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LIST OF ABBREVIATIONS

	Abbreviation
	Explanation (style: ECC Table Header red font)

	CEPT
	European Conference of Postal and Telecommunications Administrations

	ECC
	Electronic Communications Committee

	<abbrev>
	[bookmark: Text10]<explanation – edit the table as necessary>

	
	


[bookmark: _Toc380056497][bookmark: _Toc380059748][bookmark: _Toc380059785][bookmark: _Toc396153636][bookmark: _Toc396383863][bookmark: _Toc396917296][bookmark: _Toc396917345][bookmark: _Toc396917407][bookmark: _Toc396917460][bookmark: _Toc396917627][bookmark: _Toc396917642][bookmark: _Toc396917747][bookmark: _Toc492393695]Introduction
The documents [1-4] provide examples of various ATS systems. Despite the different characteristics of the ground and on-board equipment, the destination and the main functions of the system remain the same and mainly provide the flight safety of the aircraft by obtaining current information to maintain the state of the performance of systems and crew during the test and during the operation of the aircraft. One such system is the aeronautical telemetry system in the aeronautical mobile service that has been in service for a long time and uses the band 1429-1535 MHz in accordance with RR No. 5.342. The system is intended for the current automatic display and registration of generic indicators of the state of airborne equipment and crew at the station of the airplane and for the transfer of these data to the ground station on request from the ground. At present, the MIFR contains 1653 assignments to aeronautical telemetry systems (ATS) in some CEPT countries (Belarus, the Russian Federation and Ukraine) within the given band.
A more detailed analysis of the operational and technical characteristics of the ATS station, obtained theoretically and practically, will allow for clarified protection criteria, introduce certain restrictions on the protection of ATS and suggest a possible way for efficient use of the band 1427-1518 MHz, along with provision of protection of ATS stations from the MFCN stations, located in the border area.
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	ECC Table text
	ECC Table text
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[bookmark: _Toc492393697]Operational characteristics of the ATS station
A distinctive feature of the system is the use of pulse-code signals, which allows in some cases to partially combine the functionality of radar and ATS. Therefore, ATS stations can have as a separate functional implementation and be an additional component of radar equipment. In particular, when the frequency bands of radar and ATS are close, the reflector-type radar antenna and separate components of the radar feeder system are used both by the radar and ATS. Therefore, when determining the protection criterion, the maximum values of the radar antenna direction, implemented in practice, are applied for calculations purpose.
Part of the band 1429-1535 MHz is used to transmit data from an aircraft to another one, which performs the function of relay station and then transmits data to ground receiver.
According to the footnote of RR No. 5.342, the service area of ​​ATS stations is limited to the national territory. Since the service area limit is determined by the maximum radius of the system, which in turn is limited to the power budget of the link in the direction from the aircraft to ground plane, the possibility of data receiving and transmitting on the aircraft is determined by the flight path of the aircraft within the national territory. Thus, in the course of research, the scenario of the interference from the IMT BS should take into account the effect of interference on both the main and side lobes of the antenna pattern of the ATS station located in the border area.
[bookmark: _Toc492393698]Technical characteristics of ATS station
Table 1: Title (style: ECC caption – above)
	Table style: ECC Table – red header
	Style: ECC Table Header white font

	Station of aeronautical telemetry system
	

	Application
	Automatic display and registration of parameters of the status of parameters of on-board equipment and crew at the station of the airplane and the ground station of aeronautical telemetry of aeronautical mobile service

	Characteristics of transmitter
	

	Station name
	ATS board transmitter

	Place of deployment 
	aircraft

	Maximum EIRP, dBW
	38,0

	Average power, dBW
	5,0

	Pulse duration,µS
	0,5

	Occupied bandwidth of emission, MHz
	1/3/5

	Class of emission
	VХD

	Operation frequencies, MHz
	1434, 1439, 1444, 1449, 1454, 1459, 1464, 1469, 1474, 1479, 1484, 1489, 1494, 1499, 1504, 1509, 1514, 1519, 1524, 1529, 1533

	Antenna height, м 
	0-10000

	Maximum antenna gain, dB
	6,0

	Antenna pattern on -3 dB level, º 
	Nondirectional or low directional 

	Main lobe direction
	Low hemisphere

	Characteristics of receiver
	

	Station name
	ATS ground (terrestrial) receiver

	Station class in accordance with Chapter IV Section 6 of Preface to BR IFIC
	FA

	Place of deployment
	land

	Antenna height, м 
	10

	Polarization 
	linear 

	Maximum antenna gain, dB
	30,0

	Antenna pattern on -3 dB level, º 
	Vertical pattern:10º; Horizon pattern: 4⁰

	Main lobe direction
	Azimuth: 0-360⁰

	C/N ratio, dB
	13



Table 2: Protection criterion for the ground ATS station
	Table style: ECC Table – red header
	Style: ECC Table Header white font

	Interferer 
	IMT BS (5 МHz)

	Field strength for protection, (dBµV/м)
	14

	Percentage of time, (%)
	10

	Protection ratio (R.F.)
	Table 3

	Occupied bandwidth of emission, MHz
	5



Table 3: Protection ratio for the ground ATS station
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	Style: ECC Table Header white font
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[bookmark: _Toc492393699]Derivation of the maximum permissible interfering field strength to ATS
The protection criterion for protecting the terrestrial component of the ATS from the broadcasting-satellite service (BSS) and mobile satellite service (MSS) provided in the document [3] was automatically transposed to study the protection from the land mobile service (IMT) [2], while the theoretical and practical results for obtaining a protection criterion for the last case was not obtained separately. Comparison of the technical characteristics of onboard and terrestrial ATS receivers indicates their similarity and therefore the basis for obtaining a protective criterion may be taken for the power flax density (pfd) for the on-board receiver (S = -140 dBW / 4 kHz). Then the protection criterion can be obtained in two ways.
[bookmark: _Toc492393700]Method 1. Recalculation of the power flow density S = -140 dBW / 4 kHz according to [3] to the field strength
Field strength at given isotropic-radiative power (Rec. ITU-R P.525-2):
E dB (μV / m) = S + 145.8 = -140 +145.8 = 5.8 dB (μV / m) / 4 kHz = 36.8 dB (μV / m) / 5 MHz
From table 1, the maximum antenna gain of 30 dB for receiving on the ground (g). Taking into account that the reception of interference occurs on the side lobes of the antenna pattern, for example, at the average side lobes level -20 dB from the gain in the main lobe, then Eg = 26.8 dB (μV / m) / 5 MHz.
In case of reception of interference on board (b) we apply an antenna gain of 6 dB. Then, Eb = 30.8 dB (μV / m) / 5 MHz.
[bookmark: _Toc492393701]Method 2. Obtaining the permissible field strength from the typical technical characteristics of the receiver for the L-band:
Taking into account the total estimated effect of interference from other services, the threshold receiver's sensitivity may be adopted to determine the permissible field strength of the interference at the ATS antenna input. The threshold receiver's sensitivity for typical parameters in this frequency range is:
Pr[dbW] = 10 log10 (kTBF× (I / N))= -228.6 dB (k) + 24.6 dB (T) + 7 dB (F) + 66.9 dB (B) - 6 dB (I / N) = - 136.1 dBW = - 106, 1 dBm,
where Pr is the power of the receiver's noise = kTBF, where k = 1.38x10-23 J / deg - Boltzmann constant, T = 290 Kelvin degrees - ambient temperature, B - noise band width 5 MHz, F - noise factor = 5 , I / N = - 6 dB - interference to noise ratio (interference criterion) at 1 dB sensitivity degradation, which takes into account the estimated effect of total noise from other services.
Recalculate the sensitivity value to the field strength at the input of the antenna by the formula from Rec. ITU-R P.525-2 for the average frequency range 1482 MHz:
E [dBμV / m] = Pr [dBm] + 20 log F [MHz] + 77.2 = -106.1 + 63.4 + 77, 2 = 34.5 dBμV / m / 5 MHz
Taking into account the average losses in the feeder (3dB), the antenna direction for receiving on the ground (10dB), receiving on board (6dB) and PR (Δf), we obtain the following values of the maximum allowable field strength for the co-channel interference respectively:
Eb = 31.5 dBμV / m / 5 MHz
Eg= 26.5 dBμV / m / 5 MHz
Thus, the values of field strength obtained in two ways give a similar result. For other values of the antenna gain, the values of the field strength are given in Table 4.
Table 4: Values ​​of the field strength for the determined antenna gain
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	Gant, dB
	5
	10
	15
	20
	25
	30

	Eg, dBμV / m / 5 MHz 
	32
	27
	22
	17
	12
	7



[bookmark: _Toc492393702]Principles of frequency usage in the band 1427-1518 MHz in border area
Need contribution for next meeting. It is proposed to present the principle of equal access to the spectrum as the main principle of using the frequencies in border area. The access should be available to  MFCN stations with already regulated within CEPT restrictions to 50% of the spectrum and to 50% with restrictions that provide protection of ATS stations in whole band 1 427-1 518 MHz.

[bookmark: _Toc492393703][bookmark: _Toc380056507][bookmark: _Toc380059757][bookmark: _Toc380059795]Principles of cross-border coordination between the MFCN and ATS stations
Need contribution for next meeting

[bookmark: _Toc492393704]Methodology for field strength calculations for stations located in border area
Need contribution for next meeting. It is proposed to present a methodology for calculation the aggregated interference from the MFCN stations at test points on the border line. The positions of the test points are to be selected and agreed by the concerned parties, taking into account possible directions of interference in the direction of the ATS station.

[bookmark: _Toc492393705]Field strength measurement procedure
[bookmark: _Toc396153645][bookmark: _Toc396383873][bookmark: _Toc396917306][bookmark: _Toc396917417][bookmark: _Toc396917637][bookmark: _Toc396917652][bookmark: _Toc396917757]Need contribution for next meeting. It is proposed to present the requirements for the radio monitoring measurement technique at test points and the requirements for measuring equipment.
[bookmark: _Toc492393706]Recommendations for applying the mitigation techniques
Need contribution for next meeting. 
[bookmark: _Toc492393707]Template of framework coordination agreement
Need contribution for next meeting. 

[bookmark: _Toc492393708]Conclusions
1. The refined operational and technical characteristics of ATS stations indicate the similarity of ground and on-board equipment. This allows accept the reference criterion for the protection of ground equipment, as defined in ITU-R Rec. M.1459 for on-board receiver.

2. The restriction to the ATS service area by the national territory, defined by the RR No. 5.342, allows consider as the main scenario the impact of IMT BS to the ATS station on the side lobes of the ATS station antenna directivity diagram. Consequently, there is an opportunity to weaken the requirements for the maximum accepted level of interference field strength at the antenna input of the ATS station. The more detailed analysis of the antenna characteristics of radars in specific locations according to the MIFR data is needed in order to determine the real limitations on the deployment of MFCN in the border area.
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