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1.2
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)"

1.2.1
Resolution 605 (WRC-2000), band 1 164-1 215 MHz

"Use of the frequency band 1 164-1 215 MHz by systems of the radionavigation‑satellite service (space-to-Earth)"

1.2.1.1
Summary of technical and operational studies, including a list of relevant ITU‑R Recommendations

Relevant RR provisions: No. 5.328A

Relevant ITU‑R Recommendations: DNR ITU-R M.[RNSS1] and M.[RNSS2].

Studies have been carried out by ITU‑R in response to Resolution 605 (WRC‑2000). Among the studies conducted are an assessment of the impact of RNSS into ARNS receivers, an assessment of the impact of ARNS into RNSS receivers, and a determination of whether there is a need for an aggregate epfd limit to ensure the protection of ARNS receivers (combined with a methodology to derive the aggregate equivalent pfd from all RNSS systems in the bands 1 164‑1 215 MHz).

1.2.1.2
Analysis of the results of studies

ITU-R conducted studies on the overall compatibility between planned RNSS and current ARNS systems.

1.2.1.2.1
Impact of RNSS into ARNS receivers

An aggregate equivalent pfd by all RNSS transmissions that is less than or equal to (121.5 dB(W/m2) in any 1 MHz in the 1 164-1 215 MHz band should be sufficient to protect ARNS receivers from harmful interference. This value was derived using an agreed analytic methodology (see DNR ITU-R M.[RNSS1]).

In addition, DNR ITU-R M.[RNSS2] provides the methodologies to be used in order to determine the compliance of RNSS systems with the aggregate protection criterion.

1.2.1.2.2
Impact of ARNS into RNSS receivers

Regarding the impact of current ARNS systems on RNSS receivers and taking into account RNSS receiver characteristics described in ITU-R, a two-step analysis was performed: the first step consists of a theoretical simulation based on worst-case assumptions, the second step is based on flight measurements.

The first step demonstrated that RNSS receivers used on board aircraft may experience a significant increase in the noise level at high altitude when exposed to a large number of ARNS (DME/TACAN) ground beacons within their receiver passband. The capacity for wideband RNSS receivers (20 MHz) to operate at all altitudes would depend on the minimum wanted wideband RNSS signal power.

The second step corresponding to the flight environment measurements in the 1 164-1 215 MHz band over Europe (worst case over the world), has shown by comparison that the simulation tool provides quite realistic results of the RF environment.

However, based on current ARNS (DME/TACAN) system characteristics, several mitigation techniques have been explored to avoid any harmful interference from these ARNS systems to the RNSS systems. Therefore, the RNSS receiver architecture can be designed to operate in the same band as ARNS (DME/TACAN), while not claiming protection as required in No. 5.328A.

1.2.1.3
Method to satisfy the agenda item

Aggregate protection criterion for ARNS incorporated into the Radio Regulations with compliance to be assured by administrations.

This method mandates the provision of aggregate interference protection to the ARNS at the level identified in ITU-R studies, regardless of the number of RNSS systems operating in the band. It commits enforcement of the requirement to those administrations that operate or intend to operate RNSS systems. The aggregate protection criterion for ARNS would be specified in a Resolution (an epfd of –121.5 dB(W/m2) in any 1 MHz of the 1 164‑1 215 MHz band) that leaves to administrations the obligation to assure that protection is provided.

This method would manage the total amount of interference caused by these systems through the collaborative agreement on the part of administrations proposing and operating the RNSS systems, and there would be no additional regulatory task for the BR to validate compliance with the protection criterion.

There would be a need for coordination between RNSS administrations having GSO/non-GSO networks under Article 9, and associated transitional measures, that would entail discussion between RNSS operators. This process would commence at an early point in the implementation of the system.

There would also be a need for consultation among RNSS administrations under the provisions of the proposed new resolution and associated provisions in the Radio Regulations to ensure that the aggregate protection criterion is met. Since RNSS operators should know sufficiently in advance the conditions under which their systems would operate, the consultations should be open to any administration having sent complete coordination or notification information to the Radiocommunication Bureau. However, only "real" systems should be included in the calculations. A mechanism needs to be put into place to determine which systems are "real" for purposes of participating in the calculations.

RNSS administrations would send the results of the aggregate protection criterion calculation to the BR for publication. This publication could take the form of a simple notification that agreement was reached or, alternatively, could be in a form that would also permit any administration to verify compliance with the aggregate protection criterion.

In addition, the method includes a provision that would prohibit any single RNSS system from using up the entire interference allowance for all RNSS systems, to ensure the equitable sharing of the available aggregate interference allowance. Agreement has yet to be reached as to whether this provision should take the form of single-entry limits or of a provision in a Resolution.

It is acknowledged that it would be difficult for systems already put into service to modify their characteristics to allow for the entry of new systems, if required as a result of the consultations, and that the aggregate interference allowance is a finite resource.

The method also addresses the Radio Regulations Board's (RRB) concerns about having multiple inconsistent regulations applicable to the same band. 

ICAO was invited to, and did, participate in the ITU-R studies that led to the development of this approach.

1.2.1.4
Regulatory and procedural considerations

The existing No. 5.328A to the allocation 1 164-1 215 MHz contains a double, and thereby potentially confusing provision for the protection of DME (i.e. "shall not cause harmful interference" and "shall not exceed a pfd"). RRB discussions have indicated that such double provisions create confusion. In order to eliminate this confusion, the footnote would be modified to remove the "shall not cause harmful interference" reference, and to retain the "shall not claim protection" reference and state additionally that provision of No. 5.43A does not apply. In addition, the provisional pfd value would be removed and be replaced with a reference to a new Resolution containing the aggregate epfd limit.
Non-GSO RNSS systems would be made subject to Article 9 coordination obligations with respect to each other and with GSO RNSS systems (Nos. 9.12 and 9.12A), and GSO RNSS systems would be required to coordinate with non-GSO RNSS systems under No. 9.13. It is noted that GSO RNSS systems are already obliged to coordinate with each other under No. 9.7.

Finally, development of this multi-step approach would enable WRC-03 to suppress Resolution 605 (WRC-2000).

Examples of how to implement the method described above are included in Annex 1.2.1-1. Each of the examples, as a whole, achieves the principles of the method. The examples differ from each other slightly in the approach they take to achieve the principles of the method. 

From a regulatory point of view, one of the unresolved issues of the method described in Section 1.2.1.3 concerns the regulatory implementation of the mechanism that is needed to determine which systems will be considered as "real" for purposes of participating in the calculations. Examples 1 and 3 take the approach that this mechanism should be in the form of milestones that are included in an annex to the resolution containing the aggregate protection criterion. An approach was suggested within ITU-R in order to alleviate regulatory concerns associated with the milestone approach. This approach, described in Example 2, would give the responsibility to develop such a "realness" mechanism directly to the consultation meeting. Under this approach administrations, in compliance with the special arrangements referenced in Article 42 of the ITU Constitution, shall establish, at the consultation meeting, mechanisms to ensure that only real systems are taken into account in the calculation of the aggregate epfd.
Example 1

Example 1 takes the following general approach:

•
Modification of No. 5.328A as described above. In addition, the footnote would also be modified to specify that use of the band 1 164-1 215 MHz by the RNSS (space-to-Earth) is subject to the application of the provisions of Nos. 9.12, 9.12A, and 9.13; and to specify that the provisions of new No. 21.18 apply.

•
Addition of a new section to Article 21 (No. 21.18) that incorporates new Resolution [RNSS 1.2.1-1] into the Radio Regulations.

•
Adoption of new Resolution [RNSS 1.2.1-1] that applies to all RNSS systems for which coordination or notification information, as appropriate, was received after 2 June 2000, and states that all RNSS systems together shall not exceed the aggregate epfd level of (121.5 dB(W/m2) in any 1 MHz of the 1 164‑1 215 MHz band. The Resolution also provides milestone criteria as a mechanism for determining the RNSS systems entitled to engage in the apportioning of the aggregate interference allowance among themselves. However, all administrations having notified RNSS networks/systems in this frequency band should attend the consultations. Administrations participating in this consultation process should meet on a regular basis (e.g. yearly), the first to be held within six months of the end of WRC-03 by any administration with a filed RNSS system. The Resolution directs that the results of aggregate sharing determinations be communicated to the Bureau (which would publish the results for information). The new Resolution may also include a provision that prohibits any single RNSS system from using up the entire interference allowance for all RNSS systems. There should be no priority in sharing the aggregate epfd value between RNSS networks/systems in this frequency band.

•
Suppression of Resolution 605 (WRC-2000).

Example 2

Example 2 takes the following general approach:

•
Modification of No. 5.328A as described above. In addition, the footnote would also be modified to specify that use of the band 1 164-1 215 MHz by the RNSS is subject to the application of the provisions of Nos. 9.12, 9.12A, and 9.13, and include a reference to a new Resolution containing the aggregate epfd limit.

•
Adoption of new Resolution [RNSS 1.2.1-2] that applies to all RNSS systems for which coordination or notification information, as appropriate, was received after 2 June 2000, and states that all RNSS systems together shall not exceed the aggregate epfd level of (121.5 dB(W/m2) in any 1 MHz of the 1 164‑1 215 MHz band. This new Resolution states that all administrations subject to the Resolution shall take all necessary steps, including by means of appropriate modifications to their systems or networks, to ensure that the aggregate interference into ARNS systems caused by such RNSS systems or networks operating in these frequency bands does not exceed the level of the aggregate protection criterion.

•
Equitable access to spectrum would be ensured through a set of two "per-satellite" pfd limits incorporated in Article 21 and applicable as of 3 June 2000. These limits are derived from the aggregate limit, and answer to the double concern of ensuring access to the resource to a certain amount of RNSS systems while not constraining these systems (considering the current design of planned systems). A first "per-satellite" pfd limit in 

51 MHz of –118 dB(W/(m2 · 51 MHz)) would ensure that a single system does not take more than a certain percentage of the total "power x frequency" resource (20%, leaving enough resource for at least 5 constellations similar to Galileo, GLONASS or GPS, i.e. about 150 satellites). A second limit "per-satellite" pfd limit in 1 MHz of (129 dB(W/(m2 · MHz)) would ensure that a wideband signal of a given system may overlap with any narrow‑band signal of another system. For both "per-satellite" pfd limits, the values stated for application were presented to ITU-R, but were not agreed.

•
Transparency of the consultation process would be ensured through publication for information by BR in the International Frequency Information Circular of all RNSS characteristics used for verifying compliance with the aggregate epfd limit, as well as of the calculated aggregate epfd.

•
A second Resolution [RNSS 1.2.1-3] would contain transitional measures for Article 9 coordination between RNSS systems for which coordination or notification information was received after 2 June 2000 and before the end of WRC‑03. The objective is to ensure that "per satellite" limits proposed for inclusion in Article 21 will apply as of 3 June 2000, and to put back into order the coordination queue, including re-publication by BR of the coordination/notification data as coordination information.

•
Suppression of Resolution 605 (WRC-2000).

Example 3

Example 3 has the same overall structure as Example 1. It differs, however, in the manner in which the allocation is presented in Article 5 (table as opposed to footnote) and also in the details of the example milestones. It also adds some elements similar to Example 2 to include the idea of transitional measures. It contains a footnote 5.328A, Resolution [RNSS-1.2.1-4] (WRC-03), Resolution [RNSS-1.2.1-5] (WRC-03), and reference to consequential changes to RR Appendix 4.

Annex 1.2.1-1

Examples of how to implement the method described in Section 1.2.1.3

A
Example 1

The following is Example 1 of the package of regulatory provisions that would allow the method under Section 1.2.1.3 to be implemented:

1
Modify No. 5.328A to remove the aggregate power flux-density limit and the "shall not cause harmful interference" provision, but specify in the footnote both that RNSS systems shall not claim protection from ARNS systems (with No. 5.43A not being applicable), and that the provisions of new Resolution [RNSS 1.2.1-1] (WRC-03) shall apply. In addition, the regulation would include references to a new provision in Article 21 (see No. 2 below) and to the formal coordination obligations of Nos. 9.12, 9.12A, and 9.13. No. 5.328A, modified in this fashion, would read as follows:

MOD

5.328A

Additional allocation: the band 1 164-1 215 MHz is also allocated to the radionavigation-satellite service (space-to-Earth) (space-to-space) on a primary basis. Stations in the radionavigation-satellite service in the band 1 164‑1 215 MHz shall operate in accordance with the provisions of Resolution [RNSS 1.2.1-1] (WRC-03) and shall not claim protection from stations in the aeronautical-radionavigation service. No. 5.43A does not apply. Use of the band 1 164-1 215 MHz by the radionavigation-satellite service is subject to the application of the provisions of Nos. 9.12, 9.12A, and 9.13. The provisions of No. 21.18 apply.
*****

2
Include in the Radio Regulations (perhaps in a new Section of Article 21) a provision that makes mandatory the collective obligation of administrations operating RNSS systems at 1 164‑1 215 MHz to ensure that the aggregate protection criterion from resolves 1 of Resolution [RNSS 1.2.1-1] (see No. 4 below) is not exceeded, as well as the requirement to reduce emissions if administrations operating ARNS systems identify excess emission levels. The provision could read as follows:

ADD

Section VI ( Protection of aeronautical radionavigation service systems from aggregate emissions of space stations of radionavigation-satellite service
  systems in the 1 164-1 215 MHz band

21.18
§ 7
Administrations operating or planning to operate radionavigation-satellite service systems or networks in the 1 164‑1 215 MHz frequency band, for which complete coordination or notification information, as appropriate, was received by the Bureau after 2 June 2000, shall, in accordance with resolves 2 of Resolution [RNSS 1.2.1-1] (WRC-03), take all necessary steps to ensure that the actual aggregate interference into aeronautical radionavigation service systems caused by such RNSS systems or networks operating co-frequency in these frequency bands does not exceed the equivalent power flux-density level shown in resolves 1 of Resolution [RNSS 1.2.1-1] (WRC-03).

*****

3
Modify Table 5-1 of Appendix 5 to specify an overlapping band as a coordination threshold under Article No. 9.7 in the band 1 164-1 215 MHz.

*****

4
Adopt Resolution [RNSS 1.2.1-1] (WRC‑03), which could take the following form:

RESOLUTION  [RNSS 1.2.1-1]  (WRC-03)

Protection of aeronautical radionavigation service systems from the equivalent power flux‑density produced by radionavigation-satellite service networks and systems in the 1 164-1 215 MHz frequency band 

The World Radiocommunication Conference (Geneva, 2003),

considering

a)
that the band 960-1 215 MHz is allocated on a primary basis to the aeronautical radionavigation service (ARNS) in all Regions;

b)
that the band 1 164-1 215 MHz is also allocated on a primary basis to the radionavigation-satellite service (RNSS), subject to the condition in No. 5.328A that operation of RNSS systems shall be in accordance with this Resolution;

c)
that protection of the ARNS from harmful interference can be achieved if the value of the equivalent power flux-density (epfd) produced by all the space stations of all RNSS systems in the band referred to in considering a) does not exceed the level of (121.5 dB(W/m2) in any 1 MHz band;
d)
that WRC-2000 adopted Resolution 605 (WRC-2000) to provide for implementation of a provisional aggregate power flux-density limit during the period between WRC-2000 and WRC‑03, and requested ITU-R studies on the need for an aggregate pfd limit, and revision, if necessary, of the provisional pfd limit given in No. 5.328A;
e)
that only a limited number of RNSS systems are expected to be deployed in the 1 164‑1 215 MHz band, and only a few of these systems at most would have overlapping frequencies;

f)
that ARNS systems can be protected without placing undue constraints on the development and operation of RNSS systems in this band;

g)
that to achieve the objectives in considering f), administrations operating RNSS systems will need to agree cooperatively through consultation meetings to achieve the level of protection for ARNS systems that is stated in considering c);

h)
that it may be appropriate for representatives of administrations operating ARNS systems to be involved in determinations made pursuant to considering g),

resolves

1
that, in order to protect ARNS systems, administrations shall ensure, without validation by the Radiocommunication Bureau pursuant either to No. 11.31 or 9.35 of the Radio Regulations, that the equivalent power flux density level produced by all space stations of all RNSS systems does not exceed the level –121.5 dB(W/m2) in any 1 MHz band;

2
that administrations operating or planning to operate in the 1 164‑1 215 MHz frequency band RNSS systems or networks for which complete coordination or notification information, as appropriate, was received by the Radiocommunication Bureau after 2 June 2000, in collaboration, shall take all necessary steps, including by means of appropriate modifications to their systems or networks, to ensure that the aggregate interference into ARNS systems caused by such RNSS systems or networks operating co-frequency in these frequency bands does not exceed the level of the aggregate protection criterion given in resolves 1 above;

3
that administrations, in carrying out their obligations under resolves 1 and 2 above, shall take into account only those RNSS systems with frequency assignments in the band 1164-1215 MHz that have met all of the milestones listed in the Annex to this Resolution through appropriate information provided to the consultation meetings referred to in considering g);

4
that no single RNSS system shall be permitted to use up the entire interference allowance specified in resolves 1 above in any 1 MHz of the 1 164-1 215 MHz band;

5
that administrations participating in this process of epfd calculation should hold consultation meetings on a regular basis (e.g. yearly);
6
that administrations shall communicate to the Bureau the results of any aggregate sharing determinations made in application of resolves 2 above, without regard to whether such determinations result in any modifications to the published characteristics of their respective systems or networks;

7
that administrations operating ARNS systems in the 1 164-1 215 MHz band should participate, as appropriate, in discussions and determinations relating to the resolves above. 

Annex  to  Resolution  [RNSS 1.2.1-1]  (WRC-03)

Milestone criteria 

1
Submission of appropriate ITU Advance Publication, and Coordination or Notification documentation.

2
Entry into satellite manufacturing or procurement agreement:

The RNSS system or network operator should possess clear evidence of a binding agreement for the manufacture or procurement of its satellites. The agreement should identify the contract milestones leading to the completion of manufacture or procurement of satellites required for the service provision. The Notifying Administration is responsible for authenticating the evidence of agreement and providing such evidence to other interested administrations in furtherance of its obligations under this Resolution.

3
Entry into satellite launch agreement:

The RNSS system or network operator should possess clear evidence of a binding agreement to launch its satellites. The agreement should identify the launch date, launch site, and launch service provider. The Notifying Administration is responsible for authenticating the evidence of agreement and providing such evidence to other interested administrations in furtherance of its obligations under this Resolution.
B
Example 2

The following is Example 2 of the package of regulatory provisions that would allow the method under Section 1.2.1.3 to be implemented:

1
Modify the Table of Frequency Allocations to include radionavigation-satellite (space-to-Earth) (space‑to‑space).

2
Modify No. 5.328A to incorporate the reference of Articles Nos. 9.12, 9.12A, 9.13, specify that No. 5.43A does not apply and specify in the footnote that the provisions of new Resolutions [RNSS 1.2.1-2] (WRC-03) and [RNSS 1.2.1-3] (WRC-03) shall apply. 

MOD

5.328A

Stations in the radionavigation-satellite service shall not claim protection from stations of the aeronautical-radionavigation service in the band 960‑1 215 MHz. No. 5.43A does not apply. The use of the band 1 164-1 215 MHz by the radionavigation-satellite service is subject to the application of the provisions of Nos. 9.12, 9.12A, 9.13, Resolution [RNSS 1.2.1-2] (WRC-03) and Resolution [RNSS 1.2.1-3] (WRC-03).
3
Modify Article 21 to incorporate the limits per system.

4
Modify Table 5-1 of Appendix 5 to specify an overlapping band as a coordination threshold under Article No. 9.7 in the band 1 164-1 215 MHz.

RESOLUTION  [RNSS 1.2.1-2]  (WRC-03)

Protection of systems in the aeronautical radionavigation service from the maximum aggregate equivalent power flux‑density produced by multiple radionavigation-satellite service systems in the band 1 164-1 215 MHz

The World Radiocommunication Conference (Geneva, 2003),

considering

a)
that the band 960‑1 215 MHz is allocated on a primary basis to the aeronautical-radionavigation service (ARNS) in all Regions;

b)
that WRC-2000 (Istanbul) decided to allocate the band 1 164-1 215 MHz to the radionavigation-satellite service (space-to-Earth) (space-to-space), and adopted a provisional limit on the aggregate power flux-density produced by all the space stations within RNSS at the Earth's surface of (115 dB(W/m2) in any 1 MHz band for all angles of arrival;

c)
that this conference has revised the limit referred to in considering b), to ensure protection of ARNS systems operating in the 1 164‑1 215 MHz range from the aggregate interference produced by all space stations within RNSS;

d)
that this conference has approved and inserted in Article 21 limits 
–118 dB(W/(m2 · 51 MHz) and –129 dB(W/(m2 · MHz))) on the power flux-density produced by each RNSS space station in the band 1 164-1 215 MHz, with the aim to ensure equitable access by RNSS systems to the spectrum resource;

e)
that this conference has decided to require coordination between RNSS systems under Nos. 9.12, 9.12A, 9.13,

recognizing

a)
that only a few RNSS systems are expected to be deployed in this band, and it is unlikely that more than two systems will have overlapping frequencies;

b)
that the decision of this conference to require coordination between RNSS systems in the band 1 164-1 215 MHz under Nos. 9.12, 9.12A and 9.13 in addition to 9.7 will ensure that a dialogue will take place between administrations operating or planning to operate RNSS systems on overlapping frequencies in the band 1 164-1 215 MHz,

resolves

1
that the level of –121.5 dB(W/(m2 · MHz)) for the aggregate equivalent power flux-density (epfd) applying for all the space stations within all RNSS systems, taking into account the reference worst case DME antenna characteristics described in Annex 2 of Recommendation ITU-R M.[RNSS2], is adequate to ensure the protection of the ARNS in the band 1 164‑1 215 MHz;

2
that administrations operating or planning to operate RNSS systems in the band 1 164‑1 215 MHz, for which coordination or notification information, as appropriate, was received after 2 June 2000, individually or in collaboration, shall take all necessary steps, including, if necessary, by means of appropriate modifications to their systems, to ensure that the aggregate interference into ARNS systems caused by such RNSS systems does not exceed the level specified in resolves 1;

3
that administrations, in developing agreements to carry out their obligations under resolves 1 and 2 above, shall establish mechanisms to ensure that only "real" systems are taken into account in the calculation of the aggregate epfd;

4
that administrations participating in this process of epfd calculation should meet on a regular basis (e.g. yearly);
5
that the methodology contained in Recommendation ITU-R M.[ RNSS2] shall be used by administrations for calculating the aggregate epfd produced by all the space stations within all RNSS systems in the band 1 164‑1 215 MHz;

6
that administrations shall send to the Bureau for publication in the International Frequency Information Circular all RNSS characteristics listed in the Annex to this Resolution used when applying the methodology referred to in resolves 5, as well as the calculated aggregate epfd.

Annex to Resolution [RNSS 1.2.1-2] (WRC-03)

List of RNSS system characteristics and format of the result of the aggregate epfd calculation to be provided to the BR for publication for information

I
RNSS systems characteristics

I-1
RNSS ITU publication reference

	RNSS network name
	ITU Publication reference

	
	AR11/A/....

	
	API/A/....

	
	AR11/C/....

	
	CR/C/....


I-2
Non-GSO satellite system constellation parameters

For each non-GSO satellite system, the following constellation parameters should be provided to BR for publication for information:


N:
number of space stations of the non-GSO system


K:
number of orbital planes


h:
satellite altitude above the Earth (km)


I:
inclination angle of the orbital plane above the Equator (degrees)

	Satellite index
I
	RAAN 
(i,0  (degrees)
	Argument of latitude Ei,0  (degrees)

	1
	...
	...

	2
	...
	...

	...
	...
	...

	N
	...
	...


I-3
GSO satellite system longitude

For each GSO satellite system, the satellite longitude should be provided to BR for publication for information follows:


LonGSOi :
longitude of each of the GSO satellites (degrees)

I-4
Maximum non-GSO space station pfd versus the elevation angle at the Earth's surface (worst 1 MHz)

For the non-GSO satellite system space stations, the maximum pfd in the worst 1 MHz versus elevation angle should be provided to the BR for publication for information in a table format as follows: 

	Elevation angle (each 1°)
	pfd (dBW/m2/MHz)

	(4
	pfd ((4°)

	(3
	pfd ((3°)

	…
	…

	…
	…

	90
	pfd ((90°)


I-5
Maximum GSO space station pfd versus latitude and longitude at the Earth's surface (worst 1 MHz)

For each GSO satellite system space station, the maximum pfd in the worst 1 MHz, defined as the 1 MHz in which the pfd of the signal is maximum versus latitude and longitude should be provided to BR for publication for information in a table format as follows:

	Latitude (each 1°)
	0
	1
	…
	360

	Longitude (each 1°)
	Maximum pfd dBW/m2 in worst 1 MHz

	(90
	Pfd (0,(90)
	…
	…
	…

	(89
	…
	…
	…
	…

	…
	…
	…
	…
	…

	…
	…
	…
	…
	…

	90
	…
	…
	…
	pfd (360,90)


I-6
GSO/non-GSO satellite system spectrum

For each GSO and non-GSO satellite system, the level of spectrum emission in each 1 MHz relative to the spectrum value at the worst 1 MHz of the whole band (1 164-1 215 MHz) should also be provided to BR for publication for information.

II
Results of the aggregate epfd calculation in the worst 1 MHz of the 1 164-1 215 MHz band

Maximum epfd in dBW/m2 in any 1 MHz in the range 1 164‑1 215 MHz.

RESOLUTION  [RNSS 1.2.1-3]  (WRC-03)

Transitional measures for coordination between RNSS systems 
in the band 1 164-1 215 MHz

The World Radiocommunication Conference (Geneva, 2003),

considering

a)
that WRC-2000 (Istanbul) decided to allocate the band 1 164-1 215 MHz to the radionavigation-satellite service (space-to-Earth) (space-to-space);

b)
that this conference has approved and inserted in Article 21 limits on the power flux‑density produced by each RNSS space station in the band 1 164-1 215 MHz, with the aim to ensure equitable access by RNSS systems to the spectrum resource;

c)
that this conference has decided to apply bandwidth overlap as the only criterion for the identification of coordination requirements under No. 9.7 between RNSS GSO networks in this frequency band; 
d)
that this conference has decided to require coordination of all RNSS systems under Nos. 9.12, 9.12A, 9.13,

resolves

1
that the limits referred to in considering b) shall apply to RNSS systems as of 3 June 2000;
2
that as of 3 June 2000, the provisions of Nos. 9.7, 9.12, 9.12A and 9.13 shall apply to any frequency assignment of a RNSS system in the band 1 164-1 215 MHz with bandwidth overlap as the only criterion to determine that coordination is required;
3
that complete coordination or notification information, as appropriate, for RNSS systems in the band 1 164-1 215 MHz received by the Bureau before [end WRC-03] shall be considered as from their date of receipt as complete coordination information under Nos. 9.7, 9.12, 9.12A or 9.13, as appropriate,
instructs the Director of the Radiocommunication Bureau

1
as of the end of WRC-03, to review all findings on RNSS systems in the band 1 164‑1 215 MHz for which complete coordination or notification information, as appropriate, has been received as of 3 June 2000;2
as of the end of WRC-03, for each RNSS system covered by resolves 3 above, to publish the relevant special section in an International Frequency Information Circular.
C
Example 3

The following is Example 3 of the package of regulatory provisions that would allow the method under Section 1.2.1.3 to be implemented:

This example is similar to Example 1, except for variations in some areas:

1
In Example 3, the allocation table is modified as shown below, instead of having the allocation shown as an "additional allocation" in a footnote.

MOD

ARTICLE 5

890-1 260 MHz

	Allocation to services

	Region 1
	Region 2
	Region 3

	960-1 164
AERONAUTICAL RADIONAVIGATION  5.328

	1 164-1 215
AERONAUTICAL RADIONAVIGATION  5.328




RADIONAVIGATION-SATELLITE (space-to-Earth) 

(space-to-space) MOD 5.328A


2
The example milestones are slightly different from those in Example 1, and a new resolution similar to the one in Example 2 is included to consider transitional measures.

MOD

5.328A
Stations in the radionavigation-satellite service in the band 1 164-1 215 MHz shall operate in accordance with the provisions of Resolutions [RNSS-1.2.1-4] (WRC-03) and [RNSS-1.2.1-5] (WRC-03) and shall not claim protection from stations in the aeronautical-radionavigation service. No. 5.43A does not apply. Use of the band 1 164-1 215 MHz by the radionavigation-satellite service is subject to the application of the provisions of Nos. 9.12, 9.12A, and 9.13. The provisions of No. 21.18 apply.

*****

3
Modify Table 5-1 of Appendix 5 to specify an overlapping band as a coordination threshold under Article No. 9.7 in the band 1 164-1 215 MHz.

*****

4
Include in the Radio Regulations (perhaps in a new Section of Article 21) a provision that makes mandatory the collective obligation of administrations operating RNSS systems at 1 164‑1 215 MHz to ensure that the aggregate protection criterion from resolves 1 of Resolution [RNSS 1.2.1-4] (see No. 5 below) is not exceeded, as well as the requirement to reduce emissions if administrations operating ARNS systems identify excess emission levels. The provision could read as follows:

ADD

Section VI ( Protection of aeronautical radionavigation service systems from aggregate emissions of space stations of radionavigation-satellite service 
systems in the 1 164-1 215 MHz band

21.18
§ 7
Administrations operating or planning to operate radionavigation-satellite service systems or networks in the 1 164‑1 215 MHz frequency band, for which complete coordination or notification information, as appropriate, was received by the Bureau after 2 June 2000, shall, in accordance with resolves 2 of Resolution [RNSS 1.2.1-4] (WRC-03), take all necessary steps to ensure that the actual aggregate interference into aeronautical radionavigation service systems caused by such RNSS systems or networks operating co-frequency in these frequency bands does not exceed the equivalent power flux-density level shown in resolves 1 of Resolution 
[RNSS 1.2.1-4] (WRC-03).

*****

5
Adopt Resolution [RNSS 1.2.1-4] (WRC-03), which could take the following form:

ADD

RESOLUTION  [RNSS 1.2.1-4]  (WRC-03)

Protection of aeronautical radionavigation service systems from the equivalent power flux‑density produced by radionavigation-satellite service 
networks and systems in the 1 164-1 215 MHz frequency band

The World Radiocommunication Conference (Geneva, 2003),

considering

a)
that the band 960-1 215 MHz is allocated on a primary basis to the aeronautical radionavigation service (ARNS) in all Regions;

b)
that the band 1 164-1 215 MHz is also allocated on a primary basis to the radionavigation-satellite service (RNSS), subject to the condition in No. 5.328A that operation of RNSS systems shall be in accordance with this Resolution;

c)
that protection of the ARNS from harmful interference can be achieved if the value of the equivalent power flux-density (epfd) produced by all the space stations of all RNSS systems in the band referred to in considering a) does not exceed the level of (121.5 dB(W/m2) in any 1 MHz band;
d)
that WRC-2000 adopted Resolution 605 (WRC-2000) to provide for implementation of a provisional aggregate power flux-density limit during the period between WRC-2000 and WRC‑03, and requested ITU-R studies on the need for an aggregate pfd limit, and revision, if necessary, of the provisional pfd limit given in No. 5.328A;
e)
that only a limited number of RNSS systems are expected to be deployed in the 1 164‑1 215 MHz band, and only a few of these systems at most would have overlapping frequencies;

f)
that ARNS systems can be protected without placing undue constraints on the development and operation of RNSS systems in this band;

g)
that to achieve the objectives in considering f), administrations operating RNSS systems will need to agree cooperatively through consultation meetings to achieve the level of protection for ARNS systems that is stated in considering c);

h)
that it may be appropriate for representatives of administrations operating ARNS systems to be involved in determinations made pursuant to considering g),

resolves

1
that, in order to protect ARNS systems, administrations shall ensure, without validation by the Radiocommunication Bureau* pursuant either to No. 11.31 or 9.35 of the Radio Regulations, that the equivalent pfd level produced by all space stations of all RNSS systems does not exceed the level, –121.5 dB(W/m2) in any 1 MHz band;

2
that administrations operating or planning to operate in the 1 164‑1 215 MHz frequency band RNSS systems or networks for which complete coordination or notification information, as appropriate, was received by the Radiocommunication Bureau after 2 June 2000, in collaboration, shall take all necessary steps, including by means of appropriate modifications to their systems or networks, to ensure that the aggregate interference into ARNS systems caused by such RNSS systems or networks operating co-frequency in these frequency bands is shared equitably among the systems identified in resolves 4 and does not exceed the level of the aggregate protection criterion given in resolves 1 above;

3
that there shall be no priority in sharing the aggregate epfd value among RNSS systems/networks in this frequency band;

4
that administrations, in carrying out their obligations under resolves 1, 2 and 3 above, shall take into account only those RNSS systems with frequency assignments in the band 1 164‑1 215 MHz that have met all of the milestones listed in the Annex to this Resolution through appropriate information provided by the consultation meetings referred to in considering g);

5
that no single RNSS system shall be permitted to use up the entire interference allowance specified in resolves 1 above in any 1 MHz of the 1 164-1 215 MHz band;

6
that administrations participating in this process of epfd calculation should hold consultation meetings on a regular basis (e.g. yearly);

7
that administrations shall communicate to the Bureau the results of any aggregate sharing determinations made in application of resolves 2 above, without regard to whether such determinations result in any modifications to the published characteristics of their respective systems or networks;

8
that administrations operating ARNS systems in the 1 164-1 215 MHz band should participate, as appropriate, in discussions and determinations relating to the resolves above; 

9
that the methodologies contained in draft new Recommendation ITU-R M.[RNSS2] shall be used by administrations for calculating the aggregate epfd produced by all the space stations within all RNSS systems in the band 1 164‑1 215 MHz.

Annex to Resolution [RNSS 1.2.1-4]  (WRC-03)

Milestone criteria

1
Submission of appropriate ITU Advance Publication, and Coordination or Notification documentation.

2
Entry into satellite manufacturing or procurement agreement, and entry into satellite launch agreement:

The RNSS system or network operator should possess clear evidence of a binding agreement for the manufacture or procurement of its satellites agreement, and entry into satellite launch agreement. The agreement should identify the contract milestones leading to the completion of manufacture or procurement of satellites required for the service provision and identify the launch date, launch site and launch service provider. The Notifying Administration is responsible for authenticating the evidence of agreement and providing such evidence to other interested administrations in furtherance of its obligations under this Resolution.

3
In lieu of satellite manufacturing and launch agreements, clear evidence of guaranteed funding arrangements for the project would be accepted. The Notifying Administration is responsible for authenticating the evidence of the financial commitment and for providing such evidence to other interested administrations in furtherance of its obligations under this Resolution.

*****

6
Adopt Resolution [RNSS 1.2.1-5] (WRC-03), which could take the following form:

ADD

RESOLUTION  [RNSS 1.2.1-5]  (WRC-03)

Transitional measures for coordination between RNSS systems 
in the band 1 164-1 215 MHz

The World Radiocommunication Conference (Geneva, 2003),

considering

a)
that WRC-2000 (Istanbul) decided to allocate the band 1 164-1 215 MHz to the radionavigation-satellite service (space-to-Earth) (space-to-space);

b)
that this conference has decided to apply bandwidth overlap as the only criterion for the identification of coordination requirements under No. 9.7 between RNSS GSO networks in this frequency band;
c)
that this conference has decided to require coordination of all RNSS systems under Articles Nos. 9.12, 9.12A, 9.13,

resolves

1
that as of 3 June 2000, the provisions of Articles Nos. 9.7, 9.12, 9.12A and 9.13 shall apply to any frequency assignment of a RNSS system in the band 1 164-1 215 MHz with bandwidth overlap as the only criterion to determine that coordination is required;
2
that complete coordination or notification information, as appropriate, for RNSS systems in the band 1 164-1 215 MHz received by the Bureau [before end WRC-03]
 shall be considered as complete coordination information under Articles Nos. 9.7, 9.12, 9.12A or 9.13, as appropriate,
instructs the Director of the Radiocommunication Bureau

as of the end of WRC-03, for each RNSS system covered by resolves 2 above, to publish the relevant special section in an International Frequency Information Circular.
*****

7
APPENDIX 4 (WRC-2000)

ANNEX 2A

A.17c 
Compliance with aggregate power flux-density limits

Consequential changes to this part of the RR Appendix 4 are required to incorporate the changes in No. 5.328A and to include the concept of epfd.

#########

1.2.2
Resolution 606 (WRC-2000), band 1 215-1 300 MHz
"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: M.1463, M.1461, M.1317, M.1088, M.1227 and 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; 

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

4)
studies including the mitigation techniques used by radiolocation and radionavigation services.

The GPS, an RNSS system which operates on 1 227.6 MHz (24 MHz bandwidth, designated as the "L2" signal), 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 precision RNSS applications in high productivity applications, such as machine guidance, construction, agriculture, and mining. In addition, the GLONASS has been also operating in the frequency band 1 215-1 260 MHz since 1982. It currently operates in the band 1 240.89-1 256.7975 MHz. This system also provides precision positioning and navigation services from space. 

Furthermore, these systems are used for ionospheric correction by many users. These signals have been transmitted at their current power levels for over 12 years and have not caused any reports of interference to other users of the band. 

A modernization of the GPS and GLONASS systems is now under way, including new and improved signals for civil and commercial applications, in the 1 215-1 260 MHz range. These signals are expected to provide enhanced accuracy, and dual frequency application, as well as improving the capabilities of existing applications.

1.2.2.2
Analysis of the results of studies

Based upon the results in ex-CCIR Report 766-2 (1990) and over 12 years of operational experience by the GPS system in the frequency range 1 215‑1 240 MHz and over 10 years of operational experience by the GLONASS system in the frequency range 1 240‑1 260 MHz, current RNSS signals have successfully demonstrated co-primary sharing between this radionavigation-satellite service systems and radars in the band 1 215-1 260 MHz. Operational experience with current GPS and GLONASS system characteristics in the 1 215‑1 260 MHz band, has not led to any reports of harmful interference being caused to existing radar systems.

The frequency band 1 270-1 295 MHz is indicated, among others, in Resolution 217 (WRC-97) for administrations to implement wind profiler radars in the radiolocation service. The characteristics of these radars, as used in ITU-R studies, are stated in Recommendations ITU‑R M.1227 and M.1463. 

As RNSS system characteristics are expected to evolve and new systems are planned, analyses, along with testing, 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, although a technical basis for such a pfd value has yet to be completed. However, any such pfd value should take into proper account the operational experience with RNSS systems which exceed protection requirements based on the existing Recommendations currently applicable to radar systems, while leading to no reports of harmful interference.

Several analyses were performed as follows.

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 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 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
Statistical studies

The study mentioned in Section 1.2.2.2.1 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)). Additional studies performed were based on statistical approaches (the RNSS satellite is not always in the main beam of the radar).

The statistical studies show that the present RNSS systems exceed the protection criteria of radar systems in short but frequent periods of time corresponding overall to a small portion of the time. However, no statistical criterion for the amount of time that the protection criteria of radar systems may be exceeded has been elaborated within the ITU-R.

1.2.2.2.3
An explanation of the current and past situations on sharing between radars and RNSS in the band 1 215-1 260 MHz

The studies on the operational impact of RNSS systems into radar systems showed that the degradation of radar performance may not be operationally noticeable, even when the required protection criterion in relevant ITU-R recommendations dealing with radar protection in this band is exceeded, in particular due to the fact that this criterion is only defined for worst cases and does not take into account any statistical aspect, particularly, with respect to the signal-to-noise performance of the radar. However, there is no agreement on the statistical approach to be taken.

The main conclusions of the studies presented to the ITU-R are the following:

•
The current protection criterion given in Recommendations ITU-R M.1461 and M.1463 may need to be revised in order for realistic conclusions to be reached on the operational impacts of sharing between radar systems and RNSS in the band 1 215‑1 300 MHz. This matter is under study within the ITU-R.

•
The current sharing experience shows that the maximum pfd level of transmissions from RNSS satellites currently in operation is acceptable to at least some radars in portions of the band 1 215-1 260 MHz, since no cases of harmful interference have been reported by operators of those radars which operate co-frequency. The calculated maximum pfd level of transmission for existing RNSS systems is –133 dB(W/(m2 · MHz)), based on Recommendation ITU-R M.1317. Some administrations have planned RNSS systems that have a future requirement which will result in a pfd level higher than –133 dB(W/(m2 · MHz)) into the 1 215-1 260 MHz band.

Initially, ITU-R indicated that "a few administrations successfully use radar systems co-frequency with existing RNSS systems in the 1 215-1 260 MHz band, without any spectrum management techniques" and "the same sharing conditions should be applied in the whole 1 215‑1 300 MHz range". Subsequently, ITU-R sent Circular Letter CA/102, inquiring of administrations about experiences of sharing between RNSS systems and radiolocation/radionavigation systems in the 1 215-1 260 MHz band. 

The 15 responses to the Questionnaire sent to administrations in Circular Letter CA/102 show that, in the band 1 215-1 260 MHz:

•
a rather large number of radars are used in this frequency band in different countries, although six countries having responded do not operate any radar in the frequency band;

•
air traffic control radars largely operate above 1 240 MHz;

•
radars operate in this band without specific procedure of spectrum management. Most radars use frequency diversity signal processing and other techniques not intended to facilitate sharing with RNSS;

•
one administration conducted operational tests and those tests showed no noticeable interference.

Based on the studies presented in ITU-R and the responses to the questionnaire CA/102 on the frequency band 1 215-1 260 MHz, the conclusion could be drawn that sharing between RNSS systems and at least some radars is feasible without causing harmful interference. Furthermore, there is difficulty in drawing a firm conclusion in response to Resolution 606. Further studies are under way which may assist in satisfying this WRC-03 agenda item.

1.2.2.3
Methods to satisfy the agenda item and their advantages and disadvantages

1.2.2.3.1
Method A1


No pfd limit in the band 1 215-1 300 MHz; no change to the RR.

Under this method, no pfd limits would be included in the Radio Regulations for the protection of radiolocation/radionavigation systems, based on the fact the no interference have been reported between the RNSS (space-to-Earth) and systems in the radiolocation/radionavigation services (some of which may have had to utilize interference mitigation techniques) in the 1 215-1 260 MHz band. However, ITU-R has not concluded that the characteristics of existing RNSS systems are providing sufficient protection to the radionavigation and radiolocation service.

Advantages:

•
The designers of RNSS systems would have 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 (Article 15).

•
No additional burden to the ones expressed in the disadvantages would be imposed on the Bureau because it would be up to the administrations operating RNSS systems to resolve problems, if any arise.

Disadvantages:

•
RNSS systems may evolve to employ more powerful signal levels, which may require the implementation of interference mitigation techniques by radar operators in order to avoid harmful interference to certain radiolocation radar systems, as indicated in ex-CCIR Report 
766-2 (1990).

•
RNSS systems may evolve to employ more powerful signal levels, and thus may need to make modifications to their systems in order to avoid causing harmful interference to certain radionavigation radar systems, as indicated in ex-CCIR Report 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. 5.329, which provides protection of the radionavigation service from harmful interference.

•
If application of Article 15 is required, harmful interference already is being caused. This is unacceptable to a safety service.

•
Application of Article 15's harmful interference provisions represents a burden to both administrations and the Radiocommunication Bureau. 

1.2.2.3.2
Method A2

No pfd limit in the band 1215-1300 MHz; modification of No. 5.329, consistent with resolves 1 of Resolution 606 (WRC‑2000).
Modify existing No. 5.329 to extend the protection from harmful interference afforded to the radionavigation service so that it includes the protection of the radiolocation and the aeronautical radionavigation service authorized under No. 5.334.

Adopt a Resolution [Method A2] (no example text included) retaining the requirement of resolves 1 of Resolution 606 (WRC‑2000) "that no additional constraints shall be placed on radionavigation-satellite service (space-to-Earth) systems operating in the band 1 215‑1 260 MHz," and requesting ITU-R to finalize studies and prepare appropriate Recommendations to facilitate implementation of provisions in the modified No. 5.329.

Advantages:

•
The designers of RNSS systems would have freedom to develop new or improved systems (including operational and technological changes) without the need to further change the Radio Regulations. Any harmful interference concerns would continue to be managed using the existing Radio Regulations (Article 15).

•
No additional burden to the ones expressed in the disadvantages would be imposed on the Bureau because it would be up to the administrations operating RNSS systems to resolve problems, if any arise.

•
Radars of the radiolocation service, which have many characteristics in common with the radionavigation service, would be protected.

•
Resolution [Method A2] would ensure that the obligations on the RNSS would be consistent with resolves 1 of Resolution 606. 

Disadvantages:

•
The ITU-R will be required to conduct studies, which identify ways to ensure that harmful interference from the RNSS into the radars and radiocommunication services is avoided.

•
If application of Article 15 is required, harmful interference already is being caused. This is unacceptable to a safety service.

•
Application of Article 15's harmful interference provisions represents a burden to both administrations and the Radiocommunication Bureau. 

•
RNSS systems would have the additional (although perhaps not significant) burden of protecting radiolocation service systems, which have many characteristics in common with radionavigation service systems. 

1.2.2.3.3
Method B


pfd limit in the band 1 215-1 300 MHz, consistent with considering b) and resolves 1 of Resolution 606 (WRC‑2000).
A single entry RNSS space station pfd limit in the 1 215-1 300 MHz frequency band to protect the radiolocation and radionavigation services would be specified in the Radio Regulations. A pfd limit of –133 dB(W/(m2 · MHz)) is proposed for consideration. However, the ITU-R has not concluded which pfd value is sufficient to protect the RNS and RLS. The proposed pfd limit is based on a calculation of the maximum pfd level using the characteristics for the existing RNSS system described in Recommendation ITU-R M.1317. The implementation of this method should be consistent with resolves 1 of Resolution 606, which states "that no additional constraints shall be placed on RNSS (space-to-Earth) systems operating in the band 1 215‑1 260 MHz." 
Advantages:

•
If the pfd limit is sufficient, the required protection of the RLS and RNS from the interference produced by the RNSS systems in the 1 215-1 300 MHz frequency band would be ensured. 

•
The designers of RNSS systems will know in advance the maximum level of pfd that is needed to protect radars.

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

Disadvantages:

•
Development and modernization of RNSS systems would be unnecessarily restricted in the band 1 215-1 300 MHz if a pfd limit that is too low is imposed. 

•
ITU-R has not reached final conclusion on which pfd value is sufficient to protect radars or on the operational impact of the proposed value or on the potentially required mitigation techniques.

•
If the pfd value is not sufficient to protect radars, modification of existing radars would be required in the frequency band 1 215-1 300 MHz in addition to development and implementation of specific techniques for mitigating harmful interference caused by new RNSS systems.

•
A pfd limit, even if sufficient to protect current radars, could also restrict the development of future radar systems.
1.2.2.3.4
Method C


pfd limit in one portion of the band 1 215-1 300 МHz and no pfd limit in the other portion of the band 1 215-1 300 MHz, consistent with considering b) and resolves 1 of Resolution 606 (WRC‑2000) 

A single entry RNSS space station pfd limit in the one portion of the 1 215-1 300 MHz frequency band would be imposed to protect the radiolocation and radionavigation services and would be specified in the Radio Regulations, and there would be no pfd limit imposed in the other portion of the 1 215-1 300 MHz band. A pfd limit of –161 dB(W/(m2 · MHz)) has been proposed for consideration in the portion of the band where a pfd limit would be imposed. The proposed pfd limit is based on the worst-case analysis and the application of Recommendation ITU-R M.1463 (which applies to the band 1 215-1 400 MHz) and Recommendation ITU-R M.1461. However, the ITU-R has not concluded which pfd value is necessary to protect the radionavigation and radiolocation services from RNSS emissions. The implementation of this method should be consistent with resolves 1 of Resolution 606 (WRC‑2000), which states "that no additional constraints shall be placed on RNSS (space-to-Earth) systems operating in the band 1 215‑1 260 MHz". 

Advantages:

•
Protection of the radiolocation/radionavigation services from the interference produced by the new or modified RNSS systems is provided in the portion of the band with the pfd limit.

•
If the band without the pfd limit encompasses the bands with operating RNSS (space-to-Earth) systems, no further consideration of how to ensure consistency with resolves 1 of Resolution 606 would be needed. 

Disadvantages:

•
All of the disadvantages of Method A1 apply to the portion of the band with no pfd limit.

•
Development and modification of RNSS systems would be prevented in the portion of the band with the pfd limit, given the very low proposed pfd limit of –161 dB(W/(m2 · MHz)). This would lead to a situation where RNSS systems planning to operate in the portion of the band with the limit would be significantly disadvantaged with respect to RNSS systems in the portion of the band without the limit. 

•
ITU-R has not reached a final conclusion on which pfd value is necessary to protect radars, taking into account operational impact of proposed RNSS emissions and mitigation techniques.

•
RNSS and radar 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 currently avoid operating within the band 1 215-1 260 MHz, to avoid the risk of harmful interference by existing RNSS systems which significantly exceed the pfd level of 
–161 dB(W/(m2 · MHz)). If such radars were to be introduced in this band, and in fact be harmfully interfered with, existing RNSS systems would not practically comply with No. 5.329 and would be under the obligation to reduce their power if any administration quoted in No. 5.331 wished to operate such radionavigation radars within the band 1 215-1 260 MHz.

•
If the same sharing conditions between RNSS and radars were to be applied in the whole 1 215‑1 300 MHz band, as initially concluded by the ITU-R, there would be no reason why a pfd limit could not be applied equally to all portions of the band 1 215-1 300 MHz.
Other considerations

The meaning of resolves 1 of Resolution 606 is unclear. As a result, it is not possible to determine at this time whether specifying additional constraints under Methods B or C on future developments of existing RNSS systems is in contradiction, or not, with resolves 1 of Resolution 606 (WRC‑2000)).

1.2.2.4
Regulatory and procedural considerations

The only changes to the Radio Regulations needed to implement Method A1 would be consequential (modification of a footnote to delete reference to Resolution 606 (WRC-2000)). Implementation of Method A2 would require modification of No. 5.329 and a new resolution as described in Section 1.2.2.3 above. An example of how No. 5.329 could be modified under this method is as follows:

MOD

5.329
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. 5.331, the aeronautical radionavigation service authorized under No. 5.334, and the radiolocation service. See also Resolution 6 [Method A2] (WRC-03).
*****

Methods B and C could be implemented by modifications to No. 5.329 of the Radio Regulations and addition of the pfd limits in Table 21-4 of Article 21. Under Method B, the "harmful interference" provision of No. 5.329 could be removed (No. 5.43A would be stated not to apply in this case) and the "shall not claim protection" provision of No. 5.329 could, if appropriate, be extended to the radiolocation service.

#########







* 	Some administrations proposed to delete the words "without validation by the Radiocommunication Bureau" because they believe the Bureau has a role to play in this validation as mentioned in resolves 7 of this Resolution.


� 	This date may need to include additional time after WRC-03 in order to allow for BR to receive complete coordination information for the systems for which advanced publication information has already been received.
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