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DRAFT CPM ELEMENTS FOR AGENDA ITEM 1.15, RESOLUTION 606

1.2.2
Band 1 215-1 300 MHz (Resolution 606)

Resolution 606: "Use of the frequency band 1 215-1 300 MHz by systems of the radionavigation-satellite service (space-to-Earth)".

1.2.2.1
Summary of technical and operational studies, including a list of relevant ITU-R Recommendations

Relevant ITU-R Recommendations: ITU-R M.1463, ITU-R M.1461, ITU-R M.1317, ITU‑R M.1088 and ITU-R M.1477.

Studies have been carried out by ITU‑R in response to Resolution 606 (WRC‑2000). Among the studies conducted are:

1)
a worst-case study, assuming that the RNSS signal is continuously received in the main beam of the radar system;

2)
a statistical study, taking into account models of real satellite constellations; and

3)
studies which try to explain the current situation, as stipulated in considering b) of Resolution 606 (WRC-2000).

The Global Positioning System (GPS), an RNSS system which operates on 1 227.6 MHz (24 MHz bandwidth), has been in operation in the band 1 215-1 260 MHz since 1978. It provides positioning and navigation services from space. Currently, this signal provides high precision GPS applications. 

Furthermore, it is used for ionospheric correction by many users. This signal has been transmitted at its current power level for over 12 years and has not caused any reports of interference to other users of the band. It is anticipated that in the future there will be requirements to improve upon the signal.

1.2.2.2
Analysis of the results of studies relating to the possible methods of satisfying the agenda item

Based upon the results in CCIR 766-2 (1990) and over 12 years of operational experience, current GPS signals in the frequency range 1 215‑1 240 MHz have successfully demonstrated co-primary sharing between this radionavigation-satellite service system and radars in the band. Operational experience with current GPS and GLONASS system characteristics in 

1 215‑1 260 MHz band, has not led to any reports of harmful interference being caused to existing radar systems.

As RNSS system characteristics are expected to evolve and new systems are planned, analyses are being conducted to determine the impact of a more powerful RNSS space-to-Earth signal on radar systems in the 1 215-1 300 MHz band.

In order to ensure that radar systems are protected from more powerful RNSS space-to-Earth emissions, it may be necessary to identify a maximum pfd value for such RNSS emissions. However, any such pfd value should take into proper account the operational experience with RNSS systems which appear to exceed the protection requirements currently applicable to radar systems without leading to reports of interference.

A three step analysis was performed:

1.2.2.2.1
A worst case study: RNSS signal received in the main beam of the radar system

A study was performed using Recommendations ITU-R M.1463 and ITU-R M.1461, which provide respectively the characteristics and protection criteria of the radar systems. This study is based on a worst-case assumption which corresponds to a satellite in the radar main beam and a protection criterion of I/N of –6 dB.

The study shows that, with these assumptions, current RNSS systems do not appear to meet the protection criteria of Recommendation ITU-R M.1461. This seems in contradiction with the current situation, reported in considering b) of Resolution 606 (WRC-2000): "in the band 1 215‑1 260 MHz radionavigation-satellite service (space-to-Earth) systems have been successfully operated for a considerable time in a band used by radars".

1.2.2.2.2
A statistical study 

In Section 1.2.2.2.1, the study, based on current recommendations, was not able to explain the current and past situation (no interference with radars since the implementation of RNSS systems (around 1989)). A second study was then performed, based on more realistic assumptions using a statistical approach (the RNSS satellite is not always in the main beam of the radar).

The statistical study shows that, even with more realistic assumptions, the present RNSS systems exceed the protection criteria of radar systems. Therefore, other studies are needed, or different statistical models must be adopted in order to explain the current situation.

1.2.2.2.3
An explanation of the current and past situations (Sharing between radars and RNSS in the 1 215-1 260 MHz)

A study on the operational impact of RNSS systems into radar systems showed that the degradation of radar performance may not be perceivable. This is the case even if the required protection criterion in relevant ITU-R recommendations dealing with radar protection in this band is largely exceeded.

The main conclusions of this study are the following:

[(
The current protection criterion given in Recommendations ITU-R M.1461 and 1463 may need to be revised to conclude on the sharing feasibility between radar systems and RNSS in the band 1 215‑1 300 MHz.]
(
The current sharing experience shows that a pfd level of –133 dBW/m2/MHz per RNSS satellite is acceptable by radars in portions of the 1 215-1 260 MHz band, since no cases of harmful interference have been reported.
(
WP 8B has indicated, in Document 8D/137, that "[a] few administrations successfully use radar systems co-frequency with existing RNSS systems in the 1 215-1 260 MHz frequency range, without any spectrum management techniques. The same sharing conditions should be applied in the whole 1 215‑1 300 MHz range". One administration has expressed that it has different protection requirements for radars in the band 1 215-1 260 MHz and 1 260‑1 300 MHz.
Notes: 

(
At this point, there is no conclusion that a pfd limit is necessary.
(
Some administrations have planned RNSS systems that have a future requirement to produce a pfd level higher than –133 dBW/m²/MHz into the 1 215-1 260 MHz band.
(
The subject of appropriate protection criteria for radars is still under study in WP 8B.
1.2.2.3
Methods to satisfy the agenda item for consideration by WRC and the advantages and disadvantages of each method

There 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.

Advantages

The designers of RNSS systems would have full freedom to develop new or improved systems, and there would be no need to develop additional regulatory provisions. Any harmful interference concerns would continue to be managed using existing RR (Art. S15).
Disadvantages

RNSS systems may evolve to employ more powerful signal levels, which may, in the absence of interference mitigation techniques, cause harmful interference to certain radiolocation/radionavigation radar systems, as indicated in CCIR Report No. 766-2 (1990).
The designers of RNSS systems will have no information on how to take into account the current regulatory protection of the radionavigation service (i.e. how to avoid causing harmful interference to the radionavigation service).
The radars of the radiolocation service are not included in No. S5.329, which provides protection of the radionavigation service from harmful interference.

If application of Article S15 is required, harmful interference already is being caused. This is unacceptable to a safety service.

Application of Article S15's harmful interference provisions represents a burden to both administrations and the Radiocommunication Bureau. 

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). 
Advantages

The required protection of the radiolocation and radionavigation services from the interference produced by the RNSS systems in the 1 215-1 300 MHz frequency band is ensured. 

No additional constraints are placed on the RNSS systems operating in the band 1 215‑1 260 MHz (in accordance with considering b) and resolves 1 of Resolution 606 (WRC‑2000)).

Disadvantages


Development and modification of RNSS systems may be restricted in the band 1 215-1 300 MHz. 

It is difficult to assess the exact pfd threshold beyond which RNSS systems cause harmful interference into radars.
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.
Advantages

The required protection of the radiolocation/radionavigation services from the interference produced by the new or modified RNSS systems in the portion of the band with the pfd limit.

No constraints placed on RNSS systems operating in the portion of the band without the pfd limit.

Disadvantages

The protection of the radiolocation and radionavigation services without the use of mitigation techniques from RNSS systems might not be ensured in the portion of the band where no pfd limit applies.

RNSS systems in the 1 215-1 300 MHz band would be subject to differing regulatory constraints dependent solely on which portion of the band they operate.
One of the principles upon which this method is based is that some radionavigation radars do not currently operate in the band 1 215-1 260 MHz, because they would be interfered with by existing RNSS systems. This would mean that these RNSS systems are not complying with No. S5.329 or that the existing RNSS systems are under the threat of an obligation to reduce their power if any administration quoted in No. S5.331 wishes to operate such radionavigation radars in the band 1 215-1 260 MHz.
It is difficult to assess the exact pfd threshold beyond which RNSS systems cause harmful interference into radars.

Development and modification of RNSS systems may be restricted in the portion of the band where pfd limits apply.
Since the same sharing conditions between RNSS and radars should be applied in the whole 1 215‑1 300 MHz band, there is no explanation why a pfd limit could not be applied equally to all portions of the band 1 215-1 300 MHz. 


1.2.2.4
Regulatory and procedural considerations

The only changes to the Radio Regulations needed to implement Method A would be consequential (modification of a footnote to delete reference to Resolution 606 (WRC-2000)).

Methods B and C could be implemented by modifications to No. S5.329 of the Radio Regulations, or possibly by modification to Table S21-4 in Article S21. A example of how Method B could be implemented in the Radio Regulations is included as an annex to this Chapter.

ANnex

Example regulatory provision for Method B, Section 1.2.2.4

MOD

S5.329
Use of the radionavigation-satellite service in the band 1 215-1 300 MHz shall be subject to the condition that no harmful interference is caused to, and no protection is claimed from, the radionavigation service authorized under No. S5.331. In the band 1 215‑1 300 MHz, the power flux‑density produced by a single space station of a radionavigation satellite system at the Earth's surface shall not exceed –XXX dB (W/m2) in any 1 MHz band for all angles of arrival. 
NOTE - One administration is of the view that the pfd limit should apply to RNSS systems in the 1 215-1 300 MHz band for which complete coordination or notification information, as appropriate, has been received by the BR after 2 June 2000. Other administrations are of the view that no pfd limit can apply in the 1 215-1 300 MHz band to RNSS systems for which complete coordination or notification information, as appropriate, has been received by the BR prior to the end of WRC‑03. 
Editor's Note:  The following is the text of FN S5.329, as it would be modified from the WRC-2000 version:

MOD

S5.329
Use of the radionavigation-satellite service in the band 1 215-1 300 MHz shall be subject to the condition that no harmful interference is caused to, and no protection is claimed from, the radionavigation service authorized under No. S5.331. In the band 1 215‑1 300 MHz, the power flux‑density produced by a single space station of a radionavigation satellite system at the Earth's surface shall not exceed –XXX dB (W/m2) in any 1 MHz band for all angles of arrival. 
NOTE - One administration is of the view that the pfd limit should apply to RNSS systems in the 1 215-1 300 MHz band for which complete coordination or notification information, as appropriate, has been received by the BR after 2 June 2000. Other administrations are of the view that no pfd limit can apply in the 1 215-1 300 MHz band to RNSS systems for which complete coordination or notification information, as appropriate, has been received by the BR prior to the end of WRC-03. 
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