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Preliminary Draft CPM text: Chapter 1

Radionavigation, radionavigation-satellite and radiolocation services

1.1
Agenda Item 1.4 Review of allocations in the band 5 091-5 150 MHz 
“To consider the results of studies related to Resolution 114 (WRC-95), dealing with the use of the band 5 091-5 150 MHz by the fixed-satellite service (Earth-to-space) (limited to non-GSO MSS feeder links), and review the allocations to the aeronautical radionavigation service and the fixed-satellite service in the band 5 091-5 150 MHz”
1.1.1
Summary of technical and operational studies including a list of relevant ITU‑R Recommendations
The frequency band 5 000-5 250 MHz is allocated on an international basis to the aeronautical radionavigation service (ARNS). The fixed-satellite service is allocated on a primary (Earth‑to‑space) in the band 5 150-5 250 MHz for the use of feeder uplinks for Non-Geostationary Mobile Satellite Service systems (S5.447A). The 5 091-5 150 MHz band was allocated on a co‑primary basis to the FSS for NGSO MSS feeder uplinks under S5.444A with the conditions that:

–
prior to 1 January 2010, the use of the band 5 091-5 150 MHz by feeder links of non‑geostationary-satellite systems in the mobile‑satellite service shall be made in accordance with Resolution 114 (WRC-95);

–
prior to 1 January 2010, the requirements of existing and planned international standard systems for the aeronautical radionavigation service which cannot be met in the 5 000‑5 091 MHz band, shall take precedence over other uses of this band;

–
after 1 January 2008, no new assignments shall be made to stations providing feeder links of non-geostationary mobile-satellite systems; 

–
after 1 January 2010, the fixed-satellite service will become secondary to the aeronautical radionavigation service. 

These dates were developed on the basis of information provided by administrations on the short term development requirements for use of the band 5 091-5 150 MHz by the fixed satellite service. No further studies have been presented since WRC-95 to assess the future need for this band by the fixed-satellite service.

Currently, only the 5 030-5 150 MHz portion has a defined ARNS attribution; namely the microwave landing system (MLS) under article S5.444 as modified by WRC-2000, with only the 5 030-5 091 MHz portion containing defined MLS channels, however, ICAO has identified the band 5 091-5 150 MHz for expansion for MLS. As a result, the aviation community is exploring other applications in the 5 091‑5 150 MHz band, and defining uses for the 5 150‑5 250 MHz band – including perhaps building on the existing fixed satellite service allocations to support aeronautical fixed service applications and to provide non-safety wideband wireless application at airports.

Two MSS systems have implemented spacecraft tracking and control operations and one system has begun commercial service using the 5 091 – 5 250 MHz band for transmitting communications traffic, as well as, command signals, from gateway earth stations to the NGSO spacecraft.  Spacecraft tracking and control operations began in the 5 091-5 250 MHz band with the launch of the first LEO-D satellite on 14 February 1998.

Sharing between FSS and MLS is covered by:

Recommendation ITU-R S.1342
Method for determining coordination distances, in the 5 GHz band, between the international standard Microwave Landing System stations operating in the ARNS and non-geostationary MSS stations providing feeder uplink services.  

Two current aviation safety objectives are to provide more information to the pilot/cockpit, and to reduce runway incursions. Another proposed application in the band 5 091‑5 150 MHz, the Airport Network and Location Equipment (ANLE), would address both of those goals.

In its most basic form, ANLE is a high integrity, wireless local area network (LAN) that would provide aeronautical radionavigation and safety communications for the airport area, combined with a connected grid of multilateration sensors. The former would provide the cockpit with access to appropriate information via a high-bandwidth internet-like connection. The latter would use those same transmissions to derive 3-dimensional position of the terminal – position that could then be broadcast via the same data link to provide all users with situational awareness on the airport surface. Adding simple transmitters to other surface-movement vehicles would allow for the development of a high-fidelity complete picture of the airport surface environment. The feasibility of such a wideband system in the band 5 091‑5 150 MHz is currently being assessed.

Nevertheless, no Recommendation or study is currently available for the sharing between these aeronautical applications and already allocated services. ANLE provides both radionavigation signals and communication information and the proper allocation(s) under which ANLE should operate requires further information [at the next WP8B meeting].  This includes consideration to whether ANLE falls within the context of Resolution 114.

[Editors Note: In accordance to resolves 1 of Resolution 114, International Civil Aviation Organization (ICAO) has developed a procedure to establish the spectrum requirements for MLS and other potential aeronautical applications. It is anticipated that the study will identify future allocation requirements for the band 5 091–5 150 MHz. The results are expected to be available later this year.]

1.1.2
Analysis of the results of studies relating to the possible methods of satisfying the agenda item

 Existing Microwave Landing Systems (MLS) and NGSO MSS feeder link stations are able to function without interference based upon the application of the coordination procedures in ITU-R Recommendation S.1342 and the operating experience gained to date. Future deployment of both MLS and NGSO MSS facilities should be possible through coordination under ITU-R S.1342. Continued common use of the 5091-5150 MHz band by both MLS and NGSO MSS stations is dependent upon the extent of future deployment of these systems and the characteristics of new Aeronautical Radionavigation Service (ARNS) systems. States need to investigate the continuing usage of the 5091-5150 MHz band by ARNS and the FSS for NGSO MSS feeder links to determine if changes in the existing Radio Regulations covering this band are necessary. 

In order to ensure a complete coverage of its service area, at least one MSS implemented system need the use of the whole 5 091-5 250 MHz band.  Actually the lack of any frequency channel in the feeder uplink will prevent the transmission of the corresponding spot beam in the service downlink and therefore will restrict dramatically the operation of this MSS system. WP 8D expects that if the two MSS systems currently operating gateway stations develop as planned then the 

number of gateway stations implemented worldwide will be approximately 65. Therefore changing feeder link assignments below 5 150 GHz is neither expected nor feasible in frequencies above 5 150 MHz.
Recommendation ITU-R S.1342 provides a methodology to trigger coordination between ARNS systems (specifically MLS) operating in the band 5030-5091 MHz and NGSO MSS feeder link stations operating in the adjacent band 5091-5150 MHz.  No interference has been reported by administrations that have used this methodology.  

Nevertheless this coordination process has been eased by the fact that MLS stations have been implemented effectively in the band 5 030-5 091 MHz. Therefore, the possibility of sharing between MLS of the ARNS and fixed earth stations operating feeder links in the MSS could be dependant on the future use of the 5 091-5 150 MHz band by MLS.  

1.1.3
Methods to satisfy the Agenda item for consideration by the WRC and the advantages and disadvantages of each method

1.1.3.1
Method 1 No change to footnotes RR S5.444 and S5.444A and Modify Resolution 114 (WRC-95)

Advantages

The modification to Res. 114 would only be to change the dates that studies would be completed. The dates could be changed to “a future competent WRC.”

Future systems in both the ARNS and the FSS could be taken into account in order to improve the evaluation of the sharing conditions between these services.

Disadvantages

 The resolution would still call for studies that are not necessary at the present time.

Agenda item 1.4 will not be satisfied.

1.1.3.2
Method 2 Modify footnotes RR S5.444 and S5.444A and Suppress Resolution 114 (WRC-95)

The only modification to the footnotes would be to remove reference to Resolution 114.

Advantages

 This would maintain the current relationship between the ARNS and FSS that has resulted in successful coordination between the two services. Suppression of the resolution would end the call for studies that are not necessary.

Disadvantages

 Any other modifications of the footnotes are not necessary and could have undesired consequences.

1.1.3.3
Method 3 Suppress Resolution 114 (WRC-95) and revise articles RR S5.444 and S5.444A in order to keep FSS (E-s) primary for a limited period beyond 2010. 

Advantages

Agenda item 1.4 will be addressed taking into account the present requirements of FSS in the band 5 091-5 250 MHz.

Future ARNS requirements (MLS) will be addressed

Disadvantages

Development of NGSO MSS feeder links beyond the limited period may be restricted.

1.1.4
Regulatory and procedural considerations
[to be developed]

1.3
Agenda Item 1.17 Upgrading of allocations to radiolocation in the 2.9-3.1 GHz range

“To consider upgrading the allocation to the radiolocation service in the frequency range2 900-3 100 MHz to primary.”

1.3.1
Summary of technical and operational studies including a list of relevant ITU‑R Recommendations

Since WARC-79, at which 452 MHz of spectrum below 6 GHz allocated to the radiolocation service was either removed or downgraded to secondary status, requirements for radiolocation spectrum below 6 GHz have increased.  This has been due to changes in requirements, missions, and technology that are driving a need for wider bandwidth to pick smaller and less reflective targets out of background clutter, and because of the unique propagation properties below 6 GHz.  Over the years, the radiolocation service has been demonstrated to be compatible in bands where aeronautical and maritime radionavigation radars operate.  

The Radiolocation service, while recognizing the special needs of Radionavigation services, noted in RR S4.10, has, in a number of countries and at sea, a long successful history of sharing the band 2 900‑3 100 MHz with the present Radionavigation systems as they have evolved over many years.

Recommendation ITU-R M.1313 Technical Characteristics of Maritime Radionavigation Radars describes the antenna, transmitter and receiver characteristic of maritime radionavigation  radars for various classes of vessel, operating in the frequency band 2 900‑3 100 MHz as well as other bands. These characteristics are intended for use when assessing the compatibility of marine radars with other services.

Characteristics of aeronautical radionavigation radars using the adjacent 2 700‑2 900 MHz band have been documented in Recommendation ITU‑R M.1464, and aeronautical radionavigation radars that would use the 2 900‑3 100 MHz band are expected to be very similar to those radars.

Recommendation ITU-R M.1460 describes the technical and operational characteristics of radiodetermination and meteorological radars operating in the frequency band 2 900‑3 100 MHz. These characteristics are intended for use when assessing the compatibility of radiodetermination and meteorological radars in the band with each other and with other services.

It was concluded that radiolocation radars, including those documented in Recommendation ITU‑R M.1460, have been operated in the 2 900‑3 100 MHz band for decades and that such use was found compatible with the use of the same band by systems operating in the radionavigation service.  Similarly, weather radars, which resemble radiolocation radars in their beam scanning, have been operated successfully in close proximity with aeronautical navigation radars in the 2 700‑2 900 MHz band. 

Some of the radar design features that can mitigate received radar-to-radar interference have been described in Recommendation ITU‑R M.1372.  Additional radar characteristics that mitigate interference from radiolocation radars to maritime and aeronautical radionavigation radars in the 2 900‑3 100 MHz band have been described in document 8B/100, Annex B to Attachment 4, Preliminary Draft New Report on Factors that Mitigate Interference from Radiolocation Radars to 

Maritime and Aeronautical Radionavigation Radars in the 2 900–3 100 MHz band. Those two documents have identified particular characteristics of radionavigation radars that mitigate the effects of undesired pulsed signals they receive as well as particular characteristics of radiolocation radars that limit the undesired energy they might couple into radionavigation radars and that facilitate its mitigation within the latter radars.

[Editor’s Note –  Parts of paragraph 1.3.1 might require revision when the studies and test measurements to determine the compatibility between the Radiolocation and the Radionavigation service are available.]

1.3.2
Analysis of the results of studies relating to the possible methods of satisfying the Agenda item

Studies have shown that compatibility between radiolocation radars  and radionavigation radars  has been achieved through the implementation of interference suppression/rejection circuitry as described in the Preliminary Draft New Report contained in 8B/100, Annex B to Attachment 4.. Recommendation ITU‑R M.1372 identifies many signal‑processing features provided in radiolocation and radionavigation radars that mitigate pulsed interference from other radars.  Document 8B/124, a Preliminary Draft New Report “Preliminary tests illustrating compatibility between maritime radionavigation radars and emissions from radiolocation radars in the band 2900-3100 MHz”, contains some additional discussion of such features and illustration of their effectiveness.

No indications have been found that operational measures have been needed to avoid interference problems between radiolocation radars and radionavigation radars in this band in recent years. However, operational measures, and perhaps design features as well, to minimize interference from radiolocation radars to maritime radionavigation radars could be facilitated by the clustering of the latter radar frequencies around 3 050 MHz. Operational measures to minimize interference to aeronautical radionavigation radars in the 2 900‑3 100 MHz band could be facilitated by the non‑mobile locations of those radars, since airborne radars in the band are prohibited. By applying modern computational technology, such operational measures could be automated.

[Editors Note: Tests are underway in which signals representative of those emitted by radiolocation radars are to be impinged on representative maritime radionavigation radars to assess the interference  rejection capabilities.]

It is also significant that  typical radiolocation radars  using this band are expensive and do not earn revenue. Those considerations ensure that the number of them in the band will remain limited.

1.3.3
Methods to satisfy the Agenda item for consideration by the WRC and the advantages and disadvantages of each method

1.3.3.1
Method 1 Upgrade the radiolocation service to primary and add a new footnote

Upgrade the radiolocation service to a primary allocation in the band 2 900-3 100 MHz with a footnote to the table of allocations indicating that the radiolocation service shall not cause harmful interference to, or constrain the use and development of, the radionavigation service.

Advantages

Provides a primary allocation to the radiolocation service, contiguous with existing 3 100‑3 400 MHz band, with sufficient bandwidth to meet today's requirement for improved radar target imaging resolution and less-reflective target detection against a clutter environment.

Assures long term operating and development environment for radiolocation systems

Restores primary allocation to the radiolocation service at frequencies in the vicinity of 3 GHz as needed to meet radar operational requirements.

S-band provides for medium-long range detection of relatively small targets from mobile platforms.

Disadvantages

None, since the radionavigation and radiolocation service have been successfully operating in this band for many years.

1.3.3.2
Method 2  Upgrade the radiolocation service to primary

Upgrade the radiolocation service to a primary allocation in the band 2 900-3 100 MHz

Advantages

Provides a primary allocation to the radiolocation service, contiguous with existing 3 100‑3 400 MHz band, with sufficient bandwidth to meet today's requirement for improved radar target imaging resolution and less-reflective target detection against a clutter environment.

Assures long term operating and development environment for radiolocation systems. 

Provides a solution to existing and foreseeable requirements of the radiolocation service--without undue added regulatory burden--while protecting the radionavigation service, recognizing that the latter service is afforded special measures by Member States to ensure freedom from harmful interference under S4.10.
.

Restores primary allocation to the radiolocation service at frequencies in the vicinity of 3 GHz as needed to meet radar operational requirements.

S-band provides for medium-long range detection of relatively small targets from mobile platforms.

Disadvantages

Upgrade to co-primary status without a Footnote does not clearly indicate that the radiolocation service should not cause harmful interference to nor claim protection from the radionavigation service.

Upgrade to co-primary without a Footnote could preclude the use of certain types of navigation safety systems, particularly in the future.
1.3.4
Regulatory and procedural considerations

 The following footnote could be adopted if method 1 is selected:

ADD
S5.AAA 
The radiolocation service operating in the 2 900-3 100 MHz band should not cause harmful interference to, nor claim protection from or constrain the use and development of, the radionavigation service operating in accordance with the Radio Regulations. 

No regulatory provision is required for Method 2.  

S4.10 provides guidance to administrations in the assignment and use of frequencies in the radionavigation and other safety services.

1.5
Agenda Item 1.28 Differential correction using the 108-117.975 MHz band

“To permit the use of the band 108-117.975 MHz for the transmission of radionavigation-satellite differential correction signals by ICAO standard ground‑based systems.”

1.5.1
Summary of technical and operational studies including a list of relevant ITU‑R Recommendations

A new aviation requirement has emerged for the transmission of augmentation data for the Global Navigation Satellite Service (GNSS) to be used by aircraft receivers to satisfy the stringent accuracy and integrity requirements for GNSS applications.  This new Ground-Based Augmentation System (GBAS) is planned to operate in the frequency band 108‑117.975 MHz.  The systems, which currently use this band, are ILS and VOR.

Compatibility with FM broadcasting services is required to ensure that the new systems do not cause interference or impose additional constraints to the FM Broadcasting Service, operating in the band 87.5-108 MHz.  These concerns have already been addressed during the development of GBAS.

It should be noted that ICAO has developed international standards for a surveillance system in which data derived from navigation systems on board an aircraft is transmitted over a data link to other aircraft and to air traffic control. This system supports navigation and surveillance functions and is intended to operate also in the frequency band 108-117.975 MHz. While consideration of this item is outside of the agenda for WRC-2003, provisions should be made for its implementation at a future competent WRC.

[Editors Note: WP 8B has been asked to undertake studies for consideration by WRC-03 relating to technical and operational issues related to the use of 108-117.975 MHz for the transmission of radionavigation satellite differential corrections by ICAO standard ground-based systems.]
1.5.2
Analysis of the results of studies relating to the possible methods of satisfying the Agenda item

The selected band is currently allocated to the Aeronautical Radionavigation service. It has been argued that navigation and surveillance applications do not fall within the definition of a radionavigation service (i.e., the using property of the propagation characteristics of radio waves) and that an amendment to the allocation of this band is required. An appropriate additional allocation would, therefore, need to be made to allow for these systems to operate in the band 108-117.975 MHz.  Without making an allocation to a specific aeronautical service (e.g. the aeronautical mobile (R) service which would open the band for any air-ground communication system), the preferred way would be to permit the use of this band by ICAO standard systems that support navigation and surveillance functions.  ICAO is establishing standards, which will ensure compatibility between civil aviation functions.  

[Editor’s Note – Request further contributions on International/ICAO Standard Systems]

1.5.3
Methods to satisfy the Agenda item for consideration by the WRC and the advantages and disadvantages of each method

1.5.3.1
Method 1

Adopt a footnote that will permit the use of the band 108-117.975 MHz on a worldwide basis for the transmission of radionavigation satellite differential correction signals by international aeronautical standard ground-based system.

Introduce an agenda item for WRC-2006, which addresses expanded aeronautical surveillance applications in the 108-117.975 MHz Aeronautical Radionavigation Service band.

Advantages

A footnote in the Radio Regulations will facilitate the wide scale introduction of GNSS augmentation systems.

The use of new technologies, such as ADS-B, will be addressed by a suitable agenda item at WRC-2006
Disadvantages

None

1.5.3.2
Method 2 

Adopt a footnote that will permit the use of the band 108-117.975 MHz on a worldwide basis reserved for the use and development of a ICAO standard systems that support navigation and surveillance functions, through a communication data link, on the condition that priority and protection be given to the aeronautical radionavigation service.

Advantages

A footnote in the Radio Regulations will facilitate the wide scale introduction of GNSS augmentation systems and automatic dependent surveillance.

The use of GNSS augmentation will increase the accuracy of satellite radionavigation systems such that they can be used for precision landing. 
Disadvantages

Studies with respect to the impact of the surveillance function on other services in the lower adjacent band will not be completed by WRC-03.

1.5.4
Regulatory and procedural considerations
1.5.4.1
Introduce a new provision into Article S5 of the Radio Regulations, for Method 1, to permit the use of the band 108 –117.975 MHz for transmission of radionavigation satellite differential correction signals by international aeronautical standard ground-based system.
S5.VVV
The band 108-117.975 MHz in the aeronautical radionavigation service may be used to transmit supplementary navigational information, using ground-based augmentation systems conforming to recognized international aviation standards, on condition that no harmful interference is caused to the existing aeronautical radionavigation service.

1.5.4.2
Introduce a new provision into Article S5 of the Radio Regulations, for Method 2, to condition the operation of ICAO standardized systems supporting navigation and surveillance function.
ADD

S5.VVV
The band 108-117.975 MHz may be used by international aeronautical standard systems supporting navigation and surveillance functions. Such use shall not cause harmful interference to nor claim protection from international standard systems operating in the aeronautical radionavigation service.

ATTACHMENT 16 [to Oct.2001 ITU-R WP8D report, Doc 8D/255]
Source:
Document 8D/TEMP/124(Rev.1)

DRAFT CPM ELEMENTS FOR AGENDA ITEM 1.15, RESOLUTION 605

1.2
Agenda item 1.15 - Studies concerning RNSS

"to review the results of studies concerning the radionavigation-satellite service in accordance with Resolutions 604, 605 and 606."

1.2.1
Band 1 164-1 215 MHz (Resolution 605)

Resolution 605: "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 provisions: No. S5.328A

Relevant ITU‑R Recommendations: Working document toward a preliminary draft new Recommendation: "Methodology for assessing the impact of the radionavigation-satellite service (space-to-Earth) on the aeronautical radionavigation service (DME/TACAN) in the band 1 164‑1 215 MHz"

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 pfd limit to protect ARNS receivers (combined with a methodology to derive the aggregate power flux-density from all RNSS (space-to-Earth) systems in the bands given in No. S5.328A).

1.2.1.2
Analysis of the results of studies relating to the possible methods of satisfying the agenda item

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 power flux-density (see first note below) produced at the Earth's surface by all co‑frequency or overlapping frequency RNSS (space-to-Earth) transmissions that is less than or equal to [(116.6 dB(W/m2) in any 1 MHz band] for all angles of arrival should be sufficient to protect ARNS receivers from harmful interference. This value was derived using an agreed methodology (see Annex 1, Section 2, of [the PDNR in Attachment XX (8D/TEMP/143)]).

NOTE - There are studies under way to determine if the protection criterion should be expressed in terms of pfd or eipfd.

NOTE - The methodology that will enable a determination to be made of RNSS systems compliance with the aggregate protection criterion still needs to be finalized.

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 receivers characteristics described in [Report (8D/TEMP/144)], 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 DME/TACAN ground beacons within their receiver's 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 DME/TACAN, while not claiming protection as required in the RR footnote S5.328A adopted by WRC-2000.

1.2.1.3
Methods to satisfy the agenda item for consideration by WRC and the advantages and disadvantages of each method

There are several potential methods which can be used to satisfy this agenda item:

i)
Method A - No pfd limit

Under this method the provisional pfd limit would be deleted from No. S5.328A, following the agreement that protection of ARNS is assured, and there would be no further changes to the RR.

Advantages

The designers of RNSS systems would potentially have greater freedom to develop new systems, and there would be no additional regulatory burden for the BR or Administrations. Any harmful interference concerns will continue to be managed using existing regulations (Art. S15).

Disadvantages

There are no regulatory protection criteria for ARNS receivers.

This will create uncertainty about whether ARNS systems are indeed protected. 

Increase of a number of RNSS systems may result in increase of an aggregate pfd up to a level at which there will be harmful interference to ARNS systems.

This will also create uncertainty for RNSS systems on how to apply the provision of S5.328A stating that RNSS systems shall protect ARNS systems, as well as uncertainty about the interference impact of other RNSS systems.

There is no suitable mechanism or procedures to ensure that harmful interference to ARNS systems is prevented.

Article S15 provisions could only apply after harmful interference occurs, which is not acceptable for a safety service, and the application of this Article would create additional burden for the BR and administrations.

It is not clear between what organizations agreement would be reached or what the agreement would contain. 

ii)
Method B - Aggregate protection criterion for ARNS in RRs; compliance to be assured by administrations

The aggregate protection criterion for ARNS would be specified in the RRs, but with a reference to a Resolution that leaves the obligation to assure that protection is provided directly to administrations (using a methodology and associated regulatory procedures that would be developed within the ITU-R and included in new Recommendations available for the guidance of affected administrations).

Advantages

The obligation to protect ARNS would be stated in the Radio Regulations, while the burden of assuring that the protection is provided would be handled outside of ITU, directly between interested administrations. 

By leaving the process of assuring compliance with this protection criterion to administrations (much in the way Resolution 76 (WRC‑2000) operates with respect to non‑GSO FSS protection of GSO FSS and GSO BSS systems), there would be no additional regulatory burden for BR. 

The provisions of the implementing resolution will entail discussions between operators of RNSS systems. As the prospective operators of future RNSS systems will need to meet other RNSS operators with whom they propose to share frequencies in order to ensure satisfactory sharing, the necessary consultation on the aggregate protection criterion could be absorbed as part of an existing process.

This method would place an aggregate protection criterion to be met by all systems in the RNSS. This would ensure that there is an absolute protection criterion level that can be seen by the ARNS and therefore ARNS remains protected.

ARNS would not suffer if ITU guesses wrong on the number of co-frequency RNSS systems that will be seen at any particular frequency. This point is the principal shortcoming of an approach that is based on an aggregate pfd limit that is applied through a per-system or per-satellite pfd limit.

Unlike the "no-pfd" approach in Method A, ARNS would not be left exposed to the prospect of unconstrained interference with nothing more than the procedures of Article S15 to rely upon as a remedy.

RNSS operators will not have to face efficiency penalties and artificial constraints stemming from a requirement to make aggregate interference showings for systems that are not and may never be operational. 

Disadvantages

Administrations operating ARNS systems may not have full visibility of the process.

Because the BR is not involved, there would be no independent verification that the limit would be met.

The method could be open to abuse by an RNSS operator using up the whole protection criterion allowance. 

It may not be immediately clear which system would have caused any interference or which of the responsible administrations would be responsible for solving any problem. A procedure might be needed to ensure that the technical parameters which would be recorded in the normal course of registration in the Master Frequency Register would correspond to those which had been used by administrations to ensure that the aggregate protection criterion would be respected.

There may be burdens for administrations and the BR associated with the development of technical and regulatory tools to ensure compliance with the obligation to protect ARNS systems.

iii)
Method B/a - Aggregate protection criterion for ARNS in RRs; compliance to be assured by administrations; results to be published by BR

Method B would be applied. 

In addition, administrations would send the details of each system as well as the results of the aggregate protection criterion calculation to the BR, which would publish them in a form (e.g., a Section of the Space Network List) that would permit administrations of ARNS systems to verify them.

Advantages

All of the advantages of Method B apply as well with Method B/a.

By adding a non-technical involvement of the BR, administrations operating ARNS systems would have full visibility of the process and better assurance of protection.

Disadvantages

The method could be open to abuse by an RNSS operator using up the whole protection criterion allowance.

Because the BR is not involved in checking the results, there would be no independent verification that the protection criterion would be met.

The BR would become involved, with financial consequences, but to a minimal extent.

There may be burdens for administrations and the BR associated with the development of technical and regulatory tools to ensure compliance with the obligation to protect ARNS systems.
iv)
Method B/b - Aggregate protection criterion for ARNS in RRs; compliance to be assured by administrations; results to be checked and then published by BR

Method B would be applied.

In addition, administrations would send the details of each system as well as the results of the aggregate protection criterion calculation to the BR, which would first check and then publish them in a form (e.g., a Section of the Space Network List) that would permit administrations of ARNS systems to verify them.

Advantages

All of the advantages of Method B apply as well with Method B/b.

BR involvement would ensure independent verification that the protection criterion would be satisfied.

Administrations operating ARNS systems would have full visibility of the process and better assurance of protection.

Disadvantages

The method could be open to abuse by an RNSS operator using up the whole protection criterion allowance.

The BR would become more deeply involved, with greater financial and administrative consequences.

There may be burdens for administrations and the BR associated with the development of technical and regulatory tools to ensure compliance with the obligation to protect ARNS systems.

It is unclear whether systems to be taken into account by the BR in the calculations are limited to operational systems, or include all filed systems.

There may be burdens and constraints on RNSS systems if planned systems are included in the BR calculations but are never brought into use.

It would be difficult for systems that have passed the BR calculation and been brought into use to accommodate subsequent RNSS systems.

v)
Method C - Application of a coordination procedure for protection of ARNS

This method entails the application of coordination procedures to sharing cases involving RNSS and ARNS systems in the band 1 164-1 215 MHz, as well as between non-GSO RNSS systems and between non-GSO and GSO RNSS systems. The coordination would be accomplished through close cooperation between aeronautical and radiocommunication experts meeting under the auspices of the ITU and ICAO.

Advantages

Adoption of an appropriate coordination procedure could ensure protection of terrestrial services from RNSS systems. It also assures cooperation and compatibility between RNSS systems. The burden for regulatory oversight/involvement is removed from the BR. Working with the ICAO would provide the mechanism for coordination on a global basis, and thereby ensure a globally uniform level of protection of the ARNS, as is required for safe operation of international civil aviation.

The need for a pfd in the RR would be removed, but ARNS would receive real protection agreed by the parties concerned.

Disadvantages

This process of using coordination procedures has not been applied where a subject service is a safety service.

ICAO deals only with ARNS systems for civil aviation purposes.

The basis for this method would need to be added to the ICAO mandate (if acceptable to ICAO contracting states) and this would place an additional burden on ICAO resources.

This method does not meet the ICAO position, which states a requirement for a limit in the RRs.

This method would add an additional burden on administrations.

vi)
Method D/a - Single-entry limit per RNSS system based on an aggregate protection criterion for the ARNS

This method would consist of including in the RR a single-entry limit which would apply to each individual RNSS system. This limit would be derived from the overall aggregate protection criterion for the ARNS and an assumption of the maximum number of co-coverage, co-frequency RNSS systems.

Advantages

This method could simplify notification/coordination of RNSS systems.

This method would allow simple checking of compliance by the BR.

Development of new or modified RNSS systems will not result in creation of harmful interference to ARNS systems, as long as the resulting number of RNSS systems is less than or equal to the number of RNSS systems that formed the basis for the single-entry limit.

There will be no additional regulatory burden for administrations while developing new systems because there is no need for coordination between RNSS and ARNS systems.

Disadvantages

This method will either imply a conservative assumption on the maximum number of co-frequency, co‑coverage RNSS systems, which could lead to a protection criterion level per system that is too stringent or would not guarantee full protection to DME systems if more RNSS systems than assumed are implemented.

No flexibility would be allowed for RNSS systems not using the full per-system pfd allowance to offer spare power to other RNSS systems.

vii)
Method D/b - Single-entry limit per RNSS system based on an aggregate protection criterion for the ARNS and a limit on the number of RNSS systems

This method would consist of including in the RR a limit which would apply to each individual RNSS system and a limit on the number of RNSS systems in any portion of the frequency allocation. This limit would be derived from the overall aggregate protection criterion for the ARNS, and the maximum number of co-coverage, co-frequency RNSS systems.

Advantages

This method would avoid additional notification or coordination of RNSS systems. Specifically, multi-lateral coordination of RNSS systems would be avoided.

This method would ensure protection of ARNS with no additional coordination.

This method would allow simple checking of compliance by the BR.

Disadvantages

This method will either lead to a regulation permitting a large number of co-frequency, co‑coverage RNSS systems, which could lead to an excessively restrictive protection criterion level per system or lead to a regulation allowing generous protection criterion per system but limiting deployment to few RNSS systems.

No flexibility would be allowed for RNSS systems not using the full per-system pfd allowance to offer spare power to other RNSS systems.

The ITU, except for the use of a priori planning, is not able to limit the filing of RNSS systems.

1.2.1.4
Regulatory and procedural considerations

The existing footnote S5.328A 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 could be modified to remove the provisional pfd value, and instead refer to a revised Resolution 605 in which the method (possibly including a pfd limit), criteria, and even technical basis for DME protection is described.

The regulatory provisions needed to implement Method B consist of just a few elements. First, Method B contemplates that ITU-R will agree on the value (now X dBW/m2/MHz) of a protection criterion for ARNS as against all RNSS downlink emissions. Second, an obligation would be placed at WRC-03 on administrations operating RNSS downlinks in the 1 164‑1 215 MHz band to ensure, among themselves, that this protection of ARNS systems is provided, regardless of the number of RNSS systems operating in the band. It would be the RNSS operators and their administrations, and not ITU, who bear the burden of assuring compliance with the protection obligation. This, in turn, would provide opportunities for administrations operating or planning to operate RNSS systems in the 1 164‑1 215 MHz band to engage in negotiations among themselves (there is no current mechanism to accomplish this). Third, the ITU is to develop tools, including a methodology for assessing aggregate interference levels and associated procedures, that administrations could use among themselves to ensure compliance with the obligation to protect ARNS systems. The tools would be provided in a non-mandatory, "for guidance" context by ITU-R, but would not require further action by a WRC. 

Example provisions to implement Method B, along with example provisions to implement Method B/a and Method B/b, are included in Appendix 1 to Chapter 1.

A second possible regulatory provision for method B, B/a, B/b could consist in applying to this frequency band the provisions of No.´s S9.12, S9.12A and S9.13. The protection of ARNS systems would be ensured through the inclusion of a protection criterion for ARNS in a footnote of Article S5 or in a resolution for which compliance shall be ensured by administrations operating RNSS systems in the process of coordinating under No.´s S9.12, S9.12A, S9.13 and S9.7. The process of assessing compliance with the aggregate protection criterion for the ARNS should be explicitly described in ITU-R Recommendation [RNSS], taking into account an agreed ARNS antenna pattern. An example provision to implement Method B/a is included in Appendix 2 to Chapter 1. 

.

Appendix 1 to Chapter 1 of the CPM Report

A.
The following is an example of the package of regulatory provisions that would allow Method B under Section 1.2.1.3 above to be implemented:

1
Modify S5.328A to remove the aggregate power flux-density limit, but specify in the footnote that the provisions of new Resolution [RNSS 1] (WRC-03) shall apply.

2
Include in the Radio Regulations (perhaps in Article S21) provisions that essentially repeat resolves x), resolves y) and resolves w) from No. 3 below.

3
Adopt Resolution [RNSS 1], which shall include the following three resolves:

w)
that administrations shall ensure, without validation by the BR, that the aggregate pfd levels produced by all space stations of all radionavigation-satellite service systems at the Earth's surface does not exceed the value –XXX dB(W/m2) in any 1 MHz band for all angles of arrival, which is required to ensure the protection of ARNS systems;

x)
that administrations operating or planning to operate RNSS systems or networks, for which complete coordination or notification information, as appropriate, was received by BR after 2 June 2000, in the 1 164‑1 215 MHz frequency band, individually or in collaboration, shall take all necessary steps, including, by means of appropriate modifications to their systems or networks, to meet the protection criterion in resolves w) above;

y)
that, in the event that the aggregate interference protection required in resolves w) above is not provided, administrations operating RNSS systems or networks in the 1 164‑1 215 MHz band shall take all necessary measures expeditiously to reduce the aggregate power flux‑density level to that given in resolves w) above.

4
If not done before or at WRC-03, include in Resolution [RNSS 1] invitations to ITU-R to:

a)
develop before WRC-05/06 (but not as an agenda item) an ITU-R recommendation containing a suitable methodology to derive an aggregate power flux-density for all RNSS space stations of one system from the aggregate power flux-density for all systems given in resolves w) above, in order to help administrations operating RNSS systems in this band in limiting the aggregate interference into ARNS stations; and

b)
develop before WRC-05/06 (but not as an agenda item) an ITU-R recommendation that contains procedures that administrations (RNSS and ARNS) can use to ensure that the aggregate protection obligation is met.

B.
The following is an example of the package of regulatory provisions that would allow Method B/a under Section 1.2.1.3 above to be implemented:
Same as for method B, except :

Add a new "resolves":

xbis) administrations shall send to the Bureau all detailed characteristics of their systems as modified by the application of resolves x) and which are deemed to enable to satisfy the protection criteria given in resolves w); 

Add a new "invites the Bureau":

To publish the RNSS systems detailed characteristics provided by administrations under the provision of resolves xbis);

C.
The following is an example of the package of regulatory provisions that would allow Method B/b under Section 1.2.1.3 above to be implemented:

Same as for method B/a except the new "invites the Bureau" would now read:

To publish the aggregate power flux-density produced by all the space stations of all radionavigation-satellite systems at the Earth's surface as calculated using the detailed characteristics provided by Administrations under the provision of resolves xbis); 

Appendix 2 to chapter 1 of the cpm report 

The following is an example of the regulatory provisions that would allow Method B/a under section 1.2.1.3. Portions of the example, specifically resolves 2 of Resolution [RNSS 2], and the modification of S5.328A below, could be applied in application of the provisions of Method B (Appendix 1 of Chapter 1).

Modify S5.328A to incorporate the reference of article S9.12, S9.12A, S9.13 and specify in the footnote that the provisions of new Resolution [RNSS 2](WRC-03) shall apply.

RESOLUTION RNSS 2 (WRC-03)

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

The World Radiocommunication Conference (Caracas, 2003),

considering

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

b)
that WRC-2000 (Istanbul) had decided to introduce a new allocation for the radionavigation-satellite service (space-to-Earth) in the frequency band 1 164-1 215 MHz, with a provisional limit on the aggregate power flux-density produced by all the space stations within all radionavigation-satellite networks 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 systems in the aeronautical radionavigation service operating in the 1 164‑1 215 MHz range from emissions of radionavigation-satellite service networks;
d)
that only a few radionavigation-satellite service systems are expected to be deployed in this band;

e)
that it is unlikely that more than two systems will have overlapping frequencies, and that this would require a close cooperation between these systems;

f)
that planned RNSS systems, as of May 2003, correspond to satellites having a circular orbit,

resolves

1
that the level of [(116.6 dBW/m2/MHz for the aggregate power flux-density] applying at the Earth's surface for all the space stations within all radionavigation-satellite systems for all angles of arrival is adequate to ensure the protection by these multiple networks of systems in the aeronautical radionavigation service in the band 1 164‑1 215 MHz;

2
that administrations operating or planning to operate radionavigation-satellite service networks in the band 1 164‑1 215 MHz shall ensure, without validation by the BR, when coordinating under Nos. S9.7, S9.12, S9.12A and S9.13, that the protection criterion referred to in resolves 1 is not exceeded;

3
that the methodology contained in Recommendations ITU-R M.[RNSS] … shall be used by administrations for calculating the aggregate equivalent power flux-density produced at the Earth's surface by all the space stations within all radionavigation-satellite systems in the band 1 164‑1 215 MHz;

4
that administrations operating or planning to operate radionavigation-satellite service networks in the band 1 164‑1 215 MHz shall provide, after coordination under Nos. S9.7, S9.12, S9.12A and S9.13 the results regarding the compliance with the protection criterion referred to in resolves 1; 

5
that administrations operating or planning to operate radionavigation-satellite service networks in the band 1 164‑1 215 MHz shall provide, after coordination under Nos. S9.7, S9.12, S9.12A and S9.13 the RNSS systems characteristics used when applying Recommendation ITU-R [RNSS];

6
that administrations operating or planning to operate RNSS systems or networks, for which complete coordination or notification information, as appropriate, was received by BR after 2 June 2000, in the 1 164‑1 215 MHz frequency band, individually or in collaboration, shall take all necessary steps, including, if necessary, by means of appropriate modifications to their systems or networks, to meet the protection criterion referred to in resolves 1;

7
that, in the event that the aggregate interference protection required in resolves 1 above is not provided, administrations operating RNSS systems or networks in the 1 164‑1 215 MHz band shall take all necessary measures expeditiously to reduce the aggregate power flux‑density level to that given in resolves 1,

instructs the Director of the Radiocommunication Bureau

1
to publish upon completion of coordination under Article Nos. S9.7, S9.12, S9.12A, S9.13, the results regarding the compliance with the protection criterion referred to in resolves 1; 

2
to publish upon completion of coordination under Article Nos. S9.7, S9.12, S9.12A, S9.13, the RNSS systems characteristics used when applying Recommendation ITU-R [RNSS].

ATTACHMENT 17 [to Oct.2001 ITU-R WP8D report, Doc 8D/255]
Source:
Document 8D/TEMP/116(Rev.2)

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 the 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 dB(W/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 dB(W/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 are 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 –pfd limit 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 limit in some portions of the band and no pfd limit 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 currently avoid operating in the band 1 215-1 260 MHz, because they fear that they would be interfered with by existing RNSS systems. If such radars were to be introduced in this band, existing RNSS systems [might] [would] cause harmful interference to radionavigation radars, in violation of No. S5.329.

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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�PAGE \# "'Page: '#'�'"  ��Suggest adding: "Provides [Restores] primary allocation to the radiolocation service at frequencies sufficiently below 6 GHz [in the vicinity of 3 GHz] as needed to meet radar operational requirements" and additional text in the background to support the need for S-band allocations (e.g., an input to WP 8B regarding reasonable transmitter powers, antenna apertures, etc, for given platforms at UHF, L-band, S-band, C-band, and so on, from which a summary can be put into the background). We know that S-band is needed for medium-long range detection of relatively small targets from mobile platforms, so we should make this clear. We need to obviate a discuss with non-radar people about why this can't be done at other frequencies. Also, we should add something like:  "Provides a primary allocation to the radiolocation service, contiguous with existing 3100 - 3XXX MHz band, with sufficient bandwidth to meet today's requirement for improved radar target imaging resolution and less-reflective target detection against a clutter environment".
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