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DIFFERENT OPERATING MODES . SPECTRAL BEHAVIOUR & DATA THROUGHPUT
Prepared by . Jack Van der Star, P.Eng.

This technical bulletin provides observation s of spectrum and data throughput behavior
under different bandwidth operating modes , different path conditions and using
different ( Fast Frame, Packet Bursting, Compression , Dynamic Turbo & WMM )
protocol extensions and their combination s. Measurements of simplex and duplex data
throughputs were taken over p aths in a lab environment and over 10 kilometers using

both internal +19 dBi flat panel antenna  and external +28dBi parabolic antennas. Using

a laboratory link of 5.2 GHz , photos of occu pied bandwidth on a spectrum analyzer set

to peak hold with link settings of Quarter (5 MHz), Half (10 MHz), Full (20 MHz) and
Dynamic Turbo (40 MHz) are shown in Figures 1.0 to 4.0 . These |llustrate that the
occupied bandwidth expand s out symmetrically from the centre frequency . An
important observation is that the occupied bandwidth remained the same for wireless
protocol enhancements individually or in any combination for Fast Frames , Packet
Bursting , Compression and WMM . Photos of the 10 kilometer test link , equipment
used and rf environment are provided in Figures 5.0 to 9.0 with detailed data
throughput test  results provided in Tables1.0 & 2.0 and Figures 10.0to 67.0.
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Figure 1.0  Spectrum Using Quarter (5 MHz) Setting with 5.2 GHz Centre Frequency
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Flgure 2.0 Spectrum Using Half (10 MHz) Setting with 5.2 GHz Centre Frequency
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Figure 3.0 Spectrum Using Full (20 MHz) Setting with 5.2 GHz Centre Frequency
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Figure 4.0 Spectrum Using Turbo (40 MHz) Setting with 5.2 GHz Centre Frequency

Other observations in  the use of these bandwidth options are:
1. There is no Dynamic Turbo mode available for the Quarter and Half settings

since this is locked or greyed out in the Waveteq GUI. This prevents adjacent
spectrum to be grabbed randomly thus improving spectrum management
abilities .

2. Dynamic Turbo engages extra spectrum only when data is being transferred
over the link. In this mode observations show that  the extra 10MHz of  spectrum
was grabbed on each side of a full (20 MHz) carrier for a total bandwidth of
40MHz .

3. The use of any of the four enhancement modes or their combination of Fast
Frames , Packet Bursting , Compression orfand WMM does not occupy a ny

additional adjacent spectrum but does increase through put more than  twice in
some cases in the Quarter and Half bandwidth modes. When data throughput
approaches 20 M bps these enhancements provide  only marginal improvements.
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