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PacketHop Communication System Range Guide

Version 2 of the PacketHop Communications System for Public Safety has achieved significant
improvements in mobile WiFi range and coverage. This document explains factors affecting range
and details range testing completed with the PacketHop Communication System.
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Factors Affecting WiFi Range

The following factors can affect the range of WiFi systems:

© Choice of
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© Power

WiFi card

Antenna(s)

Amplifier(s)
Connectors and cables

© Interference due to:
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Buildings
Trees
Cars
Weather
Hills

The range of the system should not be affected by:

© Laptop CPU, memory, etc.

The distance supported between any two nodes in the PacketHop Communication System is
exactly like any other WiFi system. The overall range of the System will consist of the cumulative
total distance between the farthest nodes in the system. For example, if you have two computers
3000 feet apart and a third computer 3000 feet further away from one of them, the total range
would be 6000 ft, due to the multi-hopping capabilities of the PacketHop system. Adding a 4™
computer 3000 feet further away from the 3™ would make the total available range from the first

one to the 4™ one 9000 feet.

Demonstrating the cumulative total distance between the farthest nodes in the system
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There is also a qualitative factor to range estimation. At distances close to the edge of the
supported range, some packets will get through and others will not. This means that low
bandwidth applications, such as instant messaging, will continue to function without apparent
effect while high bandwidth such as multicast video may start to experience some frame
degradation because video is the most bandwidth intensive application in PacketHop’s Aware
Applications Suite.

Because of these factors requirements will vary depending on the particular implementation.
PacketHop recommends that the system is tested in the planned deployment environment to
determine actual performance.

Testing

To assist with preliminary planning of system requirements, PacketHop has performed the
following two tests.

Test Equipment
© Standard Windows laptops
© WiFi card:
4,9 GHz PCMCIA
23 dBm (200 mW)
O Antenna:
49 GHz, 4 dB
Omni-directional
roof-mounted

Test 1 — Line of Sight Distance
O Distance tested: in excess of 3000 feet, line-of-sight
© Rates suitable for video

6 mb to 54 mb/sec

In this image, the red dots represent acceptable performance for high-bandwidth video
applications. The intensity of the color indicates the rate of data transfer. This indicates that
acceptable levels of performance were achieved in excess of 3000 feet.



Test 2 — Typical Office Park with buildings and hil  Is
© 4-node mesh. A different colored car on the map below signifies the location of each node.
© See map below for testing results.
© Rates suitable for video
6 mb to 54 mb/sec

In this image, the colored dots represent acceptable performance for high-bandwidth video
applications. The intensity of the color indicates the rate of data transfer. This image shows
acceptable levels of performance were achieved in a typical office park environment with
interference from buildings, hills and trees. In this test there were four nodes (red, blue, green,
yellow). Though multiple nodes may have provided acceptable levels of performance, the color of
the dot indicates which node had the strongest performance at each point.

Conclusion

The 2.0 release of the PacketHop Communication System has been tested in many scenarios and
is shown to provide in excess of 3000 feet line-of-sight range. This document provides the details
for two test scenarios PacketHop has completed and can provide assistance with designing
additional tests for specific use cases. The results of PacketHop's testing have shown excellent
performance using the recommended hardware with the 4.9 GHz spectrum.

These test results are dependent on many variables and are only a rough recommendation.
Individual results may be influenced by factors not taken into consideration here. Customers
should test their equipment to ensure that it meets their requirements. This document should be
considered as a guideline only and should not be viewed as a guarantee of performance from
PacketHop Inc.

For more information on testing actual range and configuring the PacketHop Communication
System please contact a PacketHop account representative.
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