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	SUMMARY

	This paper provides a proposal for a new ITU-R recommendation for the protection criteria for HF Ground Stations from adjacent channel emissions and interference





INTRODUCTION
The previous work with WRC-15 Agenda Item 1.4 in the last ITU study cycle, combined with new ITU-T wired communication standards under development, has highlighted the lack of formal HF ground station parameters or protection criteria in ITU-R and ICAO.  Annex 1 is a proposed new ITU-R recommendation that would be submitted into the ITU-R after first being considered and reviewed within the aviation community.
DISCUSSION
During preparation work for WRC-15 Agenda Item 1.4, ITU-R Working Party 5A (WP 5A) attempted to study the effect of a new amateur allocation in the 5250-5450 kHz on the adjacent AM(R)S frequency band as per Resolution 649[footnoteRef:1].  The preliminary report on compatibility[footnoteRef:2] was unable to identify the appropriate protection for the adjacent AM(R)S in the 5450-5480 kHz frequency band for cosite interference to HF ground stations, and therefore was left as an unknown.  An assessment was made for adjacent band interference to aircraft while in flight over oceanic or remote regions.  Unsurprisingly this did not find any issues given the separation distances and power levels of amateur HF equipment.  However, these conditions will not be possible for wireless power systems in proximity to aero HF ground stations.  Some informal work identified a minimum of a 10-15 kHz guard band for amateur stations operating in close proximity to HF ground stations.  However, this was based on information from one ANSP not formally available to the ITU-R, or agreed internationally by the various AM(R)S user [1:  ITU-R Resolution 649 (WRC-15)]  [2: WP 5A update on Agenda Item 1.4 http://www.itu.int/md/R12-WP5B-C-0642/en ] 

Additionally, the ITU-T is continuing to develop several new wired telecommunications standards that may impact HF and VHF bands.  These standards include new systems for the provision of internet through the ‘last mile’ to residential and commercial premises, broadband over powerlines, and wireless charging.  WP 5B has been in liaison with the ITU-T over the issues, however it has only been able to inform the ITU-T of the potential impact without formally providing information to confirm ground station susceptibility to unwanted emission for wire lines.
Proposal of new ITU-R recommendation
Annex 1 is a proposal for a new ITU-R recommendation for HF ground stations that recognizes the existing transeiver information provided in the ICAO SARPS and ITU-R Appendix 27 for the transmit functions, while also identifying the required receiver characteristics for input.  The text is based on existing recommendations for similar aviation systems, however it needs to be vetted internally by aviation for purpose and suitability before submitting into the ITU
Concurrently, the parameters are being reviewed by ANSPs in order to produce an accurate characterization of the HF ground stations.  It is unsure if the feedback wil  result in a generic model, or specify several systems and then define a worst case for sharing.
SUMMARY
The production and eventually approval of this document is intended to increase the protection of aeronautical HF systems.  Given the increasing pressure on the spectrum to add additional services, it is not a matter of if, but when we shall be challenged to share aviation spectrum with other services.  Therefore, it is recommended that action be taken beforehand to formalize existing systems into the relevant international organizations
ACTION BY THE MEETING
The meeting is invited to:
Review the proposal for new HF Ground Station Protection Recommendation and provide feedback on the approach.  
Seek Guidance from national ANSPs on possible changes and updates to the initial parameters provided


Annex
WORKING DOCUMENT TOWARDS A PRELIMINARY DRAFT NEW RECOMMENDATION ITU-R M.[AERO HF GROUND STATION PROTECT]
Technical and operational requirements for ground stations of the aeronautical mobile (R) service (AM(R)S) in the frequency range 3-30 MHz

Scope

This Recommendation provides technical and operational requirements for ground stations of the aeronautical mobile (R) service (AM(R)S in the frequency range 3-30 MHz[footnoteRef:3] that should be used by administrations as a technical guideline for establishing conformance requirements for stations for worldwide use.  [3:  As detailed in Appendix 27] 

The ITU Radiocommunications Assembly,
Considering

a) that the aeronautical HF ground stations operate on a national, regional and international basis around the world;

b) that aeronautical HF ground stations are usually a subject of a number of national and international rules and regulations including satisfactory conformance to a mutually agreed technical standard and operational requirements of ICAO;

c) that there is a need for identifying the technical and operational requirements for the conformance testing of the aeronautical stations;

d) that the identification of technical and operational requirements for aeronautical stations would provide a common technical basis for facilitating conformance testing of aeronautical stations by various national, regional and international authorities and the development of mutual recognition arrangements for conformance of aeronautical stations;

e) that the technical and operational requirements need to achieve an acceptable balance between radiocommunication equipment complexity and the need for effective use of the radio-frequency spectrum,
considering also

a) that there is a requirement to fully protect all primary aeronautical safety service allocations in the frequency range 3-30 MHz;

b) that the identification by ITU‑R of technical and operational requirements for aeronautical stations operating in the frequency range 3-30 MHz should prevent unacceptable interference to other services;

c) that technical and operational characteristics should be continuously and accurately measurable and controllable,
recognizing

a) that the frequency range 3-30 MHz has multiple frequency bands allocated to the aeronautical mobile (en-route) service on a primary basis as per Appendix 27;

b) that the aeronautical HF stations operating in the frequency range 3-30 MHz are the primary, and sometimes only, communications method for air traffic control communications to international air traffic operating in remote oceanic regions around the world,

c) that the HF ground station transmitter emissions mask is defined in ITU-R Appendix 27.

d) that additional HF ground station characterisitcs for specific applications are defined by ICAO 

e) Internationally recognized avaiation standards provide radio performance characterisitcs for radio equipment installed on board aircraft.
recommends

1. that the technical and operational requirements for stations of AM(R)S in the frequency range 3-30 MHz given in Annex 1 should be used by administrations as a guideline for ensuring protection of AM(R)S HF ground stations.

2. That a (S + N)/N protection value of 15 dB be used for all sharing studies conducted with AM(R)S services within the frequency range 3-30 MHz as identified by Appendix 27.  
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Annex 1

Technical characteristics and protection criteria of grounds stations allocated to the AM(R)S in the frequency range 3-30 MHz
Table 1 summarizes the HF ground station technical characteristics and protection criteria for different HF ground station installations currently operated. 

Table 1
	Parameters
	Unit
	Value

	Peak Tx envelope power
	kW
	6 

	Reciever Temperature
	K
	323.15

	Receiver noise figure
	dB
	10

	Receiver noise sensitivity
	
	.5 µV at 10 dB (S+N)/N

	Polarization1
	
	Horizontal 

	Max Antenna Gain
	dBi
	18

	Beamwidth (Total)
	degrees
	Long range - 65
Short Range - 90

	Ranges
	km
	Short – 0 to 500
Long - > 500

	Required communication availability 
	%
	99.9999

	Signal modulation
	
	Upper SSB AM

	Protection criteria (S + N)/N
	dB
	15

	Reference bandwidth for (S + N)/N calculations
	kHz
	3

	Channel spacing2
	kHz
	3


Note 1 - Horizontal polarization is used to minimize absorption from the ground, as well as to mitigate interference sources (unintentional radiators are often vertically polarized)
Note 2 – Channel spacing is measured at the assigned frequency, which is offset from the carrier frequency by 1400 Hz


Table 2 - Emission Class and Power Level
	Class of emission
	Stations
	Maximum peak envelope power

	H2B, J3E, J7B, JXX
A3E*, H3E*
(100% modulation)
	Aeronautical stations 

	6 kW







Receiver spectral mask

The HF ground station receiver will have a minimum attenuation of undesired channel emissions relative to the maximum power on the measured frequency:
[image: ]
Figure 1 - Receiver Spectrum Mask for Ground Stations (values not to scale)
	Frequency range from the carrier frequency (Hz)
	Minimum attenuation (dB)

	0   -300
2900     3300
	35

	-10000   -300
3300    10000
	60

	-10000  
10000 >
	80


Table 3 – Receiver Spectrum Mask
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