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OUTLINE OF PROPOSED PAPER FOR INPUT INTO ICAO ACP WG-F, ICAO GNSSP, ICAO EUR AWOG, ICAO EUR EANPG, EUROCONTROL, EUROCAE AND RTCA

ON THE DEFINITION OF MLS SIGNAL AND ITS EFFECT

ON MLS FREQUENCY PLANNING 

Introduction

1.  Paper has come about due to the inability to test MLS receivers to current requirements using a “real” type MLS signal.

2.  Requires a number of areas to be looked at in Annex 10, MOPS and frequency planning criteria.

Problem

1.  MLS channels are separated by 300 kHz.

2.  The MLS radiated signal is specified as having a constant radiated power out to ± 765 kHz  (approx. 2.5 adjacent channels either side) from the MLS channel centre frequency (fc) and then at a maximum level of  -95.5 dBW/m2 at 2000 ft or above (3.11.4.1.4).

3.  Receiver standards (EUROCAE  ED-36A) require 33 dB rejection for 1st , 2nd and 3rd adjacent channels.  For the 4th adjacent channel and above the required rejection is 55 dB.

4.  The minimum required MLS field strength to protect is –89.5 dBW/m2.

5.  Any interfering signal must be below the noise threshold for the MLS receiver of –114.5 dBW/m2.

6.  Considering 4. and 5. above, a D/U ratio of 25 dB can be assumed.

7.  Given the specification for the radiated signal, it can be seen that the receiver rejection characteristics for the first 3 adjacent channels has no effect on the frequency planning criteria since the unwanted signal level available from these adjacent channels appearing on the wanted channel is not filtered.  Therefore co-channel and the first 3 adjacent channels must have the same frequency planning criteria.

8.  The frequency planning criteria for co-channel MLS is well documented in EANP Table Com-3 section and has a geographical separation of 153 NM for a 10 000 feet protection height.

9.  Given 7. above, the distance of 153 NM is also applicable to the first 3 adjacent channels but unfortunately, Table Com-3 has geographical distances of 32 NM for the first 2 adjacent channels and 0 NM for the 3rd and greater.

Recommendations

1.  The introduction of the more stringent frequency planning criteria would mean the re-planning of the European MLS plan since the criteria originally used would be invalid for anything other than co-channel separations.  this would possibly result in the use of the expansion band above 5 090 MHz if proposed AWOG operational criteria are used.

2.  There is a need to consider how MLS receivers are tested in terms of adjacent channel rejection since using a MLS signal greater than 300 kHz is likely to result in the receiver not meeting it’s adjacent channel rejection requirements.

3.  There is also need to consider whether a “better” fitting MLS ground station spectrum mask needs to be included in ICAO Annex 10 SARPs.  This could be achieved by actual spectrum measurements of MLS ground systems either in operation or being built.


