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· It should be noted that the texts dealing with regulatory and procedural matters is being forwarded to the Special Committee for further review and comment at its meeting in December 2006. The outcome of the Special Committee on the matter will be submitted to the CPM (Resolution ITU-R 2 refers).
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in accordance with Resolution 747 (WRC-03), to consider upgrading the radiolocation service to primary allocation status in the bands 9 000-9 200 MHz and 9 300-9 500 MHz and extending by up to 200 MHz the existing primary allocations to the Earth exploration-satellite service (active) and the space research service (active) in the band 9 500-9 800 MHz without placing undue constraint on the services to which the bands are allocated

Resolution 747 (WRC-03)

Possible upgrade of the radiolocation service to primary allocation status in the frequency bands 9 000-9 200 MHz and 9 300-9 500 MHz, and possible extension of the existing primary allocations to the Earth exploration-satellite service (active) and the space research service (active) in the band 9 500-9 800 MHz

Executive summary

The CPM text onWRC-07 Agenda item 1.3 provides the results and analysis of studies, and potential methods to satisfy the agenda item taking into account the results of the studies conducted since WRC-03. Agenda item 1.3 is comprised of two distinct issues: 1) consider upgrading the radiolocation service (RLS) to primary allocation status in the bands 9 000-9 200 MHz and 9 300‑9 500 MHz, and 2) consider extending the Earth exploration-satellite service (EESS) (active) and space research service (SRS) (active) allocations in 9 500-9 800 MHz by as much as 200 MHz.

With regard to the radiolocation allocation upgrade, the tests and studies show compatibility between the radiolocation and radionavigation systems, leading to the conclusion that the RLS allocations can be upgraded to primary status with no impact on the radionavigation service (RNS). As a result of the studies, two methods to satisfy the agenda item are provided in the CPM text. In Method A1, the RLS is upgraded to primary status with the inclusion of regulatory text giving the RNS priority over the RLS. Method A2 upgrades the RLS allocation to primary without the additional regulatory text, thereby placing the RLS and RNS on equal status.

For the EESS (active) and SRS (active) extension, the CPM text provides two methods to satisfy the agenda item. Method B1, which is the preferred method according to Resolution 747 (WRC-03), proposes an allocation in 9 300-9 500 MHz band with regulatory text to protect the RNS and RLS and to limit the EESS (active) and SRS (active) allocations to wideband systems that could not be accommodated in the existing 300 MHz allocation. Since it is ultimately up to WRC-07 to decide on the suitability of EESS (active) and SRS (active) operations in 9 300‑9 500 MHz, Method B2 is provided where the extension would be placed in 9 800‑10 000 MHz. Presentation of the studies and inclusion of both methods provides the WRC-07 with maximum flexibility to make its decisions.

1/1.3/1
Issue A  resolves to invite ITU-R
1
to continue to study, as a matter of urgency, the technical characteristics, protection criteria, and other factors of radiolocation and radionavigation systems that ensure compatible operations in the bands 9 000-9 200 MHz and 9 300-9 500 MHz

1/1.3/1.1
Background

There is a need to provide contiguous spectrum in the bands around 9 GHz for the RLS allocated on a primary basis worldwide, in order to provide adequate spectrum for new radar systems to function. Emerging requirements for increased image resolution and increased range accuracy necessitate wider contiguous emission bandwidths than are currently available. Therefore, there is a 
need to upgrade the status of frequency allocations to the RLS in the frequency range 
9 000-9 200 MHz and 9 300-9 500 MHz in order for existing and planned radar systems to satisfy their required missions.

The bands 9 000-9 200 MHz and 9 300-9 500 MHz are allocated on a primary basis to the aeronautical radionavigation service (ARNS) and RNS, respectively. While radionavigation is recognized as a safety service as delineated in RR No. 4.10, RLS systems have demonstrated compatible operations with RNS systems in the bands 9 000-9 200 MHz and 9 300-9 500 MHz over many years through the use of similar system characteristics such as low-duty cycle emissions and scanning beams as well as interference mitigation techniques.

Previous and ongoing studies within the ITU-R addressing other frequency bands indicate that sharing in the bands 9 000-9 200 MHz and 9 300-9 500 MHz between the RNS and the RLS is likely to be feasible. It should be noted that Recommendation ITU‑R M.1313 contains the technical characteristics and protection criteria for maritime radars in the band 9 300-9 500 MHz and that Recommendation ITU-R M.1372 identifies interference reduction techniques which enhance compatibility among radar systems. 

1/1.3/1.2
Summary of technical and operational studies and relevant ITU-R Recommendations and Reports
Recommendation ITU-R M.1372-1 provides information on the various mitigation techniques that radars use among themselves to prevent pulsed interference from degrading their operations. Many of the radars tested in the below mentioned reports and recommendations employ these types of techniques.

Draft new Recommendation ITU-R M.[8B.8-10 GHz] contains characteristics and protection criteria for radiodetermination systems operating in the band 8.5-10 GHz. The radiolocation waveforms that were used in the testing were developed from information contained in this recommendation. The radionavigation systems that were tested are also representative of those in the recommendation.

Report ITU-R M.2050 contains results of tests with marine radionavigation systems and pulsed interference.

Report ITU-R M.2076, “Factors that mitigate interference from radiolocation and EESS/SRS (active) radars to maritime and aeronautical radionavigation radars in the 9.0-9.2 and 9.3-9.5 GHz bands and between EESS/SRS (active) radars and radiolocation radars in the 9.3-9.5 and 9.8-10.0 GHz bands”.
Preliminary draft new Report ITU-R M.[Duty Cycle Tests], “Test results illustrating the effective duty cycle of frequency modulated pulsed radiolocation and EESS waveforms in a marine radionavigation receiver”.
Report ITU-R M.2081, “Test results illustrating compatibility between representative radionavigation systems and radiolocation systems in the band 8.5-10 GHz”.  
While the aforementioned documents are considered to be sufficient to support conclusions to the Agenda item 1.3, it should be noted that protection criteria for radiodetermination systems need to be improved. In particular, the impact of radiolocation radars using duty cycles higher than those in draft new Recommendation ITU-R M.[8B.8-10 GHz] requires further study. There is currently no recommendation specifying the maximum acceptable duty cycle limit a radar receiver could be subject to without harmful operational disturbance.

1/1.3/1.3
Analysis of the results of studies

Recommendation ITU‑R M.1461-1 states that the effect of pulsed interference is difficult to quantify and is strongly dependent on receivers/processor design and mode of operation. Testing is one manner to quantify the effect of interference. Reports ITU-R M.2050, ITU-R M.2081 and ITU‑R M.2076 provide detailed information on the characteristics and interference mitigation techniques for radionavigation radars, EESS/SRS (active) systems, and radiolocation radars to mitigate interference. Preliminary draft new Report ITU-R M.[Duty Cycle Tests] presents test results showing how the effective duty cycle of FM pulsed signals is reduced as they pass through the receiver chain of marine radionavigation radars.

Testing was conducted to determine the ability of radionavigation radars to mitigate interference from radiolocation radars. Tests using a variety of radionavigation radars (maritime, precision approach radar, airborne weather, and airport surface detection equipment) showed a radar’s ability to suppress pulsed interference is closely related to duty cycle, pulse width of the interfering waveform, and to the bandwidth of the receiver. The test results showed typical radionavigation systems did not suffer any degradation in performance from interfering radiolocation waveforms at an I/N of +40 dB. In general, the pulse length and modulation characteristics of the potential interferer and the victim receiver are very different. The longer duty cycles of chirped waveforms are reduced to a value where the interference can be mitigated with interference mitigation circuitry (illustrated in Rec. ITU-R M.1372). The test results show compatibility between the RNS and the RLS in the band 9 000-9 200 MHz and 9 300-9 500 MHz.

1/1.3/2
Issue B  resolves to invite ITU-R
2
to continue to study, as a matter of urgency, the technical characteristics, protection criteria and other factors of radiolocation, radionavigation, EESS (active) and space research services (active) systems that ensure compatible operations in the band 9 300-9 500 MHz

1/1.3/2.1
Background

The band 9 500-9 800 MHz is allocated on a primary basis to the Earth exploration-satellite (EESS) (active), space research (SRS) (active), radiolocation and radionavigation services. In order to satisfy global environmental monitoring requirements for improved resolution, EESS (active) and the SRS (active) allocations require an increase of 200 MHz. This additional bandwidth will greatly improve the resolution of the features for global monitoring and for environmental and land-use purposes. Studies have been performed that analyse the compatibility between EESS (active), and the existing services in the possible extension band 9 300-9 500 MHz. 

1/1.3/2.2
Summary of technical and operational studies and relevant ITU-R Recommendations and Reports
Recommendation ITU-R RS.1166-3, “Performance and interference criteria for spaceborne active sensors”.
Recommendation ITU-R RS.1280, “Selection of active spaceborne sensor emission characteristics to mitigate the potential for interference to terrestrial radars operating in frequency bands 1-10 GHz”.
Preliminary draft new Report ITU-R RS.[9 GHz COMPAT], “Studies related to the compatibility between EESS (active) and the radiodetermination service in the 9 300-9 500 MHz and 
9 800-10 000 MHz bands and between EESS (active) and the fixed service in the 9 800-10 000 MHz band”. 
Also refer to Section 1/1.3/1.2.

1/1.3/2.3
Analysis of the results of studies

Recommendation ITU-R RS.1166-3 specifies the performance and interference criteria for spaceborne active sensors. Recommendation ITU-R RS.1280 provides a methodology for selecting active spaceborne sensor emission characteristics to help mitigate the potential for interference to terrestrial radars operating in frequency bands 1-10 GHz. Preliminary draft new Report ITU‑R RS.[9 GHz COMPAT] contains details on the pertinent compatibility studies and interference analyses performed over the 2003-2007 study cycle for the possible EESS (active) extension in the 9 GHz band under this agenda item.
When assessing the compatibility between radionavigation radars and systems operating in the EESS/SRS (active), tests and measurements along with analyses should be used for a more complete overview of the sharing potential. The test and analysis results show representative radionavigation and radiolocation radars do not suffer any degradation to their performance from representative EESS (Active) waveforms at an I/N of +40 dB
 for shipborne systems, I/N of +54 dB for airborne systems, I/N of +50 dB for ground-based systems, and an I/N of +28 dB for ground-based meteorological radars. Dynamic simulations show systems operating in 9 300-9 500 MHz may experience interference levels up to an I/N of +52 dB for shipborne systems, I/N of +45 dB for airborne systems, I/N of +23 dB for ground based systems, and an I/N of +27 dB for ground-based meteorological radars. It should be noted that these simulations show that narrowband EESS (active) systems (i.e. below 300 MHz bandwidth) present higher interference potential than wideband EESS (active) systems. Dynamic simulations performed to determine the impact of radiodetermination systems on the EESS (active) show a global deployment of 1 000 radar systems would not exceed the EESS (active) interference criteria defined in Recommendation ITU‑R RS.1166. Based on these results combined with the short durations of occurrence for the EESS (active) interference, compatibility between the EESS and radiodetermination systems operating in 9 300-9 500 MHz may be concluded. Further recognising that narrowband EESS (active) systems can already be deployed in the 9 500-9 800 MHz band, it can be concluded that the band 8 300-9 500 MHz can be allocated to the EESS (active) without any adverse impact on the radiodetermination service (RDS), provided that the EESS (active) allocation is limited to wideband systems (i.e. greater than 300 MHz) using the entire 9 300-9 800 MHz band. 

Since the SRS (active) systems operate in the vicinity of planets and celestial bodies other than the Earth or as experimental platforms for future EESS (active) systems, SRS (active) systems were not studied for compatibility with any Earth-based systems. Another possible use of the SRS (active) is as an experimental platform for a future EESS (active) system. However, in this case, the SRS (active) system and the EESS (active) system would be essentially the same. With respect to other types of EESS (active) systems other than synthetic aperture radars (SAR), it should be noted that precipitation radars and cloud profile radars cannot operate in this frequency range due to the physics of their intended applications. Altimeters, which are wideband EESS (active) systems operating at relatively low power levels, have been shown to not cause interference to radiodetermination systems in the 9 500‑9 800 MHz band. Results for any extension band should be analogous.  
Dynamic simulations to determine the interference into a spaceborne SAR operating in the EESS (active) from systems operating in the RDS indicate that the aggregate interference from a distribution of radiodetermination systems does not exceed the SAR interference criteria. Furthermore, since the SAR interference criteria given in Recommendation ITU-R RS.1166 allows 
for an exceedance of up to 1% for systematic interference and up to 5% for random interference events, it can be concluded that the radiodetermination systems will not cause excessive interference to the EESS (active) systems.

1/1.3/3
Issue C-1  resolves to invite ITU-R
3
as a matter of urgency, with due regard to services to which these bands are allocated:

‑
to study the compatibility between radars of the radiolocation and radionavigation, services in the bands 9 000-9 200 MHz and 9 300-9 500 MHz through testing and measurements
Refer to 1/1.3/1 (including subsections).

1/1.3/4
Issue C-2  resolves to invite ITU-R
3
as a matter of urgency, with due regard to services to which these bands are allocated:

‑
to continue to study and conduct the test measurements to determine the protection criteria for radionavigation and radiolocation systems in the bands 9 000-9 200 MHz and 9 300-9 500 MHz 

Refer to 1/1.3/1 (including subsections).

1/1.3/5
Issue C-3  resolves to invite ITU-R
3
as a matter of urgency, with due regard to services to which these bands are allocated:

‑
to study the compatibility between terrestrial radars of the radiolocation and radionavigation services, and spaceborne radars of the Earth exploration-satellite and space research services in the band 9 300-9 500 MHz
Refer to 1/1.3/2 (including subsections). 

1/1.3/6
Issue D  resolves to invite ITU-R
4
In the event that sharing studies in the 9 300-9 500 MHz band lead to unsatisfactory conclusions which do not fully satisfy the requirement for an increase by up to 200 MHz of contiguous spectrum for EESS (active) and space research services (active), to carry out additional sharing studies in the alternative frequency range 9 800-10 000 MHz 

1/1.3/6.1
Background

The band 9 800-10 000 MHz is allocated to the RLS on a primary basis and to the fixed service (FS) on a secondary basis in all regions. RR No. 5.477 allocates the band 9 800-10 000 MHz on a primary basis to the FS for certain countries. As stated in Resolution 747 (WRC-03), the 
9 800-10 000 MHz band was identified as an alternative to the 9 300-9 500 MHz band to obtain the 200 MHz bandwidth increase for EESS (active) and the SRS (active) needed to satisfy global environmental monitoring requirements for improved resolution. This additional bandwidth will greatly improve the resolution of the features for global monitoring and for environmental and land-use purposes. 

Due to the fact that studies have not definitively determined that compatibility exists in the 
9 300-9 500 MHz band, additional ITU-R studies have been performed that analyse the compatibility between EESS (active) and the existing services in the possible extension band 
9 800-10 000 MHz.

1/1.3/6.2
Summary of technical and operational studies and relevant ITU-R Recommendations and Reports
The studies summarized in Section 1/1.3/2.2 to determine compatibility between EESS (active), SRS (active) and the RDS in the possible extension band 9 300-9 500 MHz also included an assessment of compatibility between EESS (active), SRS (active) and the RDS in the possible extension band of 9 800-10 000 MHz. To determine interference into the RDS, dynamic simulations were used to evaluate the I/N levels at a radar receiver input due to a spaceborne SAR operating co-channel in the 9 800 to 10 000 MHz band.

Studies to determine compatibility between the EESS (active), SRS (active) and the FS also employed dynamic simulations to determine interference statistics at FS receivers from a proposed spaceborne SAR transmitter, and interference statistics at a proposed spaceborne SAR receiver from FS transmitters. Simulation results indicated the following:

•
Maximum interference levels into the spaceborne SAR were approximately 5.3 dB below the SAR interference criteria for both a world-wide random distribution of 1 536 
point-to-point (P-P) FS stations, and 1 536 P-P FS stations distributed within the administrations listed in RR No. 5.477.

•
The worst case I/N levels at P-P FS receivers from a spaceborne SAR occurred when the FS antenna was pointed at a 5( elevation angle and a 0( or 180( azimuth angle relative to the SAR3 inclination angle. The I/N levels varied based on the FS station latitude with a worst case value of −53 dB exceeded 1% of the time for an FS station located at a 45( latitude.

1/1.3/6.3
Analysis of the results of studies

Compatibility between SARs that might operate in the EESS (active) and systems operating in the RDS in the band 9 800-10 000 MHz would be analogous to the compatibility between such systems in the 9 300-9 500 MHz band. While no specific measurements have been performed for systems in 9 800-10 000 MHz band, the waveforms and test results should be similar to those in the 
9 300-9 500 MHz band. Therefore, when assessing the compatibility of radionavigation radars and systems operating in the EESS (active), tests and measurements along with analyses should be used for a more complete overview of the sharing potential (See Section 1/1.3/2.3).

To determine levels of interference into the RDS, dynamic simulations were used to evaluate the I/N levels at a radar receiver input due to a spaceborne SAR operating co-channel in the 9 800 to 10 000 MHz band. Results of these simulations were similar to those in the 9 300-9 500 MHz band (See Section 1/1.3/2.3).

As in the 9 300-9 500 MHz band, ITU-R studies have shown that the radiodetermination systems operating in the 9 800-10 000 MHz band will not cause excessive interference to the EESS (active) systems that may operate in this band.

With respect to sharing between the EESS (active) and the FS, ITU-R studies have shown that interference from a distribution of FS transmitters operating in the 9 800-10 000 MHz band did not exceed the interference threshold of a spaceborne SAR. Furthermore, since the SAR interference criteria given in Recommendation ITU-R RS.1166 allows for an exceedance of up to 1% for systematic interference and up to 5% for random interference events, it can be concluded that the FS systems will not cause excessive interference to the EESS (active) systems. Preliminary ITU-R studies have examined the interference from EESS (active) systems into FS systems operating in the 9 800-10 000 MHz band and have determined that the worst case interference from such systems does not exceed the long term protection criteria of the FS for this band. The short term 
protection criteria needs to be evaluated with respect to these simulation results. Finally, these preliminary studies used the peak power of the SAR to evaluate the interference into the FS stations while it is more appropriate to use the average power of the SAR for such an evaluation.

Since the SRS (active) systems operate in the vicinity of planets and celestial bodies other than the Earth or as experimental platforms for future EESS (active) systems, SRS (active) systems were not studied for compatibility with any Earth-based systems. Another possible use of the SRS (active) is as an experimental platform for a future EESS (active) system. However, in this case, the SRS (active) system and the EESS (active) system would be essentially the same. With respect to other types of EESS (active) systems other than SARs, it should be noted that precipitation radars and cloud profile radars cannot operate in this frequency range due to the physics of their intended applications. Altimeters, which are wideband EESS (active) systems operating at relatively low power levels, have been shown to not cause interference to radiodetermination systems in the 9 500‑9 800 MHz band. Results for any extension band should be analogous.  

1/1.3/7
Methods to satisfy the agenda item

1/1.3/7.1
further resolves 1 of Resolution 747 (WRC-03)

Method A1 – Upgrade the RLS to primary status in the bands 9 000-9 200 MHz and 9 300-9 500 MHz with addition of a new footnote (refer to 1/1.3/8.1) to protect existing services and modification of RR No. 5.475.

Advantages:
–
Provides a primary allocation to the RLS, contiguous across 8.5-10.5 GHz, with sufficient bandwidth to meet emerging requirement for increased image resolution and increased range accuracy.

–
Assures long-term operating and development environment for radiolocation systems.

–
Provides an explicit requirement for protection of the RNS through continued priority of the RNS over RLS.

–
Upgrading the RLS to co-primary status with a footnote meets the needs and radionavigation protection requirements specified by the maritime and aeronautical communities in the International Civil Aviation Organization and International Maritime Organization WRC-07 positions.

Disadvantages:
–
Considering RR Nos. 5.28, 5.29 and 5.30, the RLS would be maintained to a secondary status in this band with respect to the RNS.

Method A2 – Upgrade the RLS to a primary allocation in the bands 9 000-9 200 MHz and 
9 300-9 500 MHz. 

Advantages:

–
Provides a primary allocation to the RLS, contiguous across 8.5-10.5 GHz, with sufficient bandwidth to meet emerging requirement for increased image resolution and increased range accuracy.

–
Assures long-term operating and development environment for radiolocation systems.

· Provide primary allocation to the RLS at frequencies in the vicinity of 9 GHz as needed to meet radar operational requirements while maintaining the status of the RNS.

· Is consistent with the fact that current RNS and RLS systems have been successfully operating for many years in the 9 GHz range, including the 9 300-9 500 MHz band

· The coexistence of the RNS and RLS services exists in other bands such as 8 750-9 000 MHz, 9 200 to 9 300 MHz and 9 500-9 800 MHz without any footnote related to radiolocation.

Disadvantages:

–
This approach could constrain the future operational use of radionavigation systems because the RNS will not have a formal priority over RLS designated by a footnote.

–
The upgrade to co-primary without a footnote could preclude the deployment of certain types of navigation safety systems, particularly in the future.

1/1.3/7.2
further resolves 2 of Resolution 747 (WRC-03)

Method B1 – Provide a primary allocation to the EESS (active) and SRS (active) in the band 
9 300-9 500 MHz, extending the current RR No. 5.476A (refer to 1/1.3/8.2) and indicating that this extension is limited to systems that need a bandwidth wider than the bandwidth available within the existing allocation from 9 500-9 800 MHz.

Advantages: 

–
Provides additional 200 MHz primary allocation for EESS (active) and SRS (active) in order to greatly improve the resolution of the features that would operate contiguously across 9 300 to 9 800 MHz for global monitoring and for environmental and land-use purposes.

–
Assures long-term operating and development environment for EESS (active) and SRS (active) systems.

–
Provides an explicit requirement for protection of the RNS and RLS.

–
Avoid an extension of the allocation to narrow band EESS active systems(less than 300 MHz bandwidth) that may present higher interference potential against radiodetermination systems.

Disadvantages:

–
By extending the frequency band covered by RR No. 5.476A, EESS (active) may be potentially limited because it would have to protect the RNS and RLS.

Method B2 – Recognizing that Resolution 747 (WRC-03) indicates that the option presented in this method is only to be considered if Method B1 is not fully satisfactory, this method provides a primary allocation to the EESS (active) and SRS (active) in the band 9 800-10 000 MHz with a modification to RR No. 5.476A (refer to 1/1.3/8.2).

Advantages: 

–
Provides a primary allocation to the EESS (active) and SRS (active), contiguous across 9 500 to 10 000 MHz, with sufficient bandwidth to meet emerging requirement for increased image resolution.

–
Assures long-term operating and development environment for EESS (active) and SRS (active) systems.

–
Provides a primary allocation to the EESS (active) and SRS (active), at frequencies in the vicinity of 9 GHz as needed to meet operational requirements while explicitly protecting the radionavigation service and radiolocation service.

–
Avoids sharing with meteorological radars that operate in the 9 300-9 500 MHz band.

Disadvantages:

–
It is not the primary focus of Resolution 747 (WRC-03).

–
By extending the frequency band covered by RR No. 5.476A, EESS (active) may be potentially limited because it would have to protect the RNS and RLS.
–
In the band 9 975-10 000 MHz, the compatibility with the meteorological-satellite service (Metsat) allocated on a secondary basis by RR No. 5.479 was not studied. Hence, any EESS (active) allocation on a primary basis in this band would present a potential risk that may preclude the future use of this band by Metsat if compatibility is not effective.

–
Since it is not known whether the characteristics of radionavigation systems that operate on a primary basis in seven administrations specified in RR No. 5.478 are contained in draft new Recommendation ITU-R M.[8B.8-10 GHz], compatibility with these systems has not been studied and therefore cannot be confirmed.
1/1.3/8
Regulatory and procedural considerations

Where appropriate, changes to the Table of Frequency Allocations in RR Article 5 will be required, consistent with each method.
1/1.3/8.1
further resolves 1 of Resolution 747 (WRC-03)

Method A1 – An example of a possible new footnote for RR Article 5 suggested by Method A1 is given below:
ADD

5.RAD
In the bands 9 000-9 200 MHz and 9 300-9 500 MHz, stations operating in the radiolocation service shall not cause harmful interference to, nor claim protection from systems operating in the aeronautical radionavigation service (9 000-9 200 MHz) or in the radionavigation service (9 300-9 500 MHz). In the band 9 300-9 500 MHz, ground-based radars used for meteorological purposes have priority over other radiolocation devices.

An example of possible modification to footnote RR No. 5.475 of Article 5 suggested by Method A1 is given below:
MOD

5.475
The use of the band 9 300-9 500 MHz by the aeronautical radionavigation service is limited to airborne weather radars and ground-based radars. In addition, ground-based radar beacons in the aeronautical radionavigation service are permitted in the band 9 300-9 320 MHz on condition that harmful interference is not caused to the maritime radionavigation service. 
1/1.3/8.2 
further resolves 2 of Resolution 747 (WRC-03)

Method B1 – An example of a possible new footnote for RR Article 5 suggested by Method B1 is given below:
ADD

5.EESS

The use of the band 9 300-9 500 MHz by Earth exploration-satellite service (active) and space research service (active) is limited to systems that cannot be accommodated within the 9 500-9 800 MHz band and that require bandwidths larger than 300 MHz.
An example of possible modification to footnote RR No. 5.476A of Article 5 suggested by Method B1 is given below:
MOD

5.476A
In the band 9 300-9 800 MHz, stations in the Earth exploration-satellite service (active) and space research service (active) shall not cause harmful interference to stations of the radionavigation and radiolocation services.

Method B2 – An example of possible modification to footnote RR No. 5.476A of Article 5 suggested by Method B2 is given below:
MOD

5.476A
In the band 9 50010 000 MHz, stations in the Earth exploration-satellite service (active) and space research service (active) shall not cause harmful interference to stations of the radionavigation and radiolocation services.
AGENDA ITEM 1.4

to consider frequency-related matters for the future development of IMT‑2000 and systems beyond IMT‑2000 taking into account the results of ITU‑R studies in accordance with Resolution 228 (Rev.WRC‑03)

Resolution 228 (Rev. WRC-03)
Studies on frequency-related matters for the future development of IMT-2000 and systems beyond IMT-2000 as defined by ITU-R.

Executive summary
Inputs from contributing and interested parties as contained in Annex 4 of Circular Letter CA/128 were taken into account with regards to developing draft CPM text for Agenda item 1.4. The information provided was included unchanged in the development of this draft CPM text.

A new name of “IMT-Advanced” for those systems, system components, and related aspects that include new radio interface(s) that support the new capabilities of systems beyond IMT-2000, has been proposed as detailed in the draft Resolution ITU-R M.[IMT.NAME] that will be considered for approval at the 2007 Radio Assembly. This draft Resolution clarifies that the term “IMT-2000” includes the future development of IMT-2000 and that “IMT” comprises both IMT-2000 and IMT‑Advanced.

Section 1/1.4/1.3/1 describes the results of Report ITU‑R M.2078, where the predicted total spectrum bandwidth requirement for both existing mobile cellular systems, including pre-IMT-2000 and IMT-2000 and its enhancements, and IMT-Advanced for the year 2020 was calculated for both low and high user-demand scenarios to be 1 280 MHz and 1720 MHz, respectively. The selection process for possible candidate bands of IMT must consider compatibility, coordination and sharing with other primary services. To aid this process, the sharing studies between IMT and other services, such as digital video broadcasting (DVB), radar, and the fixed satellite service (FSS), were conducted. The status of sharing studies prepared in accordance with Resolution 228 (WRC-03) and relevant to the candidate bands is summarized in the CPM text in Section 1/1.4/4.2. 
Section 1/1.4/1.3/1 describes the results of Report ITU-R M.2079 and indicates that the candidate bands should focus on bands between 400 MHz and 5 GHz, but that nomadic applications may be accommodated in the 5 GHz bands allocated to the mobile service (MS) in accordance with RR No. 5.446A and Resolution 229 (WRC-03), and in other bands. Therefore, an additional identification in the 5 GHz band specifically to IMT in the Radio Regulations may not be necessary.

In addition to bands already identified for IMT-2000, the following bands are being considered as candidate bands for the terrestrial component of IMT-2000 and IMT-Advanced: 410-430 MHz, 450-470 MHz, 470-806/862 MHz, 2.3-2.4 GHz, 2.7-2.9 GHz, 3.4-4.2 GHz and 4.4-4.99 GHz. In all of these bands, administrations have implemented various systems and services, as listed in Report ITU-R M.2079, so that these bands are not currently available for the worldwide or Regional deployment of IMT-2000 and IMT-Advanced. A summary of advantages and disadvantages is included in Section 1/1.4/5.
With regard to the satellite component of IMT-2000 and IMT-Advanced, studies have been undertaken to assess the spectrum requirements for the period 2010 to 2020 and have identified a requirement for additional spectrum. Candidate frequency bands for the satellite component have been proposed for identification in the ranges 1 518-1 525 MHz and 1 668-1 675 MHz, recognizing 
the difficulties of using the 1 668-1 675 MHz for such purpose (see Resolutions 670 (WRC-03) and 744 (WRC-03)). However, these bands would not fully meet the predicted spectrum requirements as established in Report ITU-R M.2077.
There are three methods to satisfy the agenda item for the terrestrial component and one method for the satellite component of IMT, which can be found in Section 1/1.4/6 and the regulatory and procedural considerations can be found in Section 1/1.4/7.  
1/1.4/1
Issue A  resolves 2
to invite ITU‑R to report, in time for WRC‑07, on the results of studies on the spectrum requirements and potential frequency ranges suitable for the future development of IMT‑2000 and systems beyond IMT‑2000, taking into account:

–
the evolving user needs, including the growth in demand for IMT‑2000 services; 

–
the evolution of IMT‑2000 and pre-IMT‑2000 systems through advances in technology; 

–
the bands currently identified for IMT‑2000; 

–
the time-frame in which spectrum would be needed; 
–
the period for migration from existing to future systems; 

–
the extensive use of frequencies below those identified for IMT‑2000 in No. 5.317A. 
1/1.4/1.1
Background

In Recommendation ITU-R M.1645, a new radio access interface(s) is envisaged to handle a wide range of supported data rates according to economic and service demands in multi-user environments with peak data rates, as targets for research, of up to approximately 100 Mbit/s for high mobility applications such as mobile access and up to approximately 1 Gbit/s for low mobility applications such as nomadic/local wireless access. 

In RR Nos. 5.317A, 5.384A, and 5.388, WARC-92 and WRC-2000 together with Resolutions 212 (Rev. WRC-97), 223 (WRC-2000) and 224 (WRC-2000) identified bands for the terrestrial component of IMT-2000, recognizing that administrations have the flexibility to use the bands for other applications of services to which the bands are allocated and to implement IMT-2000 in other mobile bands.

Since 2000, IMT-2000 systems have been deployed in the bands identified at WARC-92 and WRC‑2000. As of the end of 2005, more than 10% of the world’s 2 billion terrestrial mobile subscribers had already moved to IMT-2000 systems and this figure is growing rapidly.

Regarding the satellite component, the number of users of mobile-satellite service (MSS) systems overall (including non-IMT-2000 systems) has continued to grow, largely based on voice and low data rate telecommunications, with at least one system providing services using one of the satellite radio interfaces for the satellite component of IMT-2000. Furthermore, aimed at addressing the mobile applications, including convergence between services, there are new approaches emerging for satellite systems, such as distribution of multimedia content services and integrated MSS/terrestrial networks. 

Looking further to the future, improvements in satellite technology are expected which will result in the increase of the overall spectrum efficiency. However, to fulfil the framework for the satellite component of IMT, it is envisaged that further spectrum is needed in addition to that identified at WARC-92 and WRC-2000. As demonstrated by the ITU-R, operation in separate frequency bands should continue to be the rule in bands currently identified for the satellite and terrestrial components of IMT‑2000.

As a consequence, standalone satellite systems will always exist. However, hybrid terrestrial/satellite systems with continuous service provision over an unlimited coverage provide a way to deploy an integrated infrastructure using the same spectrum. Footnote RR No. 5.351A, with its reference to Resolution 225 (Rev. WRC-03), identifies certain bands as being available for the satellite component of IMT-2000. The bands 1 518-1 525 MHz and 1 668-1 675 MHz were allocated to the MSS at WRC-03, with a number of regulatory constraints or provisions relating to sharing with other services allocated in the same bands. Resolves 4 of Resolution 225 (Rev. WRC-03) indicates that a future competent conference may consider adding the bands 1 518-1 525 MHz and 1 668-1 675 MHz to the frequency bands indicated in resolves 1 (bands for the satellite component of IMT-2000).
1/1.4/1.2
Summary of technical and operational studies, and relevant ITU-R Recommendations and Reports

Recommendations ITU-R M.818-2, ITU-R M.1391-1, ITU-R M.1645, ITU-R M.1768, 
ITU-R M.1167, and draft revised Recommendation ITU-R M.1036-2; Reports ITU-R M.2072, ITU-R M.2074, ITU-R M.2077, ITU-R M.2078 and ITU-R M.2079.
Globally identified frequency bands will encourage the adoption of IMT by facilitating global roaming and reducing equipment cost through economies of scale. This is a preferred objective. It would also be preferable for the new frequency bands that support the wide area mobility capability of IMT-Advanced to be reasonably close to the bands already identified for IMT-2000 facilitating the re-use of this spectrum. Furthermore, for suitable spectrum for new applications, especially if a wide bandwidth or paired spectrum is needed, it is desirable to identify the spectrum at an early stage so that it can be made available for use in a timely manner. 

Enhancements in radio technology are enabling operators to increase their capacity within their assigned spectrum. This could allow operators to evolve their existing IMT-2000 systems to IMT‑Advanced by using their existing frequencies to provide some services expected to be provided by IMT-Advanced.

ITU-R has considered the possible implications to the current sharing and coordination conditions that may arise if the bands 1 518-1 525 MHz and 1 668-1 675 MHz were to be used for the satellite component of IMT-2000. It may be noted that the band 1 668-1 675 MHz is also being considered under WRC-07 Agenda item 1.7 and those studies have also considered the possibility for the band to be used by MSS systems. The existing regulatory constraints and provisions in the bands 
1 518-1 525 MHz and 1 668-1 675 MHz preclude the operation of MSS in most of North America. However, it should not preclude the potential designation for other ITU Regions and parts of Regions.

1/1.4/1.3
Analysis of the results of studies

1/1.4/1.3.1
 Terrestrial component

As indicated in Recommendation ITU-R M.1645 the majority of the future traffic is changing from speech-oriented communications to multimedia packet communications. Therefore, in Report ITU‑R M.2078, the methodology on terrestrial spectrum requirement estimation for IMT has been enriched by taking into consideration the new user demand requirements and network deployment.
As indicated by Report ITU-R M.2078, the predicted total spectrum bandwidth requirement for both existing mobile cellular systems, including pre-IMT-2000 and IMT-2000 and its enhancements, and IMT-Advanced for the year 2020 was calculated for both low and high user-demand scenarios to be 1 280 MHz and 1 720 MHz, respectively. It should be noted that this lower figure (1 280 MHz) is higher than the requirements for some countries. In addition, there are some countries where the requirement is larger than the higher value (1 720 MHz). The spectrum prediction is based on an assumption of one network deployment. In case of several parallel 
network deployments in a country, spectrum requirements will be higher as provided by Report ITU-R M.2078. For nomadic applications, some administrations believe that there is no need to separately estimate such spectrum, whereas other administrations are of the view that this spectrum should be separately estimated. 

Report ITU-R M.2078 does not address the specific spectrum requirements for large coverage areas with low teledensity. Administrations may therefore determine that the spectrum required for these areas may be less than amounts indicated in Report ITU-R M.2078.

Table 1.4-1 below shows the net additional spectrum requirement per ITU Region, beyond that identified for IMT-2000 at both WARC-92 and WRC-2000, taking into account that different amounts of spectrum have been identified for IMT-2000 in each Region. 

Table 1.4-1

Predicted spectrum requirements by the year 2020 for IMT
	
	
	Region 1
	Region 2
	Region 3

	User demand

setting
	Predicted total

(MHz)
	Identified

(MHz)
	Net additional (MHz)
	Identified

 (MHz)
	Net

additional

(MHz)
	Identified

(MHz)
	Net additional

(MHz)

	Low 
	1280
	693 
	587
	723
	557
	749
	531

	High 
	1720
	693
	1027
	723
	997
	749
	971



Note to Table 1.4-1: Prediction based on one network deployment

It is noted that the identified bandwidth in Table 1.4-1 includes spectrum identified for the satellite component of IMT-2000, according to Resolution 223 (WRC-2000) (60 MHz) and Resolution 225 (Rev. WRC-03) (40 MHz), which may or may not be implemented in various ITU Regions. 

The availability of adequate spectrum is critical to support future services. The priorities in the selection of the additional spectrum include: worldwide frequency bands to enable universal access, global roaming and economies of scale; sharing and regulatory constraints for bands currently in use by other services and the particular needs of developing countries and countries with large areas of low population density to support extended and cost-effective coverage of mobile services. 

Technical constraints of future spectrum availability are primarily based on requirements and target characteristics for IMT-Advanced. The high bit rate requirements suggest that considerably wider bandwidths than what is available today may be needed, requiring additional spectrum. Thus spectrum ranges allowing only relatively narrow bandwidth should not be the first choice for the new IMT-Advanced capabilities.

In this process, due account should be taken of the services to which the frequency bands are currently allocated. Further information is available in Report ITU-R M.2079. Report ITU‑R M.2079 indicates that the prioritized candidate bands should focus on bands between 400 MHz and 5 GHz, but that nomadic applications may be accommodated in the 5 GHz bands allocated to the MS at WRC-03, if such use is in accordance with RR No. 5.446A and Resolution 229 (WRC-03), and in other bands above 6 GHz. Therefore, an additional identification in the 5 GHz band specifically to IMT in the Radio Regulations may not be necessary.

1/1.4/1.3.2
Satellite component
With regard to the spectrum requirements of the satellite component of IMT-2000 and systems beyond IMT-2000, the studies are contained in Report ITU-R M.2077. The studies considered a range of assumptions and conclude that over the period 2010 to 2020, the additional required spectrum in the range 1-6 GHz would be according to the figures provided in Table 1.4-2 below, noting that only 2 x 86 MHz is globally available for MSS. 

Table 1.4-2

Predicted spectrum requirements for the satellite component of IMT
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2010
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90

54

3

137

14

144

33

257

Lower estimate

Upper estimate

Required new allocations in space-Earth direction excluding distribution

Required new allocations in space-Earth direction including distribution

Required new allocations in Earth-space direction

Estimated required spectrum  (MHz)


The main reason for the imbalance between Earth-to-space and space-to-Earth directions are distribution applications (see Rec. ITU-R M.818-2), and asymmetric multimedia services showing higher spectrum requirements on space-to-Earth links. Further details can be found in Report ITU‑R M.2077.

In accordance with resolves 6 of Resolution 228 (WRC-03), WRC-07 could consider the possible inclusion of an agenda item for WRC-10 for additional MSS allocations in the range 1-6 GHz in line with the above identified spectrum requirements for the time frame 2010-2020.

With regard to the possible identification of the bands 1 518-1 525 MHz and 1 668-1 675 MHz for the satellite component of IMT-2000, there is no need to modify the current coordination provisions in the Radio Regulations. In addition, the availability of those bands for IMT-2000 satellite services would provide operators and administrations with an unambiguous and consistent regulatory situation, as these bands are adjacent or close to existing bands which are already identified for the satellite component of IMT-2000, with one system currently providing satellite IMT-2000 services.

Some administrations are of the view that there remains a need to ascertain the feasibility of identifying these bands for IMT-2000.

1/1.4/2
Issue B  resolves 3
To invite ITU-R to conduct regulatory and technical studies on the usage of frequencies below those identified for IMT-2000 in No. 5.317A for the future development of IMT-2000 and systems beyond IMT-2000, notably assessing their advantages and disadvantages, taking into account recognizing e) and j) above.

1/1.4/2.1
Background 

In line with Resolution 228 (Rev.WRC-03), ITU-R considered the regulatory and technical issues of using bands below 806 MHz (862 MHz for Region 1) for IMT.
Given the favourable propagation characteristics of lower frequency bands and the associated coverage advantages, there may be significant cost effectiveness in lower band deployment for large areas with low user density or where there is no existing infrastructure. This is particularly important for developing countries and those with low teledensity and additional information can be found in “ITU-D Question 18/2 – Strategy for migration of mobile networks to IMT-2000 and beyond Mid-Term Guidelines (MTG) on the smooth transition of existing mobile networks to IMT‑2000 for developing countries”, the ITU-R “Migration to IMT-2000 Systems - Supplement 1 to the Handbook on Deployment of IMT-2000 Systems” and Resolution 224 (WRC-2000). However, the utilization of lower frequency bands has thus far been challenged by a lack of globally harmonized frequency availability across administrations and different regions, as well as the extensive use of these bands by terrestrial services other than IMT-2000. However, some administrations have already taken advantage of these benefits afforded by the use of bands below those already identified for IMT-2000 for mobile applications. 
1/1.4/2.2
Summary of technical and operational studies, and relevant ITU-R Recommendations

For a complete list of relevant reference documents, see Section 1/1.4/1.2.

Recommendation ITU-R M.1645 stated that geographical coverage could be increased for the terrestrial component of IMT by using lower frequency ranges than those today identified for IMT‑2000 or by using the satellite component of IMT-2000, subject to market conditions and certain limitations, such as handset size, power consumption and indoor coverage. The Recommendation also states that IMT services can best be provided at low cost to rural areas and to low income populations by using globally harmonized frequencies to minimize terminal complexity and maximize economies of scale in order to minimize system cost. Bands below the identified spectrum defined in RR No. 5.317A will allow an increase in geographical coverage. Further information can be found in Report ITU-R M.2079.
1/1.4/2.3
Analysis of the results of studies 

The selection of bands should take into consideration the ability to support extended and cost-effective coverage of mobile services in developing countries and countries with large areas of low population density by using frequency bands below those already identified for IMT-2000.
A study undertaken demonstrated that, when the capital and operational expenses of operating a network are measured, the use of the lower frequency band is a more cost effective solution than the use of the higher bands. However, the study noted that no single solution will be the most cost-effective solution in every instance.

1/1.4/3

Issue C  resolves 4
That the studies referred to in resolves 1 and 2 should take into consideration the particular needs of developing countries including use of the satellite component of IMT-2000 for suitable coverage of these countries.

1/1.4/3.1
Background

The mobile penetration in developing countries is increasing dramatically and already exceeds that of fixed-line penetration in many developing countries.

IMT technologies including the terrestrial and satellite components can help developing countries achieve universal service through the introduction of multimedia services like telemedicine, tele‑education, and high speed internet access in rural schools. These services could increase the level of information distribution throughout society and therefore contribute to socio-economic progress on the whole including industrial development.

Developing countries, in particular those with large geographic areas, may be served by terrestrial and/or satellite systems. The choice between terrestrial and satellite systems may need to consider certain conditions including cost effective coverage, physical and economic reasons. 
1/1.4/3.2
Summary of technical and operational studies and relevant ITU-R Recommendations

Recommendations ITU-R M.819-2 and ITU-R M.1645 (see also sections 1/1.4/2.2 and 1/1.4/2.3)

To meet the particular needs of developing countries, Recommendation ITU-R M.819-2 addresses the deployment of IMT-2000 systems that can be used for the provision of services to fixed users. Recommendation ITU-R M.1645 addresses the possibility of providing IMT-2000 services at low cost to rural areas and to low income populations and increase geographical coverage through the terrestrial and satellite components of IMT by using relevant frequencies mentioned in Resolution 228 (Rev.WRC-03).
1/1.4/3.3
Analysis of the results of studies

Satellite and terrestrial solutions are complementary and developing countries can select the most appropriate solutions. In developed countries, there are also large geographic areas which may warrant the deployment of satellite networks for economic reasons. In addition, many developing and developed countries are in areas prone to natural disasters such as earthquakes and hurricanes which can severely disrupt terrestrial communications. Hence, for all of the above reasons, satellite solutions can be particularly attractive for both developing and developed countries.

1/1.4/4
Issue D  resolves 5
That the studies referred to in resolves 1, 2 and 3 should include sharing and compatibility studies with services already having allocations in potential spectrum for the future development of IMT‑2000 and systems beyond IMT-2000 taking into account the needs of other services.

1/1.4/4.1
Background

The selection process for possible candidate bands of IMT must consider compatibility, coordination and sharing with other primary services. To aid this process, the sharing studies between IMT and other services, such as DVB, radar, and the FSS, were conducted.

1/1.4/4.2
Summary of technical and operational studies and relevant ITU-R Recommendations and Reports

The status of sharing studies prepared in accordance with Resolution 228 (Rev.WRC-03) and relevant to the candidate bands is summarized below.

Bands below 1 GHz 

For space applications and meteorology, Annex 1 of Recommendation ITU-R SA.1236 contains one approach to evaluate protection for fixed and mobile services while for remote sensing systems Annex 2 of Recommendation ITU-R RS.1260-1 provides information on the feasibility of sharing between active spaceborne sensors and other services in the range of 420-470 MHz (this Rec. replaces Rec. ITU-R SA.1260-1).

Concerning the broadcasting service (BS), sharing studies are currently being progressed initially from an IMT perspective to investigate sharing between IMT-2000 and systems beyond IMT-2000 applications and digital television broadcasting applications the band 470-862 MHz.
Results of sharing studies presented to date based on low and medium power broadcasting transmitters show feasibilities for coexistence between IMT and broadcasting systems including Digital Video Broadcasting – Terrestrial (DVB-T), Digital Video Broadcasting – Handheld (DVB‑H) and Advanced Television Systems Committee (ATSC) with band segmentation, which 
may require frequency rearrangement also taking into account geographical separations. The feasibility is subject to a number of assumptions and limitations. The feasibility of sharing between IMT and high power broadcasting transmitters has not yet been fully studied.

Sharing studies between BS in the 470-480 MHz band and the IMT systems in the MS in the 
450-470 MHz are being progressed within ITU-R. Preliminary results indicate that sharing between IMT and broadcasting systems in adjacent bands is feasible with the use of mitigation techniques.

Sharing studies between radars in the radiolocation service (RLS) in the 420-450 MHz band and IMT systems in the 450-470 MHz are being progressed within the ITU-R. Preliminary results indicate that sharing between systems in the 440-450 MHz band is feasible only with mitigation. Application of mitigation techniques to IMT systems and radars is currently being studied to reduce the separation distances for sharing between IMT systems and radiolocation radars.

Finally, sharing studies between systems in the fixed service (FS) and non-IMT systems in the MS and IMT systems in the 450-470 MHz band are being progressed within the ITU-R. Preliminary results indicate that co-channel sharing between fixed or non-IMT systems in the MS and IMT systems is problematic in most instances. Adoption of mitigation techniques between the IMT systems in the MS and systems in the FS or non-IMT systems in the MS may be required to enable sharing between the two types of systems.

Bands between 2 000 and 3 400 MHz

Recommendation ITU-R M.1461-1 provides guidance for determining the potential for interference between radars operating in the radiodetermination service (RDS) and systems in other services while Recommendation ITU-R M.1464-1 provides how to analyse between systems operating in the RDS and systems operating in other services. Report ITU-R M.2039 provides IMT-2000 parameters and interference criteria.
Sharing studies are currently being progressed within the ITU-R to investigate sharing between the aeronautical radionavigation service (ARNS) and meteorological radars and IMT-2000 and beyond IMT-2000 systems in the 2 700-2 900 MHz band.
Interference simulations between incumbent radars operating in the band 2 700‑2 900 MHz and IMT-2000 systems show that interference will occur to ARNS and meteorological radars on a co-channel basis. Separation distances of greater than 100 km between radar and the nearest macro, micro, and pico IMT network to protect radar operation are shown to be necessary. Studies also show that carrier separations of 5 MHz to 15 MHz and IMT mitigation techniques of urban clutter protection and 30 dB front-end filters can be applied to reduce the required separation distances to 25-40 km for the macro base stations, and 1-5 km for micro and pico base stations. Analysis of interference from radars into IMT networks show that interference will be present even at distances of hundreds of kilometres. However, this interference may not seriously affect quality of service due to the radar’s pulse characteristics and the error correcting features of the IMT devices. 
Recommendation ITU-R F.1334 contains the protection criteria for the FS sharing frequency bands between 1 and 3 GHz with the land mobile service (LMS).

Bands between 3 400 and 5 000 MHz 
Recommendation ITU-R M.1465 contains the representative technical and operational characteristics of the radiolocation radars in the frequency band 3 100-3 700 MHz. Sharing studies are being progressed within the ITU-R between IMT-2000 and systems beyond IMT-2000 applications and the RLS in the band 3 400-3 700 MHz. Preliminary studies between airborne radar and IMT have concluded that:
· The required separation distance is approximately 360 km in some cases where combined co-channel and adjacent channel analysis is conducted for the sharing between IMT and airborne radar systems. 
· Using non-overlapping adjacent channel analysis only, the required separation distance is approximately 0 km, depending on the radar type and antenna type. 

Preliminary studies between shipborne radar and IMT have concluded that:

· The required separation distance is approximately 45 km in some case where combined co-channel and adjacent channel analysis is conducted for the sharing between IMT and shipborne radar systems. 
· Using non-overlapping adjacent channel analysis only, the required separation distance is less than 1 km, depending on the radar type and antenna type. 

It is noted that for both airborne and shipborne scenarios that if interference mitigation measures are implemented at the IMT system, the required separation distances can be reduced and also that detailed sharing studies are underway and may be completed prior to WRC-07. Finally, it should also be noted that many areas to be observed by these radars are those over oceans or at high altitudes. Densely populated land areas where IMT traffic demand is high seldom coincide with the target of the observation areas of these radars.

Sharing studies have been performed related to the possibility of IMT-2000 and beyond systems to be deployed in the band utilized by the FSS in the bands 3 400-4 200 MHz and 4 500-4 800 MHz. To provide protection of the FSS receive earth stations, some physical separation to the stations of the mobile terrestrial network is required. The magnitude of this separation distance depends on the parameters of the networks and the deployment of the two services. The magnitudes of these required distances to protect the FSS receive earth stations have been studied, taking account of the need to meet both short term and long term interference criteria requirements. 

Although the studies have differences in assumptions and methodologies and need to be continued to find convergence, they all show that ubiquitously deployed IMT-Advanced systems can not share in the same geographical area with FSS, when the FSS is deployed in a ubiquitous manner and/or with no individual licensing of earth stations, since no minimum separation can be guaranteed. Sharing may be feasible only when the receiving earth station is specific under the condition that the minimum required separation distance together with the criteria mutually agreed between the concerned administrations are observed.

The effect of use of terrain information on the reduction of the separation distance has been studied. Studies have also shown that the use of local terrain information will reduce the separation distance. The degree of this reduction will depend on the specific circumstances. However, the reliability of local terrain information has not been proven for all countries.

Site shielding for FSS earth stations would mitigate interference from IMT-Advanced systems. One study has shown that the use of multi-carrier schemes application as one of the possible mitigation techniques can reduce the protection distance range. The impact of other mitigation techniques such as narrow-beam transmission based on sectorized- or adaptive-beamforming antenna which could further improve the sharing situation needs to be further studied.

The effectiveness of any mitigation technique is dependent on its application to individual site situations and can be applied only when FSS earth stations are confined to specific known locations. Further studies are necessary to determine the geographic circumstances which would permit the effective use of such techniques.

With respect to co-existence between ubiquitously deployed IMT-Advanced and the ubiquitously deployed FS, it has been suggested that it will be unlikely that both services could be deployed within the same geographic area in the same country. However, deployment of IMT-Advanced in one country and FS in a neighbouring country can be foreseen.

With respect to interference from FSS into IMT-Advanced, studies have provided a range of results, from interference criteria not being exceeded up to interference criteria being exceeded by 5 dB, depending on the assumptions (particularly the type of IMT-Advanced base station considered and the FSS space station eirp density). Further studies are required, before WRC-07, to confirm these results by using agreed assumptions.

1/1.4/4.3
Analysis of the results of studies

The result of the sharing/compatibility studies should be taken into account in determining the suitability of each candidate band for IMT.
1/1.4/5
Candidate bands for the future development of IMT-2000 and systems beyond IMT‑2000

Administrations have conducted regulatory and technical studies on the usage of frequencies for IMT and have articulated their views on the advantages and disadvantages of the various candidate bands being considered for IMT at WRC-07.
In all bands that are candidates for IMT-2000 and IMT-Advanced, administrations have implemented various systems and services, as listed in Report ITU-R M.2079, so that these bands are not currently available for the worldwide or regional deployment of IMT-2000 and IMT‑Advanced, therefore it should be noted that there was no consensus on the candidature or suitability of any of these bands as prospects for identification for IMT. 

The following paragraphs provide information on the advantages and disadvantages of the various candidate bands being considered for the future development of IMT-2000 and IMT-Advanced. For each band listed below or portions thereof, some administrations have indicated that they are considering it for IMT, while some other administrations have indicated that they use the band for other services and do not intend to deploy IMT.

Some of these bands have a primary allocation to the MS, while some bands have only a secondary allocation to the MS, and some bands have no allocation to the MS. See Article 5 of the Radio Regulations.

410-430 MHz and 450-470 MHz advantages
These bands have better propagation characteristics in comparison to higher frequency bands with significant coverage benefits and cost efficiencies recognizing it may also adversely impact antenna size of the terminal and base station.

In some countries, IMT-2000 networks have already been deployed in the band 450-470 MHz and equipment is commercially available in this band.

410-430 MHz and 450-470 MHz disadvantages

The limited bandwidth may limit the capacity of the IMT networks. 

The band is heavily used in many countries by other land mobile services including public protection and disaster relief particularly in densely populated areas, however, some of these applications may possibly be provided by IMT systems in certain areas and certain cases.

470-806/862 MHz advantages

This band has better propagation characteristics in comparison to higher frequency bands with significant coverage benefits and cost efficiencies recognizing it may also adversely impact antenna size of the terminal and base station.

The upper part of the band is close to other bands identified for IMT-2000 (i.e., 806-960 MHz). This may lead to reduced complexity of equipment. The lower part, 470-600 MHz, has even better propagation characteristics. 

Introduction of digital broadcasting may allow flexibility for the future consideration of other services, including mobile broadcast, in portions of this band after the analogue TV switchover.
Using the same frequency band as the BS simplifies the integration of the two services in a terminal using the same antenna.

470-806/862 MHz disadvantages

This band is predominantly used by the BS. At RRC-06, a regional plan for digital terrestrial broadcasting has been established for Region 1 and one country in Region 3. The agreement contains a dynamic process for modification and addition to the plan and its implementation. This regional plan and its evolution need to be protected. In some countries, portions of the band are also used for other services (i.e., radio astronomy, aeronautical radionavigation, public protection and disaster relief, Services Ancillary to Broadcasting/ Services Ancillary to Programme…).

In order to avoid poor terminal antenna performance, it is necessary to identify harmonized sub-bands for IMT. It may be difficult to define a harmonized channeling arrangement and, in Region 1, it should be congruent to the GE-06 Agreement (RRC-06), which is being implemented.  
Coexistence of cellular stations with high power/high site broadcast stations may result in adjacent channel interference and thus additional constraints. Also, a guard band may be needed between mobile broadcast and IMT uplink services for converged terminal. 

2 300-2 400 MHz advantages 

This band is near the bands already identified for IMT-2000 and would present similar propagation conditions.

2 300-2 400 MHz disadvantages

Considering the IMT spectrum requirement and characteristics, this band may offer insufficient bandwidth.

Some administrations are using the frequency band 2 300-2 400 MHz for other applications (e.g., aeronautical telemetry, sound broadcasting satellite, non-mobile wireless broadband services …). 

2 700-2 900 MHz advantages 

This band is near the bands already identified for IMT-2000, which may facilitate the use of the same antenna as in the band 2.5-2.69 GHz and would present similar propagation conditions.

In some administrations only a limited number of radar systems are deployed in this band.

2 700-2 900 MHz disadvantages

The band is allocated on a primary basis and used for aeronautical radionavigation, a safety of life service, in all three ITU-R Regions.

3 400-4 200 MHz advantages 

The size of the band would accommodate IMT-Advanced systems which are envisaged with large bandwidth and would provide significant capacity.

The use of this band may facilitate the convergence between cellular and broadband wireless access systems already deployed in the lower part of this band in some countries

In some administrations, FS and FSS are not deployed in the sub-band 3.4-3.6 GHz.

Smaller antenna size for terminals and base stations, which is favorable feature to implement multiple-antenna techniques enabling high spectrum efficiency

3 400-4 200 MHz disadvantages

In all regions the band 3 400 to 4 200 MHz is used by stations in the fixed and fixed satellite services. There is extensive deployment of FSS earth stations (including VSAT-type) in the band 3 625-4 200 MHz in all ITU Regions, and in 3 400-3 625 MHz in ITU Regions 1 (except parts of Europe) and 3 (except a few countries of Asia) and it constantly develops. This band is important for FSS because atmospheric absorption is lower in this frequency band, thus improving reliability and coverage, particularly in case of severe rain fade conditions. Many developing countries rely heavily on satellite links in this band to provide vital domestic and international connectivity, and are likely to continue to do so for the foreseeable future. 
The band 3 400-3 800 MHz is widely used in some countries for fixed and mobile broadband wireless access systems.

Some administrations are using the sub-band 3 400-3 600 MHz for radiolocation.

4 400-4 990 MHz advantages

The size of the band would accommodate IMT-Advanced systems which are envisaged with large bandwidth and would provide significant capacity.

Smaller antenna size for terminals and base stations, which is favorable feature to implement multiple-antenna techniques enabling high spectrum efficiency.

4 400-4 990 MHz disadvantages

The band 4 500-4 800 MHz is covered by the provisions of RR Appendix 30B (the FSS plan) and is therefore intended to preserve orbit/spectrum resources for future use, on an equitable basis among all country members of the ITU, and in particular for developing countries. 

The plan is important for inter-governmental systems such as the Regional African Satellite Communications Organization (RASCOM) involving more than 50 African countries using and intending to implement satellite systems in the frequency band 4.5‑4.8 GHz of RR Appendix 30B as well as the band 3 700-4 200 MHz for their infrastructure telecommunication systems.

This band 4 500-4 800 MHz is important for FSS providing basic infrastructure telecommunication system because atmospheric absorption is lower in this frequency band and enables high degree of reliability and wide coverage, particularly in geographical areas with severe rain fade conditions.
WRC-07 will review RR Appendix 30B (Agenda item 1.10) which is a very complex matter. In particular, it will consider the requirement of more than 25 countries which do not have any allotment in the plan due to the fact that their geographical situations is different from that prevailing when the plan was established and it will address the issue of coordination between the receiving earth stations and terrestrial services. Therefore it is not possible to reliably decide on the matter until the outcome of WRC-07 is known.

The band has the largest frequency-dependent propagation loss in comparison with other candidate bands, adversely affecting the possibility of high mobility mobile applications. 

Some administrations are using this band for government services including aeronautical mobile or for fixed services for long distance links. Portions of this band are also used by some administrations for radio astronomy.

1/1.4/6

Methods to satisfy the agenda item

1/1.4/6.1
Methods to satisfy the terrestrial component of IMT

The Radio Regulations (RR) allocate frequencies to radiocommunication services. RR Nos. 5.317A, 5.384A, and 5.388 identify spectrum for IMT-2000. This identification relates in practice to a specific set of technologies as described in Recommendation ITU-R M.1457-5. 

The methods described hereafter are concepts and may be applied to all or some of the candidate frequency bands or a part of these bands. 
Method 1: On the basis that IMT is the root name for both IMT-2000 and IMT-Advanced and the technologies associated with those terms, IMT could also be used as the application name in the Radio Regulation footnotes. The additional IMT spectrum could come from spectrum with a primary mobile allocation in RR Article 5 or a new primary allocation to mobile. A footnote would be used to identify the specific spectrum bands for IMT.

Method 1A: Existing IMT-2000 spectrum could be identified generically for IMT, and any additional spectrum could be identified generically for IMT in the RR.

Method 1B: Existing IMT-2000 footnotes in the RR would not change and any additional spectrum could be identified generically for IMT in the RR. 

Advantages of both Methods 1A and 1B 

· In additional spectrum that is made available, the most up-to-date technology could be selected independently from whether it is IMT-2000 or IMT-Advanced.

· A wider choice of mobile technologies and associated range of potential bands would be identified, leading to greater flexibility. 

· IMT-2000 systems in additional spectrum would not be limited in their evolution.

Advantages of Method 1A
· IMT-2000 systems would not be limited in their evolution and have the opportunity to evolve to IMT-Advanced systems within the bands that are used for IMT-2000.

· Reusing existing infrastructure and spectrum assignments will reduce the cost of implementing new technologies and increase spectrum efficiency. 

· IMT-Advanced systems would be recognized more explicitly also as candidates for deployment in the bands presently identified as available for IMT-2000.

· Would not artificially segment spectrum between IMT-2000 and IMT‑Advanced, allowing greater flexibility in the choice of mobile technologies.
· Allows operators the opportunity to expand or evolve their existing systems to offer some services of IMT-Advanced systems within the bands that they are using for IMT-2000. 

Disadvantage of Method 1A

· Changing the identification of bands in which IMT-2000 is currently deployed may have a negative impact on the ongoing IMT-2000 network development.

Advantages of Method 1B
· Avoids creating uncertainty for the bands already identified for IMT-2000 by maintaining the current identification.

Disadvantages of Method 1B

· Creates distinctions between IMT-2000 and IMT-Advanced spectrum.
· May create regulatory impediments for the evolution of IMT-2000 systems and the deployment of IMT-Advanced systems.
· May result in a larger amount of spectrum being requested since previously identified spectrum for IMT-2000 may not be used for the new capabilities.

· May prevent IMT-Advanced systems from gaining access to current IMT-2000 bands and the propagation characteristics of these bands.
Method 2: Any additional spectrum could be identified specifically for IMT-Advanced, or specifically for IMT-2000 (this term includes the future development of IMT-2000), or for both IMT-Advanced and IMT-2000. Any additional spectrum for IMT-Advanced and for the future development of IMT-2000 could come from spectrum with a primary mobile allocation in Article 5 or a new primary allocation to mobile. A footnote would be used to identify the specific spectrum bands for IMT-Advanced and/or for IMT-2000 as appropriate, and existing IMT-2000 footnotes in the RR would not change.

Advantages

· Avoids creating uncertainty for the bands already identified for IMT-2000 by maintaining the current identification.

· Facilitates the long term planning of spectrum usage.

Disadvantages
· Creates distinctions between IMT-2000 and IMT-Advanced spectrum.
· May create regulatory impediments for the evolution of IMT-2000 systems and the deployment of IMT-Advanced systems in additional spectrum unless the identification is made for both IMT-2000 and IMT-Advanced in the same spectrum.
· May result in a larger amount of spectrum being requested since previously identified spectrum for IMT-2000 may not be used for the new capabilities unless the identification is made for both IMT-2000 and IMT-Advanced.

· May prevent IMT-Advanced systems from gaining access to current IMT-2000 bands and the propagation characteristics of these bands.

Method 3: No specific identification of additional spectrum within RR Article 5 for IMT, but any additional spectrum could come from spectrum with a primary mobile allocation in RR Article 5 or a new primary allocation to mobile. A WRC Resolution or Recommendation may be prepared to provide the principles and conditions on the use of the frequency bands suitable for IMT. The Resolution or Recommendation would also broadly address frequency ranges associated with IMT. The status of existing IMT-2000 footnotes would need to be addressed. 

Advantages

· For additional spectrum and possibly for existing IMT-2000 spectrum, supports flexibility to deploy the most suitable mobile technology in any band allocated for the MS with no designated technology.
Disadvantages

· If the frequency ranges are only broadly addressed, the absence of harmonization will impact the global spectrum arrangements and roaming.
· May negatively impact the standardization process, interoperability of various technologies and subsequent diminishment of economies of scale.
· May create distinctions (different status) between existing IMT-2000 identifications and additional identifications. 
1/1.4/6.2
Method to satisfy the satellite component of IMT

With regard to the satellite component of IMT-2000 and IMT-Advanced, WRC-07 may consider identifying the bands 1 518-1 525 and 1 668-1 675 MHz as bands which may be used by administrations wishing to implement the satellite component. This could be accomplished by adding the bands to RR No. 5.351A and modification to Resolution 225 (Rev.WRC‑03). 

Advantages

· Would partially increase the spectrum available for MSS systems which are part of the satellite component of IMT-2000 and IMT-Advanced.

· Would provide consistent regulatory provisions in the 1-3 GHz range, which would apply to MSS systems wishing to provide IMT-2000 services in the bands 1 518‑1 525 MHz and 1 668-1 675 MHz in conjunction with services in other nearby MSS bands.

Disadvantages

· These bands are not available for MSS use globally. This fact would be unchanged with the identification of the bands for the satellite component of IMT-2000

· The feasibility of identifying these bands for the satellite component of IMT-2000 and IMT‑Advanced is yet to be established. 

1/1.4/7

Regulatory and procedural considerations 

Specific regulatory provision including the modification of Table of Frequency Allocations in RR Article 5 will be needed for frequency bands not already allocated to the mobile service on a primary basis, in order to allocate them to the mobile service on a primary basis.

A regulatory approach that may be appropriate for specific bands is that there would be «no change» to the Radio Regulations for those specific bands. With respect to the inclusion of «no change» to the frequency bands 410-430 MHz or 450-470 MHz or 470-806/862 MHz or 2.3-2.4 GHz or 
2.7-2.9 GHz or 3.4-3.6 GHz or 3.6-4.2 GHz or 4.4-5 GHz as an example to be associated with each method, there were two views:

View 1: to include some or all these frequency bands in the example rather than having a generic example.

View 2: not to include any specific frequency band in the example but use a generic example.

Example for Method 1A

MOD

5.317A
Administrations wishing to implement International Mobile Telecommunications (IMT) may use those parts of the band 806-960 MHz which are allocated to the mobile service on a primary basis and are used or planned to be used for mobile systems (see Res. 224 (WRC-2000)). This identification does not preclude the use of these bands by any application of the services to which they are allocated and does not establish priority in the Radio Regulations.

SUP  5.388

MOD

5.384A
The bands, or portions of the bands, 1 710-1 885 MHz and 1 885-2 025 MHz and 
2 110-2 200 MHz and 2 500-2 690 MHz [and aa-bb, and cc-dd MHz], are identified for use by administrations wishing to implement International Mobile Telecommunications (IMT) in accordance with [MOD Resolution 223 (WRC-2000) or a new Resolution]. This identification does not preclude the use of these bands by any application of the services to which they are allocated and does not establish priority in the Radio Regulations.

Example for Method 1B

ADD

5.IMT

The bands aa – bb, cc – dd, ee – ff, gg – hh … MHz are identified for use by administrations wishing to implement IMT systems within the framework of International Mobile Telecommunications (IMT) in accordance with [MOD Resolution 223 (WRC-2000) or a new Resolution]. This identification does not preclude the use of these bands by any application of the services to which they are allocated and does not establish priority in the Radio Regulations.

NOC 5.317A, 5.384A, 5.388

Example for Method 2

ADD

5.IMT

The bands aa – bb, cc – dd … MHz are identified for use by administrations wishing to implement [IMT-2000][IMT-Advanced][IMT-2000 and IMT-Advanced] systems within the framework of International Mobile Telecommunications (IMT) in accordance with [MOD Resolution 223 (WRC-2000) or a new Resolution]. This identification does not preclude the use of these bands by any application of the services to which they are allocated and does not establish priority in the Radio Regulations.

NOC 5.317A, 5.384A, 5.388

Example for Method 3

For the band aa – bb MHz where no primary mobile allocation exists, a new primary allocation to mobile service would be required in the table of frequency allocations. In Method 3, according to the treatment of the existing footnotes, the suppression or modification of the relevant footnote may be required. A WRC Resolution or Recommendation may be prepared to provide the principles and conditions on the use of the frequency bands suitable for IMT.
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AGENDA ITEM 1.2

to consider allocations and regulatory issues related to the Earth exploration-satellite (passive) service, space research (passive) service and the meteorological satellite service in accordance with Resolutions 746 (WRC‑03) and 742 (WRC‑03)

Executive summary

Agenda item 1.2 covers 3 issues.

Issue A addresses the extension of the current allocation to the meteorological-satellite service in the band 18.1-18.3 GHz by an additional 100 MHz to support increased data rate requirements originating from high resolution sensors. The sub-bands 18.0-18.1 GHz and 18.3-18.4 GHz have been investigated regarding compatibility with other affected services. Three methods are proposed: 1) an extension to the 18.0-18.1 GHz band, 2) an extension to the 18.0-18.1 GHz band with no protection for meteorological-satellite service from the broadcasting-satellite service and no restrictions on broadcasting-satellite service feeder-link Earth stations, and 3) an extension to the 18.3-18.4 GHz band.

Issue B addresses sharing between the Earth exploration-satellite service (passive) and space research service (passive) and the fixed service and mobile service in the band 10.6-10.68 GHz. Sharing scenarios have been analyzed and mitigation techniques have been identified, leading to possible technical limits to allow sharing. Three methods are proposed: 1) introduction of single entry emission limits into the Radio Regulations, 2) use of current limits in the Radio Regulations with additional constraints, and 3) encouragement of administrations to apply the constraints and techniques specified in the appropriate Recommendations.

Issue C addresses sharing between Earth exploration-satellite service (passive) and space research service (passive) and the fixed service and mobile service in the band 36-37 GHz.  Sharing scenarios have been analyzed and mitigation techniques have been identified, leading to possible technical limits to allow sharing. Two methods are proposed: 1) introduction of single entry emission limits into the Radio Regulations, and 2) encouragement of administrations to apply the constraints and techniques specified in the appropriate Recommendations.
Resolution 746 (WRC-03)

Issues dealing with allocations to science services

2/1.2/1

Issue A  resolves 

1
to invite ITU‑R to conduct sharing analyses between geostationary meteorological satellites operating in the space-to-Earth direction and the fixed, fixed-satellite and mobile services in the band 18-18.4 GHz to define appropriate sharing criteria with a view to extending the current 18.1‑18.3 GHz geostationary meteorological satellites allocation in the space-to-Earth direction to 300 MHz of contiguous spectrum

2/1.2/1.1
Background

An expansion of the current meteorological-satellite service (MetSat) allocation is desirable as the next generation geostationary MetSat systems are expected to have bandwidth requirements up to 300 MHz. This is primarily due to transmission of high rate data from high-resolution sensors. Frequencies around 18 GHz are suitable for transmission of this high rate data considering, in particular, that a primary allocation to the geostationary MetSat (space-to-Earth) exists already in the band 18.1-18.3 GHz based on RR No. 5.519. 

2/1.2/1.2
Summary of technical and operational studies and relevant ITU-R Recommendations

Two bands, 18.0-18.1 GHz and 18.3-18.4 GHz, were studied for the extension of the current allocation for geostationary MetSat in footnote RR No. 5.519. The overall results of the compatibility analyses are summarized in the following sections.

2/1.2/1.2.1
Sharing between GSO MetSat (space-to-Earth) systems and GSO FSS (space to-Earth) systems

Relevant ITU-R Recommendations: 
ITU-R S.580-6, ITU-R S.1328-4, DNR ITU-R SA.[MET 18 GHz].

MetSat and fixed-satellite service (FSS) operation in the 18.0-18.4 GHz band are subject to the procedures effecting coordination in RR Article 9 (RR No. 9.7). The geostationary-satellite orbit (GSO) FSS earth station single entry coordination trigger is 6% ∆T/T and is found in RR Appendix 5. Compatibility studies of co-frequency co-coverage interference between MetSat and FSS examined two cases, a general case and a specific case using information from Recommendation ITU-R S.1328-4 (including systems operating up to 19.7 GHz).  The required angular separation was calculated to be less than 2 degrees for most typical co-frequency co‑coverage cases and less than 5 degrees to meet a 6% ∆T/T criterion. With earth stations outside antenna main lobe in either case the required angular separation between the satellites is fractions of a degree. Detailed results of the studies can be found in Annex 2 to the Working Party 7B Chairman’s Report (Doc. 7B/151).
Taking into account FSS system characteristics based on Recommendation ITU-R S.1328-4, the design for next generation MetSat systems has been optimised to maximise the level of homogeneity between FSS and MetSat systems. Obviously, this will not only result in maximum compatibility but also facilitate any coordination procedures at a later stage. Therefore, the required separation distances resulting from this study are essentially the same as would be obtained for compatibility between two GSO FSS systems.

2/1.2/1.2.2
Sharing between GSO MetSat (space-to-Earth) systems and BSS feeder links (Earth-to-space)

Relevant ITU-R Recommendations:
ITU-R P.452-12, ITU-R P.526-9, ITU-R S.580-6, ITU‑R P.833-5, DNR ITU-R SA.[MET 18 GHz].
Typical separation distances in reverse band sharing situations between receiving MetSat earth stations and transmitting broadcasting-satellite service (BSS) feeder uplinks are limited to the first line of sight obstacle. In the worst case, around 40 km separation is necessary. International coordination will therefore rarely be required. An angular separation of 1 degree between a GSO MetSat satellite transmitting in the 18.0-18.1 GHz band and a satellite receiving a BSS feeder link in this band results in an I/N ranging between -40 dB in a worst case and -44 dB in a typical case. With a typical equivalent isotropically radiated power (e.i.r.p.) of a MetSat satellite, a 0.1 degree orbital separation results in an I/N of –24 dB, corresponding to a ∆T/T of 0.4%.
2/1.2/1.2.3
Sharing between GSO MetSat (space-to-Earth) systems and non-GSO FSS 
(space-to-Earth) systems

Relevant ITU-R Recommendations: 
ITU-R S.580-6, ITU-R S.1328-4, DNR ITU-R SA.[MET 18 GHz].
Two types of non-GSO FSS systems were involved in these compatibility studies; systems with large receive earth station antennas (~70 dBi maximum gain) and those with smaller receive earth station antennas (~46 dBi maximum gain). In all cases, margins between 9 and 50 dB were available. Detailed results of the studies can be found in Annex 2 to the Working Party 7B Chairman’s Report (Doc. 7B/151). Coordination is not required between non-GSO FSS systems and GSO MetSat networks. Non-GSO FSS (space-to-Earth) systems are subject to the equivalent power flux-density (epfd↓) limits of RR No. 22.5C.  Meeting these limits fulfils the obligation under RR No. 22.2 to ensure non-GSO FSS systems do not cause unacceptable interference to GSO FSS and BSS systems.  These limits effectively provide protection to the MetSat networks from non-GSO FSS systems since the MetSat allocation is for GSO satellites.
2/1.2/1.2.4
Sharing between GSO MetSat (space-to-Earth) systems and the fixed service (point-to-point and point-to-multipoint) systems

Relevant ITU-R Recommendations: ITU-R P.526-9, ITU-R S.580-6, ITU-R F.699-7, ITU‑R F.758‑4, ITU‑R P.833-5, ITU-R F.1107-1.
Sharing with fixed service (FS) point-to-point (P-P) and point-to-multipoint (P-MP) systems is already possible with respect to GSO MetSat systems in the 18.1-18.3 GHz band considering that the currently applicable power flux-density (pfd) limits as given in RR Table 21-4 for the MetSat can be respected with significant margin. Extending the current MetSat allocation by 100 MHz will not change this situation. Detailed results of the studies can be found in Annex 2 to the Working Party 7B Chairman’s Report (Doc. 7B/151).
2/1.2/1.2.5
Sharing between GSO MetSat (space-to-Earth) systems and the mobile service

No sharing studies were performed since there is no current use of the band by the MS. There are no known plans to use this band by the MS in the foreseeable future.

2/1.2/1.3
Analysis of the results of studies

2/1.2/1.3.1
Sharing between GSO MetSat (space-to-Earth) systems and GSO FSS (space to-Earth) systems

Based on the compatibility study results, application of the ±8° coordination arc that currently applies to the case of FSS-to-FSS coordination in the 18 GHz band to the case of FSS-to-MetSat coordination across the entire 300 MHz of spectrum identified for MetSat operations would be appropriate. In addition to the overall results of the technical studies, it must be noted from a practical standpoint that in Region 2, the 18.3-18.4 GHz band has been identified for use by high-density applications in the fixed-satellite service (HDFSS) systems under RR No. 5.516B and this is expected to lead to increasing commercial use of this band. Despite the fact that sharing is feasible, the increased use by FSS systems communicating with large numbers of ubiquitously deployed small earth stations will complicate Region 2 MetSat coordination with the FSS in the band 
18.3-18.4 GHz.
2/1.2/1.3.2
Sharing between GSO MetSat (space-to-Earth) systems and BSS feeder links (Earth-to-space)

In Regions 1 and 3, the 18.0-18.1 GHz band segment, apart from being used for FSS downlinks, is part of RR Appendix 30A (see RR No. 5.516) which will not be constrained by this new MetSat allocation. Considering, however, the small number of MetSat satellites to be deployed, proper choice of orbital location, as stated in Section 2/1.2/1.2.2, will ensure continued protection of satellites operating under RR Appendix 30A. Considering also the small number of MetSat earth stations and BSS feeder link earth stations for which in the worst case a geographical separation of 40 km is required, careful selection of the location of MetSat earth stations in particular countries could eliminate the need to coordinate with feeder link stations of BSS satellite networks in neighbouring countries. This would ensure continued protection of BSS feeder links operating under RR Appendix 30A.

2/1.2/1.3.3
Sharing between GSO MetSat (space-to-Earth) systems and non-GSO FSS (space‑to-Earth) systems

Results of the compatibility analyses between non-GSO FSS systems with characteristics contained in Recommendation ITU-R S.1328-4 and next-generation MetSat systems conclude that no harmful interference is caused by MetSat satellites transmitting a worst case e.i.r.p. towards co-located earth stations of the MetSat and the non-GSO FSS. Even under these worst case assumptions the required non-GSO-FSS protection levels can be met with large margins. With regard to the potential of interference from non-GSO-FSS satellites into a MetSat earth station significant margin will be available to co-located non-GSO FSS earth stations with small antennas.  No issues are anticipated given the expected small number of MetSat earth stations and non-GSO-FSS earth stations with large antennas.
2/1.2/1.3.4
Sharing between GSO MetSat (space-to-Earth) systems and fixed service (point‑to-point and point-to-multipoint) systems

Currently applicable power flux density limits as given in RR Table 21-4 for the MetSat in the band 18.1-18.3 GHz to protect the FS can be respected with significant margin. 

Therefore, sharing with FS P-P and P-MP systems in the MetSat expansion band will be possible by applying the same power flux density limits as given in RR Table 21-4 and due to the recognition that the number of MetSat satellites to be operated in this band would be quite limited (five to ten on a global basis), that the number of earth stations deployed to support these MetSat systems will be of the same order as the number of satellites, and that the antennas of these supporting earth stations would be relatively large (on the order of 6‑10 metres in diameter). Sharing between FS P-P and P-MP systems and MetSat earth stations under line-of-sight conditions is feasible with an angular off‑pointing of typically around 2-2.5 degrees and a separation distance of typically 4-9 km. Given the small number of GSO MetSat systems and the corresponding earth stations, careful selection of the location of MetSat earth stations should easily facilitate coordination with FS stations.

2/1.2/2

Issue B  resolves 
2
to invite ITU-R to conduct sharing analyses between the EESS (passive) and the SRS (passive) on one hand and the fixed and mobile services on the other hand in the band 
10.6-10.68 GHz to determine appropriate sharing criteria

2/1.2/2.1  
Background

The band 10.6-10.68 GHz is allocated to the Earth exploration-satellite service (EESS) (passive), and the radio astronomy and space research service (SRS) (passive), on a primary basis. The 10.6‑10.68 GHz band is also allocated to the FS and the MS on a primary basis. RR No. 5.482 limits the e.i.r.p. of FS and MS stations in this band to 40 dBW and the transmitter power to 
–3 dBW, except in the 30 countries listed in this footnote. The World Administrative Radio Conference in 1979 allocated this band to the EESS (passive) on a co-equal basis with the then existing FS and MS services.

The band 10.6-10.68 GHz is currently used by the FS for P-P and P-MP systems. This band is also used for occasional temporary P-P video links (including electronic news gathering, television outside broadcast and electronic field production), which may be considered as part of the MS.

The provisions given in RR No. 5.482 may not be sufficient to ensure the protection of the EESS (passive) in the band 10.6-10.68 GHz, therefore sharing criteria between the EESS (passive) and the SRS (passive) and the other primary services need to be defined. 

The band 10.6-10.7 GHz is of primary interest to the EESS (passive) to measure rain, snow, sea state and ocean wind for ocean and land surfaces. This frequency band is considered as an all-weather region suitable for using multi-spectral systems to establish surface material properties. The data derived from these measurements are also used for natural disaster prediction.

A number of EESS (passive) sensors are already using this frequency band for such measurements, and additional sensors are planned in the near future. These measurements are fully operational (regular use of the data, continuity of service, several usable data products) and are used on a worldwide basis. The retrieved data are part of a set of measurements performed at five interrelated frequencies (6, 10, 18, 24 and 36 GHz) that are used and exchanged between the meteorological organizations in all regions. 

2/1.2/2.2  
Summary of technical and operational studies and relevant ITU-R Recommendations

Relevant ITU-R Recommendations: ITU-R RS.515-4, ITU-R RS.1028-2, ITU-R RS.1029-2, ITU‑R F.758-4, ITU-R F.1568-1, PDNR ITU-R RS.[10 GHz MITIGATE][Annex 7 to the Working Party 7C Chairman’s Report, Doc. 7C/259], Working Document towards* PDNR ITU-R F.[9D/219 ANNEX 6][Annex 6 to the Working Party 9D Chairman’s Report, Doc. 9D/219].
Relevant ITU-R Reports: PDNReport ITU-R RS.[10 GHz SHARING][Annex 10 to the Working Party 7C Chairman’s Report, Doc. 7C/259] and Working Document toward PDNReport ITU‑R F.[10 GHz EESS-FS][Annex 9 to the Working Party 9D Chairman’s Report, Doc. 9D/219]
Sharing studies were conducted using FS parameters for P-P and P-MP systems provided in Recommendation ITU-R F.758-4 and by administrations in contributions to the ITU-R performing the sharing studies.

The P-P FS deployment models used in most of the compatibility studies in this band assumed that FS systems are predominantly deployed in urban and sub-urban areas, with few if any systems in rural areas. For the P-MP systems addressed in these studies, two such systems per city were assumed for interference simulations based on the Recommendation ITU-R F.1568-1 channel arrangements. In addition, studies were performed using publicly available information on the FS facilities currently licensed in two countries for comparison of results with those obtained using those theoretical FS P‑P deployment models. 

As for MS systems, sharing studies were conducted using technical and operational parameters for MS systems provided by administrations. The characteristics of such MS stations are very similar to the FS station characteristics assumed in the dynamic simulations, except that the range of elevation angles in the MS is likely to be greater than that of the FS and non-directional antennas may be used in the MS. The MS deployment models used in the sharing studies in this band assumed that MS systems are distributed in proportion to the population of each region in the measurement area, and that the deployment density and the activity factor are based on operational data. 
Sharing studies were conducted using dynamic model simulations. These simulations developed cumulative distribution functions (CDFs) of received interference levels from various FS and MS deployment models over a 10 million square kilometre measurement area for comparison with the criteria of Recommendation ITU-R RS.1029-2. Simulations were also conducted to determine the effectiveness of controlling certain technical and operational characteristics of EESS (passive) and 

FS and MS stations operating in this band in mitigating interference levels.  These factors include passive sensor off-nadir pointing angles and sensor antenna patterns, FS elevation angles and FS and MS power settings.

2/1.2/2.3
Analysis of the results of studies

The interference levels resulting from the studies described above exceed the permissible interference criteria of Recommendation ITU-R RS.1029-2 of –156 dBW/100 MHz for current passive sensors by 5 to 25 dB over 0.1% of a passive sensor measurement area depending on the FS station deployment density. Other simulations using the parameters of the currently licensed FS stations in two countries indicate that the permissible interference criteria for current passive sensors may be exceeded by about 17dB over 0.1% of the area in those countries. Recent examination of passive sensor measurements have provided evidence of corrupted measurement data due to interference exceeding the Recommendation ITU-R RS.1029-2 criteria consistent with these simulation results over several administrations, although one administration indicates that no MS or FS stations were operating in this band in its territory.

Sharing studies between EESS (passive) and MS stations were also conducted and the interference level exceeds the permissible interference criteria for current passive sensors by 14 dB. In this sharing study, the effect of activity factor of MS stations was included. 
Recommendation ITU-R RS.1029-2 specifies permissible interference levels for the EESS (passive) that should be used in interference assessment or sharing studies, and not the sharing conditions to be specified in regulatory provisions governing the sharing of this band by the EESS (passive) and the FS and MS. In developing any regulatory sharing criteria between the EESS (passive) and other services, the impact of compliance on the FS and MS and the impact of exceeding these interference levels on the EESS (passive) should be taken into account.

A number of technical and operational characteristics of EESS (passive) sensors and FS and MS systems were considered and evaluated as possible approaches to mitigate or minimize the level of interference. Table 1.2-1 identifies possible limits on the technical and operational characteristics of these systems that can facilitate the sharing of the 10.6-10.68 GHz band between EESS (passive) and the FS and MS. It should be noted that in developing this table, it was difficult to specify limits that struck the proper balance between avoiding undue constraints on the active services while providing adequate protection of the EESS (passive) with certainty.

Each of the individual entries in this table, such as maximum power, is based on simulations that assume that no mitigation techniques are applied by the active service unless specified in the table. The limits indicated in the table may be relaxed if multiple sharing criteria or mitigation techniques are applied simultaneously. Possible mitigation techniques include flexible power setting, 10 dB or more automatic transmitter power control (ATPC) to mitigate fading, and use of high performance directional antennas. The interference levels to EESS (passive) indicated by the results of simulation studies using the values indicated in this table exceed the permissible interference criteria of Recommendation ITU-R RS.1029-2 for some of the deployment models considered in the sharing studies. Nevertheless, such a result is considered acceptable for EESS (passive) systems in view of the need to find an equitable burden sharing in establishing sharing criteria for the services sharing this band.

TABLE 1.2-1

Possible sharing criteria in the band 10.6-10.68 GHz
	EESS (passive)
	FS
	MS

	incidence angle ≤ 60 degrees, where the incidence angle is defined as the angle at the Earth’s surface between the local vertical and the centre of the passive sensor antenna beam
	elevation angle ≤ 20°

	

	spatial resolution ≤ 50 km, where the spatial resolution is defined as the maximum cross-section of the passive sensor ‑3dB contour on the Earth’s surface
	maximum P-P transmitter power: 

   ≤ –15 dBW, or

   ≤ –10 dBW with ATPC

maximum P-MP transmitter power:

   ≤ –17 dBW hub stations

   ≤ –10 dBW customer stations


	maximum transmitter power
≤ –17 dBW 



	main beam efficiency ≥ 85 %, where the main beam efficiency is defined as the energy (main and cross-polarization components) within 2.5 times the –3 dB beamwidth region, relative to the total energy within all angles
	maximum P-MP hub station e.i.r.p. ≤ ‑4 dBW


	 


Resolution 742 (WRC-03)

Use of the frequency band 36-37 GHz

2/1.2/3

Issue C  resolves 
1
to invite ITU‑R to conduct sharing studies between the passive services and the fixed and mobile services in the band 36-37 GHz in order to define appropriate sharing criteria

2/1.2/3.1
Background

The band 36-37 GHz is allocated to the EESS (passive) and SRS (passive), and to the FS and MS, all on a primary basis. EESS (passive) and SRS (passive) operating in this band could receive interference from the emissions of systems of active services. Therefore, sharing criteria between the passive services and the active services need to be defined for the band 36‑37 GHz. The World Administrative Radio Conference in 1979 allocated this band to the EESS (passive) on a co-equal basis with the FS and MS services.

The band 36-37 GHz is of primary interest to the EESS (passive) to measure rain, snow, ocean ice and water vapour. This band is also called a window. This band is essential for the precise knowledge of the hydrological cycle or global water circulation, and has been used for the last 20 years for climatological studies of snow, sea ice, soil moisture, microwave vegetation index and land surface temperature. The main parameters that are measured over the ocean surfaces are: salinity, wind speed, liquid clouds, water vapour and sea surface temperature. Over land surfaces, the retrieved parameters are: vegetation biomass, cloud liquid water, integrated water vapour, soil moisture and surface roughness. The data derived from these measurements are also used for natural disaster prediction.

A number of EESS (passive) sensors are already using this frequency band for such measurements, and additional sensors are planned in the near future. These measurements are fully operational (regular use of the data, continuity of service, several usable data products) and are used on a worldwide basis. The retrieved data are part of a set of measurements performed at five interrelated frequencies (6, 10, 18, 24 and 36 GHz) that are used and exchanged between the meteorological organizations on a worldwide basis. 

2/1.2/3.2
Summary of technical and operational studies and relevant ITU-R Recommendations

Relevant ITU-R Recommendations: ITU-R RS.515-4, ITU-R RS.1028-2, ITU-R RS.1029-2, 
ITU-R F.758-4, PDNR ITU-R RS.[36 GHz MITIGATE]

Relevent ITU-R Reports: PDNReport ITU-R RS.[36 GHz SHARING][Annex 11 to the Working Party 7C Chairman’s Report, Doc. 7C/259] and Working Document toward PDNReport ITU‑R F.[36 GHz EESS-FS][Annex 8 to the Working Party 9D Chairman’s Report, Doc. 9D/219]
Recommendation ITU-R F.758-4 lists various P-P and P-MP FS system parameters for frequency sharing studies. With respect to P-MP systems in the 36-37 GHz band, Table 31 of that recommendation provides representative characteristics for the 30-40 GHz range, but no specific system characteristics are listed for the 36-37 GHz band. Parameters of FS systems were submitted by administrations for use in sharing studies, although few administrations indicated any current use of the band.

Although FS systems in this band are likely to be predominantly deployed in urban and sub-urban areas, with few if any systems in rural areas, very limited use is currently being made of this band.  

Concerning MS systems, sharing studies were conducted using the technical and operational parameters of MS systems provided by administrations. The MS deployment model used in the sharing studies in this band assumed that MS systems are distributed in proportion to the population of each region in the measurement area, and that the deployment density and the activity factor are based on operational data.

Sharing studies were conducted using dynamic model simulations. These simulations developed CDFs of received interference levels from various FS and MS deployment models over a 10 million square kilometre measurement area for comparison with the criteria of Recommendation ITU‑R RS.1029-2. Simulations were also conducted to determine the effectiveness of controlling certain technical and operational characteristics of EESS (passive) and FS and MS stations operating in this band in mitigating interference levels.

2/1.2/3.3
Analysis of the results of studies

The studies described above indicate that compatibility between FS operations with their current parameters and the EESS (passive) sensors currently operating in this band can be achieved if deployment densities are sufficiently low. Sharing criteria based on these current FS parameters would therefore not pose an undue burden on the FS.

Sharing studies between the EESS (passive) and the MS were also conducted and the interference level does not exceed the permissible interference criteria for current and future passive sensors. In the sharing study, the effect of the activity factor of MS stations was included. 

A number of technical and operational characteristics of EESS (passive) sensors and FS and MS systems were considered and evaluated as possible approaches to mitigate or minimize the level of interference. Table 1.2-2 identifies possible limits on the technical and operational characteristics of these systems that can facilitate the sharing of the 36-37 GHz band between EESS (passive) and the FS and MS.

TABLE 1.2-2
Possible sharing criteria in the band 36-37 GHz
	EESS (passive)
	FS
	MS

	incidence angle ≤ 60 degrees, where the incidence angle is defined as the angle at the Earth’s surface between the local vertical and the centre of the passive sensor antenna beam
	elevation angle range ≤ 20° 

	

	spatial resolution ≤ 50 km, where the spatial resolution is defined as the maximum cross-section of the passive sensor ‑3dB contour on the Earth’s surface
	maximum P-P transmitter power ≤ –10 dBW


maximum P-MP transmitter power:

  ≤ -5 dBW hub stations

  ≤ -10 dBW customer stations
	maximum transmitter power
≤ ‑10 dBW

maximum transmitter power
≤ –3 dBW (if activity factor                                           less than 3%)

	main beam efficiency ≥ 92 %, where the main beam efficiency is defined as the energy (main and cross-polarization components) within 2.5 times the –3 dB beamwidth region, relative to the total energy within all angles
	maximum P-MP hub station e.i.r.p. ≤ +12 dBW


	 


Each of the individual entries in this table, such as maximum power, is based on simulations that assume that no mitigation techniques are applied by the active service. The limits indicated in the table may be relaxed if multiple sharing criteria or mitigation techniques are applied simultaneously. Possible mitigation techniques include flexible power setting, ATPC to mitigate fading, and use of high performance directional antennas. The interference levels to EESS (passive) indicated by the results of simulation studies using the values indicated in this table exceed the permissible interference criteria of Recommendation ITU-R RS.1029-2 for some of the deployment models considered in the sharing studies. Nevertheless, such a result is considered acceptable for EESS (passive) systems in view of the need to find an equitable burden sharing in establishing sharing criteria for the services sharing this band.

2/1.2/4

Methods to satisfy the agenda item

2/1.2/4.1
Methods to satisfy Issue A

2/1.2/4.1.1
Method A1

Method A1 is to add an allocation to the MetSat in the band 18.0-18.1 GHz on a world-wide basis through the modification of RR No. 5.519 to be applicable to the frequency band 18.0-18.3 GHz.

Advantages

Provision of adequate frequency spectrum to satisfy the requirements of next-generation GSO MetSat systems.

Disadvantages

In Regions 1 and 3, some minor constraints could be imposed on the choice of the orbital position for the MetSat systems as well as on the location of their corresponding earth stations to protect operation of BSS feeder links.

2/1.2/4.1.2
Method A2

Method A2 is to add an allocation to the MetSat in the band 18.0-18.1 GHz on a world-wide basis with an additional new footnote stating that in the band 18.0-18.1 GHz, earth stations of the MetSat (space-to-Earth) in Region 1 and 3 will not claim protection from the BSS feeder-link earth stations operating under RR Appendix 30A, nor put any limitations or restrictions on the locations of the BSS feeder-link earth stations anywhere within the service area of the feeder link.

Advantages

Provision would ensure that MetSat receive stations could not affect the RR Appendix 30A Plan.

Disadvantages

In Regions 1 and 3, MetSat systems would have to operate under a secondary status with respect to BSS feeder links.

2/1.2/4.1.3
Method A3

Addition of an allocation to the MetSat in the band 18.3-18.4 GHz on a world-wide basis. This could be accomplished through the modification of RR No. 5.519 to be applicable to the frequency band 18.1-18.4 GHz. The same objective could be accomplished by adding the MetSat directly to the Table in Article 5 of the Radio Regulations.

Advantages

Provision of adequate frequency spectrum to satisfy the requirements of next-generation GSO MetSat systems.

Disadvantages

The identification of the band 18.3-18.4 GHz for use by HDFSS systems under RR No. 5.516B in Region 2 and the expected consequential increased use of this band by the FSS will make MetSat coordination with the FSS more complicated in Region 2.

2/1.2/4.2
Method to satisfy Issue B

2/1.2/4.2.1
Method B1

In this method, single entry emission limits taking into account the results of the compatibility analysis and the sharing criteria identified in Table 1.2-1 are proposed to be included in the Radio Regulations. Those limits would be non-retroactive for the terrestrial active systems notified or brought into use before WRC-07 (the exact date corresponding to this concept will have to be decided by WRC-07). It is proposed that the values of the existing RR No. 5.482 be modified using the new appropriate emission limits. 

Advantages

•
The EESS (passive) would be protected from in-band emissions through regulatory provisions that would be applied consistently worldwide.

Disadvantages

•
These limits may unduly constrain the operations and deployment of future active systems.

2/1.2/4.2.2
 Method B2

In this method, propose limits based on the current limits in RR No. 5.482 together with additional constraints on the active services that can be implemented without significant impact on them. Those limits should be non-retroactive for the FS and MS systems which are notified or brought into use before WRC-07 (the exact date corresponding to this concept will have to be decided by WRC-07).
For the FS

•
maximum transmitter power ≤ –3 dBW 
•
elevation angle range ≤ 20°
For the MS

•
maximum transmitter power ≤ –3 dBW

•
maximum e.i.r.p. ≤ 32 dBW

Advantages
•
The proposed values would not impose any significant constraints on the FS and MS. 

•
Transmitter power up to –3 dBW will support current configurations of active service systems, even under fading conditions 

Disadvantages
•
Protection for the EESS (passive) would not be provided

•
EESS (passive) measurement data will be lost over increasing portions of the earth’s surface if the deployment density of the active service systems increases in the future under these conditions

•
There is the risk that the band will become unusable by the EESS (passive) for global weather measurements necessary for meteorological forecasts

2/1.2/4.2.3
Method B3

In this method, a new footnote added to RR Article 5 would encourage administrations to apply the technical constraints and mitigation techniques specified in referenced WRC or ITU-R Recommendation(s), as appropriate, to facilitate sharing of the 10.6-10.68 GHz band by the FS, MS and EESS (passive).

Advantages:

•
Flexibility in applying mitigation techniques to future FS and MS facilities. 
Disadvantages

•
Compliance with recommended mitigation techniques may increase costs and constrain the operations or deployment of future systems. 
•
EESS (passive) instruments are likely to receive increasing levels of interference in the future if the recommended technical constraints and mitigation techniques are not applied.

•
Non-mandatory limits may not provide effective worldwide protection of EESS (passive) operations that are required for adequate meteorological and climatological forecasts and natural disaster predictions.

2/1.2/4.3
Methods to satisfy Issue C

2/1.2/4.3.1
Method C1

In this method, single entry emission limits taking into account the results of the compatibility analysis and the sharing criteria identified in Table 1.2-2 are proposed to be included in a footnote of RR Article 5. Those limits would be non-retroactive for the terrestrial active systems notified or brought into use before WRC-07 (the exact date corresponding to this concept will have to be decided by WRC-07). 

The advantages and disadvantages of this method are the same as Method B1.

2/1.2/4.3.2
Method C2

In this method, a new footnote added to RR Article 5 would encourage administrations to apply the technical constraints and mitigation techniques specified in referenced Recommendation(s) to facilitate sharing of the 36-37 GHz band by the FS, MS and EESS (passive).

The advantages and disadvantages of this method are the same as Method B3.

2/1.2/5

Regulatory and procedural considerations

Where appropriate, changes to the Table of Frequency Allocations in RR Article 5 will be required, consistent with each method. 
2/1.2/5.1
Issue A

All methods to satisfy the agenda item require the modification of RR No. 5.519 to cover the additional frequency band to be allocated to the MetSat. This footnote already makes reference to the applicable pfd limits as contained in RR Article 21, Table 21-4. Consequently Table 8d (“Parameters required for the determination of coordination distance for a receiving earth station”) of RR Appendix 7 would need to be modified to include the specific values.

Additionally, extending the ±8° coordination arc currently applicable to FSS networks in this band, to the MetSat in the 18.0-18.3 GHz or the 18.1-18.4 GHz band is appropriate.  This could be accomplished through appropriate modifications of Table 5-1 in RR Appendix 5.  This extension of the coordination arc to the MetSat allocation would reduce the workload of the Bureau in identifying affected administrations and the number of unnecessary coordinations for such systems while maintaining the rights of administrations to be included in requests for coordination involving the MetSat or FSS in this band.

Examples of the modifications of RR No. 9.41, RR Tables 5-1 Table 8d required to extend the coordination arc to the MetSat allocation and the coordination distance parameters for receiving earth stations are provided below. 
MOD

9.41

Following receipt of the BR IFIC referring to requests for coordination under Nos. 9.7 to 9.7B, an administration believing that it should have been included in the request or the initiating administration believing that an administration identified under No. 9.36 in accordance with the provisions of No. 9.7 (GSO/GSO) (items 1), 2), 3) , 4), 5) and 6) of the frequency band column), No. 9.7A (GSO earth station/non‑GSO system) or No. 9.7B (non-GSO system/GSO earth station) of Table 5-1 of Appendix 5 should not have been included in the request, shall, within four months of the date of publication of the relevant BR IFIC, inform the initiating administration or the identified administration, as appropriate, and the Bureau, giving its technical reasons for doing so, and shall request that its name be included or that the name of the identified administration be excluded, as appropriate.     (WRC‑2007)
MOD

Appendix 5 (Rev.WRC-03)
TABLE 5-1 (continued)     (Rev.WRC‑037)

	Reference
of
Article 9
	Case
	Frequency bands 
(and Region) of the service 
for which coordination 
is sought
	Threshold/condition
	Calculation 
method
	Remarks

	No. 9.7
GSO/GSO
(cont.)
	
	3)
17.7‑20.2 GHz,
(Regions 2 and 3), 
17.3-20.2 GHz 
(Region 1) and
27.5‑30 GHz
	i)
Bandwidth overlap, and

ii)
any network in the FSS and any associated space operation functions (see No. 1.23) with a space station within an orbital arc of (8° of the nominal orbital position of a proposed network in the FSS
	
	With respect to the space services listed in the threshold/condition column in the bands in 1), 2), 3), 4), 5) and 6), an administration may request, pursuant to No. 9.41, to be included in requests for coordination, indicating the networks for which the value of (T/T calculated by the method in § 2.2.1.2 and 3.2 of Appendix 8 exceeds 6%. When the Bureau, on request by an affected administration, studies this information pursuant to No. 9.42, the calculation method given in § 2.2.1.2 and 3.2 of Appendix 8 shall be used

	
	
	4)  18.0-18.3 GHz or 18.1‑18.4 GHz*

*
Note the exact frequency range will be determined by WRC-07
	i)
Bandwidth overlap, and

ii)
any network in the FSS or MetSat service and any associated space operation functions (see No. 1.23) with a space station within an orbital arc of (8° of the nominal orbital position of a proposed network in the FSS or MetSat service
	
	

	
	
	5)
Bands above 17.3 GHz, except those defined in § 3) and 4)

	i)
Bandwidth overlap, and

ii)
any network in the FSS and any associated space operation functions (see No. 1.23) with a space station within an orbital arc of (8° of the nominal orbital position of a proposed network in the FSS (see also Resolution 901 (WRC‑03))
	
	

	
	
	6)
Bands above 17.3 GHz
	i)
Bandwidth overlap, and

ii)
any network in the FSS or BSS, not subject to a Plan, and any associated space operation functions (see No. 1.23) with a space station within an orbital arc of (16° of the nominal orbital position of a proposed network in the FSS or BSS, not subject to a Plan, except in the case of a network in the FSS with respect to a network in the FSS (see also Resolution 901 (WRC‑03))
	
	

	No. 9.7
GSO/GSO
(cont.)
	
	7)
All frequency bands, other than those in  1), 2), 3), 4), 5) and 65), allocated to a space service, and the bands in 1), 2), 3), 4), 5) and 65) where the radio service of the proposed network or affected networks is other than the space services listed in the threshold/condition column, or in the case of coordination of space stations operating in the opposite direction of transmission
	i)
Bandwidth overlap, and


ii)
Value of T/T exceeds 6%
	Appendix 8
	In application of Article 2A of Appendix 30 for the space operation functions using the guardbands defined in § 3.9 of Annex 5 of Appendix 30, the threshold/condition specified for the FSS in the bands in 2) applies. 

In application of Article 2A of Appendix 30A for the space operation functions using the guardbands defined in § 3.1 and 4.1 of Annex 3 of Appendix 30A, the threshold/condition specified for the FSS in the bands in 4) applies


MOD

Appendix 7 (Rev.WRC-03)
TABLE 8d
Parameters required for the determination of coordination distance for a receiving earth station

	Receiving space
radiocommunication
service designation
	Meteoro​logical- satellite
	Fixed-satellite

	Fixed-satellite 3
	Broad​casting-
satellite
	Earth exploration-
satellite 4
	Earth exploration-
satellite 5
	Space research
(deep space)
	Space research
	Fixed-
satellite 6
	Fixed-
satellite 5
	Mobile-satellite
	Broadcasting-satellite,
fixed-satellite
	Mobile-satellite
	Radio-navigation
	Broadcasting-satellite


	
	
	
	
	
	
	
	
	Unman​ned
	Manned
	
	
	
	
	
	
	

	Frequency bands (GHz)
	18.0-18.47
	18.8-19.3
	19.3-19.7
	21.4-22.0
	25.5-27.0
	25.5-27.0
	31.8-32.3
	37.0-38.0
	37.5-40.5
	37.5-40.5
	39.5-40.5
	40.5-42.5
	43.5-47.0
	43.5-47.0
	84-86

	Transmitting terrestrial 
service designations
	Fixed, mobile
	Fixed, mobile
	Fixed, mobile
	Fixed, mobile
	Fixed, mobile
	Fixed, mobile
	Fixed,
radionavigation
	Fixed, mobile
	Fixed, mobile
	Fixed, mobile
	Fixed, mobile
	Broadcasting, 
fixed
	Mobile
	Mobile
	Fixed, mobile,
broadcasting

	Method to be used
	§ 2.1
	§ 2.1, § 2.2
	§ 2.2
	§ 1.4.5
	§ 2.2
	§ 2.1
	§ 2.1, § 2.2
	§ 2.1, § 2.2
	§ 2.2
	§ 2.1
	§ 1.4.6
	§ 1.4.5, § 2.1
	§ 1.4.6
	–
	§ 1.4.5

	Modulation at earth station 1
	N
	N
	N
	
	N
	N
	N
	N
	N
	N
	N
	–
	N
	
	

	Earth station
interference
parameters
and criteria
	p0 (%)
	
	0.05
	0.003
	0.01
	
	0.25
	0.25
	0.001
	0.1
	0.001
	0.02
	0.003
	
	
	
	
	

	
	n
	
	2
	2
	1
	
	2
	2
	1
	1
	1
	
	2
	
	
	
	
	

	
	p (%)
	
	0.025
	0.0015
	0.01
	
	0.125
	0.125
	0.001
	0.1
	0.001
	
	0.0015
	
	
	
	
	

	
	NL (dB)
	
	0
	0
	0
	
	0
	0
	0
	0
	1
	1
	
	
	
	
	

	
	Ms (dB)
	
	18.8
	5
	5
	
	11.4
	14
	1
	1
	6.8
	6
	
	
	
	
	

	
	W (dB)
	
	0
	0
	0
	
	0
	0
	0
	0
	0
	0
	
	
	
	
	

	Terrestrial station parameters
	E (dBW)
in B 2
	A
	
	–
	–
	
	–
	–
	–
	–
	–
	–
	–
	–
	
	
	

	
	
	N
	40
	40
	40
	40
	42
	42
	–28
	–28
	35
	35
	35
	44
	40
	40
	

	
	Pt (dBW) in B
	A
	
	–
	–
	
	–
	–
	–
	–
	–
	–
	–
	–
	
	
	

	
	
	N
	–7
	–7
	–7
	–7
	–3
	–3
	–81
	–73
	–10
	–10
	–10
	–1
	–7
	–7
	

	
	Gx (dBi)
	
	47
	47
	47
	47
	45
	45
	53
	45
	45
	45
	45
	45
	47
	47
	

	Reference bandwidth 6
	B (Hz)
	
	107
	106
	106
	
	107
	107
	1
	1
	106
	106
	106
	106
	
	
	

	Permissible interference power
	Pr( p) (dBW)
in B
	–115
	–140
	–137
	
	–120
	–116
	–216
	–217
	–140
	
	
	
	
	
	

	1
A: analogue modulation; N: digital modulation.

2
E is defined as the equivalent isotropically radiated power of the interfering terrestrial station in the reference bandwidth.

3
Non-geostationary mobile-satellite service feeder links.

4
Non-geostationary-satellite systems.

5
Geostationary-satellite systems.

6
Non-geostationary fixed-satellite service systems.

7
Two frequency bands are currently under consideration, either from 18.0-18.3 GHz or from 18.1-18.4 GHz.


2/1.2/5.2
Issue B

For Methods B1 and B2, the values of the existing RR No. 5.482 would be modified using the new appropriate emission limits with a grandfathering of existing systems. Alternatively, the new limits could be specified in a new footnote applicable to both the FS and MS or in separate footnotes addressing each service.

For Method B3, a footnote would be added to the 10.6-10.68 GHz band in the Table of Allocations in RR Article 5. The following text may be appropriate for such a footnote:

ADD

5.XXX

Administrations should apply, to the maximum extent practical, the mitigation techniques described in [Recommendation[s] TBD-10 GHz ] when placing new Earth exploration-satellite service (passive), space research service (passive) and fixed service stations into operation in the 10.6-10.68 GHz band.
The above-mentioned [Recommendation[s] TBD-10 GHz] may be either Recommendations ITU-R F.[9D/219 ANNEX 6] and ITU-R RS.[10 GHz MITIGATE], or a new WRC Recommendation to be included in the Final Acts of WRC-07. It is not intended that the ITU-R Recommendations be incorporated by reference into the Radio Regulations.

2/1.2/5.3
Issue C

For Method C1, the emission limits would be included in a new footnote (similar to RR No. 5.482) corresponding to the band 36-37 GHz with a grandfathering of existing systems. Alternatively, the new limits could be specified in separate footnotes addressing the FS and MS.

For Method C2, a footnote would be added to the 36-37 GHz band in the Table of Allocations in RR Article 5 with text similar to that indicated for Method B3. It is not intended that the recommendations be incorporated by reference into the Radio Regulations 

AGENDA ITEM 1.20

to consider the results of studies, and proposal for regulatory measures, if appropriate, regarding the protection of the Earth exploration-satellite service (passive) from unwanted emissions of active services in accordance with Resolution 738 (WRC-03)

Executive summary

WRC-07 Agenda item 1.20 addresses the compatibility between the Earth exploration-satellite service (passive) and active services in adjacent or nearby bands as specified in Resolution 738 (WRC-03). The results of the studies carried out for each band pair under this agenda item are documented in draft new Report ITU-R SM.[EESS][Document 1/[xxx],] which replaces Recommendation ITU-R SM.1633 for the purpose of this Resolution.

Based on the results of these studies, regulatory measures to ensure protection of the Earth exploration-satellite service (passive) from unwanted emissions of active services may be considered, while taking into account the impact on all concerned services of implementing or not implementing such measures. 

For each band pair studied, the appropriate method to satisfy the agenda item may be decided independently. In addition to the methods described below, the Conference may decide that, for a given band pair, no regulatory measures are required. 

One method is to establish, in an EESS (passive) band, a mandatory power limit for unwanted emissions from a single transmitter of a specified service in an adjacent or nearby band without examination by the Bureau. Another method is to establish, in an EESS (passive) band, a non-mandatory power limit for unwanted emissions from a single transmitter of a specified service in an adjacent or nearby band. The third method is to strongly encourage administrations to take all practicable steps to limit unwanted emissions in EESS (passive) bands from active services in adjacent and nearby frequency bands.

Resolution 738 (WRC-03)

Compatibility analyses between the Earth exploration-satellite service (passive) and active services 

2/1.20/1

Issue A resolves

1
to invite ITU‑R to continue or to initiate studies on the compatibility analyses between EESS (passive) and the corresponding active services as listed in the Table with a view to updating Recommendation ITU‑R SM.1633 or developing additional Recommendations

2/1.20/1.1 
Background

Allocations for EESS (passive) were established by WARC-79 at specific frequencies where passive sensing of important parameters is uniquely possible. These allocations necessarily were adjacent to allocations for active services, many of which have been implemented for active transmission systems that, like EESS (passive) measurements, are also vital to national economies, and safety-of-life applications in some cases.

Active systems in adjacent or nearby bands emit weak unwanted emissions that fall within the EESS (passive) allocations (RR Nos. 1.144-1.146 and RR Appendix 3), thus presenting a risk that unwanted emissions could cause unacceptable interference to EESS (passive) measurements.

Prior WRC-03, ITU-R conducted studies between the EESS (passive) and active services in certain adjacent or nearby bands that are depicted in Recommendation ITU-R SM.1633. WRC-03 did not reach any agreement and decided to further the studies according to Resolution 738 (WRC-03) for specified pairs of frequency allocations EESS (passive) and active services.

EESS passive sensors measure very low power level natural radiations, in certain frequency bands mainly determined by fixed physical properties (e.g. molecular resonance), from specific components of land, bodies of water, and the atmosphere. Bands below 100 GHz are of particular importance, as they provide an “all-weather” capability since clouds are nearly transparent at these frequencies.

Low levels of interference received at the input of the passive sensors may degrade passive sensor operations. A unique technical complication of these frequency compatibility situations is the fact that EESS (passive) sensors are unable to discriminate between natural radiations and low or moderate levels of interference. Measurements corrupted by such interference would be mistaken to be accurate data because there is no practical independent means for reliably checking the integrity of the measurements and subsequent use of this corrupted data may unpredictably impact the results of applications using that data. On the other hand, technologies now under development for sensor operations in one band will be able to detect persistent and extremely high levels of interference so they would be seen to be anomalous and discarded before the corrupted data are mistakenly used.

Measurements over a single country are not only used for weather forecasts in that country where the measurement was obtained but also for global modelling of the atmosphere used by and exchanged among all National Weather Services (NWS) in respect of their international commitments related to the World Weather Watch of the World Meteorological Organisation (WMO) to develop weather forecasts for other countries. Passive sensor products are used in support of farming, transportation, flood warnings and control, and other endeavours that are important to national interests and economies. The progress made in the recent years in weather and climate analysis and forecasts, including warnings for dangerous weather phenomena (heavy rain, storms, cyclones) that affect all populations and economies, is to a great extent attributable to spaceborne observations and their assimilation into numerical models. The importance of passive sensing on meteorological and related environmental activities has already been stressed by the WMO.

Several geophysical parameters contribute, at varying levels, to natural emissions, which can be observed at a given frequency that present unique properties. Therefore, measurements at several frequencies must be made simultaneously in order to isolate and to retrieve each individual contribution. This interdependency of measurements at several frequencies is the case for the specific bands considered under WRC-07 Agenda item 1.20, with the exception of the 1 400-1 427 MHz band for which the interdependence with other measurements at other frequencies does not exist for the parameters under scrutiny. Interference that could impact a given “passive” frequency band could thus have a negative impact on the overall measurement of several atmospheric components. However, the potential interdependency of interference in various passive bands is a complex issue that has not been studied thoroughly in the ITU–R, including the extent to which interference in one band has any impact on measurements in another band. In particular, these interdependencies have not been taken into account in the development of the permissible interference levels for EESS (passive) specified in Recommendation ITU-R RS.1029-2 and were not taken into account in studies under WRC-07 Agenda item 1.20.

2/1.20/1.2  
Summary of technical and operational studies, and relevant ITU-R Recommendations

For the pairs of frequency bands listed in the Table in Resolution 738 (WRC–03), analysis of compatibility between EESS (passive) and active services were performed using methodologies and assumptions that were improved substantially relative to those presented in Recommendation ITU‑R SM.1633. The methodology and assumptions were modified to avoid overstating potential interfering signal levels. Emission levels exceeding permissible levels of interference (as defined in RR No. 1.167) were considered in these studies. Table 1.20-1 provides an overview of the performed compatibility analyses covered under resolves 1 of Resolution 738 (WRC-03).

TABLE 1.20-1
List of compatibility studies to be adressed
	EESS (passive) band
	Active service band
	Active service
	section
	Relevant chapter of Report SM.[EESS]

	1 400–1 427 MHz
	1 350–1 400 MHz
	Fixed
	1.3.1.1
	§ 4.

	
	
	Mobile
	1.3.1.2
	§ 6.

	
	
	Radiolocation
	1.3.1.3
	§ 3.

	
	1 427–1 429 MHz
	Space operation
	1.3.1.4
	§ 5.

	
	1 427–1 452 MHz
	Fixed
	1.3.1.1
	§ 4.

	
	
	Mobile
	1.3.1.2
	§ 6.

	23.6–24 GHz
	22.55–23.55 GHz
	Inter-satellite
	1.3.2
	§ 7.

	31.3–31.5 GHz
	30–31 GHz
	Fixed-satellite (E-to-s)
	1.3.3
	§ 8.

	50.2–50.4 GHz
	47.2–50.2 GHz
	Fixed-satellite (E-to-s)
	1.3.4.1
	§ 10.

	
	50.4–51.4 GHz
	Fixed-satellite (E-to-s)
	1.3.4.2
	§ 11.


For each passive-active band pair, models were developed for various existing and predicted physical deployments of passive and active systems and their equipment characteristics. In order to determine the statistics of received interfering signal power levels, dynamic analyses were also conducted using time-series simulations of the orbiting EESS (passive) satellite receiver. These interfering signal levels of a single service were compared with the permissible aggregate levels of interfering signal from all sources specified in Recommendation ITU-R RS.1029-2 in order to determine an unwanted emission level for the particular combination of passive sensor and active service deployment model.

In some cases, unwanted emission characteristics of the active services were estimated from regulatory emission "masks" (or envelopes) and design objectives that generally specify maximum unwanted power densities for reference bandwidths that are much smaller than those for passive sensors (e.g. RR Appendix 3, Rec. ITU-R SM.1541-2). The regulatory emission masks are known to overestimate unwanted emission levels produced by actual equipment. Other analyses used Fourier transform techniques or available measurements to represent the spectrum of the radiated emission.

In cases where it was determined that the permissible level of interference may be substantially exceeded, various mitigations were considered as possible means for limiting the amount of  interference in relation to the permissible levels. In an effort to ensure equitable burden sharing between the active and passive services studied, the analyses underestimated the full amount of interference and applied the full aggregate permissible levels of interference to the unwanted emissions from one service operating in an adjacent or nearby frequency allocation rather than considering the unwanted emissions from multiple active services. The resulting unwanted emission levels identified for each band pair would acceptably limit the degree to which interference will exceed aggregate permissible levels (i.e. impact on the passive service) while not unduly constraining systems in the active service. To further  minimize potential impact on active services, consistent with equitable burden sharing between active and passive services, the protective levels of unwanted emissions were specified using a bandwidth on the order of the width of the passive service allocation large reference bandwidths, such that compliance with the unwanted emission levels would be facilitated by averaging the emission power densities over this bandwidth.

The following sections provide summaries of studies for the band pairs considered under resolves 1.

2/1.20/1.3
Analysis of the results of studies

2/1.20/1.3.1

EESS (passive) service in the 1 400-1 427 MHz band

This band mainly allows for vegetation biomass, ocean salinity, and soil moisture measurements that are essential for meteorological as well as hydrological processes. These parameters are only detectable from space between 1 and 2 GHz.

2/1.20/1.3.1.1
Fixed service in the 1 350-1 400 MHz and 1 427-1 452 MHz bands

Considering a deployment of two to three thousand FS links within the deployment areas studied, it has been shown that the EESS (passive) aggregate permissible interference criteria is satisfied if the unwanted emission power at the antenna port falling within the passive band does not exceed –71 to –53 dBW/27 MHz depending on the passive sensor and assumed FS station characteristics and deployment model in a particular study. It is also shown that existing FS links of European countries which comply with European standards on out of band (OoB) emissions are compatible with the value of −53 dBW/27 MHz for an estimated 50% of cases and –40 dBW/27 MHz in about 95% of the cases. Limiting the unwanted emission power at an antenna port of an FS P-P transmitter in these bands to a level between –53 and –40 dBW/27 MHz falling within the EESS (passive) band may not place an undue burden on the FS. While the permissible interference levels of Recommendation ITU-R RS.1029-2 will be exceeded if the unwanted emission levels produced by all FS stations fall in the upper portion of this range, limiting FS unwanted emissions to that range should still allow passive sensors to perform their missions in the 1 400-1 427 MHz band. The lower portion of this range provides greater protection of the EESS (passive) but imposes a higher level of constraints on the FS, while the upper portion of this range would result in less constraint on the FS but results in higher interference levels into the EESS (passive).

An acceptable interference may be achieved if the unwanted power measured at the antenna port within the passive band is lower than –45 dBW/27 MHz since some impact can be perceived from a single interferer for all levels higher than –40 dBW/27 MHz and most FS links are compliant with such a level.

However, it should be noted that these conclusions are based on simulations involving only P-P FS systems, and may not be applicable to P-MP systems. Consequently, further studies may be required in order to determine the impact of technical constraints on P-MP FS systems.

2/1.20/1.3.1.2
Mobile service in the 1 350-1 400 MHz and 1 427-1 452 MHz bands

One study addressed the compatibility between EESS (passive) in the 1 400-1 427 MHz band and mobile services in the 1 429-1 452 MHz band using the specification and measured levels of unwanted emissions from Personal Digital Cellular (PDC) and International Mobile Telecommunications-2000 (IMT-2000) systems in one administration. The study adopting specification values of unwanted emission level (–53 dBW/27 MHz for the PDC system and 
–43 dBW/27 MHz for the IMT-2000 system) shows excess level  (around 12 to 20 dB) from permissible interference power levels of EESS (passive). Limiting MS terminals unwanted emission to such levels may not place undue constraints on such MS systems.
The study adopting a measured value (–60 dBW/27 MHz) for the PDC system still exceeds permissible interference power levels of EESS (passive) by around 9 to 13 dB. The study adopting a measured value (–56.5 dBW/27MHz) for the IMT-2000 system does not exceed permissible interference power levels of EESS (passive) in some cases. However, it should be noted that all mobile stations are manufactured to satisfy the values in the specification, i.e., not to satisfy the measured values used in this study. There is no guarantee that all mobile stations can achieve these measured unwanted emission levels in every scenario.

Limiting MS terminals unwanted emission levels to the value of –73 dBW/27 MHz for the PDC system and –59 dBW/27 MHz for the IMT-2000 system in this band could satisfy permissible interference power levels of EESS (passive) in this study but will impose undue constraints on the MS.
Adoption of sufficient frequency separation between the EESS (passive) band and the MS band, and addition of MS terminal filtering may be possible mitigation techniques, however, implementation of these mitigation techniques in order to provide full protection of EESS (passive) will impose undue constraints on mobile stations of cellular systems.

Limiting MS unwanted emission levels to the value of –60 dBW/27 MHz in this band could provide adequate protection of EESS (passive) in some cases but will impose undue constraints on the MS. However, unwanted emission levels at the –43 dBW/27 MHz specification would not place any new constraints on such systems but could cause unacceptably high levels of interference to the EESS (passive).

No studies have been performed with respect to unwanted emissions of aeronautical mobile telemetry systems in the frequency band 1 429-1 452 MHz since no specific information on these systems was provided.
2/1.20/1.3.1.3
Radiolocation service in the 1 350-1 400 MHz band

This compatibility study has shown that if the outcome of the dynamic analyses as presented can be taken as representative for many existing systems, it can be concluded that a number of the existing radar systems already meet the proposed average unwanted emission power limit of 
–29 dBW/27 MHz. Future designs for these systems would meet the proposed unwanted emission average power. For the systems that do not meet this level, a number of mitigation techniques may be implemented. 

With an average level of –29 dBW/27 MHz satellite interference largely exceeding the availability criteria will occur but some useful data could still be retrieved. Far from representing the ideal situation, a scenario with unwanted emission limits beyond –29 dBW/27 MHz represents a significant impact to the EESS (passive) operations.

It may be difficult to measure and comply at the transmitter output with the proposed 
–29 dBW/27 MHz average level for radar output device emissions above 1 400 MHz. Additionally, compliance with such a criteria may impose implementation burdens; however, the radar systems comply with the spurious emission limits of RR Appendix 3.

The application of theoretical mitigation methods to help radar systems achieve compliance with the proposed –29 dBW/27 MHz average power density level may negatively impact radar system operational performance and may represent a significant additional burden on the radiolocation service.

Finally, the proposed average power density of –29 dBW/27 MHz represents impacts to both services.

2/1.20/1.3.1.4
Space operation service (Earth-to-space)  in the 1 427-1 429 MHz band

The compatibility analysis has calculated the potential interference from space operation service (SOS) in the 1 427-1 429 MHz band into the 1 400-1 427 MHz band allocated to the EESS (passive). Based on the notified maximum earth station power and bandwidth values and the unwanted emission mask of Recommendation ITU-R SM.1541-2 in the 1 400-1 427 MHz band, the results show that unwanted emissions in the SOS would cause interference exceeding the EESS (passive) aggregate interference criteria by about 60 dB. An unwanted emission level transmitted by the SOS uplink earth station exceeding –41 to –36 dBW/27 MHz, depending on the passive sensor considered, would result in the interference exceeding the permissible level. 

The SOS unwanted emissions into the passive band can be greatly reduced during normal operations via techniques such as use of the lowest practicable transmit power (RR Nos. 3.3, 15.2 and 15.5) and operating with the characteristics indicated in RR No. 1.153. With the use of these techniques, the SOS unwanted emission transmit power into the passive band can be reduced during normal operations to –41 dBW/27 MHz for operations with low Earth orbit constellations, and would not exceed the EESS (passive) permissible interference criteria. With the same combination of mitigation techniques, the SOS unwanted emission transmit power into the passive band can be reduced during normal operations to –8 dBW/27 MHz for operations with medium Earth orbit constellations, and would exceed the EESS (passive) permissible interference criteria by 28 dB. A limit on the unwanted emissions from an SOS uplink earth station up to 10 dB above the –41 to ‑36 dBW/27 MHz range of permissible unwanted emission power levels indicated in the studies may still allow EESS (passive) sensors to fulfil their scientific missions in the 1 400-1 427 MHz band while not causing undue constraints on the SOS in the 1 427-1 429 MHz band.

2/1.20/1.3.2

EESS (passive) service in the 23.6-24 GHz band and inter-satellite service in the 22.55-23.55 GHz band

Regarding the EESS (passive), this band is essential for calibration of other passive band data. It corresponds to water vapour measurements and is unique since it is the only band where this parameter can be measured through clouds providing vital information on atmosphere humidity.

Dynamic simulation analyses were conducted to estimate the expected levels of interference caused to several types of curent and planned passive sensors operating in the 23.6-24 GHz band from unwanted emissions from the inter-satellite service (ISS) links of the non-GSO mobile-satellite service (MSS) systems  and GSO data relay systems.

The simulations of the ISS links in the GSO data relay systems indicate that the permissible interference criteria of Recommendation ITU-R RS.1029-2 will be satisfied for all the passive sensors.

The simulations of the ISS links in the non-GSO MSS systems indicate that the permissible interference criteria of Recommendation ITU-R RS.1029-2 will be satisfied for current sensorssuch as the conical scan and the nadir scan passive sensors. For future passive sensors such as a push-broom sensor, the study shows that an unwanted emission level of e.i.r.p. of –9.4 dBW/200 MHz of ISS links having antenna gains less than 55 dBi and transmitting data (with modulation) in the 23.6‑24 GHz band would satisfy the permissible interference criteria of Recommendation ITU‑R RS.1029-2. This level of attenuation can be easily met by ISS systems, including the ISS links in the non-GSO MSS systems.

2/1.20/1.3.3

EESS (passive) service in the 31.3-31.5 GHz band and fixed-satellite 
service (Earth-to-space) in the 30-31 GHz band

Regarding the EESS (passive), sensor measurements in this band are used to determine cloud liquid water content. This band is unique in that is a frequency range where emissions from other sources (water vapour and oxygen) reach a minimum. Data collected in this band are essential for predicting all forms of precipitation over land and oceans.

The 30-31 GHz band is used by some administrations for high capacity links in the Earth-to-space direction in support of global communications.

Several dynamic simulations concluded that currently operational GSO and non-GSO FSS systems and future broadband GSO FSS systems operating in the 30-31 GHz band are compatible with the EESS (passive) service in the 31.3-31.5 GHz band. Simulations using actual FSS parameters showed that an uplink producing an unwanted emission power level of –9.7 dBW/200 MHz in the 31.3-31.5 GHz band would achieve compatibility. These studies concluded that the 300 MHz separation between the edges of the two bands, together with any out-of-band attenuation provided by band-limited components in the FSS earth station uplink equipment chain, such as the diplexer, are sufficient to protect the EESS (passive).
Other simulations for future passive sensors and their corresponding attenuation assessment showed that an FSS uplink producing an unwanted emission power level of –20 dBW/200 MHz in the 
31.3-31.5 GHz band would achieve compatibility. This reduced power level may constrain the FSS.

2/1.20/1.3.4

EESS (passive) service in the 50.2-50.4 GHz band

Measurements made in this band are essential for measuring atmospheric temperatures near the Earth's surface and for calibration of passive frequencies from 52.6 to 59.3 GHz used for determining atmospheric temperature profiles. The band is also used to improve sea ice and sea emissivity measurements. There is a strong emission in this band from oxygen but nothing from ice cloud and little from water vapour.

2/1.20/1.3.4.1
Fixed-satellite service (Earth-to-space) in the 47.2-50.2 GHz band

Two sets of dynamic simulations were conducted to evaluate the interference levels that might be produced by unwanted emissions of FSS uplinks into a passive sensor. These dynamic simulations concluded that the EESS (passive) aggregate permissible interference criteria may be exceeded by the FSS if the unwanted emission powers exceed –34.5 to –10.7 dBW/200 MHz.

One of these studies considered a large range of FSS earth station deployment densities with parameters similar to those proposed in recent ITU-R satellite filings and represents an upper limit on FSS uplink deployment densities, with the highest densities assumed in the simulations unlikely to be achievable in practice. This study concludes that the current passive sensors will be adequately protected from interference if the unwanted emissions of an FSS uplink earth station falling into the 50.2-50.4 GHz band at the FSS antenna input do not exceed in the range of –20 to –10 dBW/200 MHz for VSAT applications and for gateway/hub applications. This study is based on the use of the FSS reference antenna pattern in Recommendation ITU-R S.465-5. If an actual FSS uplink antenna pattern for a high capacity, wide bandwidth gateway antenna, with its improved roll off characteristics were used, unwanted emissions radiated into the 50.2-50.4 GHz band would be reduced. This factor should be taken into account when establishing the unwanted emission levels. A level of –10 dBW/200 MHz could be reasonable under this scenario. It should be noted that the simulations on which these conclusions are based assume FSS uplink transmit power density levels corresponding to clear sky conditions, and that these levels can be exceeded during fading conditions by the amount of power increase needed to maintain FSS link availability during fading conditions.

The second study concludes that, taking into account the results of the different simulations and their corresponding attenuation assessment, limiting FSS uplinks in the band 47.2-50.2 GHz, to an unwanted emission level of power of –20 dBW/200 MHz within the 50.2‑50.4 GHz band is necessary to achieve compatibility. It is to be noted that this proposed OoB level can be met by the FSS systems considered in this study.

2/1.20/1.3.4.2
Fixed-satellite service (Earth-to-space) in the 50.4-51.4 GHz band

One set of dynamic simulations of interference into a current passive sensor concluded that EESS (passive) aggregate permissible interference criteria may be exceeded by the FSS if the unwanted emission powers exceed ‑34.5 to –10.7 dBW/200 MHz.  This study considered a large range of FSS earth station deployment densities with parameters similar to those proposed in recent ITU-R satellite filings, with the highest densities assumed in the simulations unlikely to be achievable in practice. This study concludes that the EESS (passive) will be adequately protected from interference if the unwanted emissions of an FSS uplink earth station falling into the 50.2-50.4 GHz band at the FSS antenna input do not exceed in the range of –20 to –10 dBW/200 MHz for VSAT applications and for gateway/hub applications. This study is based on the use of the FSS reference antenna pattern in Recommendation ITU-R S.465-5. If an actual FSS uplink antenna pattern for a high capacity, wide bandwidth gateway antenna, with its improved roll off characteristics were used, unwanted emissions radiated into the 50.2-50.4 GHz band would be reduced. This factor should be taken into account when establishing the unwanted emission levels. A level of 
–10 dBW/200 MHz could be reasonable under this scenario. It should be noted that the simulations on which these conclusions are based assume FSS uplink transmit power density levels corresponding to clear sky conditions, and that these levels can be exceeded during fading conditions by the amount of power increase needed to maintain FSS link availability during fading conditions.

Another set of dynamic simulations using future passive sensors and some wide bandwidth FSS earth stations concluded that a limitation of the emission power supplied to the FSS antenna port of ‑15 dBW/200 MHz within the passive band, for a single GSO FSS system, would protect the EESS (passive) band 50.2-50.4 GHz from unwanted emissions of FSS uplinks operating within the band 50.4-51.4 GHz for typical FSS earth station antenna gains between 55 and 65 dBi. It is to be noted that this proposed unwanted emission level can be met by the FSS systems considered in this study.

2/1.20/2

Issue B resolves 
2
to invite ITU‑R to further study the impact of implementing the values provided in considering f) and g) for unwanted emissions of fixed-service systems operating in Regions 2 and 3, taking into account that the impact on fixed-service systems in Region 1 has already been investigated

considering

f)
that according to Recommendation ITU‑R SM.1633, the EESS (passive) in the band 
31.3-31.5 GHz can be protected if the unwanted emissions of fixed-service systems (except high-altitude platform stations (HAPS)) operating in the band 31.0-31.3 GHz do not exceed –38 dBW in a 100 MHz reference bandwidth in the band 31.3-31.5 GHz;

g)
that according to Recommendation ITU‑R SM.1633, the EESS (passive) in the band 
52.6-54.25 GHz can be protected if the unwanted emissions of fixed-service systems operating in the band 51.4-52.6 GHz do not exceed –33 dBW in a 100 MHz reference bandwidth in the band 52.6-54.25 GHz;
2/1.20/2.1
Background

Further to the background in Section 2/1.20/1.1, studies in Recommendation ITU-R SM.1633 already reached conclusions, prior to WRC-03, on the levels of unwanted emissions that would protect EESS (passive) services in the bands 31.3-31.5 GHz and 52.6-54.25 GHz bands from unwanted emissions of fixed services in Region 1. Resolution 738 (WRC-03) directed the ITU-R to study the impact implementing those protection values in Regions 2 and 3.
2/1.20/2.2
Summary of technical and operational studies, and relevant ITU-R Recommendations

For the two pairs of bands listed in considerings f) and g) of Resolution 738 (WRC–03), compatibility analysis between EESS (passive) and active services have been documented in Recommendation ITU-R SM.1633 for Region 1. This Recommendation also indicates the impact  of implementing or not implementing the identified compatibility solutions on all the involved services.

In addition to Recommendation ITU-R SM.1633, other relevant Recommendations include Recommendation ITU-R RS.1029-2. Table 1.20-2 provides an overview of the performed compatibility analyses covered under resolves 2 of Resolution 738 (WRC-03).

TABLE 1.20-2
List of compatibility studies to be addressed
	EESS (passive) band
	Active service band
	Active service
	Relevant chapter of Report SM.[EESS]

	31.3–31.5 GHz
	31–31.3 GHz
	Fixed (except HAPS)
	§ 9.

	52.6–54.25 GHz
	51.4–52.6 GHz
	Fixed
	§ 12.


The studies have confirmed that the limits proposed in Resolution 738 (WRC-03) for Region 1 on unwanted emissions falling in the bands 31.3-31.5 GHz and 52.6-54.25 GHz would adequately protect EESS (passive) if the limits were to be applied in all three Regions.

The following sections provide summaries of studies for the band pairs considered under resolves 2.

2/1.20/2.3
Analysis of the results of studies

2/1.20/2.3.1

EESS (passive) service in the 31.3-31.5 GHz band and fixed service in the 31‑31.3 GHz band

The EESS (passive) in the band 31.3-31.5 GHz is protected if the unwanted emissions of fixed-service systems (except HAPS) operating in the band 31.0-31.3 GHz do not exceed –38 dBW in a 100 MHz reference bandwidth in the passive band 31.3-31.5 GHz.
2/1.20/2.3.2

EESS (passive) service in the 52.6-54.25 GHz band and fixed service in the 51.4-52.6 GHz band

The EESS (passive) in the band 52.6-54.25 GHz is protected if the unwanted emissions of fixed-service systems operating in the band 51.4-52.6 GHz do not exceed –33 dBW in a 100 MHz reference bandwidth in the passive band 52.6-54.25 GHz.

2/1.20/3

Methods to satisfy the agenda item

For each band pair covered by Resolution 738 (WRC-03), the Conference may decide to select one of the methods described below to satisfy the agenda item. In addition to the methods described below, the Conference may decide that, for a given band pair, no regulatory measures are required.

In considering the methods described below, the Conference may have to determine how each method ensures equitable burden sharing for achieving compatibility between active and passive services as considered in Resolution 738 (WRC–03). 

2/1.20/3.1
Method A

Under this method, the Conference would establish, in an EESS (passive) band, a mandatory power limit for unwanted emissions from a single transmitter of a specified service in an adjacent or nearby band.

This method may be appropriate for combinations of active and passive services and frequency bands for which
:

–
Studies are sufficiently refined as to instil confidence that they accurately predict the effect of unwanted emissions on a remote sensing satellite;

–
Studies indicate that unwanted emissions exceeding this level would degrade the EESS (passive) operations beyond what is deemed acceptable;

–
Limits on unwanted emissions would not result in undue constraints on either the active or passive service.

Advantages
· Provides regulatory certainty beneficial to the future planning of both active and passive services.

· Passive sensors will be able to operate compatibly in the presence of future systems of the active services operating in specified adjacent or nearby bands.

Disadvantages

· Precludes administrations’ flexibility in regulating unwanted emissions in the specified EESS (passive) bands.
· In case the underlying assumptions, criteria and predictions used in the analyses prove not to be suitable or appropriate in practice from the standpoint of equitable burden-sharing, mandatory limits may need to be modified, requiring future Conference action.

2/1.20/3.2
Method B

Under this method, the Conference would establish, in an EESS (passive) band, a non-mandatory power limit for unwanted emissions from a single transmitter of a specified service in an adjacent or nearby band.

Advantage

· Provides administrations flexibility in regulating unwanted emissions in the specified EESS (passive) bands.
· Provides administrations flexibility in case the effect of unwanted emissions cannot be predicted with reasonable certainty.
Disadvantage

· Because meteorological and climatological forecasts for any given geographic area require reliable data from other areas, non-mandatory limits will not guarantee effective worldwide protection of the EESS (passive) if all administrations would not implement the recommended levels.

· In case interference to passive sensors would be detected, this method may make it more difficult for Administrations to remedy the situation

2/1.20/3.3
Method C

Under this method, the Conference would strongly encourage administrations to take all practicable steps to limit unwanted emissions in EESS (passive) bands from active services in adjacent and nearby frequency bands. 

Advantages

–
Provides an alternative to regulatory limits or recommended levels perceived as impractical to implement.

Disadvantage

–
Unspecified limits will not guarantee effective worldwide protection of EESS (passive) operations that are required for adequate meteorological and climatological forecasts.
–
This method is equivalent to the situation with respect to radio astronomy as in RR No. 5.149 that has been shown as not necessarily preventing cases of harmful interference.

–
This method is already covered by RR No. 3.3.
–
In case interference to passive sensors would be detected, this method may make it more difficult for Administrations to remedy the situation 
2/1.20/4 
Regulatory and procedural considerations

Where appropriate, changes to the Table of Frequency Allocations in RR Article 5 will be required, consistent with each method. 
A single Conference Resolution, Conference Recommendation or a footnote could provide solutions for some or all band pairs covered by Resolution 738 (WRC-03) whatever the method applied for each of those band pairs. In addition, it may be appropriate that, for a given band pair, no change to the Radio Regulations would be required for that band pair.

The regulatory and procedural considerations for Issue A and Issue B are identical and therefore will be mentioned only once.

2/1.20/4.1
Method A
A footnote in RR Article 5 similar to RR No. 5.347A would require compliance with unwanted emission limits in a Conference Resolution. The Conference Resolution would provide the limits of unwanted emissions in the EESS (passive) band. 

The Resolution would also need to specify that neither examination nor finding by the Radiocommunication Bureau is required. The values specified in this Resolution would only be applicable for active systems brought into use after a future date to be decided by WRC-07.

Alternatively, a footnote in RR Article 5 with the appropriate limit for the unwanted emission can be included on a band-by-band basis.
In the view of one administration, there is a need to consider the regulatory validity of Method A, taking into account RR No. 4.7 and other relevant provisions of the Radio Regulations.

An example resolution is provided below.

ADD

RESOLUTION  [EESS (passive)]  (WRC‑07)

Compatibility between the Earth exploration-satellite 
service (passive) and active services 

The World Radiocommunication Conference (Geneva, 2007),

considering

a)
that primary allocations have been made to various space services in the Earth-to-space direction such as the fixed-satellite service, space operation service, inter-satellite service and/or to terrestrial services such as the fixed service, mobile service and radiolocation service, hereafter referred to as “active services”, in bands adjacent or nearby to bands allocated to the Earth Exploration-Satellite Service (EESS) (passive);

b)
that unwanted emissions from active services may cause unacceptable interference to the EESS (passive); 

c)
that for technical or operational reasons, the general limits in Appendix 3 may be insufficient in protecting the EESS (passive) in specific bands;

d)
that, in many cases, the frequencies used by the EESS (passive) sensors are chosen to study natural phenomena producing radio emissions at frequencies fixed by the laws of nature, and therefore shifting frequency to avoid or mitigate interference problems may not be possible;

e)
that it is necessary to ensure an equitable burden sharing for achieving compatibility between active and passive services operating in adjacent or nearby bands,

noting

a)
that frequency bands covered by No. 5.340 which prohibits all emissions need to be fully protected as they are unique natural resources;

b)
that Report ITU‑R SM.[EESS] provides a methodology for conducting the compatibility studies between active and passive services operating in adjacent and nearby bands and develops all relevant scenarios;

c)
that Recommendation ITU-R RS.1029-2 provides the permissible interference criteria for satellite passive remote sensing;

resolves

1
that unwanted emissions from stations, brought into use after 1 January 20XY, in the bands and services listed in Table 1, shall not exceed the corresponding limits in that table,

2
that the Bureau shall make no examination or finding with respect to this Resolution under either Article 9 or 11.

TABLE 1

	Passive band
	Active band
	Active service
	Measure to protect passive band

	X
	Y
	Z
	Limit unwanted emissions (*) of [service Y systems] into the passive band to [XX dBW/refBW]

	…
	…
	…
	…


* The unwanted emission power level is defined as the level at the transmitter antenna port (i.e. not including the antenna gain).

2/1.20/4.2
Method B

A footnote in RR Article 5 would recommend the use of maximum levels of unwanted emissions provided in a Conference Resolution or Conference Recommendation. This Resolution or Recommendation would provide recommended maximum levels of unwanted emissions in the EESS (passive) band. The values specified in this resolution would only be applicable for active systems brought into use after a future date to be decided by WRC-07.

The example resolution under Method A could be used where the resolves 1 would be changed or a resolves would be added: 

“that administrations are urged to take all reasonable steps to ensure that stations, brought into use after 1st January 20XY, in the bands and services listed in Table X, comply with the limits contained in Table X.”

2/1.20/4.3
Method C

A Conference Resolution, Conference Recommendation or a footnote (patterned on RR No. 5.149) would provide guidance to administrations.

The relation and potential inconsistencies with RR No. 5.340 will need to be studied. There would be a need to consider regulatory redundancy of Method C, taking into account RR No. 3.3.

The example resolution under Method A could be used where a resolves would be added: “that administrations are urged to take all practicable steps to limit unwanted emissions into the EESS (passive) bands from stations in the services and bands listed in Table Y.”

Table Y would not contain any limits. Also, an additional noting referring to RR No. 3.3 should be included in this resolution.

CHAPTER 3
FIXED-SATELLITE, MOBILE SATELLITE AND BROADCASTING-SATELLITE SERVICES BELOW 3 GHz

(Agenda items 1.7, 1.9, 1.11 and 1.17)
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to consider the results of ITU-R studies on compatibility between the fixed satellite service and other services around 1.4 GHz, in accordance with Resolution 745 (WRC-03)

Resolution 745 (WRC-03)
Protection of existing services in all Regions from non-geostationary-satellite networks in the fixed-satellite service using the frequency bands around 1.4 GHz on a secondary basis
Executive summary

The fixed-satellite service intends to use the bands 1 390-1 392 MHz and 1 430-1 432 MHz for feeder links to non-geostationary MSS satellites, with requirements for global deployment of the corresponding earth stations. Frequency bands around 1.4 GHz are heavily used by a number of different services, for which a series of studies has been conducted. The results of these studies reveal that sharing will not be feasible with some services but could be achieved with other services at the expense of very stringent operating conditions for the FSS systems.

Regarding services operating around the band 1 390-1 392 MHz, sharing with aeronautical radiolocation systems will not be feasible, as required protection levels for the radiolocation service, would be exceeded by several orders of magnitude. Sharing with ground-based radiolocation systems will require large separation distances and will generally be very difficult in view of their widespread deployment. Sharing will not be feasible with transportable or mobile (in particular ship-borne) radiolocation systems.

Compatibility with passive services operating in the band 1 400-1 427 MHz can hypothetically be achieved at the expense of unusually stringent out-of-band emission reductions. No measurements of emissions from equipment that would be employed in operational systems have been provided.

Regarding services operating around the band 1 430-1 432 MHz, sharing is feasible with some services if power flux densities on FSS links are reduced to sufficiently low levels. Sharing with the aeronautical mobile service will not be feasible as the required protection levels cannot be met with the envisaged operational power flux density levels by almost 2 orders of magnitude.

One method to satisfy this Agenda item has been addressed as in Section 3/1.17/5 which is to suppress the secondary FSS allocation for MSS feeder links in the frequency bands 1 390-1 392 MHz (Earth-to-space) and 1 430-1 432 MHz (space-to-Earth).
3/1.17/1

Issue A  further resolves to invite ITU-R, as a matter of urgency
1
to continue studies, and to carry out tests and demonstrations to validate the studies on operational and technical means to facilitate sharing around 1.4 GHz, including the frequency band 1 390-1 392 MHz, between existing and currently planned services and FSS links (Earth-to-space) for use by non-GSO satellite systems in the MSS with service links operating below 1 GHz.

3/1.17/1.1
Background

The frequency band 1 350-1 400 MHz is allocated on a primary basis in all Regions to the radiolocation service (RLS) and in Region 1 to the fixed service (FS) and mobile service (MS), among others. The band 1 370-1 400 MHz is in all Regions allocated on a secondary basis to the space research (passive) service (SRS (passive)) and Earth exploration-satellite (passive) service (EESS (passive)) by RR No. 5.339. In addition, in some countries existing installations of the radio 
navigation service (RNS) may continue to operate in the band 1 350-1 400 MHz under RR No. 5.338. The band 1 330-1 400 MHz is also used by the radio astronomy service (RAS) for observations of the red-shifted hydrogen line and RR No. 5.149 urges administrations to take all practicable steps to protect it from harmful interference.

3/1.17/1.2
Summary of technical and operational studies, and relevant ITU-R Recommendations

List of relevant ITU-R Recommendations: ITU-R M.1463, ITU-R RS.1029-2.
Fixed service

The frequency band 1 350-1 400 MHz is in many countries intensively used for low-capacity long‑haul radio relays, including some security applications. In this band the FS has evolved its applications globally, primarily for low-cost rural, point-to-multipoint systems in developing and developed countries, without practical sharing difficulties with other services.
Mobile service

The frequency band 1 350-1 400 MHz is used by transportable radio-relay systems in some countries which operate under the MS. These systems have characteristics which are comparable to point-to-point FS systems or directional stations of point-to-multipoint FS systems.

Radiolocation service

The frequency band 1 350-1 400 MHz is used by several administrations for ground-based, ship-borne or airborne long-range air surveillance radars. These radiolocation systems are globally deployed in significant numbers. Recommendation ITU-R M.1463 contains relevant radiolocation receiver characteristics.

Radionavigation service

No information on potentially affected RNS systems has been made available.

Radio astronomy service

For FSS (Earth-to-space) links (limited to feeder links of non-geostationary mobile-satellite systems with service links below 1 GHz) operating in the band 1 390-1 392 MHz, interference detrimental to radio astronomy in the band 1 330-1 400 MHz can be prevented by a combination of geographic separation and appropriate attenuation of unwanted emissions, so that the total data loss due to the (Earth-to-space) and (space-to-Earth) links does not exceed 2%.
Earth-exploration satellite service (passive)

Regarding the impact on EESS (passive), Recommendation ITU-R RS.1029-2 contains the permissible interference levels and related time excess criteria or data availability criteria to the band 1 370‑1 400 MHz. The acceptable interference power is –174 dBW in a reference bandwidth of 27 MHz not to be exceeded for more than 0.1% of the time. 

Space research service (passive)

No information on potentially affected SRS (passive) systems has been made available.

3/1.17/1.3
Analysis of the results of studies

Fixed service

Sharing with the FS is feasible by applying geographical separation. Adequate separation distances shall be respected when an administration deploys an FSS earth station with respect to FS stations operating in the band 1 390-1 392 MHz so that the FSS earth station does not cause harmful interference to FS stations in the territory of other administrations.

Mobile service

Sharing with the MS would require geographical separation between transmitting FSS earth stations and mobile receivers. For mobile service systems in general, and transportable radio-relay systems in particular, sharing will not be feasible in and close to the territory of administrations using or planning to use MS systems.

Radiolocation service

Different types of radiolocation systems are operated in the band 1 350-1 400 MHz.

Sharing with aeronautical radiolocation systems is not feasible. Studies indicate that protection criteria for radiolocation receivers are exceeded between 38 dB under favourable conditions and 85 dB under worst-case conditions. Typical interference excess levels range between 52 and 75 d.
Sharing with transportable ground-based or ship-borne radiolocation systems is not feasible.

For ground-based radiolocation systems in fixed locations, adequate separation distances need to be respected when an administration deploys an FSS earth station with respect to radiolocation stations operating in the band 1 350-1 400 MHz so that the FSS earth station does not cause harmful interference to radiolocation stations deployed in the territory of other administrations. Sharing studies conducted within ITU-R have shown separation distances between a ground-based radar and an FSS earth station of between 150 and 600 km, depending on the cases considered. Propagation paths over large bodies of water are likely to require higher distances. The high number of ground-based radiolocation systems deployed in all 3 Regions will make the deployment of MSS feeder link earth stations very difficult.

Radio astronomy service

For FSS (Earth-to-space) links operating in the band 1 390-1 392 MHz, interference detrimental to radio astronomy operations in the band 1 330-1 400 MHz can be avoided through geographic separation, which may prevent deployment of FSS earth stations in very large areas surrounding those radio astronomy stations. 

The distance necessary for the protection of radio astronomy stations has been determined to be greater than 600 km for radio astronomy stations performing observations in the 1 330-1 400 MHz band.

Earth-exploration satellite service (passive)

Operation of EESS (passive) is not feasible whenever an EESS (satellite) is in line of sight of an FSS earth station. In view of the global deployment of FSS earth stations, sharing will not be feasible.

3/1.17/2

Issue B  further resolves to invite ITU-R as a matter of urgency
2
to conduct studies, and to carry out tests and demonstrations to validate the studies on operational and technical means to facilitate sharing around 1.4 GHz, including the frequency band 1 430-1 432 MHz, between existing and currently planned services and FSS links (space-to-Earth) for use by non-GSO satellite systems in the MSS with service links operating below 1 GHz.

3/1.17/2.1
Background

The band 1 427-1 429 MHz is allocated among other services to FS and MS except aeronautical mobile, on world wide basis.  The band 1 429-1 452 MHz is allocated among other services to FS and MS expect aeronautical mobile in Region1.  In Regions 2 and 3, the band 1 429-1 452 MHz is allocated among other services to FS and MS.

In some countries the band 1 429-1 535 MHz is also allocated on a primary basis to the aeronautical mobile service exclusively for the purposes of aeronautical telemetry within the national territory by RR No. 5.342. 

The band 1 427-1 429 MHz is also allocated on a primary basis to the space operation service (Earth-to-space) in all Regions.
3/1.17/2.2
Summary of technical and operational studies, and relevant ITU-R Recommendations

List of relevant ITU-R Recommendations: ITU-R F.1108-4, ITU-R M.1459.
Fixed service

The frequency band 1 427-1 452 MHz is in many countries intensively used for low-capacity long‑haul radio relays, including some security applications. In this band, the FS has evolved its applications globally, primarily for low-cost rural, point-to-multipoint systems in developing and developed countries, without practical sharing difficulties with other services.

Studies were performed using the fractional degradation in performance (FDP) criterion contained in Recommendation ITU-R F.1108-4 to derive pfd values for the protection of the FS from the FSS link (space-to-Earth).

Mobile service (including aeronautical mobile service)

Protection criteria and typical characteristics of aeronautical telemetry systems in the band 1 430‑1 432 MHz fully comply with protection criteria and characteristics of systems presented in Recommendation ITU-R M.1459 for the 1 452-1 535 MHz frequency band.

The pfd produced at the Earth’s surface by any non-GSO space station visible for any receiving aeronautical mobile station operating in accordance with RR No. 5.342 in the band 1 430-1 432 MHz, need to not exceed the following limits in any 4 kHz reference bandwidth:
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θ:
the angle of arrival (in degrees above the horizontal plane).

Space operation service

No information on potentially affected space operation service systems has been made available.

3/1.17/2.3
Analysis of the results of studies

Fixed service

ITU-R studies based on the FDP criterion have concluded that the following pfd limit should be adequate to protect the FS in bands near 1.4 GHz:



pfdlimit = –164 dB/(W/(m2 ( 4 kHz))

This pfd limit, established to protect digital fixed wireless systems, is considered adequate to protect analogue fixed wireless systems. Actually required pfd limits are a function of the number of FSS links (space-to-Earth) but studies have shown that for most non-GSO systems the required value was around −164 dB/(W/m2/4 kHz).
Mobile service

ITU-R studies showed that FSS links (space-to-Earth) in the band 1 430-1 432 MHz (MSS feeder links) operating at a pfd level of −164 dB(W/m2) in any 4 kHz bandwidth exceed the specified protection criterion by 17 dB. Therefore, compatibility with FSS links (space-to-Earth) in the band 1 430-1 432 MHz is impossible.

3/1.17/3

Issue C  further resolves to invite ITU-R, as a matter of urgency
3
to carry out studies, including the measurement of emissions from equipment that would be employed in operational systems, to validate that the systems meet all requirements for the protection of passive services in the band 1 400-1 427 MHz from unwanted emissions from FSS feeder links around 1.4 GHz for non-GSO satellite systems in the MSS with service links operating below 1 GHz.

3/1.17/3.1
Background

The band 1 400-1 427 MHz is allocated to the EESS (passive), the RAS and the SRS (passive) on a worldwide basis. For the RAS, this band is crucial both for studies of the hydrogen line and for continuum observations.

For the EESS, the band 1 400-1 427 MHz is a vital resource for measuring salinity and other aspects of the Earth and its atmosphere. RR No. 5.340 prohibits all emissions in the band, emphasizing the particular importance of the band for the science community.

3/1.17/3.2
Summary of technical and operational studies, and relevant ITU-R Recommendations

List of relevant ITU-R Recommendations: ITU-R RA.769-2, ITU-R RS.1029-2, ITU‑R RA.1513-1, ITU-R S.1586, ITU-R RA.1631.
Radio astronomy service

Recommendation ITU-R RA.769-2 lists the threshold levels of interference detrimental to the RAS in the band 1 400-1 427 MHz. Recommendation ITU-R RA.1513-1 provides criteria for data loss to the RAS due to any one system. Recommendation ITU-R RA.1631 gives the RAS station antenna pattern and maximum gain to be considered in compatibility studies. From these values it is possible to derive epfd levels that should be respected by the feeder links of a single MSS network:

–
an epfd limit of –259 dBW/m2 in any 20 kHz bandwidth of the 1 400-1 427 MHz band 
for more than 98% of integration periods of 2 000 s at each radio astronomy station conducting spectral line observations in this band; and

–
an epfd limit of –243 dBW/m2 in the entire 1 400-1 427 MHz band for more than 98% 
of integration periods of 2 000 s at each radio astronomy station conducting continuum observations in this band.

For FSS links (Earth-to-space) operating in the band 1 390-1 392 MHz, interference detrimental to radio astronomy in the band 1 400-1 427 MHz can be prevented by a combination of geographic separation and appropriate attenuation of unwanted emissions, so that the total data loss due to the Earth-to-space link and the space-to-Earth link does not exceed 2%.

Earth-exploration satellite service (passive)

Regarding the impact on EESS (passive), Recommendation ITU-R RS.1029-2 contains the permissible interference levels and related time excess criteria or data availability criteria to the band 1 400-1 427 MHz. The acceptable interference power is –174 dBW in a reference bandwidth of 27 MHz not to be exceeded for more than 0.1% of the time. As the interference comes from several sources, ITU-R has decided to allocate 5% of this interference time to each of the FSS links below and above the band 1 400-1 427 MHz, respectively.

3/1.17/3.3
Analysis of the results of studies

Radio astronomy service

FSS space-to-Earth link
The application of Recommendation ITU-R S.1586 to a representative radio astronomy station leads to the following pfd limits, to be respected by each satellite of an MSS network with FSS links (space-to-Earth):

–
a pfd limit of –201 dBW/m2 in any 20 kHz at any radio astronomy station conducting observations in this band; and

–
a pfd limit of –185 dBW/m2 in 27 MHz at any radio astronomy station conducting observations in this band.

In order to accommodate full duplex telecommunications in two frequency channels separated by only 40 MHz, a post-transmitter filter is required on both the MSS satellites and the earth stations. 

Studies have shown through laboratory tests and simulations that the combination of such a filter on the satellite, with Gaussian Minimum Shift Keying (GMSK) modulation using a 300 kHz bandwidth and an output power of 3 W at the input of the antenna would lead to an amount of unwanted emissions at the antenna input of −90 dBW in the entire passive band, and –103 dBW in a 20 kHz bandwidth at 1 427 MHz. No measurements of emissions from equipment that would be employed in operational systems have been provided. 

Assuming an antenna gain of –6 dBi and a distance of 1 000 km this leads to a pfd per satellite of −227 dBW/m2 in the entire 1 400-1 427 MHz band and –240 dBW/m2 in a 20 kHz bandwidth at 1 427 MHz. These numbers correspond to a margin of 40 dB with regard to the pfd limits determined above, which is largely sufficient to accommodate any difference that may appear between the laboratory tests/simulations and the real system in orbit.

FSS Earth-to-space link
For FSS links (Earth-to-space) operating in the band 1 390-1 392 MHz, interference detrimental to radio astronomy operations in the band 1 400-1 427 MHz can be prevented through a combination of geographic separation, and appropriate attenuation of unwanted emissions, which may be readily achievable for the limited number of FSS earth stations that would be implemented. 

The distance necessary for the protection of radio astronomy stations has been determined to be in the order of 100 km for radio astronomy stations performing observations in the 1 400-1 427 MHz band. The 100 km separation distance was determined assuming that the FSS earth station unwanted emission levels were those necessary for the protection of the EESS (−63 dBW). Actual systems will emit a power that is up to 40 dB lower, leading to separation distances of the order of 7 km. The actual separation distance will therefore need to be calculated on a case-by-case basis.

Earth-exploration satellite service (passive)

Regarding FSS links (Earth-to-space), ITU-R studies concluded that an unwanted emission power limit of –63 dBW in the band 1 400-1 427 MHz at the antenna port of the FSS earth station would protect EESS passive sensors operating in the 1 400-1 427 MHz band from harmful interference. The actual required attenuation for a 100 kHz signal is 97 dB. Such a high unwanted emission attenuation level is unusual but considered feasible if modulation techniques with appropriate pulse shaping and tight hardware performance specifications are used in conjunction with a post amplifier filter. No measurements of emissions from equipment that would be employed in operational systems have been provided.
Regarding FSS links (space-to-Earth), ITU-R studies concluded that an unwanted emission power limit of –46 dBW in the band 1 400-1 427 MHz at the antenna port of the satellite would protect EESS passive sensors operating in the 1 400-1 427 MHz band from harmful interference. The actual required attenuation for a 100 kHz signal is 70 dB which is considered achievable. 

3/1.17/4

Issue D  further resolves to invite ITU-R, as a matter of urgency
4
to study the power flux-density (pfd) values required to protect sensors of the EESS (passive), operating in the band 1 400-1 427 MHz.

3/1.17/4.1
Background

General items regarding protection of EESS (passive) are addressed in Section 3/1.17/3. During WRC-03 it was considered necessary to specifically address pfd levels for protection of passive sensors in certain operational modes resulting in resolves 4 of Resolution 745 (WRC-03). 

3/1.17/4.2
Summary of technical and operational studies, and relevant 
ITU-R Recommendations

During the studies it became apparent that the required pfd values to protect sensors of the EESS (passive) are adequately covered by the unwanted emission power levels specified in 3/1.17/3 to be applied within a reference bandwidth of 27 MHz.

3/1.17/4.3
Analysis of the results of studies

The specifications on FSS unwanted emission power levels contained in section 3/1.17/3.3 are also adequate to cover this issue.

3/1.17/5

Methods to satisfy the agenda item

Method 1

Suppression of the secondary FSS allocation for MSS feeder links in the frequency bands 
1 390-1 392 MHz (Earth-to-space) and 1 430-1 432 MHz (space-to-Earth).

Advantages

–
Unconstrained operating conditions for all existing services.
–
No harmful interference to aeronautical, ship-borne and ground based radiolocation receivers as well as the EESS (passive) operating below 1 400 MHz.
–
No harmful interference to the aeronautical mobile service operating above 1 427 MHz.
–
Avoidance of very constraining operating conditions for MSS feeder links.
Disadvantages

No FSS allocation for MSS feeder links around 1.4 GHz.

3/1.17/6

Regulatory and procedural considerations

Method 1 would require suppression of RR No. 5.339A together with suppression of Resolution 745 (WRC-03).

CHAPTER 6
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to consider possible changes in response to Resolution 86 (Rev. Marrakesh, 2002) of the Plenipotentiary Conference: “Advance publication, coordination, notification and recording procedures for frequency assignments pertaining to satellite networks” in accordance with Resolution 86(WRC‑03)
Executive summary

Under its agenda item 1.12, WRC-07 is invited by Resolution 86 (Rev. Marrakech, 2002) to consider possible changes in the advance publication, coordination, notification and recording procedures for frequency assignments pertaining to satellite networks, including the associated technical characteristics, and the related appendices of the Radio Regulations.

In accordance with Resolution 86 (WRC-03) which defines the scope and the criteria of agenda item 1.12, ITU-R has reviewed a number of provisions in the Radio Regulations with a view to solving difficulties encountered by administrations in the application of the Radio Regulations, correcting deficiencies, simplifying or updating the procedures and transforming Rules of Procedure into regulatory text.

ITU-R studied 13 different issues and developed corresponding proposals related to a number of provisions contained in RR Articles 5, 11, 21 and 22, RR Appendices 4, 5 and 7 as well as in Resolution 49 (Rev. WRC-03). Considering that these studies, although having the common objectives mentioned above, concern various aspects of the satellite procedures, this summary cannot describe all of them and it is more appropriate to consult each individual issue for further detail.

In response to Resolution 88 (WRC-03) which requests to undertake studies leading to the rationalization of the coordination and notification procedures in RR Articles 9 and 11, ITU-R is proposing not to pursue this issue, given the lack of proposals, the extent of the associated studies and the numerous difficulties that were identified as a result of a possible reorganization of the corresponding Articles of the Radio Regulations.
Resolution 86 (WRC-03)

Scope and criteria to be used for the implementation of Resolution 86 (Rev. Marrakesh,2002) of the Plenipotentiary Conference

Resolution 88 (WRC-03)

Rationalization of Articles 9 and 11 of the Radio Regulations


  requests ITU-R
to undertake studies leading to the rationalization of the coordination and notification procedures, taking due account of  No. 0.3 of the Radio Regulations 
6/1.12/1

Provisions of No. 5.538


6/1.12/1.1
Background 

The last sentence of RR No. 5.538 makes reference to the application of pfd limits contained in Table 21-4 of RR Article 21 in the band 27.500-27.501 GHz whereas Table 21-4 does not contain this frequency band.

6/1.12/1.2
Summary of technical and regulatory studies

RR Table 21-4 contains pfd limits in the lower adjacent band (25.25-27.5 GHz), which may be appropriate to the 27.500-27.501 GHz band. The Bureau, conscious of the inconsistency, has been applying these limits to the 27.500-27.501 GHz band. ITU-R has concluded that extension of the pfd limits in the 25.25-27.5 GHz band to the 27.500-27.501 GHz band in RR Table 21-4 would be appropriate.

6/1.12/1.3
Analysis of the results of studies

See Section 6/1.12/1.2 above

6/1.12/1.4
Methods to satisfy the agenda item 

It is proposed to include the 27.500-27.501 GHz band in RR Table 21-4 and to apply the pfd limits currently applicable in the lower adjacent frequency band (25.25-27.5 GHz) to the 
27.500-27.501 GHz band. Possible examples of modifications of RR Table 21-4 and RR No. 5.538 
are provided below.
MOD

TABLE 21-4 (continued)
	Frequency band
	Service*
	Limit in dB(W/m2) for angles
of arrival () above the horizontal plane
	Reference bandwidth

	
	
	0-5
	5-25
	25-90
	

	...
	
	
	
	
	

	19.3-19.7 GHz

22.55-23.55 GHz

24.45-24.75 GHz

25.25-27.5 GHz

27.500-27.501 GHz
	Fixed-satellite
(space-to-Earth)

Earth exploration-satellite 
(space-to-Earth)

Inter-satellite

Space research
(space-to-Earth)
	–115
	–115 + 0.5( – 5)
	–105
	1 MHz


MOD
5.538
Additional allocation:  the bands 27.500-27.501 GHz and 29.999-30.000 GHz are also allocated to the fixed-satellite service (space-to-Earth) on a primary basis for the beacon transmissions intended for up-link power control. Such space-to-Earth transmissions shall not exceed an equivalent isotropically radiated power (e.i.r.p.) of 10 dBW in the direction of adjacent satellites on the geostationary-satellite orbit.
6/1.12/2

Coordination arc value for triggering the inter-service coordination between broadcasting-satellite service (BSS) networks serving Region 2 and fixed-satellite service (FSS) (space-to-Earth) networks in the band 17.3-17.8 GHz, and among BSS networks serving Region 2 in bands above 17.3 GHz

6/1.12/2.1
Background 

Pursuant to Resolution 901 (WRC-03), ITU-R studied the appropriate coordination arc value to trigger coordination between BSS networks serving Region 2 in the band 17.3‑17.8 GHz and FSS (space-to-Earth) networks in the bands 17.3-17.7 GHz serving Region 1 and 17.7‑17.8 GHz in the three Regions. ITU-R also studied the appropriate coordination arc value to trigger coordination among BSS networks serving Region 2 that operate in the bands 17.3‑17.8 GHz (space-to-Earth) and 24.75-25.25 GHz (Earth-to-space).

6/1.12/2.2
Summary of technical and regulatory studies

ITU-R undertook detailed studies to determine the appropriate coordination arc among BSS networks serving Region 2 that operate in the bands 17.3-17.8 GHz (space-to-Earth) and 24.75‑25.25 GHz (Earth-to-space). A (T/T methodology was used in the studies.

ITU-R also undertook detailed studies to determine the appropriate coordination arc between FSS (space-to-Earth) networks operating in the band 17.3-17.8 GHz serving Region 1 and BSS networks operating in the same band serving Region 2. A (T/T methodology was used in the studies. It is noted that ITU-R has developed a Draft New Recommendation on this subject (ITU-R S.[FSS/BSS], Doc.4/95).

6/1.12/2.3
Analysis of the results of studies

The studies performed within ITU-R lead to the conclusion that a coordination arc value of ±8°, as compared to the current ±16º, would suffice to trigger coordination between GSO BSS networks serving Region 2 and GSO FSS (space-to-Earth) networks whose service areas are limited to Region 1 in the band 17.3-17.8 GHz. Since this result is a consequence of the natural geographic separation between the land masses of Regions 1 and 2, it is possible to extend it to the case of coordination between GSO FSS networks serving Region 3 and GSO BSS networks serving Region 2. 

In addition, considering footnote RR No. 5.517, from 1 April 2007 FSS (space-to-Earth) networks serving Region 2 shall not claim protection from, nor cause harmful interference to BSS networks serving Region 2 in the band 17.7-17.8 GHz. 

The studies performed within ITU-R confirmed that a coordination arc value of ±16º is appropriate between GSO BSS networks serving in Region 2 in the bands above 17.3 GHz. As this is the current value in the Radio Regulations, no change is required for this particular case.

6/1.12/2.4
Methods to satisfy the agenda item 

6/1.12/2.4.1

Frequency band 17.3-17.7 GHz:

Introduction of a coordination arc value of ±8° between GSO BSS networks serving Region 2 and GSO FSS (space-to-Earth) networks serving Region 1 in the band 17.3-17.7 GHz.

Advantages:

•
Reduce the number of unnecessary coordination processes while ensuring an adequate identification of the coordination requirements.

Disadvantages:

None identified at this stage.

6/1.12/2.4.2

Frequency band 17.7-17.8 GHz:

Introduction of a coordination arc value of ±8° between GSO BSS networks serving Region 2 and GSO FSS (space-to-Earth) networks, while noting that RR No. 5.517 applies in Region 2. It should also be noted that this method reduces the FSS/BSS coordination arc from ±16° to ±8° in Region 2.

Advantages:

•
Same coordination arc applies to all FSS and BSS networks in the band 17.7-17.8 GHz in the three Regions, thereby simplifying BR examination.

•
Reduces the number of unnecessary coordination processes while ensuring an adequate identification of the coordination requirements.

•
Harmonizes the coordination arc values between FSS (space-to-Earth) networks serving Region 1 and BSS networks serving Region 2 over the whole band 17.3‑17.8 GHz.

Disadvantages:

•
The secondary status of FSS (space-to-Earth) vis-à-vis BSS in Region 2 is only delineated via RR No. 5.517 which may cause some confusion as to the regulatory status of FSS networks serving Region 2 relative to BSS networks serving Region 2. 

In order to implement the method previously described, Appendix 5 of the Radio Regulations could be modified in the following way. 

Appendix  5  (Rev.WRC‑07)

Identification of administrations with which coordination is to be effected or 
agreement sought under the provisions of Article 9
MOD

TABLE 5-1 (continued)     (Rev.WRC‑07)
	Reference
of
Article 9
	Case
	Frequency bands 
(and Region) of the service 
for which coordination 
is sought
	Threshold/condition
	Calculation 
method
	Remarks

	No. 9.7
GSO/GSO
(cont.)
	
	3)
17.7‑20.2 GHz,
(Regions 2 and 3), 
17.3-20.2 GHz 
(Region 1) and
27.5‑30 GHz
	i)
Bandwidth overlap, and

ii)
any network in the FSS and any associated space operation functions (see No. 1.23) with a space station within an orbital arc of ( 8° of the nominal orbital position of a proposed network in the FSS
	
	

	
	
	4)
17.3-17.7 GHz 
(Regions 1 and 2)
	i)
Bandwidth overlap, and

ii)
a)
any network in the FSS and any associated space operation functions (see No. 1.23) with a space station within an orbital arc of ( 8° of the nominal orbital position of a proposed network in the BSS 


or


b)
any network in the BSS and any associated space operation functions (see No. 1.23) with a space station within an orbital arc of ( 8° of the nominal orbital position of a proposed network in the FSS  
	
	


	Reference
of
Article 9
	Case
	Frequency bands 
(and Region) of the service 
for which coordination 
is sought
	Threshold/condition
	Calculation 
method
	Remarks

	
	
	5)
17.7-17.8 GHz
	i)
Bandwidth overlap, and

ii)
a)
any network in the FSS and any associated space operation functions (see No. 1.23) with a space station within an orbital arc of ( 8° of the nominal orbital position of a proposed network in the BSS 


or

ii) any network in the BSS and any associated space operation functions (see No. 1.23) with a space station within an orbital arc of ( 8° of the nominal orbital position of a proposed network in the FSS 

NOTE – No. 5.517 applies in Region 2.
	
	

	
	
	6)
Bands above 17.3 GHz,
except those defined in § 3)
	i)
Bandwidth overlap, and

ii)
any network in the FSS and any associated space operation functions (see No. 1.23) with a space station within an orbital arc of (8° of the nominal orbital position of a proposed network in the FSS (see also Resolution 901 (WRC‑03))
	
	

	
	
	7)
Bands above 17.3 GHz, except those defined in § 4) and 5)
	i)
Bandwidth overlap, and

ii)
any network in the FSS or BSS, not subject to a Plan, and any associated space operation functions (see No. 1.23) with a space station within an orbital arc of (16° of the nominal orbital position of a proposed network in the FSS or BSS, not subject to a Plan, except in the case of a network in the FSS with respect to a network in the FSS
(see also Resolution 901 (WRC‑03))
	
	


6/1.12/3

Provisions of No. 11.43A

6/1.12/3.1
Background 

RR No. 11.43A relates to the modification of characteristics of assignments already recorded in the MIFR. A number of Rules of Procedure specify conditions and provisions that could be incorporated in these provisions.

The original provisions of RR No. 11.43A (S11.43A) were contained in RR 1548. The Rule of Procedure on RR 1043 (Ed. 1994) specified the conditions of applicability of RR 1548 on the basis of a decision adopted by WARC Orb-88, in particular that the modified assignment is not subject to a new API, except when the modification concerns the use of a new frequency band. Since then, these conditions have been updated in the Rules of Procedure, but not incorporated in the Radio Regulations.

WRC-97 modified the provisions of S11.43A to specify the deadline of bringing into use of the modified assignment. Circular Letter CR/173 dated 8 January 2002 also provides for practical aspects concerning the application of the procedure contained in RR No. 11.43A. At its 34th meeting (6-10 September 2004), the RRB adopted modifications to the Rule of Procedure on RR No. 11.43A. There may be a need to transfer the substance of this Rule of Procedure in RR Article 11 so as to make the main body of the Radio Regulations more self-contained.
6/1.12/3.2
Summary of technical and regulatory studies

6/1.12/3.2.1

Applicability of the provisions of No. 11.43A

With respect to applicable procedures for cases of modifications to assignments to satellite networks which are recorded in the Master Register, WARC Orb-88 decided that, in the case of geostationary-satellite networks, any modification to the basic characteristics of an assignment, in the application of RR No. 11.43A (former RR 1548), should be subject only to the coordination procedure (Section II of RR Article 9). On the basis of this decision, the Bureau does not require an administration to recommence the advance publication procedure, for a modification of a frequency assignment already recorded in the Master Register.

The Rules of Procedure on RR No. 11.43A specify that the advance publication procedure is not requested unless the modification concerns a change of orbital location by more than (6( (see also the Rule under RR No. 9.2). Also, if the modification concerns the notification of assignment(s) in frequency band(s) not covered by other assignment(s) already recorded in the Master Register, RR No. 11.43A does not apply and it will be processed under RR Nos. 11.2 or 11.9, as appropriate.

Regarding the criterion relevant for the change of the orbital location, it is understood that the Rules of Procedure refer to the original orbital location contained in the API, together with the procedures relating to transitional situations covered in the Rule of Procedure on RR No. 9.2. Although it seems appropriate to refer to the API in the case of an assignment not yet brought into use, the original API may not be relevant any longer in the case of an assignment brought into use, as it may date back to more than seven or nine years ago; in this latter case, one approach would be that the orbital location mentioned in the MIFR could be considered as the new starting point of the change. If the orbital location mentioned in the MIFR is used as the starting point, there is a need to consider the case of cumulative changes to the orbital position.

6/1.12/3.2.2

Examination of an assignment communicated under No. 11.43A

Pursuant to the provisions of RR No. 11.43A, the modified assignment is examined under RR Nos. 11.31 to 11.34. At the stage of examination under RR No. 11.31, it is understood that the provisions of RR No. 11.36 apply, that is:

–
if the modified assignment is not in conformity with RR No. 11.31, the assignment receives an unfavourable finding under RR No. 11.31 and shall be recorded in the Master Register for information purposes and subject to the application of RR No. 8.5, only if the administration undertakes that it will be operated in accordance with RR No. 4.4; otherwise the notice is returned to the administration;

–
if the modified assignment is in conformity with RR No. 11.31, it is further examined by the Bureau with respect to RR Nos. 11.32 to 11.34, as appropriate.

At the stage of examination under RR No. 11.32
, it is understood that the provisions of RR No. 11.37 apply, that is:

–
if the examination with respect to RR No. 11.32 leads to a favourable finding (the coordination requirements remain unchanged or, where appropriate, the probability of harmful interference has not increased), the assignment is recorded in the Master Register. In addition, it is understood that the provisions of RR No. 11.43B apply, in particular the amended assignment shall retain the original date of entry in the Master Register
.

–
if the examination with respect to RR No. 11.32 leads to an unfavourable finding, the Rule of Procedure on RR No. 11.43A specifies that the notice is returned to the administration, with an indication of the appropriate action. In addition, it is understood that the administration is requested to apply the relevant coordination procedure in Section II of Article 9.

After having applied the relevant provisions in Section II of RR Article 9, the Bureau considers that the notice communicated under RR No. 11.43A is also for recording purposes.

6/1.12/3.3
Analysis of the results of studies

See Section 6/1.12/3.2 above

6/1.12/3.4
Methods to satisfy the agenda item 

It is proposed to modify the provisions of RR No. 11.43A to incorporate the content of the Rule of Procedure on RR No. 11.43A so as to specify the criteria associated with the applicability of RR No. 11.43A.

A possible example of modification to RR No. 11.43A, showing two possible options in squared brackets, is provided below.
MOD
11.43A

A notice of a change in the characteristics of an assignment already recorded, as specified in Appendix 4, shall be examined by the Bureau under Nos. 11.31 to 11.34, as appropriate. Any change to the characteristics of an assignment that has been recorded and confirmed as having been brought into use shall be brought into use within five years from the date of the notification of the modification. Any change to the characteristics of an assignment that has been recorded but not yet brought into use shall be brought into use within the period provided for in No. 11.44. Cumulative changes to the orbital position shall not exceed (6° from [the first orbital location referred to in the MIFR][the relevant information submitted under No. 9.1 or 9.2, as appropriate], otherwise the procedure of Section I of Article 9 shall apply. If the modification concerns the notification of assignment(s) in frequency band(s) not covered by other assignment(s) already recorded in the Master Register, this provision does not apply and the notice will be processed under No. 11.2 or 11.9, as appropriate.
6/1.12/4

Provisions of No. 11.47

6/1.12/4.1
Background 

RR No. 11.47 still refers to an “extension granted under No. 11.44”, whereas WRC-03 modified the provisions of RR No. 11.44 by suppressing the possibility of extending the date of bringing into use. Also, the current Rules of Procedure on RR No. 11.47 provide the notifying administration with the possibility to modify the notified date of bringing into use of an assignment, within the regulatory 7-year time limit referred to in RR No. 11.44.

6/1.12/4.2
Summary of technical and regulatory studies

WRC-03 modified RR No. 11.44 by suppressing the possibility of extension of the date of bringing into use. However, WRC-03 may have omitted to review the provisions of RR No. 11.47 in light of this decision. ITU-R has concluded that these provisions should be amended in order to be consistent with the decision taken by WRC-03 on RR No. 11.44.

In addition, RR No. 11.47 states that “Any frequency assignment provisionally recorded under this provision shall be brought into use by the date specified in the notice, …” It has been noted that the date of bringing into use specified in the notice is an anticipated date, subject to change. The Rule of Procedure on RR No. 11.47 provides the notifying administration with the possibility to modify this expected date of bringing into use without any justification, within the limits prescribed in RR No. 11.44. It was therefore recognized that the assignment should not be cancelled if it is not brought into use by this expected date, but only the non-respect of the 7-year period should lead to cancellation.

RR No. 11.47 also refers to the provisional recording of assignments to terrestrial stations, as it mentions the extension provided under RR No. 11.45. ITU-R has concluded that no change should be made in this area.

6/1.12/4.3
Analysis of the results of studies

See Section 6/1.12/4.2 above

6/1.12/4.4
Methods to satisfy the agenda item 

It is proposed to modify the provisions of RR No. 11.47 to suppress the reference to any extension granted under RR No. 11.44, pursuant to WRC-03 decision to modify RR No. 11.44. It is also proposed to remove the requirement to bring into use assignments to space stations provisionally recorded in the Master Register by the date specified in the notice, as this date is considered as a planned date of bringing into use and the only regulatory deadline is the latest date provided by RR No. 11.44. Under this approach, the Bureau sends a reminder only when the administration fails to advise the Bureau that the provisionally recorded assignment have been brought into use in accordance with RR No. 11.44. A possible example of modification of RR No. 11.47 is provided below.

Finally, it is proposed not to amend the provisions of RR No. 11.47 in respect of terrestrial services.

MOD
11.47

All frequency assignments notified in advance of their being brought into use shall be entered provisionally in the Master Register. Any frequency assignment to a space station provisionally recorded under this provision shall be brought into use no later than the end of the period provided under No. 11.44. Any other frequency assignment provisionally recorded under this provision shall be brought into use by the date specified in the notice, or by the extension granted under No. 11.45, as the case may be. Unless the Bureau has been informed by the notifying administration of the bringing into use of the assignment, it shall, fifteen days before the end of the period provided under No. 11.44 or No. 11.45, as appropriate, send a reminder requesting confirmation of the bringing into use. If the Bureau does not receive that confirmation within thirty days following the period provided under No. 11.44 or No. 11.45, as the case may be, it shall cancel the entry in the Master Register. The Bureau shall inform the administration concerned before taking such action.

6/1.12/5

Provisions of No. 22.2   

6/1.12/5.1
Background 

RR No. 22.2 is the provision that governs the sharing between non-geostationary satellite (non-GSO) systems vis-à-vis geostationary satellite (GSO) networks in the fixed-satellite service (FSS) and the broadcasting-satellite service (BSS), except when it is explicitly disabled through a footnote in Article 5 of the Radio Regulations or through a Resolution adopted by a World Radiocommunication Conference (WRC). In the light of the decisions taken by the last WRCs, clarification may be needed concerning the respective status of non-GSO systems and GSO networks in cases where No. 22.2 applies.

6/1.12/5.2
Summary of technical and regulatory studies

The application of RR No. 22.2 in specific cases was reviewed at different WRCs. The decisions taken by WRCs can be classified into two categories:

1) Disabling RR No. 22.2 and introducing a coordination mechanism between non-GSO and GSO (RR Nos. 9.12A & 9.13), thus granting equal rights to both of them. For instance, this approach was taken by WRC-97 in RR Nos. 5.523A to 5.523D (non-GSO FSS and feeder link for non-GSO MSS in the bands 28.6-29.4/18.8-19.7 GHz); by WRC-2000 in RR Nos. 5.418A to 5.418C (non-GSO BSS(s) systems in 2 630-2 655 MHz); and by WRC-03 in RR Nos. 5.417B to 5.417D (non-GSO BSS(s) systems in 2 605-2 630 MHz).

2) Quantifying No. 22.2 by adopting specific regulatory mechanisms (epfd limits applicable to non‑GSO systems) confirming the status of non-GSO systems vis-à-vis GSO systems as stipulated in No. 22.2, but also by clarifying that, for the sake of consistency, non-GSO systems shall not claim protection from GSO networks. For instance, this approach was taken by WRC-2000 in Nos. 5.441, 5.484A, 5.487A and 5.516 (non-GSO FSS in some parts of the 14-13/10-11-12 GHz and 30/20 GHz bands).

6/1.12/5.3
Analysis of the results of studies

The approach taken by various WRCs when reviewing the application of No. 22.2 has therefore always been consistent: either non-GSO systems and GSO networks are put on an equal footing (i.e. non-application of No. 22.2 and introduction of a coordination mechanism), or non-GSO systems shall not cause unacceptable interference to nor claim protection from GSO networks (No. 22.2 continues to apply). This latter case is not a new concept in the Radio Regulations (cf. definition of a secondary service, Nos. 5.43 & 5.43A) and, as already mentioned, fully clarifies the status of non-GSO systems vis-à-vis GSO networks in those specific cases where No. 22.2 applies.

6/1.12/5.4
Methods to satisfy the agenda item 

It is proposed to modify No. 22.2 so that it clarifies that NGSO systems shall not claim protection from GSO networks. A possible example of modification to No. 22.2, by reusing a wording similar to that contained in footnotes 5.441, 5.484A, 5.487A and 5.516 is provided below.
MOD 22.2
§ 2
1)
Non-geostationary-satellite systems shall not cause unacceptable interference to or claim protection from geostationary‑satellite networks in the fixed-satellite service and the broadcasting-satellite service operating in accordance with these Regulations. No. 5.43A does not apply in this case.     (WRC-07)
In the example modification above, the last sentence referring to the non-application of No. 5.43A is required in order to avoid any inconsistency between the operational nature of No. 22.2 which refers to the notion of unacceptable interference (level to be agreed between the administrations concerned taking into account, inter alia, footnote A.22.1) and the regulatory nature of No. 5.43A (implicitly applicable unless otherwise specified because of the occurrence of the words “nor claim protection from”) which refers to the notion of harmful interference.

6/1.12/6

Coordination distances for cases involving ground-based earth stations and aircraft stations

6/1.12/6.1
Background 

Airborne stations can fly at altitudes substantially exceeding the height of other kinds of terrestrial stations such that the propagation model used in the case-by-case calculation of coordination distances in Appendix 7 is technically inapplicable. Table 10 of Appendix 7 has addressed aircraft stations using predetermined coordination distances, but certain cases above 3 GHz are not addressed in Table 10.

6/1.12/6.2
Summary of technical and regulatory studies

Technical studies focused on establishing an appropriate predetermined coordination distance for situations involving aircraft stations and ground-based earth stations that are not presently addressed in Table 10 of Appendix 7. A review of that Table indicated that there are missing entries for the cases of frequency sharing between aircraft stations and ground-based earth stations operating with space stations using the geostationary satellite orbit (GSO), as well as the non-geostationary satellite orbit (NGSO) not providing feeder links for the mobile-satellite service.

Three other cases involving aircraft stations (in a terrestrial mobile service) are covered in the first and last rows of Table 10, all of which specify a predetermined coordination distance of 500 km. The first row of Table 10 in Appendix 7 addresses sharing between ground-based earth stations and mobile (aircraft) terrestrial stations in bands below 1 GHz to which No. 9.11A applies. It also addresses bands to which No. 9.11A applies in the 1-3 GHz frequency range that are shared between ground-based mobile earth stations and mobile (aircraft) terrestrial stations. The last row addresses non-GSO MSS feeder-link earth stations (all bands) and mobile (aircraft) terrestrial stations. 

These existing 500 km coordination distances for aircraft stations were based on an analysis conducted by the ITU’s International Frequency Registration Board (IFRB) and adopted in IFRB Rule of Procedure H.25 (see IFRB Circular Letter No. 736, 4 May 1988). The 500 km distance is 50 km greater than the 450 km radio horizon distance for an aircraft at 12 km altitude and a refracted interfering signal path having a 4/3 Earth radius. The IFRB analysis and the aircraft station cases presently addressed in Table 10 of RR Appendix 7 support the use of a predetermined coordination distance of 500 km for the aircraft stations that are not addressed in Table 10 of RR Appendix 7. ITU-R has conducted sharing studies for aircraft stations that transmit telemetry at frequencies near 4 GHz. This telemetry system is the only type of aeronautical mobile system above 3 GHz for which ITU-R has representative characteristics. The results showed that actual separation distances needed between the aircraft stations and receiving earth stations operating at the same frequencies could range from 106 km to 500 km depending on the antenna pointing geometry. As the intent of coordination under RR Appendix 7 is to assume the near-worst-case scenario in order to trigger for coordination, 500 km is the correct value for inclusion in Table 10 of RR Appendix 7.

Frequency scaling effects indicate that a coordination distance of 500 km is appropriate at higher frequencies in the absence of representative aeronautical mobile system parameters. This can be revisited in the years to come when aeronautical system parameters become available.

6/1.12/6.3
Analysis of the results of studies

The three technical assessments summarized above all indicate that a 500 km predetermined coordination distance is appropriate for bands above 3 GHz that are shared between aircraft stations and earth stations.

6/1.12/6.4
Methods to satisfy the agenda item 

To cover all cases of sharing between aircraft stations and ground-based earth stations above 3 GHz, a new row could be added to the bottom of Table 10 of RR Appendix 7 as follows.
MOD

Appendix  7  (Rev.WRC-07)

Methods for the determination of the coordination area around an earth station in frequency bands between 100 MHz and 105 GHz
TABLE  10     (Rev. WRC-07)
Predetermined coordination distances

	…
	…
	…

	Ground based in bands in which the frequency sharing situation is not covered in rows above
	Mobile (aircraft)
	500


6/1.12/7

Appendix 4 data element (C.8.d.2); contiguous satellite bandwidth
6/1.12/7.1
Background 

WRC-03 reviewed Annex 2 of RR Appendix 4. Among the modifications, WRC‑03 added an item C.8.d.2 “Contiguous satellite bandwidth”. This item was introduced in RR Appendix 4 in order to cover the specific cases where a transmitting satellite transponder would operate in a multi-carrier mode, where the aggregate bandwidth of the transmitted carriers would be different and lower than the transponder bandwidth.

This item was introduced in RR Appendix 4 in order to help administrations to conduct coordination in these cases of multi-carrier transmissions. The relationship between this item and item C.3.a “Bandwidth of the assigned frequency band” is considered here.

6/1.12/7.2
Summary of technical and regulatory studies

ITU-R considered this issue and noted that after about two years of practice (revised RR Appendix 4 entered into force on 1 January 2004), it appears that the values provided by administrations for this item is most of the time equal to the bandwidth of the assigned frequency band (i.e. transponder bandwidth, item C.3.a). A survey in published data in BR circulars shows that around 90% of the filed values for these two items are identical. Among the 10% of the cases where the values are different, around 15% show a contiguous bandwidth higher than the assigned frequency band.

6/1.12/7.3
Analysis of the results of studies

ITU-R came to the conclusion that some modifications to RR Appendix 4 are necessary in order to:

•
alleviate the task of administrations to fill in twice the same values, in 90% of the cases;

•
avoid a burden on BR to request the missing information to administrations (this frequently appears when administrations submit a copy of a filing that was submitted before 1 January 2004, thus without this item C.8.d.2);

•
diminish the appearance of inexact entries in the BR database, in up to 1.5% of the cases.

6/1.12/7.4
Methods to satisfy the agenda item 

The method is to modify Annex 2 to RR Appendix 4, in order to request the submission of item C.8.d.2 only if it is different from the item C.3.a.

In order to implement the method previously described, RR Appendix 4 could be modified in the following way:
MOD

Appendix  4  (Rev.WRC‑07)

Consolidated list and tables of characteristics for use in the
application of the procedures of Chapter III

MOD

ANNEX 2

Characteristics of satellite networks, earth stations 
or radio astronomy stations     (WRC-07)

MOD

	C.8.d.2
	each contiguous satellite bandwidth

	
	For the maximum saturated peak envelope power of the satellite transponder, this corresponds to the bandwidth of each transponder

	
	Required only for a space-to-Earth or space-to-space link, and only if different from item C.3.a


6/1.12/8

Resolution 88 (WRC-03)

6/1.12/8.1
Background 

Resolution 88 (WRC-03) resolves that WRC-07 review the results of studies to be undertaken by the ITU-R on the rationalization of the coordination and notification procedures, taking due account of RR No. 0.3, and take appropriate action.

6/1.12/8.2
Summary of technical and regulatory studies

In spite of the merits of a rationalization of RR Article 9, it appears to have several disadvantages:

-
the extent of work required to achieve this rationalization

-
the risk of disrupting the objectives of Articles 9 and 11 and their relationships with 
other provisions of the RR, 

-
the difficulties that may be caused to administrations and the Bureau as a result 
of the consequential renumbering of provisions which are now familiar to them, 

These disadvantages appear to have discouraged the efforts of administrations in undertaking 
the necessary studies.

6/1.12/8.3
Analysis of the results of studies

See Section 6/1.12/8.2 above

6/1.12/8.4
Methods to satisfy the agenda item 

In the absence of such studies, it is therefore concluded that no changes are advisable under 
this Agenda item and Resolution 88 (WRC-03) may be considered for suppression.

6/1.12/9

Appendix 4 – Advance Publication Information for non-GSO satellite systems not subject to coordination

TEXT TO BE DEVELOPED BY THE SPECIAL COMMITTEE

Reference documents:

· Liaison statement from SC-WP to WPs 4A, 6S and 8D (Annex 5 to document SC-WP/57(Rev.1))

· Liaison statement from WP 8D to the SC (document SC/1)

· Liaison statement from WP 6S to the SC (document SC/4)

· Liaison statement from WP 4A to the SC (document 4A/TEMP/207)

6/1.12/9.1
Background 

6/1.12/9.2
Summary of technical and regulatory studies

6/1.12/9.3
Analysis of the results of studies

6/1.12/9.4
Methods to satisfy the agenda item 

6/1.12/10
Appendix 4 – Active and passive sensors on satellites

TEXT TO BE DEVELOPED BY THE SPECIAL COMMITTEE
Reference documents:

· Liaison statement from SC-WP to SG 7 (Annex 6 to document SC-WP/57(Rev.1))

· Liaison statement from WP 7C to the SC (document SC/5)

6/1.12/10.1
Background 

6/1.12/10.2
Summary of technical and regulatory studies

6/1.12/10.3
Analysis of the results of studies

6/1.12/10.4
Methods to satisfy the agenda item 

6/1.12/11
Radionavigation-satelite service in the bands 1 215-1 300 MHz and 1 559‑1 610 MHz

TEXT TO BE DEVELOPED BY THE SPECIAL COMMITTEE
Reference documents:

· Liaison statement from SC-WP to WP 8D (Annex 11 to document SC-WP/57(Rev.1))

· Draft liaison statement from WP 8D to the SC (document 8D/353A25?)

6/1.12/11.1
Background 

6/1.12/11.2
Summary of technical and regulatory studies

6/1.12/11.3
Analysis of the results of studies

6/1.12/11.4
Methods to satisfy the agenda item 

6/1.12/12
Provisions of No. 11.43B

Reference document:

· Report of SC-WP (§ 3.2.6)

6/1.12/12.1
Background 

6/1.12/12.2
Summary of technical and regulatory studies

6/1.12/12.3
Analysis of the results of studies

6/1.12/12.4
Methods to satisfy the agenda item 

6/1.12/13
Provisions of No. 11.49

Reference document:

· Report of SC-WP (§ 3.2.7)

6/1.12/13.1
Background 

6/1.12/13.2
Summary of technical and regulatory studies

6/1.12/13.3
Analysis of the results of studies

6/1.12/13.4
Methods to satisfy the agenda item 

6/1.12/14
Resolution 49 (Rev.WRC-03)

Reference document:

· Report of SC-WP (§ 3.2.4)

6/1.12/14.1
Background 

6/1.12/14.2
Summary of technical and regulatory studies

6/1.12/14.3
Analysis of the results of studies

6/1.12/14.4
Methods to satisfy the agenda item 

Annex to the Draft CPM Report

Reference List of ITU-R Resolutions, Recommendation and Reports,
as well as other ITU publications, used in the Draft CPM Report

1
List of Draft new ITU-R Resolutions

	ITU-R Series
	Resolution
Draft Number
	Available Document / Status
	Resolution Title
	Agenda Item
	CPM
Chapter

	M.
	[IMT.NAME]
	Draft new Res. ITU-R M.[IMT.NAME]
(Doc. 8/1004, Annex 1 (Rev.1))
	Naming for International Mobile Telecommunications
	1.4
	1


2
List of existing ITU-R Recommendations

	ITU-R Series
	Recommendation Number
	Latest Publication
	Recommendation Title
	Agenda Item
	CPM
Chapter

	F.
	0240
	Rec. ITU-R F.240-7
	Signal-to-interference protection ratios for various classes of emission in the fixed service below about 30 MHz
	1.13
	5

	F.
	0339
	Rec. ITU-R F.339-7
	Bandwidths, signal-to-noise ratios and fading allowances in complete systems
	1.13
	5

	F.
	0384
	Rec. ITU-R F.384-9
	Radio-frequency channel arrangements for medium and high capacity digital fixed wireless systems operating in the upper 6 GHz band
	1.5
	1

	BT.
	0417
	Rec. ITU-R BT.417-5
	Minimum field strengths for which protection may be sought in planning an analogue television service
	1.11
	3

	BT.
	0419
	Rec. ITU-R BT.419-3
	Directivity and polarization discrimination of antennas in the reception of television broadcasting
	1.11
	3

	P.
	0452-12
	Rec. ITU-R P.452-12
	Prediction procedure for the evaluation of microwave interference between stations on the surface of the Earth at frequencies above about 0.7 GHz
	1.5
1.2
	1
2

	S.
	0465-5
	Rec. ITU-R S.465-5
	Reference earth-station radiation pattern for use in coordination and interference assessment in the frequency range from 2 to about 30 GHz
	1.5
1.20
	1
2

	M.
	0489-2
	Rec. ITU-R M.489-2
	Technical characteristics of VHF radiotelephone equipment operating in the maritime mobile service in channels spaced by 25 kHz
	1.14
	5

	M.
	0493-11
	Draft revision of Rec. ITU‑R M.493-11
(Doc. 8/144)
	Digital selective-calling system for use in the maritime mobile service
	1.14
	5

	SA.
	0509
	Rec. ITU-R SA.509
	Space research earth station and radio astronomy reference antenna radiation pattern for use in interference calculations, including coordination procedures
	1.5
	1

	RS.
	0515-4
	Rec. ITU-R RS.515-4
	Frequency bands and bandwidths used for satellite passive sensing
	1.2
	2

	RA.
	0517-4
	Rec. ITU-R RA.517-4
	Protection of the radio astronomy service from transmitters operating in adjacent bands
	1.21
	2

	S.
	0524-7
	Rec. ITU-R S.524-9
	Maximum permissible levels of off-axis e.i.r.p. density from earth stations in geostationary-satellite orbit networks operating in the fixed-satellite service transmitting in the 6 GHz, 13 GHz, 14 GHz and 30 GHz frequency bands
	1.5
	1

	P.
	0525-2
	Rec. ITU-R P.525-2
	Calculation of free-space attenuation
	1.6
	1

	P.
	0526-9
	Rec. ITU-R P.526-9
	Propagation by diffraction
	1.6
1.2
	1
2

	M.
	0541-9
	Rec. ITU-R M.541-9
	Operational procedures for the use of digital selective-calling equipment in the maritime mobile service
	1.14
	5

	S.
	0580-6
	Rec. ITU-R S.580-6
	Radiation diagrams for use as design objectives for antennas of earth stations operating with geostationary satellites
	1.2
	2

	M.
	0585
	Draft revision of Rec. ITU‑R M.585-3
(Doc. 8/156)
	Assignment and use of maritime mobile service identities
	1.14,1.16
	5

	P.
	0618-8
	Rec. ITU-R P.618-8
	Propagation data and prediction methods required for the design of Earth-space telecommunication systems
	1.10
	6

	S.
	0672-4
	Rec. ITU-R S.672-4
	Satellite antenna radiation pattern for use as a design objective in the fixed-satellite service employing geostationary satellites
	1.18
	4

	P.
	0676-6 
	Rec. ITU-R P.676-6
	Attenuation by atmospheric gases
	1.18
1.10
	4
6

	F.
	0699-7
	Rec. ITU-R F.699-7
	Reference radiation patterns for fixed wireless system antennas for use in coordination studies and interference assessment in the frequency range from 1 GHz to about 70 GHz
	1.2
1.11
	2
3

	BS.
	0705-1
	Rec. ITU-R BS.705-1
	HF transmitting and receiving antennas characteristics and diagrams
	1.13
	5

	F.
	0758-4
	Rec. ITU-R F.758-4
	Considerations in the development of criteria for sharing between the terrestrial fixed service and other services
	1.5
1.2
1.11
	1
2
3

	RA.
	0769
	Rec. ITU-R RA.769-2
	Protection criteria used for radio astronomical measurements
	1.5
1.21
1.7, 1.17
1.8
	1
2
3
4

	BT.
	0798
	Rec. ITU-R BT.798-1
	Digital television terrestrial broadcasting in the VHF/UHF bands
	1.11
	3

	M.
	0818-2
	Rec. ITU-R M.818-2
	Satellite operation within International Mobile Telecommunications-2000 (IMT-2000)
	1.4
	1

	M.
	0819-2
	Rec. ITU-R M.819-2
	International Mobile Telecommunications-2000 (IMT‑2000) for developing countries
	1.4
	1

	M.
	0822-1
	Rec. ITU-R M.822-1
	Calling-channel loading for digital selective calling (DSC) for the maritime mobile service
	1.14
	5

	P.
	0833-5
	Rec. ITU-R P.833-5
	Attenuation in vegetation
	1.2
	2

	P.
	0837
	Rec. ITU-R P.837-4
	Characteristics of precipitation for propagation modelling
	1.10
	6

	SF.
	1006
	Rec. ITU-R SF.1006
	Determination of the interference potential between earth stations of the fixed-satellite service and stations in the fixed service
	1.5
1.11
	1
1

	RS.
	1028-2
	Rec. ITU-R RS.1028-2
	Performance criteria for satellite passive remote sensing
	1.2
	2

	RS.
	1029-2
	Rec. ITU-R RS.1029-2
	Interference criteria for satellite passive remote sensing
	1.2, 1.20
1.17
	2
3

	M.
	1036
	Rec. ITU-R M.1036-2
	Frequency arrangements for implementation of the terrestrial component of International Mobile Telecommunications-2000(IMT-2000) in the bands 806-960 MHz, 1 710-2 025 MHz, 2 110-2 200 MHz and 2 500-2 690 MHz  
	1.4
1.9
	1
3

	M.
	1037
	Rec. ITU-R M.1037
	Bit error performance objectives for aeronautical mobile-satellite (R) service (AMS(R)S) radio link
	1.6
	1

	M.
	1040
	Rec. ITU-R M.1040
	Public mobile telecommunication service with aircraft using the bands 1 670-1 675 MHz and 1 800-1 805 MHz
	1.7
	3

	M.
	1042
	Rec. ITU-R M.1042-2
	Disaster communications in the amateur and amateur-satellite services
	1.13
	5

	M.
	1044-2
	Rec. ITU-R M.1044-2
	Frequency sharing criteria in the amateur and amateur-satellite services
	1.15
	5

	M.
	1084-4
	Rec. ITU-R M.1084-4
	Interim solutions for improved efficiency in the use of the band 156-174 MHz by stations in the maritime mobile service
	1.14
	5

	M.
	1089-1
	Rec. ITU-R M.1089-1
	Technical considerations for the coordination of mobile-satellite systems relating to the aeronautical mobile satellite (R) service (AMS(R)S) in the bands 1 545 to 1 555 MHz and 1 646.5 to 1 656.5 MHz
	1.6
	1

	F.
	1107-1
	Rec. ITU-R F.1107-1
	Probabilistic analysis for calculating interference into the fixed service from satellites occupying the geostationary orbit
	1.2
1.11
	2
3

	F.
	1108
	Rec. ITU-R F.1108-4
	Determination of the criteria to protect fixed service receivers from the emissions of space stations operating in non-geostationary orbits in shared frequency bands
	1.5
1.11,1.17
	1
3

	F.
	1110
	Rec. ITU-R F.1110-3
	Adaptive radio systems for frequencies below about 30 MHz
	1.13
	5

	BT.
	1123
	Rec. ITU-R BT.1123
	Planning methods for 625-line terrestrial television in VHF/UHF bands
	1.11
	3

	BT.
	1125
	Rec. ITU-R BT.1125
	Basic objectives for the planning and implementation of digital terrestrial television broadcasting systems
	1.11
	3

	RS.
	1166-3
	Rec. ITU-R RS.1166-3
	Performance and interference criteria for active spaceborne sensors
	1.3
	1

	M.
	1167
	Rec. ITU-R M.1167
	Framework for the satellite component of International Mobile Telecommunications-2000 (IMT‑2000)
	1.4
	1

	M.
	1171
	Rec. ITU-R M.1171
	Radiotelephony procedures in the maritime mobile service
	1.14
	5

	M.
	1172
	Rec. ITU-R M.1172
	Miscellaneous abbreviations and signals to be used for radiocommunications in the maritime mobile service
	1.14
	5

	M.
	1180
	Rec. ITU-R M.1180
	Availability of communication circuits in the aeronautical mobile-satellite (R) services (AMS(R)S)  
	1.6
	1

	M.
	1184-2
	Rec. ITU-R M.1184-2
	Technical characteristics of mobile satellite systems in the frequency bands below 3 GHz for use in developing criteria for sharing between the mobile-satellite service (MSS) and other services
	1.6
1.21
	1
2

	BT.
	1206
	Rec. ITU-R BT.1206
	Spectrum shaping limits for digital terrestrial television broadcasting
	1.11
	3

	M.
	1229
	Rec. ITU-R M.1229
	Performance objectives for the digital aeronautical mobile-satellite service (AMSS) channels operating in the bands 1 525 to 1 559 MHz and 1 626.5 to 1 660.5 MHz not forming part of the ISDN
	1.6
	1

	M.
	1233-1
	Rec. ITU-R M.1233-1
	Technical considerations for sharing satellite network resources between the mobile-satellite service (MSS) (other than the aeronautical mobile-satellite (R) service (AMS(R)S)) and AMS(R)S
	1.6
	1

	M.
	1234-1
	Rec. ITU-R M.1234-1
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( COMMENTS BY ITU-R COUNSELLOR: Due to deletion of texts not related to the above-mentioned WRC-07 Agenda Items paging in tables of contents is not correct.


* 	Consideration of the status of ITU-R studies under Agenda item 7.1 is contained in Chapter 7 of the CPM Report.


* 	Consideration of the status of ITU-R studies under Agenda item 7.1 is contained in Chapter 7 of the CPM Report.


�	An I/N of +40 dB was the highest level used in the tests. This value does not imply a level greater than +40 dB will degrade radar performance.


* 	Reference to the Working Document was necessary in the RR ADD 5.XXX in Section 2/1.2/5.2, to be further developed, however Recommendation will only be referenced it is approved before WRC-07.


�  	This administration is currently investigating the cause of the interference. The studies are still ongoing and the results of these studies are not yet known. 


� 	No consensus was reached on the three indents at the last and final meeting of Task Group 1/9 �(September 2006).


* consideration of the status of ITU-R studies under agenda item 7.1 is contained in Chapter 7 of the CPM Report


* consideration of the status of ITU-R studies under agenda item 7.1 is contained in Chapter 7 of the CPM Report


�	The Rule of Procedure on No. 11.43A specifies that the findings with respect to No. 11.32 are determined on the basis of the coordination agreements effected to meet the new coordination requirements.


�	The original date of entry in the Master Register is considered to be the date of receipt of the original notice, unless with respect to notices received prior to 1 January 1999, for which the original date of entry in the Master Register is considered to be the date recorded in column 2A, 2B or 2D, as appropriate. (see Rule of Procedure on No. 11.43B).
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