Draft CEPT Brief on Agenda item 1.15

Agenda item 1.15 : to review the results of studies concerning the radionavigation-satellite service in accordance with Resolutions 604 (WRC-2000), 605 (WRC-2000) and 606 (WRC-2000)

Issue

WRC-2003 agenda item 1.15: to review the results of studies concerning the radionavigation-satellite service in accordance with Resolutions 604 (WRC-2000), 605 (WRC-2000) and 606 (WRC-2000).

Preliminary CEPT position

Band 1 164 – 1 215 MHz (Res 605)

The studies on refinement of the DME protection ratio against RNSS signal, the DME antenna discrimination towards RNSS satellites, the apportionment of sources of interference and on the development of a methodology to derive single-entry limits from aggregate limits is supported. In this band the pfd- concept should be maintained and for the aggregate power flux density caused by all the space stations of all radionavigation satellite systems at the Earth’s surface for all angles of arrival the value of [-115] dB(W/m2) in any 1 MHz is supported.

Band 1 215 – 1 300 MHz (Res 606)

The studies on the development of pfd limits within the band 1215-1300 MHz are supported, paying due account to the existing sharing between RNSS and radars in this frequency band.

For the protection of the radiolocation and radionavigation systems in the whole of the band 1 215‑1 300 MHz a pfd limit of [–133] dB(W/m2) in any 1 MHz per each single RNSS satellite is supported.

Band 5 010 – 5 030 MHz (Res 604)

The ITU-R studies on the application of epfd concept to protect radio astronomy and the review of the epfd level within this agenda item is supported.

In this band, the protection of radio-astronomy in the band 4990-5000 is ensured through a new footnote.

Background

WRC- 2000 allocated the bands 1 164 – 1 215 MHz, 1 260 – 1 300 MHz and 5 010 – 5 030 MHz to the RNSS (space-to-Earth) (space-to-space) in accordance with Resolutions 604, 605 and 606 (WRC-2000). These new allocations are essential for the development and enhancement of new and existing RNSS systems like GALILEO, GPS and GLONASS.

The European Union initiated the development of a second-generation European radionavigation-satellite system, Galileo. It is being designed as an independent, global, civil-controlled system which will be used, together with other RNSS systems, as a key element of the second-generation global navigation-satellite system, GNSS-2. Galileo will provide open access and controlled access services, including reliable signals for safety-of-life applications, such as civil aviation and maritime transport.

Band 1 164 – 1 215 MHz (Res 605)

In the band 1164 – 1215 MHz a provisional pfd- limit has been introduced for the protection of the ARNS systems operating in this band. The need for and the value of this provisional limit needs to be verified at WRC-03 in accordance with Res 605 (WRC-2000). The protection of the DME and TACAN systems operating in this band is essential for the safety of air traffic.

This spectrum is part of the 960-1 215 MHz band which is allocated to the aeronautical radionavigation service. There are no airborne ARNS emissions in the 1 164 - 1 215 MHz portion of this band which is used for ground-based DME and TACAN. In Europe, DME and TACAN installations will continue to be used in conjunction with RNSS systems. This may result in an increase in the requirements for DME/TACAN in Europe and this use is foreseen to extend to 2015 and beyond. The continued operation of current systems is therefore a prime consideration.

The pfd limit defined during WRC-2000 has been based on several assumptions concerning the protection ratio of DME from RNSS signal, the airborne DME antenna discrimination towards RNSS satellites, the apportionment of interference sources. All these assumptions needed to be confirmed and measurements as well as simulations are required. 

SE 28 has developed a methodology to assess the airborne DME antenna discrimination towards RNSS and is carrying out measurements to assess the difference of impact between CW and RNSS interfering type of signal.

The provisional pfd limit is valid for the aggregate interference from all RNSS systems. The derivation of single-entry limits for each RNSS system is also to be investigated for WRC-2003

Concerns have been raised regarding the protection of RNSS systems against possible future ARNS systems with characteristics different from DME/TACAN. Considerations on regulatory means may be necessary to permit the continued deployment of DME but to avoid unacceptable interference to RNSS systems from such future ARNS systems. CPG-03  may be requested to decide the course of action.

Band 1 215 – 1 300 MHz (Res 606)

At WRC-2000 CEPT proposed to introduce in the band 1 215 – 1 300 MHz a pfd- limit, with a proposed value of –133 dBW/m²/MHz per satellite. Due to the strong opposition of the US and Russia to introduce any pfd limit in the band 1215 – 1260 MHz already used by GPS and GLONASS, Resolution 606 (WRC 2000) was approved calling for the necessary studies to assess the need for and the value of the pfd limit in the band 1 215 – 1 300 MHz to protect the radionavigation and radiolocation service.

Preliminary studies, based on a worst case analysis, show that the existing pfd level of GPS and GLONASS systems in L2 would exceed the radars protection criteria, although no interference case had been recorded. This suggests that more realistic analysis are necessary to determine the appropriate pfd. Therefore a statistical study was performed, using more realistic models of radars and satellites constellations. This study was still not able to explain the current situation, where radars have been successfully operated co-frequency with RNSS systems for a considerable time. The explanation of this current situation remains an objective for further works on that item.

In addition to the RNSS, these bands are allocated by footnote S5.331 to the radionavigation service in several countries on a primary basis. According to S5.282, the amateur-satellite service (Earth-to-space) may operate in the band 1 260‑1 270 MHz subject to not causing harmful interference to other services operating in accordance with the table (see S5.43).

Band 5 010 – 5 030 MHz (Res 604)

To protect the radio astronomy service below 5 000 MHz a provisional pfd limit, that applies to out-of-band emissions from RNSS systems operating in the band 5 010-5 030 MHz falling into the radio astronomy band 4 990‑5 000 MHz was approved by WRC-2000 in accordance with Resolution 604 (WRC-2000). Due to the ongoing studies the pfd limit for the RNSS is subject to revision at WRC-03.

The general problem of protection of radio astronomy and passive services is under study in ITU-R, inter alia, in response to Recommendation 66. In this respect, TG1/7  has been recently created to answer to WRC-2003 agenda item 1.8.2, ie. the protection of passive services from space stations. In support of such activity, WP4A and WP7D have undertaken studies on the application of epfd concept to the protection of radio astronomy and WP7D has indicated that the provisional pfd limit would be likely to be modified accordingly. The results of this work should be applied to the RNSS emissions into the 4 990 – 5 000 MHz band. Agenda item 1.8.2 is handled by SE21.

List of relevant documents

Final Acts of WRC-2000

Proposals from outside CEPT

	Synthetic view.
	CEPT   
	APT   
	CITEL   
	ICAO 

	1164  - 1215 MHz 
	
	
	CITEL administrations are looking to protect ARNS (DME) while not unnecessarily delaying or hindering RNSS . CITEL administrations are investigating alternatives to pfd limits recognizing that if an aggregate pfd is desired, methods to calculate it and mechanisms to ensure that it will not be exceeded will be needed 
	

	Pfd
	Yes
	-
	-
	Yes

	Value
	[–115] aggregate per service in 1 MHz
	-
	-
	Studies 

	1215-1300 MHz
	
	
	CITEL administrations that have expressed views thus far believe that a pfd limit is not necessary from 1215 – 1260 MHz where RNSS systems have operated successfully for years without causing interference. Consideration is also being given to whether a pfd limit is needed above 1260 MHz
	

	Pfd 
	Yes
	-
	No
	Yes

	Value
	[-133] per satellite in 1 MHz
	-
	-
	-

	5010-5030 MHz
	
	
	No views have been expressed.
	

	Pfd in 4990 – 5000 MHz
	Yes
	-
	-
	-

	Value
	[-171] aggregate per system in 10 MHz
	-
	-
	-


Actions to be taken

Band 1164 – 1215 MHz (Res 605)

The protection criteria of DME and the interference environment experienced by RNSS will be verified by measurements. Several actions are expected by SE28 members.

Band 1215 – 1300 MHz (Res 606)

The link between the worst case and statistical approach and the existing pfd´s caused by GPS and GLONASS need further investigation. Contributions are invited.

Band 5010 – 5030 MHz (Res 604)

SE21 handles agenda item 1.8.2. The result should be applied to RNSS emissions in the 4990 – 5000 MHz band.
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