 256 Dynamic on = MMS Hop Offset 0
Beacon Rate 1 Master Repeat 3

Network Radius 24 km -
Upstream Device ID 2001

Downstream Device D 2001 Serial Number: E5S011CCA1

Firmware Version- 1 33 3113

Network Type Pointto Multipoint = Mode Slave v
Device ID 2002 [ Modity Radio Setiings | [ Refresh All |
ngo::'gI - ge”a;ﬂ d hd [ Refrash Single ” Scan H Delete List ]
enalrraming vieMode Diag Threshold €0 dBm
Configure RF Network parameters and type. The Network address is an

identifier used to allow a group of radios to communicate and exclude non-
member radios. In this example the number 2000 has been used. The
“Network Radius” indicates the maximum distance between the Master radio
and the furthest remote. The default unit is in kilometers (KM) but the units can
be expressed as miles as in the example below. The “Upstream” and
“Downstream” Device ID’s are not relevant for a radio configured as a Point-to-
Multi-Point Master and can be ignored. Make sure the “Network-Type” is set to
“Point to Multipoint” and the “Mode” is set to master. Next, verify that the
“Protocol” is set to Serial. Finally, set “Serial Framing” to Message Mode if you
are running Modbus or other message oriented protocol, and set “Serial

Framing” to Byte Mode for everything else.

#5, XetaWave Ethernet Bridge - Radio Setup

€& @ 19216803/Uconfig htr ¢ | |8 - Googie 2 R $
(8 Most Visited B TechCrunch techrockies.com VB VentureBeat ® eCollege Login
= XetaWave Ethernet Bridge
Radio 11D: 2001 (Master) Ethernet Master ~ | Reload List
RF Band 9ISM " 'MAS Description Ethernet Master
SM MAS

Band Start 9020000 MHZz Stop 9230000 MHz Xmit Freq 952206250 MHz
Exclude Lower 0 MHz Upper 0 MHz Recv Freq 928206250 MHz
ISM Power 1000 mW MAS Power 2000 mW

Downstream Device ID [N

Network Type Point to Multipoint ~ » Mode Master v
Device ID 2001
Protocol eng -
Serial Framing
Go back fo meny page

Hop Pattern 1
10 kbps BPSK
57 kbps 2FSK 114 kbps 2FSK JOKbpa 2F SIci12 Dkt 2
19 kbps 4FSK 12.5kHz
153 kbps 2FSK 229 kbps 4FSK 19 Kbps 2FSK 25kHz
Slave Transmit 305 kbps 4FSK 663 kbps 2FSK 20 kbps QPSK
Rates 884 kbps BPSK 1768 kbps QPSK 31 Kbps 8PSK
¥:2651 kbps 8PSK 3535 kbps 16QAM
3535 kbps 16PSK 39 kbps 4FSK 25kHz
41 kbps 16QAM
7151 kbps 32QAM
Master Transmit Rate 2651 kbps 8PSK + (multispeed multipoint) MMS None ~
Max Payload Bytes  Master 256 Slave 256 Dynamic off ~ MMS Hop Offset 0
Beacon Rate 1 Master Repeat 3
Network Address 2000 Network Radius 15 mies ¥
Upstream Device ID Serial Number: ES0112E4

Firmware Version: 1.33.3079

| Moddy Radio Setings || Refresh Al |
[ Refesh Singie || Scan || Defte List |
dém
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2.1.2.2 MAS Settings

Note: Operating the radio in the MAS spectrum (928 — 960 MHz) requires a license from
the governing regulatory authority.

1. Navigate to the “RF Transmission Settings” page.

2. Select the MAS band and configure the “Xmit Freqg” which is the frequency the
Master will use to Transmit and slave radios will use for receive. Next configure
the “Recv Freq” which is the frequency the Master will use to receive and slave
radios will use to transmit. Next set the output power of the radio’s transmitter
in milliwatts by specifying the “MAS Power” setting.

|

’f’ #% XetaWave Ethernet Bridge - Radio Setup | +

| € @ 19216803/Ucoafight ¢ || 8- Googie A B ¥ R
18 Most Visited B TechCrunch | | techrockiescom V@ VentureBeat @ eCollege Login
p = XetaWave Ethernet Bridge
o Radio 11D: 2001 (Master) Ethernet Master ~ | Reload List |
RF Band ls Description Etheret Master
ISM MAS
Band Start 9020000 MHz Stop 9280000 MHz Xmit Freq 952206250 MHz
Exclude Lower 0 MHz Upper 0 MHz Recv Freq 928206250 MHz
ISM Power 1000 mwW MAS Power 2000 mW
Hop Pattern 1
10 kbps BPSK
57 kbps 2FSK 114 kbps 2FSK 19.Kbps 20 SKl 2Oz
19 kbps 4FSK 12.5kHz
153 kbps 2FSK 229 kbps 4FSK 19 kbps 2FSK 25kHz
Slave Transmit 305 kbps 4FSK 663 kbps 2FSK 20 kbps QPSK
Rates 884 kbps BPSK 1768 kbps QPSK 31 kbps 8PSK
¥12651 kbps 8PSK 3535 kbps 16QAM
3535 kbps 16PSK 39 kbps 4FSK 25kHz
41 kbps 16QAM
¥/ 51 Kbps 32QAM
Master Transmit Rate 2651 kbps 8PSK ~ (multispeed multipoint) MMS None v
Max Payload Bytes Master 256 Slave 256 Dynamic off ~ MMS Hop Offset 0
Beacon Rate 1 Master Repeat 3
Network Address 2000 Network Radius 15 mies ¥

Upstream Device ID

Downstream Device ID i SR

Firmware Version: 1.33.3079

Network Type Pointto Multipoint  » Mode Master -

Device ID 2001 | Modty Radio Settings || Refresh Al |
Protocol Senal - e -
Serial Framing Byte Mode - [ Rottesh Sigl [{ Sosn || Dolte st |

Diag Threshold 20 dBm
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3. Configure Transmit rates. While XetaWave radios support Multi-speed Multi-

point, for an initial configuration, it is best to start with a single speed to simplify
trouble shooting. The ideal setting is a function of distance, throughput

required, transmit power, and radio noise in the area.

|| 7% XetaWave Ethernet Bridge - Radio Setup

€ @ 19216803 fightr ¢ | |B)- Googte P B &+ A
18 Most Visited B3 TechCrunch techrockies.com Vi VentureBeat @ eCollege Login
p = XetaWave Ethernet Bridge
. Radio 11D: 2001 (Master) Ethernet Master ~ | Reload List |
RF Band ISM @ MAS Description Ethernet Master
SM MAS
Band Start 9020000 MHz Stop 928.0000 MHz Xmit Fi 952206250 MHz
Exclude Lower 0 MHz Upper 0 MHz Recv Fref 928206250 MHz
ISM Power 1000 mW w
Hop Pattern 1
10 kbps BPSK
57 kbps 2FSK 114 kbps 2FSK 10/Kbps 21 SK12 Wik
19 kbps 4FSK 12.5¢Hz
153 kbps 2FSK 229 kbps 4FSK 19 kbps 2FSK 25K
Slave Transmit 305 kbps 4FSK 663 kbps 2FSK C 20 kbps QPSK
Rates 884 kbps BPSK 1768 kbps QPSK 31 kbps 8PSK
/12651 kbps 8PSK | 13535 kbps 16QAM P
3535 kbps 16PSK 39 Kbps dE.SK 20k
ps 41 kbps 16QAM
¥ 51 kbps 32QAM, )
Master Transmit Rate 2651 kbps 8PSK ~ (multispeed multipoint) None v

Max Payload Bytes Master 256
Beacon Rate 1

Slave 256  Dynamic off
Master Repeat 3

Network Address 2000 Network Radius 15 mies ¥
Upstream Device ID Serial Number: E50112E4
Rosmsires Device D Firmware Version: 1.33.3079
Network Type Pomtto Multpoint ~ + Mode Master -
gevtlce‘:’o 2s°e°‘ [ Moddy Radio Setings || Refresh Al |
rotoc: rial - | i
Serial Framing Byto Mode - RatishShote; J Scee | Dol

Diag Threshold -20  dBm

RF Protocol Settings for an Ethernet network:

4.

For an Ethernet network, set the initial “Max Payload Size” for both the
“Master” and “Slave” settings to 256. These settings can be modified later
based on your traffic requirements. Set “Dynamic” payloads to “ON” for an
MAS network. All radios in the network have to have the same setting. Confirm
that the “Beacon Rate” is set to 1, that the “MMS” setting is None, “MMS Hop
Offset” is set to 0, and the “Master Repeat setting” is set to 3.

Master Transmit Rate 2651 kbps 8PSK - (multispeed multipoint) MMS None v
Max Payload Bytes Master 256 Slave 256 Dynamic On MMS Hop Offset 0
Beacon Rate 1 Master Repeat 3
Network Address 2000 Metwork Radius 24 km -
Upstream Device ID 2001

Serial Number ES011CCA

Downstream Device ID 2001 Firmware Version: 1.33.3113

Network Type Pointto Multipoint ~ + Mode Slave -
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Multi-Point 5. Configure RF Network parameters and type. The Network address is an
identifier used to allow a group of radios to communicate and exclude non-
member radios. In this example the number 2000 has been used. The
“Network Radius” indicates the maximum distance between the Master radio
and the furthest remote. The default unit is in kilometers (KM) but the units can
be expressed as miles as in the example below. The “Upstream” and
“Downstream” Device ID’s are not relevant for a radio configured as a Point-to-
Multi-Point Master and can be ignored. Make sure the “Network-Type” is set to
“Point to Multipoint” and the “Mode” is set to master. Finally, verify that the
“Protocol” is set to Ethernet.

Swret Srcige - Rado Setep

& & 1s00 y 2 B 4 A
& Moot vazed [ TeorCrmen | | tecwockoercom W Vertoelent B oCotiege Logs
p =9 XetaWave Ethernet Bridge
Fado 110 2001 (Master] ERaonet Maste: - e Lt
ISM ¢ MAS Descriplion Exmenet Masin
Band Stent W2 o000 MHZ Siop waoood MMz Xmt Freq 2000 WM
Exciuce Lower 0 Mz Upper 0 M-z Recv Freq 02000 W
15M Power 0o mw MAS Power 2000 mW
Hop Pattem 1
10 kbps BPSK

10 kbps 2FSK 12 Sk

57 kops 2P8K 114 kops 295
&5 2
1534bps 2PSK 11229 kbps 4FSK s iceloopl o
305 wops 4FSK 663 kg 2FSK m.mm'(‘
884 Abps BPSK 1768 k2ps QPSX ;.wm
v 2651 kbps EPSK 3535 kzps 160AM 39 kbps 45K 2
3535 kbps 16PSK 41 kbps 160AM
7 51 kbps 320AM
Master Trangmt Rate 2051 atgs 895k * (mulispeed mulipoint) Mus Noww
Max Payloss Bytes Master 1« Slave 1iv Dynamic Or ~ MAS »op Offset 0
Beacon Rate 1 NMavier Ropeat )
Network Acdress 08 Network Raaus 18 s~
b W Saret Numer ES011264
Oounstrean Device © Firmmare Vorsion: 1.33.3079
Network Type PoreioMatpont = MOOS Nasw -
Device ID x0 ey
otaags - 3 { Mooty Raso Semngn || Rkt

Flatonh Segie | Scmn | Detete Lt
Disg Thresholo o 9Bm

RF Protocol Settings for a Serial network:

6. For a Serial network, set the initial “Max Payload Size” for both the “Master”
and “Slave” settings to 256. These settings can be modified later based on your
traffic requirements. Set “Dynamic” payloads to “ON” for an MAS network. All
radios in the network have to have the same setting. Confirm that the “Beacon
Rate” is set to 1, that the “MMS” setting is None, “MMS Hop Offset” is set to O,
and the “Master Repeat setting” is set to 3.
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7.

Master Transmit Rate 2651 kbps 3PSK ~ (multispeed muftipoint) MMS Naone -
Max Payload Bytes Master 256 Slave 256 Dynamic on = MMS Hop Offset 0

Beacon Rate 1 Master Repeat 3

Network Address 2000 Network Radius 24 km -

Upstream Device ID 2001
Downstream Device ID 2001

Network Type Pointto Multipoint
Device ID 2002

Protocol Serial

Serial Framing Byte Mode

~ Mode Slave v

Diag Threshold -30

Serial Number: E5S011CCA1
Firmware Version- 1 33 3113

| Modify Radio Setings || Refresh All |
[ Refrash Single ” Scan H Delete List ]
dBm

Configure RF Network parameters and type. The Network address is an

identifier used to allow a group of radios to communicate and exclude non-

member radios. In this example the number 2000 has been used. The

“Network Radius” indicates the maximum distance between the Master radio

and the furthest remote. The default unit is in kilometers (KM) but the units can
be expressed as miles as in the example below. The “Upstream” and
“Downstream” Device ID’s are not relevant for a radio configured as a Point-to-

Multi-Point Master and can be ignored. Make sure the “Network-Type” is set to
“Point to Multipoint” and the “Mode” is set to master. Next, verify that the

IM

“Protoco

is set to Serial. Finally, set “Serial Framing” to Message Mode if you

are running Modbus or other message oriented protocol, and set “Serial
Framing” to Byte Mode for everything else.

XetaWave Edermet Brdge - Rago Sevip | 4
€ &

8 Mot visted [ TecnCronch | techwecioescom

lza)

Slave Transmit

Beacon Rate

Network Type
Device 1D

Protecol
Serial Framing

Master Transmit Rate 2651 sags 595X
Max Payicac Bytes  Master 2%

Network Address 2000

W0 Verturelieat B oColiege Logn

- 2 B & n

XetaWave Ethernet Bridge

Flado 110 2001 (Master) Edernet Manter

*  Feload L

ISM o MAS Oescription Edmrnet Masier
Band Stan 902 0000 'ms»p 20000 Mz Xme Freq W20 MHZ
Exciude Lower 0 MMz Upper 0 MMz Recv Freq WIS MMz
ISM Power 0o W MAS Power 2000 =W
Hop Pattern 1t

10 kbps B8PSK
1 2FSX 12,

57 kbps 275K 114 kops 2FSK 1:3":‘25“! HE

153 kbps 2FSK 229 kbps 4FSK 19 Kbps 2FSK 25kHz

305 kbps 4FSK 653 kbps 2FSK ’OW‘OPSK.

834 kbps BPSK 1768 kbps CPSK ;‘Ww
¥ 2651 kbps 8PSK 3535 kbps 16QAM

3535 kbps 169K e e Sk

41 kbps 16QAM
< 51 kbps 32QAM
* (Mulispeed mullipoint) e Now *
Slave 2% Dynamic On ~ MMS Hop Offset °
1 Mastor Repeat )
Network Racius 15 i
Upsiola eice 1D Sectal Numbee: ES011284
Downstream Device 10 Fiemware Versice: 1.33.3079
Portto Maigont = MOSe Masw -
- Retresh Sege || Scan | Dewwie Lst
e Diag Threshokd %0 cBm
RS AR SE TP -
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Multi-Point 2.2 Remote (Slave) Radio Configuration

2.2.1 IP Configuration

1. Open up a web browser and enter the IP address of the radio. The default IP
address of a Xeta9-E is set to 192.168.0.3 at the factory.

Firefox >

7%, XetaWave Ethernet Bridge
& 19216803 ¢ | B - Google Ladl *RAEE 2NN )

@ Most Visited E TechCrunch :: techrockies.com VE VentureBeat @ eCollege Login

XetaWave Ethernet Bridge

Device Name XetaWave
Device ID 2001
IP Address 192.168.0.3

Ethernet Firmware 2033083

Name: Ethernet Master

Radio 1 ID: 2001, Point-to-multipoint, Master
Firmware: 1.33.3079

Radio 2 Not Present

MAC Address 70-1-e5-01-17-14

Serial Number E50117 14

2. Enter a Device Name for the remote (slave) radio in the text box on the “Main”
screen and press the “Save Device Name” button to save.

3. Navigate to the “Network Settings” page and configure the IP address, Subnet
Mask, and Default Gateway for the radio. VLAN settings can also be set on this
page if your organization utilizes VLANs. Press the “Submit” button to save your
changes.
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% XetaWave Ethernet Bridge - LAN Config... | +

| € @ 19216803/3Lanhim
N

v & | B~ Google

Most Visited |3 TechCrunch { | techrockies.com VE VentureBeat @ eCollege Login

P

B-

4+ A

4.

5.

=

= g

XetaWave Ethernet Bridge

Network Settings
MAC Address 70-11-5-01-17-14
IP Address 19216803
Subnet Mask 2552552550
Default Gateway 19216801

Management VLAN 1

VLAN Membership and Tagging
\ Ethernet 1 Ethernet 2 Radio 1
|Speed / Duplex|  Auwo  ~ Ao~ N/A i
Native VLAN 1 1 N/A I
Port Tagging | NONE v | NONE - N/A
Allowed VLANS | NATIVE v | NATIVE v |ALL v
1 - Al Al -
Allowed List
[ Remove H Clear [ Remove ] Clear [ Remove ] Clear Remove § Clear
=T T Add

Next an orange warning screen will appear as a safeguard from accidental
changes. Confirm your changes by selecting a validation period from the
dropdown box and press the “Continue with Save” button.

Firefox =

Eﬂ Critical Change Warning

| €= ) @ 192168.0.3/3Lan ntm?c=70-11-e5-01-17-14&i=192.168.0 3&15-255.255.255.08dg-192.16: <7 v €& \ \- Google

Most Visited [ TechCrunch | | techrockiescom e VentureBeat @ eCollege Login

Cancel - Go to menu page

5 min_validation period v | CONTINUE WITH SAVE

Next, enter the radio’s new IP address in the address bar of your web browser
and load the page. Note: Depending on your computer’s configuration, it may
be necessary to change or add an IP address on your computer to be on the
radio’s new subnet.
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6. Once on the radio’s “Main” page loads, it will necessary to confirm your settings
are functional by pressing the red “Validate Settings” button on the page.

| J #% XetaWave Ethernet Bridge

€ @ 19216803/0Menuhtr

2.2.2 RF Configuration

¢ ||B- Google

18 Most Visited | TechCrunch [} techrockies.com VE VentureBeat @ eCollege Login

XetaWave Ethernet Bridge

Device Name XetaWave

Device ID 0
IP Address 192.168.0.3
Ethernet Firmware 2033083
Radio 1 Checking
Radio 2 Checking
MAC Address 70-f1-€5-01-17-14
Serial Number E5.01.17.14

| save Device Name |

Validate
Settings

B - B e

AR A

The RF settings will differ depending on whether the radio is operating within the
unlicensed ISM or licensed MAS spectrum. The RF settings will also differ slightly if the
radio is operating within an Ethernet or Serial wireless network. The following sections

will cover each case.

2.2.2.1 ISM Settings

1. Navigate to the “RF Transmission Settings” page.

2. Select the ISM band and configure the “Start” and “Stop” frequencies within the
ISM band that are will be used by the radio network. Typically these values will

be set to 902.000 and 928.0000 respectively for an initial setup.
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3.

XetaWave Ethernet Bridge - Radio Setup ¢
€ @ 19216803/Uconfightr c AR 3 A
8 Most Visited E TechCrunch || techrockiescom VE VentureBeat 8 eCollege Login
= XetaWave Ethernet Bridge
— Radio 11D: 2001 (Master) Ethernet Master ~ [ Reload List |
RF Band MAS Description Ethernet Master
ISM MAS
Band Start 9020000 MHz Stop 9280000 MHz Xmit Freq 952206250 MHz
Exclude Lower 0 MHz Upper 0 MHz Recv Freq 928206250 MHz
ISM Power 1000 mwW MAS Power 2000 mW
Hop Pattern 1
- 10 kbps BPSK
57 kbps 2FSK 114 Kbps 2FSK 10 Kope 20 SKC12 S
19 kbps 4FSK 12.5kHz
153 Kbps 2FSK 229 kbps 4FSK 19 kbps 2FSK 25kHz
Slave Transmit 305 Kbps 4FSK 663 kbps 2FSK 20 Kbps QPSK
Rates 884 kbps BPSK 1768 kbps QPSK a1 kzs 8PSK
¥12651 kbps 8PSK 3535 kbps 16QAM
3535 kbps 16PSK 39 kbps 4FSK 25kHz
41 kbps 16QAM
T ¥151 kbps 32QAM -
Master Transmit Rate 2651 kbps 8PSK v (multispeed multipoint) MMS None v
Max Payload Bytes Master 256 Slave 256 Dynamic On ~ MMS Hop Offset 0
Beacon Rate 1 Master Repeat 3
Network Address 2000 Network Radius 24 km v
Upstream Device ID 2002
oo Lt
Network Type Pontto Multipoint ~ + Mode Master - P
Device ID 2001 || Moddy Radio Settings || Refresh Al |
Protocol Ethemet - [ R S l@l D Uit |
Diag Threshold 20 dBm

Configure Exclusion zone, ISM Output Power, and the Hop Pattern. Initially, it is
common that there is no exclusion zone configured. In this case both the
“Lower” and “Upper” values should be set to zero. The ISM Power should be set
to a value between 100 and 1000 mW depending on the deployment. The Hop
pattern should be set to 1 to enable a pseudo-random hopping sequence.

Firefox >

XetaWave Ethernet Bridge - Radio Setup
€ @ 19216803/ Uconfight c 8- P B & #
(8 Most Visited B3 TechCrunch| [ | techrockies.com VB VentureBeat @ eCollege Login
W 4
p = XetaWave Ethernet Bridge
- Radio 11D: 2001 (Master) Ethernet Master ~ [ Reload List |
RF Band 9ISM  MAS Description Ethernet Master
ISM MAS
Band Start 902.0000 MHz Stop 9280000 MHz Xmit Freq 952206250 MHz
Exclude Lower 0 MHz Upper 0 MHz Recv Freq 928206250 MHz
ISM Power 1000 mW MAS Power 2000 mW
Hop Pattern 1
10 Kbps BPSK
|57 kbps 2FSK 114 kbps 2FSK 10Kbpe 2ESI 2 iz
19 Kbps 4FSK 12.5kHz
1153 kbps 2FSK 229 kbps 4FSK 19 kbps 2FSK 25KHz
Slave Transmit 1305 kbps 4FSK 663 kbps 2FSK 20 kbps QPSK
Rates 884 kbps BPSK 11768 kbps QPSK st 31 kbps 8PSK
¥12651 kbps 8PSK 3535 kbps 16QAM E
13535 kbps 16PSK S5 kbps 4ESI 251z
41 kbps 16QAM
¥/51 kbps 32QAM
Master Transmit Rate 2651 kbps 8PSK  ~ (multispeed multipoint) MMS None  ~
Max Payload Bytes Master 256  Slave 256  Dynamic On ~ MMS Hop Offset 0
Beacon Rate 1 Master Repeat 3
Network Address 2000 Network Radius 24 km ¥
Upstream Device ID 2002
Do Do 0 e
Network Type Pontto Multpoint ~ + Mode Master -
Device ID 2001 | Modiy Radio Setings || Refresh Al |
Protocol Ethemet - [R Single ]7( Detoto List. |
Diag Threshold 20 dBm
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. . 4. Configure Slave and Master Transmit rates. While XetaWave radios support
Multi-Point g PP

Multi-speed Multi-point, for an initial configuration, it is best to start with a
single speed for remote radios to simplify trouble shooting. The ideal setting is
a function of distance, throughput required, transmit power, and radio noise in
the area. Selecting a speed between 884 Kbps and 2.6 Mbps is often adequate
for most links.

XetaWave Ethernet Bridge - Radio Setup | =+
€ @ 19216803 f ¢ B-

(8 Most Visited | TechCrunch

la)

techrockiescom VB VentureBeat @ eCollege Login

XetaWave Ethernet Bridge

Radio 11D: 2001 (Master) Ethernet Master

v | Reload List |

RF Band QISM © MAS Description Ethernet Master
ISM MAS
Band Start 9020000 MHz Stop 9280000 MHz Xmit Freq 952206250 MHz
Exclude Lower 0 MHz Upper 0 MHz Recv Freq 928206250 MHz
ISMPower 1000 mW MAS Power 2000 mW
Hop Pattern 1
10 kbps BPSK
57 kbps 2FSK 114 Kbps 2FSK JO kbps 25K 1201
19 kbps 4FSK 12.5kHz
153 kbps 2FSK 229 kbps 4FSK 19 kbps 2FSK 25kHz
Slave Transmit 305 kbps 4FSK 663 kbps 2FSK Pe)
27 2 20 kbps QPSK
Rates 224 RS 1768 kbps QPSK 31 kbps 8PSK
4 261 kbps SPSK 3535 kbps 16QAM 39 kbps 4FSK 25kHz
= > 41 kbps 16QAM
7151 kbps 320AM
viaster Transmit Rate| 2651 kbps 8PSK ¥ (multispeed multipoint) MMS None
Max Payload Bytes |57 kbps 2FSK 256 Dynamic On ~ MMS Hop Offset 0
Beacon Rate :‘5; :‘g gﬁg; Master Repeat 3
Network Address 229 kbps 4FSK Radius 24 km B
Frdiisbtint | 2 Serial Number: E50112E4
884 Kbos BRSK Firmware Version: 1.33.3079
Network Type Mode Master -
Device ID Moy Radho Settngs | Retresh Al |
Protocol e ]

[ Refresh Singie || Scan || Delete List |
Diag Threshold -50 dBm

Go back to meny page

RF Protocol Settings for an Ethernet network:

5. For an Ethernet network, set the initial “Max Payload Size” for both the
“Master” and “Slave” settings to 1024. These settings can be modified later
based on your traffic requirements. Set “Dynamic” payloads to “Off” for an ISM
network. This setting can provide some improved performance on and ISM
network, but it is not a backward-compatible setting. All radios in the network
have to have the same setting. Confirm that the “Beacon Rate” is set to 1, that
the “MMS” setting is None, “MMS Hop Offset” is set to 0, and the “Master
Repeat setting” is set to 3.

P20 RRPS SZWLAIVI

Master Transmit Rate 2651 kbps 8PSK ~ (multispeed multipoint) MMS None -
Max Payload Bytes Master 1024  Slave 1024 Dynamic Off v MMS Hop Offset 0
Beacon Rate 1 Master Repeat 3
Network Address 2000 Network Radius 24 km -
Upstream Dewce.ID 2002 Serial Number: E50112E4
Downstream Device ID 2002 Firmware Version: 1.33.3079
Network Type Pointto Multipoint ~ » Mode Master -
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6.

Configure RF Network parameters and type. The Network address is an
identifier used to allow a group of radios to communicate and exclude non-
member radios. In this example the number 2000 has been used. The
“Network Radius” indicates the maximum distance between the Master radio
and the furthest remote. The default unit is in kilometers (KM) but the units can
be expressed as miles as in the example below. The “Upstream” address should
be set to the DevicelD of the Master radio. “Downstream” Device ID’s are not
relevant for a radio configured as a Point-to-Multi-Point slave and can be
ignored. Make sure the “Network-Type” is set to “Point to Multipoint” and the
“Mode” is set to Slave. Finally, verify that the “Protocol” is set to Ethernet.

XetaWave Ethemet Bridge - Radio Se... * | 4

|+ XetaWave Ethemet Bridge

Hop Patten 1
57 kbps 2FSK
153 kbps 2FSK
Slave Transmit 305 kbps 4FSK
Rates 884 kbps BPSK
¥12651 kbps 8PSK
3535 kbps 16PSK

Max Payload Bytes Master 1024  Slave 1024
Beacon Rate 1
Network Address 2000

Downstream Device ID
Network Type
DeviceID
Protocol Ethemet -

114 kbps 2FSK
229 kbps 4FSK
663 kbps 2FSK
1768 kbps QPSK
3535 kbps 16QAM

Master Transmit Rate 2651 kbps 8PSK « (multispeed multipoint)

Network Radius 15 miles v
Upstream Device ID 2002

Pointto Mulspoint v Mode Siave i
2001

€& @19216804 c 8- A B 4+ A
18 Most Visited 3 TechCrunch | | techrockies.com VB VentureBeat @ eCollege Login
= XetaWave Ethernet Bridge
Radio 11D: 2001 (Master) Ethernet Master v
RF Band 9/ISM _/MAS Description Ethernet Master

BandStart 9020000 MHzStop 9280000 MHz XmitFreq 9522062 MHz
Exclude Lower 0 MHz Upper 0 MHz
ISM Power 1000 mwW

Recv Freq 9282062 MHz
MAS Power 1000 mW

10 kbps 2FSK 12 5kHz

19 kbps 4FSK 12.5kHz

19 kbps 2FSK 25kHz
139 kbps 4FSK 25kHz

MMS None
MMS Hop Offset 0
Master Repeat 3

Serial Number: ES011CB1
Firmware Version: 1.32 2624

| Moddy Radio Setings || Refresh

Diag Threshold 50 dBm

RF Protocol Settings for a Serial network:

5.

For a Serial network, set the initial “Max Payload Size” for both the “Master”
and “Slave” settings to 256. These settings can be modified later based on your
traffic requirements. Set “Dynamic” payloads to “Off” for an ISM network. This
setting can provide some improved performance on and ISM network, but it is
not a backward-compatible setting. All radios in the network have to have the
same setting. Confirm that the “Beacon Rate” is set to 1, that the “MMS”
setting is None, “MMS Hop Offset” is set to 0, and the “Master Repeat setting”
is set to 3.
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Master Transmit Rate 2651 kbps 3PSK ~ (multispeed muftipoint) MMS Naone -
Max Payload Bytes Master 256 Slave 256 Dynamic on = MMS Hop Offset 0

Beacon Rate 1 Master Repeat 3

Network Address 2000 Network Radius 24 km -

Upstream Device ID 2001
Downstream Device ID 2001

Network Type Pointto Multipoint = Mode Slave
Device ID 2002

Protocol Serial -

Serial Framing Byte Mode -

6. Configure RF Network parameters and type.

Serial Number: E5S011CCA1
Firmware Version- 1 33 3113

| Modify Radio Setings || Refresh All |
[ Refrash Single ” Scan H Delete List ]
Diag Threshold -30 dBm

The Network address is an

identifier used to allow a group of radios to communicate and exclude non-

member radios. In this example the number 2000 has been used. The

“Network Radius” indicates the maximum distance between the Master radio

and the furthest remote. The default unit is

in kilometers (KM) but the units can

be expressed as miles as in the example below. The “Upstream” address should
be set to the DevicelD of the Master radio. “Downstream” Device ID’s are not
relevant for a radio configured as a Point-to-Multi-Point slave and can be
ignored. Make sure the “Network-Type” is set to “Point to Multipoint” and the

“Mode” is set to slave. Next, verify that the

IM

“Protocol” is set to Serial. Finally,

set “Serial Framing” to Message Mode if you are running Modbus or other
message oriented protocol, and set “Serial Framing” to Byte Mode for

everything else.

“+ XetaWave Ethernet Bridge « | % XetaWave Ethernet Bridge - Radio Se... X

Sera g

€ @ 19216804 c A B 3 &
[8) Most Visited [ TechCrunch | | techrockiescom VB VentureBeat @ eCollege Login
=9 XetaWave Ethernet Bridge
HETR Radio 11D: 2001 (Master) Ethemet Master -
RF Band QISM [ 'MAS Description EthemetMaster

SM
ISM

BandStat %2000 MHzStop 200000 MHz XmitFreq 52202 MHz

Exclude Lower 0 MHz Upper 0 MHz Recv Freq 9282062 MHz
ISM Power 1000 mW MAS Power 1000 mW
Hop Patten 1
57 kbps 2FSK 114 kbps 2FSK 10 kbps 2FSK 12 5kHz
153 kbps 2FSK 229 kbps 4FSK 19 kbps 4FSK 12.5kHz
Slave Transmit 305 kbps 4FSK 663 kbps 2FSK 19 kbps 2FSK 25kHz
Rates 884 kbps BPSK 1768 kbps QPSK 30 kbps 4FSK 25kHz
12651 kbps 8PSK 3535 kbps 16QAM
3535 kbps 16PSK
Master Transmit Rate 2651kbps8PSK v (multispeed multipoint) MMS None v
Max Payload Bytes Master 1024  Slave 1024 MMS Hop Offset 0
Beacon Rate 1 Master Repeat 3
Network Address 2000 Network Radius 15 miles v
Upstream Dewvice ID 2002 A
Downstream Device 1D ([N mmv‘:;glm‘gzc 2612 4
Network Type Pomtto Multpoint  + Mode Slave v
Device ID 2001 "~ Modify Radio Setsn " Rekesh. |
Protocol Serial - pedtBace s.@ [R“—.ﬂl

G0 back 1o meny page

MAS

Diag Threshold 20 dBm
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2.2.2.2 MAS Settings

Note: Operating the radio in the MAS spectrum (928 — 960 MHz) requires a license from
the governing regulatory authority.

1. Navigate to the “RF Transmission Settings” page.

2. Select the MAS band and configure the “Xmit Freqg” which is the frequency the
Master will use to Transmit and slave radios will use for receive. Next configure
the “Recv Freq” which is the frequency the Master will use to receive and slave
radios will use to transmit. Next set the output power of the radio’s transmitter
in milliwatts by specifying the “MAS Power” setting.

|

’f’ #% XetaWave Ethernet Bridge - Radio Setup | +

| € @ 19216803/Uconfightm ¢ ||B- Googie P B & A
18 Most Visited B TechCrunch | | techrockiescom V@ VentureBeat @ eCollege Login
p = XetaWave Ethernet Bridge
o Radio 11D: 2001 (Master) Ethernet Master ~ | Reload List |
RF Band ls Description Etheret Master
ISM MAS
Band Start 9020000 MHz Stop 9280000 MHz Xmit Freq 952206250 MHz
Exclude Lower 0 MHz Upper 0 MHz Recv Freq 928206250 MHz
ISM Power 1000 mwW MAS Power 2000 mW
Hop Pattern 1
10 kbps BPSK
57 kbps 2FSK 114 kbps 2FSK 19.Kbps 20 SKl 2Oz
19 kbps 4FSK 12.5kHz
153 kbps 2FSK 229 kbps 4FSK 19 kbps 2FSK 25kHz
Slave Transmit 305 kbps 4FSK 663 kbps 2FSK 20 kbps QPSK
Rates 884 kbps BPSK 1768 kbps QPSK 31 kbps 8PSK
¥12651 kbps 8PSK 3535 kbps 16QAM
3535 kbps 16PSK 39 kbps 4FSK 25kHz
41 kbps 16QAM
¥/ 51 Kbps 32QAM
Master Transmit Rate 2651 kbps 8PSK ~ (multispeed multipoint) MMS None v
Max Payload Bytes Master 256 Slave 256 Dynamic off ~ MMS Hop Offset 0
Beacon Rate 1 Master Repeat 3

Network Address 2000 Network Radius 15 mies ¥
Upstream Device ID

Downstream Device ID i SR

Firmware Version: 1.33.3079

Network Type Pointto Multipoint  » Mode Master -

Device ID 2001 | Modty Radio Settings || Refresh Al |
Protocol Senal - e -
Serial Framing Byte Mode - [ Rottesh Sigl [{ Sosn || Dolte st |

Diag Threshold 20 dBm
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3. Configure Transmit rates. While XetaWave radios support Multi-speed Multi-

point, for an initial configuration, it is best to start with a single speed to simplify
trouble shooting. The ideal setting is a function of distance, throughput

required, transmit power, and radio noise in the area.

|| 7% XetaWave Ethernet Bridge - Radio Setup

€ @ 19216803 fightr ¢ | |B)- Googte P B &+ A
18 Most Visited B3 TechCrunch techrockies.com Vi VentureBeat @ eCollege Login
p = XetaWave Ethernet Bridge
. Radio 11D: 2001 (Master) Ethernet Master ~ | Reload List |
RF Band ISM @ MAS Description Ethernet Master
SM MAS
Band Start 9020000 MHz Stop 928.0000 MHz Xmit Fi 952206250 MHz
Exclude Lower 0 MHz Upper 0 MHz Recv Fref 928206250 MHz
ISM Power 1000 mW w
Hop Pattern 1
10 kbps BPSK
57 kbps 2FSK 114 kbps 2FSK 10/Kbps 21 SK12 Wik
19 kbps 4FSK 12.5¢Hz
153 kbps 2FSK 229 kbps 4FSK 19 kbps 2FSK 25K
Slave Transmit 305 kbps 4FSK 663 kbps 2FSK C 20 kbps QPSK
Rates 884 kbps BPSK 1768 kbps QPSK 31 kbps 8PSK
/12651 kbps 8PSK | 13535 kbps 16QAM P
3535 kbps 16PSK 39 Kbps dE.SK 20k
ps 41 kbps 16QAM
¥ 51 kbps 32QAM, )
Master Transmit Rate 2651 kbps 8PSK ~ (multispeed multipoint) None v

Max Payload Bytes Master 256
Beacon Rate 1

Slave 256  Dynamic off
Master Repeat 3

Network Address 2000 Network Radius 15 mies ¥
Upstream Device ID Serial Number: E50112E4
Rosmsires Device D Firmware Version: 1.33.3079
Network Type Pomtto Multpoint ~ + Mode Master -
gevtlce‘:’o 2s°e°‘ [ Moddy Radio Setings || Refresh Al |
rotoc: rial - | i
Serial Framing Byto Mode - RatishShote; J Scee | Dol

Diag Threshold -20  dBm

RF Protocol Settings for an Ethernet network:

4.

For an Ethernet network, set the initial “Max Payload Size” for both the
“Master” and “Slave” settings to 256. These settings can be modified later
based on your traffic requirements. Set “Dynamic” payloads to “ON” for an
MAS network. All radios in the network have to have the same setting. Confirm
that the “Beacon Rate” is set to 1, that the “MMS” setting is None, “MMS Hop
Offset” is set to 0, and the “Master Repeat setting” is set to 3.

Master Transmit Rate 2651 kbps 8PSK - (multispeed multipoint) MMS None v
Max Payload Bytes Master 256 Slave 256 Dynamic On MMS Hop Offset 0
Beacon Rate 1 Master Repeat 3
Network Address 2000 Metwork Radius 24 km -
Upstream Device ID 2001

Serial Number ES011CCA

Downstream Device ID 2001 Firmware Version: 1.33.3113

Network Type Pointto Multipoint ~ + Mode Slave -
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5.

Configure RF Network parameters and type. The Network address is an
identifier used to allow a group of radios to communicate and exclude non-
member radios. In this example the number 2000 has been used. The
“Network Radius” indicates the maximum distance between the Master radio
and the furthest remote. The default unit is in kilometers (KM) but the units can
be expressed as miles as in the example below. The “Upstream” address should
be set to the DevicelD of the Master radio. “Downstream” Device ID’s are not
relevant for a radio configured as a Point-to-Multi-Point slave and can be
ignored. Make sure the “Network-Type” is set to “Point to Multipoint” and the
“Mode” is set to slave. Make sure the “Network-Type” is set to “Point to
Multipoint” and the “Mode” is set to slave. Finally, verify that the “Protocol” is
set to Ethernet.

“ XetaWave Ethernet Bridge - Radio Setup

6 192.168.0.3/Uconfig htm

& | |B- coogle

A B3 #
\EL Most Visited E TechCrunch . techrockies.com VE VentureBeat @" eCollege Login

XetaWave Ethernet Bridge
-

Radio 11D: 2001 (Master) Ethernet Master

RF Band @ISM CIMAS Description Ethernet Master
ISM MAS
Band Start 9020000 MHz Stop 928.0000 MHz Xmit Freq 952.206250 MHz
Exclude Lower 0 MHz Upper 0 MHz Recv Freq 928206250 MHz
ISM Power 1000 mwW MAS Power 2000 mW
Hop Pattern 1

[7110 kbps BPSK

(7110 kbps 2FSK 12.5kHz

[7119 kbps 4FSK 12.5kHz

7119 kbps 2FSK 25kHz

(7120 kKbps QPSK

131 kbps 8PSK

[7139 kbps 4FSK 25kHz

(7141 kbps 16QAM

51 kbps 32QAM

Master Transmit Rate 2651 kbps 8PSK ~ (multispeed multipoint) MMS None — ~

Max Payload Bytes Master 1024  Slave 1024 Dynamic Off ~ MMS Hop Offset 0

Beacon Rate 1 Master Repeat 3

Network Address 2000 Network Radius 15 miles ¥
Upstream Device ID

Downstream Device ID [N

[157 kbps 2FSK.
71153 kbps 2FSK
Slave Transmit 71305 kbps 4FSK (11663 kbps 2FSK
Rates 1884 kbps BPSK  [111768 kbps QPSK
2651 kbps 8PSK 13535 kbps 16QAM
(113535 kbps 16PSK

[71114 Kbps 2FSK
71229 kbps 4FSK

Serial Number: E50112E4
Firmware Version: 1.33.3079

Network Type Point to Mulipoint ~ ~ Mode Master
Device ID 2001 [ Modity Radio Setings | [ Refresh Al |
Protocol Ethernet -

[ Refresh Single | [ Scan | [ Delete List |

Diag Threshold -80 dBm

Go back to menu page

RF Protocol Settings for a Serial network:

4.

For a Serial network, set the initial “Max Payload Size” for both the “Master”
and “Slave” settings to 256. These settings can be modified later based on your
traffic requirements. Set “Dynamic” payloads to “ON” for an MAS network. All
radios in the network have to have the same setting. Confirm that the “Beacon
Rate” is set to 1, that the “MMS” setting is None, “MMS Hop Offset” is set to O,
and the “Master Repeat setting” is set to 3.
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M ulti-Point Master Transmit Rate 2651 kbps 3PSK ~ (multispeed mul_tipoint) MMS Naone -
Max Payload Bytes Master 256 Slave 256 Dynamic on = MMS Hop Offset 0
Beacon Rate 1 Master Repeat 3
Network Address 2000 Network Radius 24 km -

Upstream Device ID 2001

Downstream Device D 2001 Serial Number: E5S011CCA1

Firmware Version- 1 33 3113

Network Type Pointto Multipoint = Mode Slave v

Device ID 2002 [ Modify Radio Setings ][ Refresh All ]
Pro?ocol . Serial v [ Refresh Single ” Scan H Delete List ]
Serial Framing Byte Mode -

Diag Threshold -30 dBm

5. Configure RF Network parameters and type. The Network address is an
identifier used to allow a group of radios to communicate and exclude non-
member radios. In this example the number 2000 has been used. The
“Network Radius” indicates the maximum distance between the Master radio
and the furthest remote. The default unit is in kilometers (KM) but the units can
be expressed as miles as in the example below. The “Upstream” address should
be set to the DevicelD of the Master radio. “Downstream” Device ID’s are not
relevant for a radio configured as a Point-to-Multi-Point slave and can be
ignored. Make sure the “Network-Type” is set to “Point to Multipoint” and the
“Mode” is set to slave. Make sure the “Network-Type” is set to “Point to
Multipoint” and the “Mode” is set to master. Next, verify that the “Protocol” is
set to Serial. Finally, set “Serial Framing” to Message Mode if you are running
Modbus or other message oriented protocol, and set “Serial Framing” to Byte
Mode for everything else.

#5, XetaWave Ethernet Bridge - Radio Setup

€ @ 19216803/Uconfig hir C | |B - Google A R & A
& Most Visited ﬂ TechCrunch techrockies.com VE VentureBeat @ eCollege Login
= XetaWave Ethernet Bridge
Radio 11D: 2001 (Master) Ethernet Master ~ | Reload List
RF Band 9ISM " 'MAS Description Ethernet Master
ISM MAS
Band Start 9020000 MHz Stop 9230000 MHz Xmit Freq 952206250 MHz
Exclude Lower 0 MHz Upper 0 MHz Recv Freq 928 206250 MHz
ISM Power 1000 mW MAS Power 2000 mW
Hop Pattern 1
10 kbps BPSK
57 kbps 2FSK 114 Kbps 2FSK AOKbps;2F SK 12,5k 2
19 kbps 4FSK 12.5kHz
153 kbps 2FSK 229 kbps 4FSK 19 kbps 2FSK 25kHz
Slave Transmit 305 kbps 4FSK 663 kbps 2FSK 20 kbps QPSK
Rates 884 kbps BPSK 1768 kbps QPSK 31 kbps 8PSK
¥.2651 kbps 8PSK 3535 kbps 16QAM
3535 Kbps 16PSK 39 kbps 4FSK 25kHz
41 kbps 16QAM
¥ 51 kbps 32QAM
Master Transmit Rate 2651 kbps 8PSK ~ (multispeed multipoint) MMS None -
Max Payload Bytes  Master 256 Slave 256 Dynamic off ~ MMS Hop Offset 0
Beacon Rate 1 Master Repeat 3
Network Address 2000 Network Radius 15 mies ¥
Upstream Device ID
Downstream Device ID [N mﬁmﬂ:.lg%n
Network Type Pointto Multpoint ~ » Mode Master v
Device ID 2001
Protocol Sena hd
Serial Framing
Go back fo meny page
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3 Web Interface Overview

XetaWave Ethernet radios can be quickly configured using a web-based interface. The
default IP address to access the web administration pages is 192.168.0.3. While
XetaWave radios are capable of multi-megabit data rates, web administration pages
have been developed to support functional access over slow-speed links.

The IP address of the radio can be changed by the user at anytime, thus if the IP address
of the unit is not known, then one must use the serial COM interface to either discover
the IP address, or to reset the unit back to factory (192.168.0.3) condition.

Due to slightly different behaviour among web-browsers, it may occasionally be
necessary to manually refresh a page or click on the link on the left navigation bar to
reload a page.
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3.1 Main Menu

XetaWave Ethernet Bridge

Device Name XetaWave
Device ID 2001
IP Address 192 168.0.3

Ethernet Firmware 2.03.3118

Mame: Ethernet Master

Radio 1 ID- 2001, Paint-to-multipoint, Master
Firmware: 1.33.3115

Radio 2 Mot Present

MAC Address 70-f1-e5-01-1e-24

Serial Number E5.01.1E.24

[ Save Device Name

Validate

Settings

Device name — user-definable name to permit easier user identification with the
device. When ‘Save Device ID/name’is clicked, the new value is also saved in
the internal flash for use after the next reset or power up.

Device ID — the Device ID is used to uniquely identify radio nodes in a XetaWave
RF network. This value currently displays the Device ID configured for the first
installed RF module.

IP address — displays the IP address configured on the “Network Settings” page.

Ethernet firmware — displays the version number for the currently running
Ethernet firmware.

Radio 1 — displays information about RF Module #1. When the web interface is
accessed immediately after a power-cycle or reboot the radio firmware values will
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display “checking...” for up to 15 seconds while configuration information is being
read from installed RF modules.

Radio 2 —if a second RF module is installed, this row will display information
about RF Module #w. If a second RF module is not installed, this value will
display “Not Present”.

MAC — device MAC address which is set at the factory and cannot be changed.

Serial number — unique identifier which is the same as the right most four byes
of the device’'s MAC address.

Validate Settings — this button appears whenever changes requiring validation
are pending. In order to prevent a user from inadvertently locking themselves out
of a radio, several connectivity-related changes require validation within a user
specified time-limit. If changes are not validated within the specified time-limit
the radio assumes connectivity with the user has been lost and will revert back to
its previous configuration.
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Network Settings

XetaWave Ethernet Bridge

Network Settings
MAC address 70-i1-e5-00-01-0c
IP address 192.168.0.3
Subnet mask 255.255.255.0
Default gateway 192.168.0.1
Management VLAN 1

Ethernet speed 100 © |10 © | Auto-negotiate @

VLAN Membership and Tagging

Ethernet 1 Ethernet 2 Radio 1 Radio 2
Native VLAN 1 1 N/A N/A
Port Tagging || NONE [=]| nonE (=] N/A N/A
Allowed VLANS|| NATIVE [=]| naTIVE =]/l ALL [=]||/ ALL [~]
1 N (B PR ~ [ -
Allowed List
Remove Clear Remove Clear Remove Clear Remove Clear
Add Add Add Add

*Saving of new settings causes an immediate reset and must be validated otherwise the original settings will be returned.
This ensures that invalid settings do not render a device unreachable.
Go back to menu page

This page allows for the setting of the IP address and Subnet mask. It is critical
that these values are set correctly and are compatible with other radios and
devices on the network.

Due to the risk of losing connectivity with the device after changing IP
address and VLAN settings, a safe-guard is built in that requires the user
to validate changes on this page after they have been implemented
before they become permanently stored in memory. See “Validate
settings” under the main menu section (3.1) for more information.

MAC address — device MAC address for Ethernet communications. The MAC
address is set at the factory, and cannot be changed.

IP address — IPV4 address used to communicate with or connect to the
XetaWave radio. The address specified is used to access the web-based
graphical user interface, and establish communications with serial devices
through the radio’s built-in terminal server capabilities.
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Subnet mask — mask applied to the IPV4 address to identify the network
segment containing the radio and when forwarding traffic to the default gateway
is required.

radio’s IP subnet. If a default gateway is configured, the radio will periodically
attempt to resolve the MAC address of the default gateway via ARP. Once the
MAC address of the default-gateway is acquired, the radio will periodically re-
ARP for the gateway to ensure connectivity is maintained in the event the
default-gateway is moved due to a redundancy protocol such as HSRP or VRRP.

Management VLAN — internally, XetaWave radios have a virtual Ethernet port to
accept traffic destined for the radio’s IP address. The VLAN specified here is the
one associated with this internal virtual Ethernet port. In order to access the
radio’s IP address, inbound traffic must enter the radio on the same VLAN as the
radio’s internal virtual Ethernet port. The default setting is 1.

Ethernet speed — speeds of 10 Mbps, 100 Mbps or auto-negotiation (speed and
duplex) can be set.
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3.2.1 VLAN Configuration

VLAN Mambership and Tagaing
Ethameat 1 Ethemat 2 Radia 1 Radia 2

Native VAN 1 | 1 | MiA | WA

Port Tagging | nons T | recae (] MIA hiA

lowed VLANS HaTrE x| varevE | [ = AL [=]
Allowed List

A Hidd Add | | || Add
S |

XetaWave Ethernet radios function as 5-port Enterprise Ethernet switches by
implementing 802.1q VLANs and trunks. The five ports that participate in the Ethernet
switching process are:

Port / Interface \ Description

Physical Ethernet interface which can function as an access
Ethernet 1
port, an 802.1q trunk, or both.
Physical Ethernet interface which can function as an access
Ethernet 2
port, an 802.1q trunk, or both.
Radio 1 Wireless interface which functions as an 802.1q trunk.
Radio 2 Wireless interface which functions as an 802.1q trunk.
Virtual Ethernet interface internal to the radio which
Management .
functions as an access-port.

Native VLAN - this is the primary VLAN ID associated with a physical Ethernet
port. By convention, untagged Ethernet frames entering the radio via a physical
Ethernet port are assigned to the native VLAN specified for that port. Any
untagged frames leaving an Ethernet port are also associated with the port’s
native VLAN. The default setting is 1.

Port Tagging — this value controls the VLAN tagging behaviour for an Ethernet
port. The default setting is NONE.

o When set to “NONE” an Ethernet port does not add VLAN tags to any
frame leaving the port and only untagged frames are allowed to enter the

radio. (One exception to this rule: tagged frames belonging to the native
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VLAN are accepted by the radio). All packets entering and leaving the
radio are associated with the native VLAN.

When set to “EXCLUDE NATIVE” the port acts as a VLAN trunk and will
tag all frames leaving the port except those belonging to the native VLAN.
Traffic entering the port can be tagged or untagged with all untagged
frames automatically being associated with a port’s native VLAN.

When set to “ALL” the port acts as a VLAN trunk and will tag all frames
leaving the port including those belonging to the native VLAN. Traffic
entering the port must be tagged. Any untagged frames entering a port
are dropped.

Allowed VLANS - this value defines which VLANSs are allowed to enter or leave
an Ethernet port or radio interface. The default setting for Ethernet ports is
NATIVE. The default setting for radio interfaces is ALL.

When set to “NATIVE” an Ethernet port will only allow frames associated
with its native VLAN to enter or leave the radio. It is not possible to set a
radio interface to “NATIVE”.

When set to “ALL” an Ethernet port or radio interface will allow any valid
frame to enter or leave the radio.

When set to “LIST” an Ethernet port or radio interface will only allow those
VLANSs specifically identified in the “Allowed List” to enter or leave the
radio. This feature can be used to associate VLANS to a specific radio
interface and segment traffic over the wireless network if necessary.

Allowed List- this list is used in combination when the “Allowed VLANS” is set
to “LIST” to specifically identify which VLANs can enter or leave the radio over a
physical Ethernet port or wireless radio interface. The maximum number of
VLANS that can be specified across all ports and interfaces is 12.
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» Utilities

» Diagnostics

3.3 RF Modules

XetaWave Ethernet Bridge

Radio Power State

Radio 1 (ON) | Radio 2 (OFF)

Enabled [¥| Enabled
| Save Enable/Disable |

Go back to menu page

This page graphically displays the current state of each installed radio.

Click a “Radio” button to toggle power to a radio. A radio that is powered off will
be automatically powered back on after a 2 minute interval to prevent
inadvertently being disconnected from the radio.

In addition to being powered off temporarily, an RF module can be disabled by
un-checking the “Enabled” checkbox and pressing the “Save Enable/Disable”
button. If an RF module is disabled it will remain powered off even through
reboots and power-cycles until it is manually enabled again on this page.
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XetaWave Ethernet Bridge

Radio 1 ID: 2002 (Slave) Ethemet Slave -
RF Band @ISM CMAS Description Ethernet Slave
ISM MAS
Band Start 9020000 MHz Stop 9280000 MHz : Xmit Freg 952 206250 MHz
Exclude Lower 0 MHz Upper o MHz | Recv Freq 928206250 MHz
ISM Power 1000 mwW MAS Power 2000 mW

Hop Pattern 1
[110 kbps BPSK

[7110 kbps 2FSK 12.5kHz
["119 kbps 4FSK 12 5kHz

b Utilities

[C157 kops 2FSK 1114 kbps 2FSK
[[1153 kbps 2FSK  [[1229 kbps 4FSK

Slave Transmit (1305 kbps 4FSK (L1663 kbps 2FSK S;g ::ps é';sé}:(%km
Rales [1884kbps BPSK  [[11768 kbps QPSK 31 kbps SPaK

[712651 kbps 8PSK 13535 kbps 16QAM Elao kbg; AFSK 25Kz

[13535 kbps 16PSK 141 Kbps 16QAM

[¥]51 kbps 32QAM

Master Transmit Rate 2651 kbps 8PSK ~ (multispeed multipoint) MMS None -
Max Payload Bytes Master 256 Slave 256 Dynamic On + MMS Hop Offset 0
Beacon Rate 1 Master Repeat 3
Network Address 2000 Network Radius 24 km -

Upstream Device D 2001 Serial Number E5011CB1

T 0! Firmware Version: 1.33.3115
Network Type Pointto Multipoint ~ + Mode Slave v
Device ID 2002 [ Modify Radio Setiings | [ Refresh Al |
Protocol Sernal -

[ Refresh Single ][ Scan H Delete List ]
Diag Threshold -30 dBm

Serial Framing Message Mode -

The upper portion of the RF Transmission page defines the frequencies and
modulation used by the radio and the lower portion defines the networking
parameters and how the radio works inside a network.

3.4.1 RF Parameters

The “RF Band” allows the radio to operate in the ISM (902-928MHz) band or the MAS
(928-960MHz) band. MAS is a licensed band and one is not permitted to use this band
without an appropriate license. The power levels of the ISM and the MAS (if permitted)
bands are set in units of milli-Watts, from 10mW to 1000mW for ISM and from 10mW to
4000mW for MAS (depending upon specific frequency).

Once the band is set, the specific frequencies used must be defined. For ISM, a range of
frequencies is used and the radio may hop between frequencies within the range. For
MAS, specific frequencies are used for transmit and for receive and the radio maintains
those frequencies at all times.

The ISM input requires a “Band Start” and a “Stop” frequency which must be no wider
than 902MHz and 928MHz. Additionally, a range of frequencies within the band may be
excluded. Care must be taken so that enough frequencies are available for the radio to

45




7\
HETAUJAVE

Main

hop within the required regulations. In particular, under FHSS rules (less than 663kbps)
the radio must have enough frequency bandwidth as required under FCC rules. Under
DTS rules (greater than or equal to 663kbps) there is no limit on the minimum
bandwidth for the radio (it may operate on one frequency).

As an example, the lower and upper edge of the band may be reduced if the full 902 to
928MHz ISM range is not needed. Additionally, if an internal band is to be excluded
from the transmission it may be added in the “Exclude” range. Thus, if the frequency
range to be transmitted is 905-910 and 915-920, then the “Band Start” will be set to
Upper” set to 915.

The MAS input requires a “Xmit Freq” and a “Recv Freq” which will correspond to the
frequencies that have been approved by the licensing authority.

In both ISM and MAS, the transmit power must be set in units of milli-Watts. The ISM
rules require that the power not exceed 1000mW with additional restrictions based
upon the antenna while the MAS rules are specified in the license granted and typically
run no higher than 5000mW.

For FHSS rules (less than 633kbps), the “Hop Pattern” should be set to 1 whereas for
DTS the Hop Pattern may be set from 0 to 9. The setting of 1 creates a pseudo random
sequence of frequencies; a setting of 2-9 is a uniform step through the allowed
frequencies. For FHSS (data rates < 663kbps) the Hop pattern must be setto 1. For
DTS modes, any Hop pattern may be set. Additionally, if a hop pattern of “0” is used for
DTS, the constant frequency is set as “ISM Freq”; however, note that this should only be
set if using a DTS mode.

Radio Receive Modes (Remote Transmit Modes)

The ISM Slave Transmit Rates (Master Receieve Modes) may be set with multiple
selections. The radio will start operation at the lowest speed and, if successful, will
increase to the next selected speed. Thus the radio dynamically changes the data rate
based upon signal quality measures. It is suggested that no more than three different
receive modes (rates) are selected for any radio. The available modulations range from
the FHSS modes of 57kbps — 305kbps to the DTS modes of 663kbps — 3535kbps. The
primary difference between the modes is the bandwidth of the signal and the required
strength of signal received at the radio. Since modulation and packet size are related to
the required sensitivity, there is more detail on choosing the optimal receive mode
elsewhere in the manual.

As a general rule, as the data rate increases, the required signal strength at the receiving
radio also increases. Thus, for long distance low signal installations, a lower data rate
will be more successful than a high data rate. If the signal is strong with little
interference, then any rate may be chosen, however there are still interactions based on
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Specifically, the 16QAM mode at 3,535kbps should only be used for short distance,
strong signal links.

The MAS Receive Modes are based upon the bandwidth of the permitted license.
Either 12.5kHz or 25.0kHz bandwidth modulations are supported.

3.4.2 RF Protocol

The “Network Type” defines how this radio operates with other radios in the
network; the common options are ‘Point to Point’ and ‘Point to Multi-Point’. For
all cases, the radio will be either a Master radio (initiating contact with other
radios), a Remote/Slave (waiting for a Master radio to start communicating), or a
Repeater (waiting for a Master, and then repeating the message to another
remote/slave).

If the Network is a point-to-point network, then the transmit rate is the same as
the receive rate and will adjust based on signal quality. However, if the network
is point-to-multi-point, then the master radio can use a different modulation for
transmission than the remote slave radios; thus the master and the slave radios
may use different modulation methods. The advantage of this is to allow radios
that have a good RF connection to maintain a high-speed link to the master
while radios on the same network that have a poor RF connection can still
maintain a link at a slower data rate without penalizing the “good link” radios.
The one limiting factor is that all remote radios must be able to receive the
master, thus the master must transmit at a rate that allows all remote radios to
receive, this is typically a slower rate than many of the remotes could operate at.

Thus the “Master Transmit Rate” must be set for a multi-point network. Note
that all radios on the network must have the same settings, thus remote radios
must have the Master Transmit Rate set and the Master Radio must have all of
the receive rates set that correspond to the remote radios

Point to Point (P-P)

A point to point network consists of two radios, a master and a remote/slave. The
operating mode of the radio is set by the “Mode” menu which offers “Master”,
“Repeater”, or “Slave”. The master sends a beacon message to the remote and the
remote unit responds. Data may be transferred in either direction but the master will
tend to broadcast more often than the remote. The remote radio will link to the master
Address and the Master radio must be programmed with the slave radio’s address in
the “Downstream Device ID”. Likewise, the remote radio must be programmed with
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RF Transmission Settings

the master radio’s address in the “Upstream Device ID” address. The Device IDs are 16
bit numbers from 1 to 65,535 and may be reused if on different Networks.

The number of bytes of the user payload is input in “Max Payload Bytes” and is NOT
necessarily the number of bytes in the payload. The payload may vary from 64Bytes to
1024Bytes and does not have to be the same for the master to slave direction
(downstream) as for the slave to master direction (upstream). When using the multi-
speed operation, the payload is set so that at the highest speed modulation the full
payload is used and as the modulation speed is decreased, the payload is decreased. As
an example, if a 1024 byte payload is set for 1.7Mbps (QPSK) but the radio drops to
BPSK at 0.88Mbps (half the QPSK rate), then the payload will drop to approximately 512
bytes. Due to fixed time delays, the payload is not exactly proportional to the data rate.

Details about choosing packet size and modulation methods are described later.

The “Network Radius” is the physical line-of-sight distance between the two radios.
Setting this number larger than actual is fine. Setting this number too small may cause
the radios to not operate. All radios in the network must have the same network radios
configured.

The “Beacon Rate” sets the number transmission slots that the master radio may skip if
it has nothing to transmit (or to acknowledge). When set to 0, then every slot that the
master can transmit will be used to send the header information and/or payload. When
set to 1, then after a successful transmit, if there is no data to send and if there is no
remote data to acknowledge, then the master will not transmit for that time slot and
will resume transmitting the second time slot. The use of this is to reduce the amount
of RF noise in an environment when there is no benefit of the transmission.

Lastly, the type of data to be transmitted must be identified as either Ethernet or Serial
data. Due to the fact that Ethernet data is sent in frames that may be larger than the RF
packet size, special handling must occur when using Ethernet data. Once all parameters
are set, then the “Modify Radio Settings” is clicked and the settings are stored to the
radio.

Multi-Speed Multi-Point (MSMP)

When configured as part of a XetaWave multi-point network, all radios in the network
are not required to communicate at the same data-rate. This enables remote radios
that are closer to the master or are in a better RF environment to communicate at faster
data-rates than remotes that are further away or are in high-noise areas.

There are two additional steps to configuring a Multi-Speed Multi-Point network:
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e Set the speed that the master radio will use to transmit.
e Set the speeds that the remote radios may use to transmit.

Since transmissions from the master radio must be received by all remotes in the
network irrespective of distance or RF conditions, the master radio is limited to a single
data-rate that is selected in the Master Transmit Mode drop-down box. Remote radios
must also be configured with the data-rate the master will use to communicate.

Remote radios in a MSMP network independently and dynamically select the optimal
data-rate. The list of data-rates is selected by checking the corresponding check-boxes
on the remote radio. Data-rates which remote radios may use to communicate must
also be defined on the master radio. Thus the configuration should match between the
master radio and each of the remote radios.

Note that the master radio does not need to have downstream radios defined since
there will be multiple downstream radios. However, each remote radio must have the
upstream radio identified as the master radio.

Multi-Master Sync

On the right side of the dialog are the parameters for the MMS (Multi-master sync).

This function allows multiple master radios to synchronize their transmit and receive
times so that all radios transmit at the same time reducing noise and interference during
the receive process. If the radios are set up with the same modulation and packet sizes
then the transmit, receive and slot timings are all the same. The synchronization
between radios is performed by a one pulse-per-second signal applied to the I/O
connector on the side of the radio. The first pin towards the front is the ground and
second pin is the electrical input which requires a 5V square wave 1 Hz waveform. The
duty cycle is not critical and should be between 10% and 90%.

The “MMS” may operate in one of two modes; “External” input (slaved) or internally
“Generate” (master) the 1Hz signal for other slaves. If an external pulse generator is
used (such as from a GPS receiver), than all radios would be set to External.
Additionally, the “MMS Hop Offset” may be set so that each of the radios operate at a
different location in the hop table. For example, if there are 6 frequencies in the hop
table, then setting the first radio to “0” and the second radio to “3” results in the radios
transmitting at frequencies 0 and 3 for the first slot, then frequencies 1 and 4 for the
second slot, 2 and 5 for the third slot, 3 and 6 for the fourth slot, 4 and 1 for the fifth
slot and so on. This permits frequency separation between the radios.

Note that the remote radios will be monitoring all of the RF transmits but will only
synchronize when the network address and the master device ID match. Thus, each
master radio on a MMS system must have a unique network address,
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The “Master Repeat” sets the maximum number of times the master will repeat a
transmit packet in the absence of an acknowledgement from the remote unit. This is
applicable only for a Point-to-Multi-Point network. Thus if set to 3, then the master will
repeat a packet up to three times unless the remote unit acknowledges receipt at which
time the master will move to the next packet.

that there will be a near equal number of “0” bits and “1” bits. If the data is not
scrambled, then there may be significantly more “0” or “1” bits which could affect
performance.

The “Protocol” options are “Serial” and “Ethernet” and this is set based upon the type
of data being carried on the network. Due to the larger size of Ethernet frames,
additional RF overhead is needed to maintain the frame size. The Serial data is passed
as it is received with no assumed framing.

Finally, if any data is changed, the “Modify Radio Settings” button must be selected
which will copy the data into the radio and reset the radio to the new conditions.
Following this, the data on the screen must be refreshed from the radio.

3.4.3 Hop Tables

Hop tables are generated automatically based upon the modulation mode chosen and
the frequency range(s) in use. For low speed (150kHz bandwidth) modes (57kbps,
114kbps, 229kbps), the radio is capable of using 159 RF channels which is above the
legal requirements. For mid-speed (225kHz bandwidth) modes (153kbps and 305kbps)
105 channels are available. For the high-speed DTC modes 20 channels are available for
speeds of 886kbps or faster and 25 channels are available for the 663kbps DTS mode.

3.4.4 Modulation and Packet Size Tradeoffs

The choices of modulation and packet size are closely coupled due to their interaction
with the required signal strength. Quoted sensitivity numbers are based on an error
rate of 10, or one bit error out of 10,000 bits. If the radio transmits each bit
individually, then this would be the raw error rate that the user would experience.
However, since bits are combined into a packet and the whole packet is either good or
bad, the error rate changes in how it impacts the experienced data rate. For example, if
the packet size 1024 Bytes (approximately 10,000 bits), then on average there will be
one bit error in every packets. ON AVERAGE, this means that no successful packets
would be transmitted. (In reality some packets may have multiple errors and other
packets may have no errors.) However, this demonstrates that a single bit error may
result in the loss of multiple bits. The radio is designed to recover from errors by
multiple methods such as repeating the data until the receiving radio acknowledges
successful receipt. This effectively reduces the data rate since the same data is now
sent multiple times. Thus the optimal packet size setting is a function of the number
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and type of errors that the radio receives. And this in turn is a function of the noise and
interference between the transmit antenna and the receiver antenna.

As a general rule, as the packet size increases, the required signal strength (or received
signal versus sensitivity) must also increase for comparable performance. Since
sensitivity measurements are done at 10™ error rates, approximately 10% of the packets
will be lost at 128 byte packets (1024 bits) when operating at the sensitivity point. If the
lost due to at least one error in the packet. Thus, the signal strength must be increased
to maintain the same 10% packet loss rate. Likewise, for very noise environments, small
packets will be more successful than large packets.

To achieve high user data rates, larger packets and higher modulation levels are desired.
In one slot time, there are fixed delays that are not a function of packet size or data
rate, thus as more data is sent in a packet per slot time, the utilization increases. For
example, at BPSK (883kbps), the user rate will vary from 719kbps to 788kbps as the
packet size changes from 64 Byte to 1024 Byte (89% efficiency). In contrast, at 16QAM
(3.5Mbps) the user rate will vary from 2.0Mbps to 2.5Mbps (71% efficiency). Since
16QAM is four times faster than BPSK, one could expect the user rate to be 4 x 788kbps,
or 3.15Mbps but due to the overhead time the actual user rate is only 2.5Mbps.

If a targeted data rate is desired, there are multiple options of packet size and
modulation that will result with the data rate. The choice of shorter packets with more
complex modulation or longer packets with simpler modulation will be determined by
the type of noise in the environment. More noise (interference) generally requires
shorter packets with resulting more complex modulation.

3.4.5 RF Settings for Xeta9x-E, Emancipator+
The Xeat9x-E, Emancipator+, supports modulations only supports modulations up to and
including 2651 kbps 8PSK.
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XetaWave Ethernet Bridge

Terminal Server Configuration

4320 TCP port number Trigger Thresholds

] Client Mode | 120 Idle timeout (seconds) | 1024 Buffer input (bytes)
192.168.04 IP address |2 Idle time (characters)

4321 TCP port number [Trigger Thresholds
[ Client Mode | 120 Idle timeout (seconds)| 1024  Buffer input (bytes)
192.168.05 IP address |2 Idle time (characters)

4323 TCP port number [Trigger Thresholds
"] Client Mode | 120 Idle timeout (seconds)| 1024  Buffer input (bytes)
192.168.0.7 IP address 2 Idle time (characters)

4322 TCP port number Trigger Thresholds
| Client Mode | 120 Idle timeout (seconds)| 1024  Buffer input (bytes)
192.168.0.6 IP address 2 Idle time (characters)

4320 TCP port number

el i Server Mode 120 Idle timeout (seconds)

4321 TCP port number

Recaleydl Server Mode 120 Idle timeout (seconds)

4323 TCP port number
120 Idle timeout (seconds)

e ,
b Ltilities Radio 1 Server Mode

HL

4322 TCP port number

[Retifio 2 Server Mode 120 Idle timeout (seconds)

Local Serial Interfaces
Interface |Binding Protocol  |Baud Rate |Data Parity Stop |Flow Coniral  |Flow Buffers |[Save
@Ts1 |@ RS232 a | @ © 1 |@ RTSICTS
. '9) 8 bits| ON 20 %
LocalSt|(Radiol|  R5422| 115200 ~ | = _ 0| () - ;.5 Izlijg:fEXOFF OFF 80 %] LocalfS1

©Radio2| ) RS485
@Ts2 |© Rs232 ) Even| @ 1 |@ RTS/CTS

@ 8 bits

- - = ON 20 %
LocallS2 | () Radiol RS422| 115200 + | - ™1 ) odd 15| XONIXOFF o“ LAPP‘%Z
= ; T hits| 5 - - OFF 80 9% | Loca
'_/Radio2 RS485 @) None| ' 2 | NONE
Save Changes

There are two sets of terminal servers that need to be set; one pair for the user
accessible ports on the enclosure and a second server(s) for the radio (either one
terminal server for one radio or two terminal servers for the two radio configuration).

The “Local Serial 1” and ”Local Serial 2" correspond to the COM Port 1 and COM Port 2
connections at the front of the radio while the “Radio 1” and “Radio 2” correspond to
the one or two internal RF modules. The terminal servers may be set in “Server Mode”
whereby they listen on the TCP port that is set. If the terminal server observes traffic on
that port, then it creates a session to manage the data. The session will end if
commanded or if the “Idle Timeout” time is reached with no traffic on the port. The
terminal server may also operate in “Client Mode” where the port initiates a session to
the specified “IP address” and “TCP port number”. Thus, data present on the serial port
will be sent to the destination IP address. Again, there is an “Idle timeout” specified so
that if the destination stops responding, the session will be terminated.

“Trigger Thresholds” should normally be left at 1024 bytes and 2 character idle time.
The thresholds determine when to send data to the radio for the RF link. If the “Buffer
Input” is filled by the serial data, then the data is sent to the radio, however, if an idle
time is detected before the buffer is full, then only that portion of the buffer is sent to
the radio for immediate transmission.
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Any changes to this table will take effect when the “Save Terminal Services” is pressed.

The “Local Serial Interfaces” sets the physical (electrical) interface parameters for the
two user accessible ports as is standard for serial communications. The baud rate can

independently.

3.5.1 Serial Port Binding

By default, the two local serial ports on the Xeta9-E radio are connected, or “bound”,
internally to two of the radio’s four terminal servers. This is indicated in the “Binding”
column of the local serial port settings as TS1 and TS2, respectively. This enables TCP/IP
connections to terminate on the Xeta9-E for serial communications through the local
serial ports as well as the installed RF modules if their protocol setting is set to “Serial”.
However, the built-in terminal servers do not allow serial communications between
local serial ports and the installed RF modules.

If serial data communications are required between the Xeta9-E’s local serial ports and
installed RF modules using the “Serial” protocol, the port’s binding setting can be
changed. For example, setting the binding for the Local/S1 port to “Radiol” will connect
the serial port directly to the radio. The radio will prompt for a restart after this change
before taking affect. Once the binding change is applied, the terminal servers for both
the local serial port and the installed RF module involved will be disabled.

3.5.2 Serial Communications for Xeta9x-E, Emancipator+
The same settings above apply for the Xeta9x-E with the exception that the Xeta9x-E has

only 1 serial port.
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Security Settings

XetaWave Ethernet Bridge

AES Encryption
Enable AES:

Key Enter Key.

Enter as hexadecimal, dashes can be used between four byte blocks
Example: FFFFFFFF-FFFFFFFF-FFFFFFFF-FFFFFFFF-FFFFFFFF-FFFFFFFF-FFFFFFFF-FFFFFFFF

Save

The radio may encrypt all over-the-air transmissions between Xeta9-E or Xeta9x9-E
radios using the AES-256 algorithm.

If encryption is not desired, then all radios on the network should have the “Enable
AES” box unchecked; if the box is checked then ALL radios must be checked.

The 256 bit key should be entered in hex (4 bits per character) as a 64 character string.

Dashes may be used, but will be ignored. The key must be the same on all radios on the
network.
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3.7 1/0 and Advanced Settings

XetaWave Ethernet Bridge

Level Change Alerts
Alert Dest IP 192.168.0.100
Alert Dest Port 514
On DI level low send Never
On DI level high send Never -

Test Message

The 1/0 connector on the side of the radio may be used to monitor a signal level and
send an IP message based on the signal changing. Currently one Digital Input is
configurable.

The “Alert Dest IP” and “Alert Dest TCP Port” are the IP address and port that the
message will be sent to after a change of state of the input occurs.

The action can be set to either send a message when the level changes from low to high
or high to low. “On DI1 level low” will send a message when the level becomes low
while “On DI1 level high” will send a message when the level becomes high. The
message can be a one-time only message, or can repeat every hour while the state is
high (or low).

Finally the operation can be tested using the “High” and “Low” buttons.

The message format is shown below for the High and the Low cases:

<13>1 - 192.168.0.54 Xeta9-E - - - DIl is high.1l

<13>1 - 192.168.0.54 Xeta9-E - - - DI1 is low. O

3.7.1 1/0 and Advanced Settings for Xeta9x-E, Emancipator+
The settings above do not apply for the Xeta9x-E because the Xeta9x-E does not have
the option for 1/0.

55



)
KETAUIAVE

IMain

p Litilities

System - Administration

XetaWave Ethernet Bridge

Here you can change your user name and password and modify security settings

Modify your user name if desired ADMIN

Verify your present password (Needed for changes and commands on this page)
Enter a new password (A new password must be entered to modify user name)
Confirm your new password (Must be identical to new password)

| [] HTTP server authentication ‘Enable login on to web server
|Tlusted IP address ‘ 0.000 Set non-zero to allow maintenance only from a trusted address

@ No action
() Modify and save user name/password
Desired Action ( ::" Modify and save security settings

Restore factory settings Perform desired action

' Reset/Reboot device

Actions on this page are only accepted if the present password has also been entered correctly!!

Operating
|Running time |O Days 2:08:14

Default password: ADMIN

The HTTP server can be configured to require basic authentication, requiring the user
name and password when a new connection is established. A “Trusted IP Adress” may
be set to allow access only from that IP address.

The previous settings are modified and saved by setting the desired action to “Modify
and save server settings” and clicking on “Perform desired action”.

A further action is “Restore factory settings” which returns the device to default
settings. This also provokes a reset of the device and if the default settings cause the
network values to be modified it will automatically start a three minute validation
period meaning that it will also be necessary to establish a connection using the ‘factory
settings’ and validate them before the original ones will become permanent. This is
again to ensure that there is no danger of losing contact with a remote device. The
default device IP address is: 192.168.0.3. The last action is a simple reboot of the
device.
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3.9 System - Firmware Upgarde

XetaWave Ethernet Bridge

Upload and program new Software to the Xeta\Wave Ethernet Bridge:

Choose File | No file chosen

[ Upload new software |

Upgrade serial sub network radio firmware:

2 Upgrade serial sub network

©r Upgrade radio (Device ID)
Through: © Radio 1 @ Radio 2
Upgrade

Go back to menu page

The software upload page permits the user to install updated software to the radio and

Ethernet board. Click on “Browse” to select a file from the local file system. Click

“Upload new software” to upload and program the device. NOTE: the file name should

“n
Z.

begin with lower-case

After the new software loads, the device automatically restarts with the new software.
Once the software has been updated, the previous version of software is not available.

After the local radios have been upgraded, this radio may upgrade other radios. If this
radio is a master with remote serial radios below it, then you may also upgrade all (or

one) of the remote serial radios by choosing the “Upgrade serial sub network” option.

The “Upgrade” button will then upgrade all serial radios in the sub network once the
master has been upgraded.
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3.10Utilities — RF Ping

ain

Metw

RF Modules — Xetawave Ethernet Bridge

RF Transmissi
Serial Communications . RF P‘_'.‘E
@ Radio 1 Radio 2
Sacurity 2002 (Device ID)
Start
TimeStamp Remote Signal Remote Moise  Local Signal  Local Noise Name
160375 -91 -84 -93 -89 Ethernet Slave
F Utilities 160392 -91 -85 -93 -89 Ethernet Slave
SF Pine 160410 -91 -85 -93 -90 Ethernet Slave
i 160427 -91 -85 -92 -91 Ethernet Slave

This utility enables the direct testing of connectivity and link quality between a master
and a remote/slave radio and can be initiated from either side of the link. In order to
use this utility, enter the DevicelD for the radio on the far side of the link you wish to
test and press the “Start” button. Note: If the unit has two installed RF modules it is
necessary to select which module to use for the test.

Once the test is initiated it will attempt four “pings” at the RF protocol level and each
successful ping will report signal and noise information for both the local and far side of
the link. With the utility it is possible to:

e Verify that a remote/slave radio can be heard by the master radio
o Verify a specific slave is connected to the master and able to communicate
e Obtain link performace information at the master for a specific link
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S 3.11 Diagnostics — LAN Statisti
- . lagnostics — atistics
[ . ———_ (o[
[g\ XetaWave Ethernet Bridge - Configur... < ] /2 XetaWave Ethernet Bridge - stats x m - i | - —
= @ 1921680400 /Bstats htm e | |- Google P A = -
[#) Most Visited || Getting Started Fr Workspace Lagin 3 Bookmarks
= XetaWave Ethernet Bridge - statistics
HETAUJAVE —
Radio 1 bridging Radio 2 bridging IP frame / ARP statistics
Bad Syncs Rx 0 | |Bad Syncs Rx 0 RX ‘Number of frames ‘ ™ ‘Number of frames ARP entries in cache IF
Bad Headers Rx |0 | [Bad Headers Rx |0 ||Total RX frames \?12 Total TX frames 462 192.168.0.1 |84-8f-69-d2-31-36 |Ethernet
Bad Data Rx 0 | |Bad Data Rx 0 Overruns 0 ARP frames |35 -- - -
Frag dropped 0 | |Frag dropped 0 Frames to us ICMP frames |0 - - - -
[Tx dropped 0| | [Tx dropped 0 || ARPframes |5 | UDP frames [0 -- - -
Good Headers Rx|0| | |Good Headers Rx|0 || ICMP frames |0 | TCP frames 427 -- -- [--
Good DataRx |0/ | |Good DataRx [0 || UDP frames [167
Frags 0| | [Frags o || TCPframes [531
Consumed 0 | |Consumed 0 Broadcast frames
ITx bridged 0 | |Tx bridged 0 ARP frames ‘9 ‘ Resetframe stats ‘ Delete ARP eniries
ICMP frames 0
| UDP frames |0
| TCP frames \0 \ Other events \0

The statistics window opens in a new window and displays a table of the number of
Ethernet frames counted by the device. These are classified according to whether they
were transmitted, received for the local IP address or received as broadcast frames and
divided into IP protocol types. Since the values can continue to change, the user can
update the window by clicking on the “Refresh” button. It is also possible to reset the
counters if desired by clicking on “Reset frame stats”.

The ARP cache is also displayed and can be cleared by clicking on “Delete ARP entries”.
These are equivalent to the DOS commands arp —a to display the local ARP cache and
arp —d to delete it. Notice that when the ARP cache is deleted via the web page there
will always remain one entry, this being the PC which commanded the deletion of the
ARP table and updated the table. Due to the network activity it will always immediately
be re-entered...
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HETAUJAVE _ _ _ o
ain 3.12 Diagnostics — Radio Statistics

= XetaWave Ethernet Bridge

HETAUJAVE Radio Statistics

Auto Refresh |:| 30 Seconds

Radio 1

Radio Temp: 35 PA Temp: 35
Bytes Tx: 405953 Bytes Rx 12450
Xmit Rate: 0 kbps RecvRate: 0 kbps
Input Volt: 4508

Cur Success: 100

Noise Signal
Freq Max | Min | Avg | Max | Min | Avg | Fwd_Pwr | Rev_Pwr | % Occ | PA Current
903500000 | 109 | -15 | -112 | 84 | -85 | -85 993 59 96 750
904700000 | 107 | -112 | 111 | -84 | -85 | -85 999 59 95 730
905900000 | -106 | 111 | -110 | -84 | -85 | -85 1003 59 90 760
907100000 | -105 | 111 | -109 | 83 | -84 | -84 993 59 98 720
908300000 | -107 | -114 | 106 | 83 | -84 | -84 999 60 90 770
909500000 | 107 | -113 | -109 | 83 | -84 | -84 993 60 &7 800
910700000 | -107 | -110 | 108 | 83 | -84 | -84 1009 60 82 750
911900000 | -104 | -112 | 107 | -83 | -84 | -84 1009 60 90 780
913100000 | 105 | -112 | -112 | 83 | -84 | -84 999 59 87 700
914300000 | -106 | -112 | -109 | -84 | -85 | -85 1009 59 90 790
915500000 | 107 | -6 | -112 | 83 | -85 | -85 993 59 95 730
gia700000 1 108 | 117 | 112 1 83 | 84 | B4 999 59 q7 750

XetaWave radios continuously monitor several important RF and radio operating
parameters for each frequency channel it is utilizing. These parameters are reported on
this page. Most of the values reported on this are self-explanatory, but clarification is
provided for the following:

Xmit and Recv Rates: These values report a very-short running average and can
effectively be considered instantaneous values. As a result, these numbers will
generally be less than the maximum over-the-air data rate unless the measurements are
taken during a sustained transmission.

Input Volt: This reports the voltage in millivolts supplied by the Xeta9-E to the RF
Module, not the voltage supplied to Xeta9-E through its external power connector.

Fwd_Pwr: This is the radio’s output power measured during transmission in milliwatts.

Rev_Pwr: This is the power that is reflected back into the radio during transmission in
milliwatts. High values for Rev_Pwr are indicative of problems with RF cabling and/or
the antenna.

%0cc: This stands for % Occupancy and indicates the % of the time the radio went to
transmit on the specified frequency and the noise measured was below the noise
threshold specified on the RF Transmission Settings page.
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3.13Terminal Server Statistics

XetaWave Ethernet Bridge
Terminal Server Statistics

|Termina| Sewer‘Remote Connection

[Local/s1 |

[Local/s2 [192.168.0.101:2064

[Radio 1 |

[Radio 2 |

[Local/S1 |Local/S2 [Radio 1 [Radio 2

\Received Serial Frames |U |{] |D |0
IReceived Serial Bytes |0 o [o [o
[Transmitted TCP Frames |0 o [o [o
[Transmitted TCP Bytes |0 o [o [o
IReceived TCP Frames |0 [1 [o [o
[Tx TCP Frames Dropped [0 o [o [o
[Transmitted Serial Bytes |0 [12 [o [o
\Server Connections |0 |1 |D |D
Client Connections o o [o [o

This page reports current connections and statistical information for the radio’s terminal
servers, installed RF modules, and local serial ports.

Received Serial Frames — the number of serial frames, determined by inter-message
delay or buffer thresholds, that have been received on the interface.

Received Serial Bytes — the number of serial bytes that have been received on the
interface.

Transmitted TCP Frames — the number of serial frames that have been transmitted by
the terminal server that is servicing the interface.

Transmitted TCP Bytes — the number of bytes that have been transmitted by the
terminal server that is servicing the interface.

Received TCP Frames — the number of TCP frames received by the terminal server that
is servicing the interface.

Tx TCP Frames Dropped — the number of frames dropped by the terminal server that is
servicing the interface. This is usually the result of not having a TCP connection.

Tranmitted Serial Bytes — the number of serial bytes that have been transmitted on the
interface.
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Server Connections — a running count of the number of server connections made to the
terminal server that is servicing the interface.

Client Connections — a running count of the number of client connections initiated by
the terminal server that is servicing the interface.
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Recovery

4 Modem Recovery
The COM1 serial port of the radio may be connected to a computer so that during
power up the current IP and MAC address of the Ethernet board can be monitored.

At power up, COM1 uses these settings: 115200 baud, 8N1, no flow control.

In addition to showing current configuration settings, a user can reset the radio to
factory default settings. To reset the radio to factory default settings, you must

interrupt the terminal server start up sequence by entering these commands within ten

seconds of power up:

“Ctrl + R” to interrupt terminal server start up sequence.
“1” to select “Restore factory settings”.

3. “Y” to confirm that you wish to restore factory default settings, or enter any
other character to cancel.

Once “Restore factory settings” is confirmed, the device automatically restarts. If
cancelled, or if the terminal server start up sequence is not interrupted, the terminal
servers automatically start after ten seconds.

To disable VLAN mode from COM1, you must interrupt the terminal server start up
sequence by entering these commands within ten seconds of power up:

1. “Ctrl + R” to interrupt terminal server start up sequence.
2. “2” to select “Disable VLAN mode”.

If selected, this command disables VLAN mode, and resets the device.
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Appendix A

5 Appendix A: Serial Pin Assignments

5.1 Serial Pin Assignments for Enclosed Ethernet Radios
The following diagram shows the Serial pin assignment enclosed Ethernet radios:

The Xeta9E serial ports have hardware to support RS 232, 422 and 485. The following
table shows the pin definitions for RS 232, 422 and 485:

Pin RS 232 RS 422 RS 485
1 DSR

2 DCD

3 DTR

4 GND GND GND

5 TXD RX+ B+

6 RXD TX+ B+

7 CTS TX- B-

8 RTS RX- B-

5.2 Serial Pin Assignments for Xeta9x-E, Emancipator+
The pin definitions above are the same for Xeta9x-E with the exception that the Xeta9x-

E has 1 serial port.




Appendix B

6 Appendix B: Status LEDs
Enclosed Ethernet radios have PWR, XMIT/TX and MODE/RCV/RX LEDs.

The PWR LED shows radio power and link state. A red PWR LED indicates that the radio
has power but is not linked. A green PWR LED indicates that the radio has power and is
linked. Radios configured to Point to Multipoint Master radio always show a green PWR
LED. All other radio configurations show a red PWR LED upon power up until the radio
link is established. When the link is established the PWR LED becomes green. If the link
is dropped, then the PWR LED returns to red.

The XMIT/TX LED flashes red every time the radio transmits data. Depending on the
specific model and age of the radio, this LED may say “XMIT” or “TX”. The functionality
remains the same across all different names.

The MODE/RCV/RX LED flashes green when the radio is receiving and decoding an RF
packet. Depending on the specific model and age of the radio, this LED may show
“MODE”, “RCV” or “RX”. The functionality remains the same across all different names.

Because of the high speed of the embedded microprocessor and communications, all
status LEDs can turn on and off very quickly. In some cases the LEDs turn on and off so
quickly that the LEDs appear to be on but dimly lit. This behaviour indicates that events
are happening in very quick succession. A good example is the TX LED changing intensity
from dim red to bright red to off. This indicates many small packets in quick succession
(dim red), followed by many large packets with almost continuous transmissions (bright
red), then no transmissions (off).

6.1 Status LEDs for Xeta9x-E (Emancipator+)

The Xeta9x-E, Emancipator+, has all the LEDs that enclosed Ethernet radios have. In
addition to those listed above, the Xeta9x-E has a UP OK LED. The UP OK LED indicates
that the microprocessor is running.
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