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Prepared by T. Jacob, Germany

Agenda Item 7: 

RNSS bands issues – Resolution 606 (WRC-2000)
Agenda Item 10:

Development/update of ICAO position for WRC-2003

1. Introduction:

WRC-03 Agenda item 1.15 deals with the review of the results of studies concerning the radionavigation-satellite service in accordance with Resolutions 604 (WRC-2000), 605 (WRC-2000) and 606 (WRC-2000). WRC-2000 introduced an allocation to the RNSS (space-to-Earth) in the 1 260-1 300 MHz band. RNSS use of the band 1 215-1 300 MHz band is the subject of studies to be conducted pursuant to Resolution 606 (WRC-2000). The band 1 215-1 300 MHz is also allocated on a co-primary basis to ARNS and to radiolocation for use of long-range primary radar systems.  Among other things, Resolution 606 calls for studies of  “the need for a power flux-density limit concerning the operation RNSS (space-to-Earth) systems in the frequency band 1 215–1 300 MHz in order to ensure that the radionavigation-satellite service (space-to-Earth) will not cause harmful interference to the radionavigation and radiolocation services.”

This contribution addresses different options to protect ARNS in the band 1215 – 1300 MHz. These options are given on a conceptual level and may require further development.

2. CPM text on Agenda item 1.15 Resolution 606:

At present, the CPM text on Agenda item 1.15 Resolution 606, currently under review within ITU-R WP 8B and 8D, identifies several potential methods that can be used to satisfy this agenda item:

i)
Method A – No pfd Limit in the band 1 215-1 300 MHz

Under this method, no pfd limits would be included in the Radio Regulations for the protection of radiolocation/radionavigation systems, based on many years of operational experience with successful coexistence between the RNSS (space-to-Earth) and systems in the radiolocation/radionavigation services (some of which utilize interference mitigation techniques) in the 1 215-1 260 MHz band, and studies conducted in the ITU-R showing that a pfd limit to protect radiolocation/radionavigation systems is not required.

ii)
Method B – Required pfd in the 1 215-1 300 MHz, consistent with considering b) and resolves 1 of Resolution 606 (WRC‑2000)

Single entry RNSS space station pfd limit [(XXX] dB(W/m2/MHz) , in the 1 215-1 300 MHz frequency band required to protect the radiolocation and radionavigation services would be specified in the Radio Regulations. Some administrations propose that the value of this limit should be –133 dB(W/m2/MHz). This limit, with regard to RNSS systems operating in the band 1 215-1 260 MHz, should be consistent with considering b) and resolves 1 of Resolution 606 (WRC‑2000).

iii)
Method C – pfd in some portions of the band and no pfd in other portions. This should remain consistent with considering b) and resolves 1 of Resolution 606 (WRC-2000) 

Single-entry pfd limit, [-XXX] dBW/m²/MHz, for RNSS systems in some portions of the band where specific protection of radiolocation/radionavigation services would be necessary. No pfd limit in the other part of the band. Some administrations propose that the two bands under this method should be 1 260-1 300 MHz and 1 215-1 260 MHz, respectively.

3. Compatibility studies between RNSS and ARNS (radar) to identify a pfd limit:

Methods B and C of the current CPM text requires the identification of the maximum allowable aggregate power flux density of emissions of space stations in Radio Navigation-Satellite Service for the protection of Radars operating in the band 1215 – 1300 MHz. ITU‑R is currently analysing two general principles for assessing the compatibility between RNSS and radar. One method is based on the assumption that operational experience in the band 1215 – 1260 MHz has shown that sharing between existing radionavigation-satellite systems and radar is feasible. And so, the pfd limit produced be existing radionavigation-satellite systems should be applied also for future RNSS systems. Another method is based on the definition of an interference threshold for radar receivers. This interference threshold can than be used to develop an aggregate pfd limit to be imposed on RNSS systems operating on a co-frequency basis .

Eurocontrol and DFS conducted studies to provide background material to support the definition of the maximum allowable aggregate power flux density for RNSS. The impact of the simulated RNSS interference signals was investigated primarily by measuring the loss of the probability of detection (PD) of targets, compared with the second undisturbed channel of a Air Traffic Control Radar. The results of the interference susceptibility measurements show, that the probability of detection of the Radar degrades at I/N values of –11 dB (1 MHz reference bandwidth) for narrow-band RNSS signals and at I/N value of ‑3 dB (1 MHz reference bandwidth) for wide-band RNSS signals. These limits would keep the loss of PD below 1 % and the increase of noise as well as the increase of the minimum discernible signal level below 1 dB. The measured I/N values can be converted to pfd values of ‑164 dB(W/m²) in any 1 MHz for narrow-band RNSS signals and of ‑151 dB(W/m²) in any 1 MHz for wide-band RNSS signals respectively.

4. Evaluation of options to satisfy the ARNS protection requirements:

4.1. Require pfd in the band 1215 – 1300 MHz

This option requires that the aggregate RNSS pfd limit for the protection of ARNS would be specified in the Radio Regulations. The compatibility analysis based on interference threshold of radar receivers delivers a pfd limit which is approximately 30 dB higher than the pfd limit radiated by existing RNSS systems operating on a co-primary basis in portions of the band 1215 – 1260 MHz. In addition, there are a great number of technical and regulatory uncertainties associated with the use of an aggregate pfd limit as applied to RNSS sharing all or parts of the band 1215 – 1300 MHz with ARNS that have not been resolved.

It has to be noted that any pfd limit defined by WRC-2003 pfd is not retroactive and therefore not applicable to RNSS systems which completed its co-ordination before WRC-2003.

Analysing the current activities within ITU-R and regional preparations like in CEPT and CITEL it is very unlikely that an agreement on the RNSS pfd limit can be reached.

4.2. Application of special co-ordination procedure between ARNS and RNSS

The current regulatory framework for the co-ordination of satellite networks and systems including RNSS networks is defined in Article 9 of he Radio Regulations (RR). A co-ordination process for a station in a satellite network using the non-geostationary-satellite orbit with terrestrial services is only necessary, when the requirement to co-ordinate is included in a footnote to the Table of Frequency Allocations. Before an administration notifies to the ITU Radiocommunication Bureau or brings into use a frequency assignment for a RNSS network in the band 1215 – 1300 MHz only a co-ordination between other satellite systems or networks (e.g. other RNSS networks) is required.

The development and introduction of a new co-ordination procedure between RNSS networks and terrestrial ARNS systems at WRC-2003 is considered as very unlikely. The introduction of such a co-ordination procedure will generate a number of uncertainties especially for RNSS operators when co-ordinating such a network with approximately 200 ITU administrations. It is believed that a special RNSS / ARNS co-ordination procedure will not to be supported by WRC‑03.

4.3. No pfd limit and keep the current RR provisions

Under this option existing regulatory provisions will be used. As RNSS systems publish information on their networks in ITU circulars, administrations which feel that harmful interference would be caused in accordance with provision 5.329 would contact the notifying administration. The burden for accomplishing the protection of ARNS would be on the RNSS operator. Given the uncertainties of defining acceptable RNSS pfd limits, this option would provide for the necessary flexibility to deal with the uncertainties of a pfd provision. In addition, the current provision for the protection of ARNS is applicable to all RNSS systems (existing and future) and provides the best possible protection of ARNS.

5. ICAO position on Agenda item 1.15 Resolution 606:

The current ICAO position on Resolution 606 asks for a pfd limit to protect ARNS in the band 1215 – 1300 MHz. No pfd limit has been agreed so far. 

Based on the above mentioned measurements a preliminary RNSS pfd limit between ‑151 dB(W/m²) and ‑164 dB(W/m²) in any 1 MHz for the protection of ARNS was identified. This limit is approximately 30 dB higher than the pfd limit radiated by existing RNSS systems operating on a co-primary basis in portions of the band 1215 – 1260 MHz. It has to be noted that no interference reports from radars operated co-frequency with RNSS by some administrations are known.

6. Conclusion and Recommendation

This contribution has reviewed three options to satisfy Agenda Item 1.15 for Resolution 606. The approach of option “No pfd limit and keep the current RR provisions” may provide an opportunity for the appropriate protection of ARNS from harmful interference and not unduly constrain the further development of RNSS in the band 1215 – 1300 MHz.

AMCP WG/F is invited to:

a) note the above information

b) support the idea of protecting ARNS in the band 1215 – 1300 MHz from harmful interference based on current provisions in the RR

c) accept a change of the ICAO position on agenda item 1.15 Resolution 606 and support Method A of the current CPM text
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