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Overview

4.9 INTERFERENCE TESTING

Airborne 4.9 Wireless

The purpose of this document is to demonstrate different interference cases between ground and
airborne 4.9Ghz users. Proxim, working with the City of LA, GMS (Global Microwave Systems) &
MRC (Microwave Radio Communications), has demonstrated successful interoperability between
functional 4.9 Wireless systems and frequencies.

Interference Testing between Airborne & Ground systems.

The following sequence of tests were conducted using the following equipment;

Interference Tests
4.9Ghz Spectrum validation

Each test case was conducted in 2 locations. The first location was approximately 100’
away, with an elevation of between 100-150’ airborne. The second location was approximately
4/10s mile away, with an elevation of 100-150'.

e Test Case #1, Baseline 4.9Ghz throughput and stability
e Test Case #2, Determine throughput & stability using non-adjacent channels

e Test Case #3, Determine throughput & stability using overlapping channels
Location

Test were conducted at the Long Beach Emergency Operations Center (EOC). Each helicopter
hovered in designated locations for a period of up to 5 minutes during each test.

=l ] EE
4 1 .= ) _“.

=

Jl e g ,;;su'&-‘_
|
"\.._.-. — _.‘-_!..——_i_ﬁl..__ —

| -
' ’? Proxim: 5.50B,

Airborne: Test E omni antenna (B
location #2

Y I

Tl

wl . e
R SR S S
[ R ———

[ ]

Ca Al

4.9Ghz Interference Testing/ v1.0 <1> Copyright®© 2004
Sr. Engineering Mgr. Walter Morris Proxim Corporation



pPros<im

5 NETWORKS

Take your network further

Equipment Setup & Software

Proxim

Access Point - 4.9Ghz, Public Safety AP, operating at 10Mhz, channels 4950 & 4985Mhz.
Roof Antenna - WISPerformance 4.9 — 6Ghz Adjustable Sector Panel Antenna, 60°, 15dB gain
Ground Antenna — Maxrad, 4.9, 7dB Omni antenna.

Ixia, Chariot Endpoint Performance Suite

GMS
Helicopter Transmitter

GMS model MHPT, Messenger High power w/ int. Pads and Coax., operating at 6Mhz, on
channel 4950Mhz.

GMS 800-RCU remote control unit
Antenna — GMS model AOC6A06N360XG, 6db Omni 4-6Ghz

Ground station receiver

GMS model 565-042, Consumer DVB-T receiver, single channel w/ MPEG 420 decoding
GMS model BDC (block down converter) (0.9-2.7Ghz

Antenna — GMS model AOC6A06N360XG, 6db Omni 4-6Ghz

MRC

Helicopter Transmitter

Strata 4.9Ghz Transmitter, operating at 6Mhz, on channel 4949Mhz
GMS 800-RCU remote control unit

Antenna — MRC, 4.9Ghz Sectorscan, 16dBi directional, 90°, vertically polarized antenna.

Ground station receiver

Video Distribution amplifier

Troll System TS940 slave controller

Master controller located on laptop with Troll's Touchstar NT control & monitoring software

The TS940's function is to steer the antenna both manually & through automatic tracking
(Navtrac), control the feed assembly of the antenna, and control and monitor of the MRC CR.4 &
MRC RXL.
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Test Case #1, Baseline Throughput & SNR

Proxim Channel: 4985Mhz, 10Mhz
Throughput avg.: 4 Mbps

Throughput max: 4.3Mbps
SNR Baseline: 25

Pt-Multipoint

Proxim (10Mhz)

4985

Channel Spacing and Bandwidth

Baseline

Test Setup  Throughput | Transaction Rate | Response Time | Raw Data Totals
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| Endpaint Configuration |

il Pair 1 Enor: CHRO225
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Tirming Recards| 95% Confidence| Average| Minimum| Maxmum| Measued| Relslivel
Group Run Status Completed Interval|  [Mbps]|  [Mbps) [Mbps]| Time [zec)| Precision|
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Take your network further

Test Case #2, MRC - Test interference running non-overlapping channels.
Proxim Channel: 4985Mhz, 10Mhz
MRC Channel: 4949Mhz, 6Mhz
Throughput avg.: 2.4Mbps
Throughput max: 3.7
SNR Location 1: 17
SNR Location 2: 19

Airborne

Oomni Pt-Multipoint
(6Mhz) Proxim (10Mhz)
4949 4985
Channel Spacing and Bandwidth
MRC, Location 1, 2
Location 1 Location 2
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Timing Records| 85% Corfidence| Awerage| Minimum| Masimum| Measured| Relative
Group Flun Status Completed Intervall  Mbps)|  [(Mbps)|  Mbps]| Time (sec)| Precision
ik FAl Pairs 1.784 2.457  0.347 3.756
T Pait 1 Finished 0058 2451 0347 3756 579882 2372
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Legend

—Pa1

|Pairs; 1 |Stat 51%/2005.124529FM  [End 5/13/2005, 1255:10PM  [Run time: 00:03:.47 |Stopped by user

Test Case #2, GMS - Test interference running non-overlapping channels.

Proxim Channel: 4985Mhz, 10Mhz
GMS Channel:  4943Mhz, 6Mhz
Throughput avg.: 2.1Mbps
Throughput max: 3.7

SNR Location 1: 15

SNR Location 2: 18

Airborne
Oomni Pt-Multipoint
(6Mhz) Proxim (10Mhz)
4943
Channel Spacing and Bandwidth
Test 10 - GMS, Location 1, 2
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Take your network further

Location 1 Location 2

Test Setup Tiansaction Rate | Respanse Time] Flaw Data Total ] Endpoint Configuration |
Timing Records| 95% Confidence| Average| Minmum| Maximum| Messued| Relative
Graup Run Status Completed Inkerval|l  [Mbps)|  [Mbps) [Mbps)| Time [sec)| Precision

i AN Pairs 469 2103 0239 370
T 3
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Take your network further

Test Case #3, MRC - Test interference running overlapping channels.
Proxim Channel: 4950Mhz, 10Mhz
MRC Channel:  4949Mhz, 6Mhz
Throughput avg.: 2.0Mbps
Throughput max: 3.6
SNR Location 1: 13
SNR Location 2: 16

Airborne
Pt-Pt Pt-Multipoint
(6Mhz)  Proxim (10Mhz)

| ] | | | |

Channel Spacing and Bandwidth

MRC, Location 1 & 2,
Channel Overlap

Location 1 Location 2
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Test Setup 'T‘howﬁmt‘| Tranzaction Fate | Response Time] Faw Data Totals | Endpoint Configuration I

Timing Records| 95% Confidence age| Mini [EETS il d| Relative
Group Run Status Completed Interval|  [Mbps]| [Mbps]|  [Mbps]| Time [sec]| Precision
i EAN Pairs 865 2009 0.045 3636

Tl Pair 1 Abandoned

0278 2012

0.045
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Test Case #3, GMS - Interference test, overlapping channels.

Proxim Channel: 4943Mhz, 10Mhz

GMS Channel:  4943Mhz, 6Mhz

Throughput avg.: 3.9Mbps
Throughput max: 4.3Mbps

SNR Location 1: 11
SNR Location 2: 19

Airborne
Oomni

(6Mhz) Proxim (10Mhz)

Pt-Multipoint

Channel Spacing and Bandwidth

GMS, Location 1, 2
Channel overlap

No Spectrum Analyzer trace available.
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Group

Run Status

Timing Recods|
Completed

Endpoint 1

Netwark | Serice
Endpoint 2 | Frotocol | Quakty
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Endpaird 1
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i EAN Pairs

Pair 1 Running
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Fiesnd|.scr
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n'a
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0:00:50

0:07:00

Summary:
In all test cases, there was minor degrade and expected reduction to signal and

throughput. Overall, interference appeared to be acceptable in all cases, showing the
great performance even in scenarios where frequencies overlap completely.
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