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	SUMMARY

	This paper provides elements to clarify the interpretation of the Radio Frequency filtering in Recommendation M.2059.



1. INTRODUCTION
Numerous WP contributions, like WP 30, WP 27, WP 13, at FSMP WG-11 used the “RF selectivity for radio altimeters” presented in Table 3 of ITU-R M.2059 to assess the impact of 5G interference emissions received out of the band 4200 – 4400 MHz by the radio altimeter.

In particular, it is noted that two interpretations are presented in WP 27, see page 27 (§ A.2.3 “Radio Altimeter Adjacent Frequency Band Frequency Rejection”) 


2. OVERVIEW OF THE FILTERING INFORMATION AVAILABLE in REC M.2059
In WP 27, it is recognized that:
“ITU-Recommendation 2059: “Operational and technical characteristics and protection criteria of radioaltimeters utilizing the band 4 200-4 400 MHz” defines that the receive will roll off at 24 dB per octave from 4 200 MHz to a maximum value of 40dB”
In this WP 27, it is also mentioned that:
· “However, what the octave is referenced too is not defined and can be interpreted in more than one.  The following two interpretations are considered in this document”.
· One is “Referenced to the size of the frequency band”; this means computed with the bandwidth 200MHz.
· The other is “Referenced to the edge of the radio altimeter frequency band”, this means the referenced to 4 200MHz or 4 400MHz radiofrequency

To clarify the lecture of the REC M.2059, we should use both the Table 3 “RF selectivity for radio altimeter” and the explanation indicated in §2.1 “Receiver front-end overload” in this recommendation.
In REC M.2059, in the Radio Altimeter protection criteria “Receiver front-end overload” paragraph, the TABLE 3 shows the “RF selectivity for radio altimeters”.
The first column indicated the “interference frequency”, and the second one, the corresponding “RF filter attenuation” as showed in the hereunder table:
	Interference frequency
(MHz)
	RF filter attenuation
(dB)

	 4 200
	Attenuated at 24 dB per octave
to a maximum of 40 dB

	4 200
	0

	4 300
	0

	4 400
	0

	 4 400
	Attenuated at 24 dB per octave
to a maximum of 40 dB



It should be noted that all interference frequency and associated attenuation is referring to radio frequency.
The band pass RF filter only allows through signals within certain frequencies. Above and below the cut-off frequencies, the signals will be attenuated.
The cut off frequency of the filter is defined as the point at which the output level from the filter falls to 50% (-3 dB) of the in band level, assuming a constant input level
In the table 3, the two band pass cut off frequencies are respectively 4200 and 4400 MHz.
The RF filter attenuation is a factor by which the signal is changed, namely the Gain and the Phase shift . Both the gain G and the phase shift θ are dependent upon the radio frequency (meaning they are functions of radio frequency), they can be expressed as follows:
Gain =G (f)
Phase shift =θ (f)

The RF filter attenuation refers to how quickly frequencies are attenuated by the filter once the cutoff radio frequency is passed.
The slope of attenuation is given as dB/octave (and sometimes in dB/decade).
Meaning that an octave is the half or the double of the cut-off radio frequency. 
An attenuation slope of 24 dB/octave, means that for each octave (doubling of radio frequency for the upper cut off radio frequency edge or dividing by 2 for the lower cut off radio frequency edge), the gain, G (f), will be diminished by an additional 24 dB.
Most of the time, to represent the filtering gain, a bode diagram is used (logarithm scale), in which the attenuation slope is a straight line (that will decrease in our case, at a rate of 24 dB par octave).
Based on the previous elements, the attenuation should be computed with reference to radio frequency


Moreover, it should be noted that nowhere in this table 3 of REC M.2059, there is reference to any bandwidth reference.
Additionally, in the introduction of the “Receiver front end overload”, it is indicated that “A radio altimeter front-end generally has modest selectivity (gradual RF-filter roll-off). “
3. [bookmark: _3znysh7]ACTION BY THE MEETING
3.1 The FSMP meeting is invited to:
a. Review the information presented in this working paper.
b. Update as appropriate the studies presented at this FSMP in order to take into account the values of RF filtering.
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