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1
Introduction

IEEE 802 believes that accurate MSS satellite-based receiver measurements of aggregate RLAN signal levels will prove will prove to be impractical, if not essentially impossible, due to intrinsic measurement uncertainties, as well as the effects of other man-made and natural signal variations.  
We believe that that the proposed radiometric measurement method will have greater variations due to signals other than the aggregated RLAN energy, and that the proposals have not suggested any viable method of differentiating interference attributable to RLANs from those other sources.  
The measurement system to determine these interference levels would be very expensive and is, to the best of our knowledge, not currently contained in any existing MSS satellites.  
Further, determination of the location of sources of RLAN interference contributions by these measurements also appear to be impractical, further making the utility of the proposed technique dubious.

2
Discussion of the technical feasibility of the proposed measurement technique

Radio astronomy measurements take advantage of large integration times to enhance the RMS sensitivity of the measurements, which are made by comparisons between a measurement made in a pointing direction with no source of interference, and another measurement made towards the radio source of interest.
A radio astronomy receiver is situated on Earth, generally fixed, and in a monitored environment (for example there may be exclusion zones around a RA site to avoid interference phenomenon). In this case, however, the receiver is on board a spacecraft, orbiting quite rapidly around the Earth, and in an environment that is not so satisfactorily monitored.
Thus, we do not believe that the approach of utilizing long integration times to enhance the RMS sensitivity of measurements is feasible in a rapidly orbiting platform such as the MSS spacecraft.

Since the integration time is linked to the required accuracy, and the Dicke receiver is on board spacecrafts of a specific MSS constellation (LEO-D), the integration time, together with the spacecraft location during the measurement and the beamwidth of the spacecraft antenna, will determine the area on Earth that is visible to the satellite.

Systematic errors in the measurements at the spacecraft will be large compared to the aggregate interference, due to the fact that the background warm earth noise temperature will not be the same as the spacecraft moves throughout its orbital path and its view of the Earth changes rapidly.  These differences in noise temperature in different parts of the Earth will introduce unavoidable errors in estimating aggregate interference at the spacecraft.
The measurement involves the noise of the Earth, including Earth temperature and interference from a variety of man-made sources – not just RLANs that are in the field of view of the space-craft antenna. The Earth temperature varies over day and season from year to year (following unpredictable patterns), frustrating attempts to differentiate between the various sources of noise.

Also, varying levels of man-made noise from sources other than RLANs will be picked up; so with the described configuration, the contribution attributable to RLANs can NEVER be isolated.

The 5 GHz feeder-link path of the LEO-D system has an effective 549.5 ° K uplink system noise temperature, with a thermal noise density of –201.2 dBW/Hz.

Thus the LEO-D system has a Tsys value of ~549.5 ° K, not including the relatively low level RLAN interference, and a B of 1.65*107 Hz if one of the 16.5 MHz wide transponders is used to estimate the value of the RLAN interference."

If the aggregate interference from RLAN transmissions in the beam of the 5 GHz satellite antenna is expected to be 1 % to 3 % of the uplink thermal and background noise of the uplink, the objective is to be able to measure the magnitude of that aggregate RLAN interference with high accuracy.
For a single indoor RLAN the received power at the satellite will be approximately -190 dBW/channel.

If we consider a total of 10000 RLANs active at the same time in a square of 100x100 km, we get an aggregate RLAN interference of around –150 dBW/channel, which corresponds to a delta in the received brightness temperature of the radiometer of about 5 Kelvin. But the use of a low gain satellite antenna will give a very large instantaneous field of view of the Earth (basically the entire hemisphere).   For example at a central North American location such as over Colorado, this spacecraft configuration would receive the aggregate of all man-made noise and RLAN interference from Canada, CONUS, Mexico, and parts of Central America and the Caribbean.
With a satellite flying at an altitude of 800 km, the antenna will cover an area approximating a circle with a radius of around 3000 km, which equates to an area of about 28 million square kilometres.  With one hotspot over land (290 K) in the satellite footprint, we could expect an increase of the brightness temperature of 0.001 K.  Even considering that a number of hotspots may exist in the footprint (100s, maybe 1000s) the increase due to interference will never be higher than about 0.1 K in practice.

To measure such small differences accurately, would require an extremely stable, high accuracy, very expensive radiometer. 
However, within the footprint, water surfaces with a much lower brightness temperature than land are also present (in the range of ~120-160 K).  Another issue is solar illumination. At the frequencies in question this can play a major role. Both backlobe reception and indirect illumination (reflection from the Earth's surface) can make dramatic contributions to the observed brightness temperature. These factors obviously complicate the situation.
One would need to fly a second radiometer - equally stable and in a clean frequency channel - to remove the influence of the above described physical phenomena. To have another measurement at the same frequency at another location on the Earth is completely irrelevant to the desired accuracy.

Additionally, man-made noise from cities and naturally occurring noise sources will also be picked up, rendering it impossible to differentiate between the contribution from man-made and natural noise sources and the aggregate RLAN energy that the proposed method seeks to measure.

3
Conclusions

· The difficulty of performing accurate radiometry from space should not be underestimated.  

· The very weak signal variations purported to be measured will be masked by multiple effects, both man-made and naturally occurring, rendering it impossible to identify the contribution of the aggregate RLAN energy that this method purports to measure. 

· The ability to identify the location of any noise contributions from RLAN deployments with a low gain antenna is dubious.

· The necessary equipment to implement the proposed technique, even if it were believed to be effective, is currently not part of the existing MSS payload, and might be prohibitively expensive in space, weight, and dollars, especially in light of the concerns as to the efficacy of these measurement techniques.
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