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l. Wireless/radio local area networks (WLAN/ RLAN) [1]

 are widely used,
 co-exist in traditional frequency bands of weather radars (WR), and
 their signals often contaminate weather radar observations:

» significant false echo - “p recipitation” in  fair weather
» superimposed with true echo—>distortions in measurements and in identification
» weak background -> ambiguity in ambient noise power (calibration)

Management of WLAN/RLAN interference in WR Is a diverse activity:
1. enforcement of standards, e.g. dynamic frequency selection (DFS),
2. localization of individual sources in daily operations, authorization,
3. quality control of radar observations and mitigation of effects.

All these call for good understanding of the WLAN /RLAN ‘noise’

Fig 1. Examples of radio interference at
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Il. WLAN Input to the radar receiver In
a controlled set-up (Ref. [2])
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Fig 1. Block diagram of the set-up for the characterization of
WLAN/RLAN interception in controlled conditions.
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Fig 4. WLAN communications intercepted by the radar receiver. In each screen, the power
estimates (P/N) from 80 samples are shown as function of the range-time (top), the amplitudes of
the voltages in pulse-times at the gate marked with red (middle), and the amplitudes of the
voltage time series in range-time (bottom). Upper left: idle WLAN, upper right: UDP at 1Mb/s,

1. BaS|CS Of the WLAN/R | AN Complex ‘no'se’ lower left: UDP at10Mb/s, lower right: max throughput of TCP/IP.
Recall: complex voltages from precipitation echo and additive thermal noise are OFDM ‘nOiSG’ at Weather radar

Gaussian distributed random variables; the powers are Rayleigh  distributed
Property |Power [SNR] Pulse power Doppler Co-polar

WLAN (IEEE802.11a,g,n): statistics spectrum correlation
|.  Orthogonal Frequency Division Multiplexing (OFDM) -> flat spectrum
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Il. Standard packet structure [2]: a multiple of symbol times of 4 ps arsflly, BursE
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Fig 2. The packet frame structure in the standards of IEEE802.11a,g. The first three frames Thermal noise A small constant  Rayleigh Flat Zero
are header frames of WLAN, followed by the data frames. All transfers are a multiple of (+/- 2dB)

symbol times of 4 ms with a minimum length of 20 ms.

802.11n: an extension from 802_11a’g_ Table 1. Gross features of the OFDM interference, precipitation and thermal noise.

Evaluations In laboratory and at radars

Unfiltered P/N Filtered P/N

Ill. Request for Send/Clear for Send and other overheads in time
- bursts of 20us + Nx4us with variable idle times (throughput ~50% max)

IV. Tests for a non-Rayleigh componentin time series A e .
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. pulse-to-pulse checks for anomalous spikes (Ref. [7])
. x>-test for the hypothesis of Rayleigh distributed pulse powers
An operational approach:for each received channel and gate 30 Mb/s

| 2
s 182801 ‘ LA
10 Sep 2013

] 2],

—— | |
04:21:42 Z
11 Jan 2012

1] ] ] 1 ]

tag non-
Rayleigh
pulses

Rayleigh
test

restore Rayleigh
property

18:37:06 Z
10 Sep 2013

o || ]

Fig 3. Block diagram for recognizing the presence of OFDM interference as a non-Rayleigh component in the Fig 6. Field evaluations of the recognition and the filtering of radio interference based
on Rayleigh testing. Top left: a case of persistent radio interference at the WRM200

received voltages squared. Subsequently, the anomalous pulses can be tagged. Optionally, the non-Rayleigh . . e ) .
: . : : ) ; b e i _ _ _ _ radar in Harku, Estonia . Top right: a case of occasional weak interference at the
component can be filtered out in time domain. The objects “FAR(ray)” and “FAR(pulse)” indicate the configurable Fig 5. Range-time displays of the total sample powers WRM?200 radar in Kerava, Finland. Bottom left: a case of known WLAN/RLAN

parameters in the method. Computationally, the loop “NORMAL” dominates in absence of interference. (left) and sample powers, in which the non-Rayleigh interference at the WRM200 radar in Belo Horizonte, Brazil. Bottom right: a case of
components have been recognized and filtered out. multiple aggressive radio interference at the WRK200 radar in New Delhi, India. The

non-filtered powers are displayed in Figure 1.
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