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Annex
WMO’s position on the WRC-07 agenda

1
Introduction 

Timely warning of impending natural and environmental disasters, accurate climate prediction and detailed understanding of the status of global water resources: these are all critically important everyday issues for the global community. The meteorological services around the world are responsible for providing this information, which is required for the protection of the environment, economic development (transport, energy, agriculture, ...) and the safety of life and property.

Radio frequencies represent scarce and key resources used by meteorological services to measure and collect the observation data upon which analyses and predictions, including warnings, are based or processed, and to disseminate this information to governments, policy makers, disaster management organizations, commercial interests and the general public.

This document reflects the position of the World Meteorological Organization (WMO) on the World Radiocommunication Conference 2007 (WRC-07) agenda as given in Resolution 802 (WRC-03).

2
General comments

The Global Observing System (GOS), coordinated by WMO, comprises components which make use of a number of different radio applications, some of which may be affected by WRC-07 decisions.

Space-borne passive sensing of the Earth’s surface and atmosphere has an essential and increasing importance in operational and research meteorology, in particular for mitigation of weather and climate-related disasters, and in the scientific understanding, monitoring and prediction of climate change and its impacts.

The impressive progress made in 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 space-borne observations and their assimilation in numerical models.

Space-borne passive sensing for meteorological applications is performed in bands allocated to the Earth exploration-satellite (passive) and meteorological satellite service. Passive sensing requires the measurement of naturally-occurring radiations, usually of very low power levels, which contain essential information on the physical process under investigation. 

The relevant frequency bands are determined by fixed physical properties (molecular resonance) that cannot hence be changed or ignored. These frequency bands are, therefore, an important natural resource. Even low levels of interference received by a passive sensor may degrade its data. In addition, in most cases these sensors are not able to discriminate between natural and man-made radiations. In this respect, RR footnote 5.340 enables the passive services to deploy and operate their systems in the more critical frequency bands.

It should be stressed that bands below 100 GHz are of particular importance, as they provide an “all-weather” capability since clouds are almost transparent at these frequencies.

Several geophysical parameters contribute, at varying levels, to natural emissions, which can be observed at a given frequency which presents unique properties. Therefore, measurements at several frequencies in the microwave spectrum must be made simultaneously in order to isolate and to retrieve each individual contribution, and to extract the parameters of interest from the given set of measurements.

As a consequence, interference that could impact a given “passive” frequency band could thus have an impact on the overall measurement of a given atmospheric component.

Passive frequency bands cannot hence be considered on their own but should be seen as a complete system. Current scientific and meteorological satellite payloads are not dedicated to one given band but include many different instruments performing measurements in the entire set of passive bands.

It should also be noted that full global data coverage is of particular importance for most weather, water and climate applications and services.  

Also, meteorological radars and wind-profiler radars perform an important part in the meteorological observation processes. Radar data are input to the Numerical Weather Prediction models for nowcasting, short-term and medium-term forecasting. There are currently about one hundred wind-profiler radars and several hundred meteorological radars worldwide that perform precipitation and wind measurements and play a crucial role in the immediate meteorological and hydrological alert processes. Meteorological radar networks represent the last line of defence against loss of life and property in flash flood or severe storms events, such as in several recent widely publicized dramatic cases. 
Also of great importance is the availability of sufficient and well-protected Earth exploration and meteorological satellite frequency spectrum for telemetry/telecommand as well as for satellite downlink of the collected data.
Finally, it has also to be stressed that a large part of the population, in particular in developing countries, is heavily dependent on the use of satellite C-band, to receive, through commercial payloads, the broadcasting of meteorological and disaster-related information in areas where propagation conditions (e.g. heavy rain in tropical and equatorial zones) make the use of any other telecommunication support impractical.

The fifteenth World Meteorological Organization Congress (Geneva, May 2007), attended by 163 Member countries, confirmed serious concern at the continuous threat to radio frequency bands allocated for meteorological and related environmental systems expressed by the Fourteenth Congress and adopted Resolution 3.1/2 (Cg‑XV) – Radio frequencies for meteorological and related environmental activities – (see attachment) in which WMO’s 188 Member states and territories are urged to make all efforts to do their utmost to ensure the availability and protection of suitable radio frequency bands required for meteorological and related environmental operations and research.

3
WMO’s position on the WRC-07 agenda

Among WRC-07 agenda items, seven items concern frequency bands or issues of prime interest for meteorology:

–
Agenda item 1.2:
Extension of the 18 GHz MetSat allocation and protection of the 10.7 and 36 GHz EESS (passive) bands (see Part 1)

–
Agenda item 1.3:
Upgrading and protection of radiolocation in the 9 GHz range, and 200 MHz extension of the Earth exploration-satellite service (EESS) allocation at 9 500-9 800 MHz (see Part 2)

–
Agenda item 1.4:
Impact on meteorological radars and satellite C-band related to future frequency bands for IMT-2000 (see Part 3)

–
Agenda item 1.12:
Coordination and notification procedures for Earth exploration-satellite service (EESS) (active and passive) sensors (see Part 4)

–
Agenda item 1.17:
Protection of the 1.4 GHz EESS (passive) band (see Part 5)

–
Agenda item 1.20:
Unwanted emissions in EESS (passive) bands (see Part 6)

–
Agenda item 7.2:
WRC-11 agenda (see Part 7)

In addition, several agenda items do not directly concern meteorological interests but, due to their wide open scope in terms of frequency ranges under study, might have an impact on frequency bands used for meteorological purposes (see Part 8).
–
Agenda item 1.5:
Possible additional allocations for aeronautical telecommand and high bit-rate aeronautical telemetry between 3 and 30 GHz

–
Agenda item 1.6:
Additional allocations for the aeronautical mobile service between 108 MHz and 6 GHz

–
Agenda item 1.8:
High Altitude Platform Stations (HAPS) in the 28 and 31 GHz band

–
Agenda item 1.18:
Pfd limits for Highly Elliptical Orbit (HIO) satellites in the frequency band 17.7-19.7 GHz

–
Agenda item 1.19:
Internet satellite applications

4
Conclusion 

Radio frequencies represent scarce and key resources for provision of meteorological services to the global community used for measurement collection and dissemination of the information. All these frequency applications are interrelated and help to comprise a global meteorological system.

WMO hence stresses the fact that a lack of any of this system’s radio components, whether associated with measurement, collection or dissemination, is able to put at risk the whole meteorological process and, as expressed in the attached WMO Resolution 3.1/2 (Cg‑XV), appeals to the International Telecommunication Union and its member administrations:

–
to ensure the availability and absolute protection of the radio-frequency bands which, due to their special physical characteristics, are a unique natural resource for space-borne passive sensing of the atmosphere and the Earth’s surface;

–
to give due consideration to the WMO requirements for radio frequency allocations and regulatory provisions for meteorological and related environmental operations and research;

–
to pay special attention to the WMO’s position related to the WRC-07 agenda.

It is emphasized that observing systems using these frequencies have a crucial role in detecting, warning and forecasting weather-, water- and climate-related disasters. Since these disasters represent more than 90% of natural disasters, these systems are essential components of all-hazards emergency and disasters early-warning and mitigation systems promoted by ITU Resolution 136 (Antalya, 2006) under its resolves 1 and 2.

Attachment: Resolution 3.1/2 (CG-XV)

(available in E/A/C/S/F/R)

Parts:

(available in E only)

1 – Agenda item 1.2

2 – Agenda item 1.3

3 – Agenda item 1.4

4 – Agenda item 1.12

5 – Agenda item 1.17

6 – Agenda item 1.20

7 – Agenda item 7.2

8 – Agenda items 1.5, 1.6, 1.8, 1.18 and 1.19

Attachment
RESOLUTION 3.1/2 (Cg-XV)

RADIO FREQUENCIES FOR METEOROLOGICAL and related environmental ACTIVITIES

THE CONGRESS,

Noting:

(1) The WMO Strategic Plan and the Millennium Development Goals,
(2) Resolution 3 (Cg-XIV) – Radio-frequencies for meteorological and related environmental activities,

(3) The current radio frequency allocations and regulatory provisions related to the meteorological aids, meteorological satellite, Earth exploration-satellite and radiolocation (weather and wind profiler radars) services in the Radio Regulations of ITU,
(4) The outcome of the ITU World Radiocommunication Conferences (especially WRC-2000 and WRC-03),
(5) The agenda of the forthcoming ITU World Radiocommunication Conference (WRC‑07) and related WMO positions submitted during the ITU preparatory process,
Considering:

(1) The prime importance of the specific radiocommunication services for meteorological and related environmental activities required for the prevention, detection, early warning and mitigation of natural and technological (man-made) disasters, the safety of life and property, the protection of the environment, climate change studies and scientific research, 
(2) The importance of information provided by the Earth-exploration systems including meteorological systems for a wide range of economic activities such as agriculture, transportation, construction, tourism, etc,
(3) The crucial importance of the allocation of suitable radio-frequency bands for the operation of surface-based meteorological observing systems, including in particular radiosondes, weather radars, wind profiler radars,

(4) The crucial importance of the allocation of suitable radio-frequency bands for the operation of Meteorological and R&D satellites, including remote sensing, data collection and data distribution links,

Stressing that some radio-frequency bands are a unique natural resource due to their special characteristics and natural radiation enabling spaceborne passive sensing of the atmosphere and the Earth surface, that deserve adequate allocation to the Earth exploration satellite service (passive) and absolute protection from interference,

Expresses its serious concern at the continuing threat to several frequency bands allocated to the meteorological aids, meteorological satellite, Earth exploration-satellite and radiolocation (weather and wind profiler radars) services posed by the development of other radiocommunication services;

Requests the Commission for Basic Systems to pursue the continuous review of regulatory and technical matters related to radio-frequencies for operational and research meteorological and related environmental activities, and preparation of guidance and information for NMHSs, in coordination with other technical commissions, especially CIMO, and in liaison with other relevant international bodies, in particular the Coordination Group for Meteorological Satellites;

Urges all Members to do their utmost to ensure the availability and protection of suitable radio frequency bands required for meteorological and related environmental operations and research, and in particular:

(1) To ensure that their national radiocommunication administrations are fully aware of the importance of and requirements for radio frequencies for meteorological and related activities, and to seek their support in the ITU World Radiocommunication Conferences and Radiocommunication Sector activities;

(2) To participate actively in the national, regional and international activities on relevant radiocommunication regulatory issues and, in particular, to involve experts from their Services in the work of relevant regional radiocommunication organizations and of ITU-R, especially ITU-R Study Group 7 on Science Services;

(3) To register adequately with their national radiocommunication administrations all radiocommunication stations and radio frequencies used for meteorological and related environmental operations and research;

Appeals to ITU and its Member Administrations:

(1)  To ensure the availability and absolute protection of the radio-frequency bands which, due to their special physical characteristics, are a unique natural resource for spaceborne passive sensing of the atmosphere and the Earth surface; In this regard, the exclusive 23.6 - 24 GHz passive band that is associated with a water vapour absorption line is of crucial importance for weather, water and climate research and operations; 
(2) To give due consideration to the WMO requirements for radio frequency allocations and regulatory provisions for meteorological and related environmental operations and research;

(3) To pay special attention to the WMO positions related to WRC-07 agenda, in the light of Appeals (1) and (2) above;
Requests the Secretary-General:

(1) To bring this resolution to the attention of all concerned, including the International Telecommunication Union;
(2) To pursue as a matter of high priority the coordination role of the Secretariat in radio frequency matters, especially with ITU-R, including participation of WMO in ITU-R Radiocommunication Study Groups, conference preparatory meetings and World Radiocommunication Conferences;

(3) To facilitate the coordination between National Meteorological and Hydrological Services and their national radiocommunication administrations, particularly in preparing the ITU World Radiocommunication conferences, by providing appropriate information and documentation;

(4) To assist the Commission for Basic Systems in the implementation of this resolution.

_______

NOTE:  This resolution replaces Resolution 3 (Cg-XIV), which is no longer in force

Part 1

WMO’s position on the WRC-07 agenda (Agenda item 1.2)

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)”
1
Issue A: Resolution 746 (WRC-03) on MetSat allocation at 18 GHz

1.1
Summary of the issue

This issue addresses the requirement for bandwidth exceeding 200 MHz as currently given in RR footnote 5.519 (18.1-18.3 GHz) for the next generation geostationary meteorological satellite, to be launched in the time frame 2015-2020.

The higher bandwidth requirements are mainly determined by the use of IR and UV sounding units and high-resolution imagers with a higher repetition rate of measurements and the number of spectral channels and the geographic resolution will also be significantly increased compared to the current generation of geostationary meteorological satellites.

1.2
General WMO position with regard to Issue A of Agenda item 1.2

WMO supports the extension of the MetSat allocation at 18 GHz on a primary basis and is of the view that such an extension will not constrain existing services provided that the same regulatory conditions as in the 18.1-18.3 GHz band (e.g. Article 21 pfd limits) are applied. WMO does not favour one of the options over the other (18-18.1 GHz band or 18.3-18.4 GHz band) but a worldwide allocation in a single band is preferred, since meteorological satellites operating at a given orbital position are able to be moved to another orbital position over another Region.

1.3
Radio Regulations modifications to satisfy WMO’s position

Considering CPM text, WMO supports either Methods A1 or A3. On the other hand, WMO does not support Method A2 since, according to this method, MetSat systems in Regions 1 and 3 would have to operate under a secondary status with respect to BSS feeder links which is not acceptable given the importance of this band for geostationary meteorological satellites.

2
Issue B: Resolution 746 (WRC-03) on protection of the passive band 10.6-10.68 GHz

2.1
Summary of the issue

As part of global passive measurements, the band 10.6-10.7 GHz is of primary interest to measure rain, snow, sea state and ocean wind for ocean and land surfaces. A number of sensors are already using, or are planning to use, this frequency band in the near future (e.g. CMIS, MIMR, AMSR, AMSR-E and TMI) for such measurements. 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 used and exchanged between the meteorological organizations in all Regions and are actually derived from a set of measurements performed at five interrelated frequencies (6, 10, 18, 24 and 36.5 GHz).

Low levels of interference received at the input of passive sensors would degrade passive sensor operations acknowledging that, in particular, the sensors are not able to discriminate between those natural radiations and man-made radiations.

On the other hand, when levels of interference are very high, at several orders of magnitude compared to the sensitivity, the corresponding levels may be detected as not natural and have to be disregarded.

The following picture has been drawn by Chris Kidd from the University of Birmingham (UK) and is a global composite image of radio frequency interference in different microwave frequencies derived from one month of AMSR sensor data (August 2004) (yellow is the 6-7 GHz and red is the 10.6 GHz).

Figure 1

Radio frequency interference to AMSR passive sensor in the 6-7 GHz and 10.6 GHz bands


[image: image2.png]



This picture is based on negative polarization differences (i.e. H-pol > V-pol) using a 5K negative polarization criteria, recognizing that negative polarization higher than 5K can only occur at these wavelengths through man-made emissions in H-pol.

These plots show in particular large degradation due to interference over some countries. Theoretical calculation presented within ITU-R by one of these countries, based on its current FS and MS deployment, confirmed this level of interference.

However, it should be noted that this figure only shows high levels of interference (based on horizontal polarization emissions) but it is likely that undetectable interference at lower levels is also occurring over larger areas.

Therefore, detectable interference at high levels is a symptom of a problem, but absence of detectable RFI does not imply that there is not a problem. 

These elements demonstrate that the current limits in RR footnote No. 5.482 are not adequate by far to ensure the required and necessary protection of EESS passive sensors in the 10.6-10.68 GHz band.
2.2
WMO’s proposal with regard to Issue B of Agenda item 1.2

WMO stresses the need for the protection of the 10.6-10.68 GHz passive band (the band 10.68-10.7 GHz is covered under RR footnote 5.340). However, current deployments of FS and/or MS links in certain administrations already create significant levels of passive measurement degradation in this band. Measurement degradation in the 10.6-10.68 GHz passive band is unacceptable and therefore WMO proposes the identification of maximum power and e.i.r.p. for fixed and mobile services to protect EESS (passive) in the 10.6-10.68 GHz band, such as those given in Table 1.2-1 of the CPM text.

2.3
Radio Regulations modifications to satisfy WMO’s position

Considering CPM text, WMO believes that Method B1 is the only method that would provide adequate protection from in-band emissions on a worldwide basis of the other primary allocated services in this band.

As an example, WMO is offering in Annex 1 example RR modifications that would satisfy WMO’s position on Issue B of Agenda item 1.2. 

3
Issue C: Resolution 742 (WRC-03) on protection of the passive band 36-37 GHz

3.1
Summary of the issue

As part of global passive measurements, the band 36-37 GHz is vital for the study of global water circulation, since this band is able to monitor rain, snow, ocean ice and water vapour for ocean and land surfaces. Observations in the band for sensing the melting of snow near the surface are of very high interest. A number of passive sensors and radio altimeters are already using, or are planning to use, this frequency band in the near future (e.g. CMIS, MIMR, AMSR, AMSR-E, AMR, SMMR, SSM/I, SSMI/S, TMI, MEGHA-TROPIQUE and MWRS) for such measurements. 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 used and exchanged between the meteorological organizations in all regions. The retrieved parameters are actually derived from a set of measurements performed at five frequencies which are interrelated (6, 10, 18, 24 and 36.5 GHz).

3.2
WMO’s proposal with regard to Issue C of Agenda item 1.2

WMO stresses the need for the protection of the 36-37 GHz passive band and proposes identification of maximum e.i.r.p. and power for fixed and mobile links as given in Table 1.2-2 of the CPM text to ensure such protection. 

3.3
Radio Regulations modifications to satisfy WMO’s position

Considering CPM text, WMO believes that Method C1 is the only method that would provide adequate protection from in-band emissions on a worldwide basis of the other primary allocated services in this band.

As an example, WMO is offering in Annex 2 example RR modifications that would satisfy WMO’s position on Issue C of Agenda item 1.2. 

Annexes: 2

ANNEX 1

Example RR modifications that would satisfy WMO’s position on 
Issue B of Agenda item 1.2

ARTICLE  5
(1)
10-11.7 GHz

	Allocation to services

	Region 1
	Region 2
	Region 3

	10.6-10.68
EARTH EXPLORATION-SATELLITE (passive)





FIXED





MOBILE except aeronautical mobile





RADIO ASTRONOMY





SPACE RESEARCH (passive)





Radiolocation





5.149  5.RES


(2)

5.RES
For sharing of the band 10.6-10.68 GHz between the Earth exploration-satellite (passive) service and the fixed, mobile services, Resolution [10.6 GHz] shall apply.

(3)
SUP
5.482
Reasons:
To add a footnote in Article 5 calling for a resolution detailing the sharing criteria. These criteria also cover the limits under 5.482 for the protection of active services between themselves. This footnote is therefore proposed for deletion.

(4)
RESOLUTION [10.6 GHz] (WRC-07)

Use of the frequency band 10.6-10.68 GHz

The World Radiocommunication Conference (Geneva, 2007),

considering

a)
that the frequency band 10.6-10.7 GHz is allocated to the Earth exploration-satellite service (EESS) (passive) and to the space research service (SRS) (passive) on a primary basis;

b)
that the band 10.6-10.7 GHz is of primary interest for the measurement of rain, snow, sea state, ocean wind and soil moisture;

c)
that this frequency band is used by passive sensors 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;

d)
that any limitation of the operation of passive sensors to the band 10.68-10.7 GHz covered by No. 5.340 would degrade the sensitivity of those sensors;

e)
that the frequency band 10.6-10.68 GHz is also allocated to the mobile, except aeronautical mobile, and the fixed services on a primary basis;

f)
that experience has shown that EESS (passive) sensors currently operating in the band 10.6-10.68 GHz are facing high interference levels from the emissions of systems of active services in some parts of the world;

g)
that studies have concluded that appropriate sharing criteria applicable to both passive and active services would reduce this interference to a level that would permit passive sensors to operate successfully, while allowing continuing operation of active services in the same band,

resolves

1
that, in order to facilitate sharing between active and passive services in the band 10.6-10.68 GHz, EESS (passive) sensors brought into use after [date of entry into force of WRC-07 final acts] shall comply with the sharing criteria contained in Table 1 of Annex 1.

2
that, in order to facilitate sharing between active and passive services in the band 10.6-10.68 GHz, stations in the fixed and mobile services brought into use after [date of entry into force of WRC-07 final acts] shall comply with the sharing criteria contained in Tables 2 and 3 of Annex 1.

ANNEX 1 TO RESOLUTION [10.6 GHz] (WRC-07)
Sharing criteria in the band 10.6-10.68 GHz

Point-to-point communication is defined as communication provided by a link, for example, a radio-relay link between two stations located at specified fixed points.

Point-to-multipoint communication is defined as communication provided by links, for example, radio-relay links between a single station located at a specified fixed point (also called hub station in this Annex) and a number of stations located at specified fixed points (also called customer stations in this Annex).

Automatic transmit-power control (ATPC) is a technique in which the output power of a microwave transmitter is automatically varied in accordance with path conditions. In normal path conditions, the ATPC maintains the transmitter output power at a reduced level. The ATPC is characterized by the ATPC range which is defined as the difference between the maximum and minimum value of transmitted power.

TABLE 1

Earth exploration-satellite service

	Parameter
	Value

	Incidence angle (defined as the angle at the Earth’s surface between the local vertical and the passive sensor)
	≤ 60 degrees

	Spatial resolution (defined as the maximum cross-section of the passive sensor –3 dB contour on the Earth’s surface, see Note 1)
	≤ 50 km

	Main-beam efficiency (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, see Note 1)
	≥ 85%

	NOTE 1 – The definitions are based on real aperture EESS (passive) instruments. In case synthetic aperture sensors are used, the equivalent of these two parameters needs to be met.


TABLE 2

Fixed service

	Parameter
	Value

	Maximum elevation angle
	20°

	Point-to-point systems

–
Maximum transmitter power at the antenna port without ATPC
	–15 dBW (Note 1)

	Point-to-multipoint systems

Maximum transmitter power at the antenna port of hub stations
Maximum transmitter power at the antenna port of customer stations
	–17 dBW

–10 dBW

	NOTE 1 – In the case of FS point-to-point systems using ATPC, the maximum transmitter power may be increased by a value corresponding to the ATPC range up to a maximum of –3 dBW.


TABLE 3

Mobile service

	Parameter
	Value

	Maximum transmitter power at the antenna port
	–17 dBW (Note 1)

	NOTE 1 – the limits applicable to mobile stations have been derived assuming outdoor applications with an activity factor of 0.3%.


Reasons:
The studies performed under Resolution 746 (WRC-07) and Agenda item 1.2 have shown that these sharing criteria would allow EESS (passive) sensors to operate successfully in the band 10.6-10.68 GHz.

ANNEX 2

Example RR modifications that would satisfy WMO’s position on 
Issue C of Agenda item 1.2

article 5

(1)
34.2-40 GHz

	Allocation to services

	Region 1
	Region 2
	Region 3

	36-37


EARTH EXPLORATION-SATELLITE (passive)





FIXED





MOBILE





SPACE RESEARCH (passive)





5.149  5.RES


(2)

5.RES
For sharing of the band 36-37 GHz between the Earth exploration-satellite (passive) service and the fixed, mobile services, Resolution [36 GHz] shall apply.

Reasons:
To add a footnote in Article 5 calling for a resolution detailing the sharing criteria.

(3)
RESOLUTION [36 GHz] (WRC-07)

Use of the frequency band 36-37 GHz

The World Radiocommunication Conference (Geneva, 2007),

considering

a)
that the frequency band 36-37 GHz is allocated to the Earth exploration-satellite service (EESS) (passive) and to the space research service (SRS) (passive) on a primary basis;

b)
that the band 36-37 GHz is of primary interest to measure rain, snow, ocean ice and water vapour;

c)
that this frequency band is used by passive sensors 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;

d)
that the frequency band 36-37 GHz is also allocated to the fixed service and to the mobile service on a primary basis; 

e)
that the EESS (passive) operating in the band 36-37 GHz may suffer from interference from the emissions of systems of active services;

f)
that studies have concluded that appropriate sharing criteria applicable to both passive and active services would reduce this interference to a level that would permit passive sensors to operate successfully in this band, while allowing continuing operation of active services in the same band,

resolves

1
that, in order to facilitate sharing between active and passive services in the band 36-37 GHz, EESS (passive) sensors brought into use after the [date of entry into force of WRC-07 final acts] shall comply with the sharing criteria contained in Table 1 of Annex 1.

2
that, in order to facilitate sharing between active and passive services in the band 36-37 GHz, stations in the fixed and mobile services brought into use after the [date of entry into force of WRC-07 final acts] shall comply with the sharing criteria contained in Tables 2 and 3 of Annex 1.

ANNEX 1 TO RESOLUTION [36 GHz] (WRC-07)
Sharing criteria in the band 36-37 GHz

Point-to-point communication is defined as communication provided by a link, for example, a radio-relay link between two stations located at specified fixed points.

Point-to-multipoint communication is defined as communication provided by links, for example, radio-relay links between a single station located at a specified fixed point (also called hub station in this Annex) and a number of stations located at specified fixed points (also called customer stations in this Annex).

Automatic transmit-power control (ATPC) is a technique in which the output power of a microwave transmitter is automatically varied in accordance with path conditions. In normal path conditions, the ATPC maintains the transmitter output power at a reduced level. The ATPC is characterized by the ATPC range which is defined as the difference between the maximum and minimum value of transmitted power.

TABLE 1

Earth exploration-satellite service

	Parameter
	Value

	Incidence angle (defined as the angle at the Earth’s surface between the local vertical and the passive sensor)
	≤ 60 degrees

	Spatial resolution (defined as the maximum cross-section of the passive sensor –3 dB contour on the Earth’s surface, see Note 1)
	≤ 50 km

	Main-beam efficiency (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, see Note 1)
	≥ 92%

	NOTE 1 – the definitions are based on real aperture EESS (passive) instruments. In case synthetic aperture sensors are used, the equivalent of these two parameters needs to be met.


TABLE 2

Fixed service

	Parameter
	Value

	Maximum elevation angle
	20°

	Point-to-point systems

Maximum transmitter power at the antenna port
	–10 dBW (Note 1)

	Point-to-multipoint systems

Maximum transmitter power at the antenna port of hub stations
Maximum transmitter power at the antenna port of customer stations
	–5 dBW

–10 dBW

	NOTE 1 – In the case of FS point-to-point systems using ATPC, the maximum transmitter power may be increased by a value corresponding to the ATPC range up to a maximum of –7 dBW.


TABLE 3

Mobile service

	Parameter
	Value

	Maximum transmitter power at the antenna port (activity factor 100%)
	–10 dBW

	Maximum transmitter power at the antenna port (activity factor ≤ 40%)
	–3 dBW


Reasons:
The studies performed under Resolution 742 (WRC-07) and Agenda item 1.2 have shown that these sharing criteria would allow EESS (passive) sensors to operate successfully in the band 36-37 GHz.

PART 2

WMO’s position on the WRC-07 agenda (Agenda item 1.3)

Agenda item 1.3

“in accordance with Resolution 747 (WRC‑03), 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 (EESS) (active) and the space research service (SRS) (active) in the band 9 500-9 800 MHz without placing undue constraint on the services to which the bands are allocated”
1
Issue A: Upgrade the radiolocation service to primary status in the bands 9 000-9 200 MHz and 9 300-9 500 MHz

1.1
Summary of the issue

Meteorological radars in the 9 300-9 500 MHz are currently seen as the adequate solution to improve the coverage of the radar networks deployed in the 2.8 and 5.6 GHz bands in a number of areas where precipitation detection is not satisfactory or even not manageable, due in particular to the relief.

Ground-based meteorological radars operate in the band 9 300-9 500 MHz under the secondary radiolocation allocation and with the additional provision in Radio Regulations (RR) footnote 5.475 stating that “In the band 9 300-9 500 MHz, ground-based radars used for meteorological purposes have priority over other radiolocation devices”.
It should also be noted that, even though secondary, meteorological radars in this band have already been successfully deployed without any adverse impact on any radionavigation service applications, an upgrade of the radiolocation service to primary status in the band 9 300-9 500 MHz will allow meteorological radar operations to operate under a primary frequency allocation.

1.2
WMO’s position with regard to Issue A of Agenda item 1.3

WMO supports the upgrade to primary of the radiolocation service in the band 9 300-9 500 MHz on an equal footing with the radionavigation service retaining (either in the current or new footnote) the provisions of RR 5.475 that addresses meteorological radars.  

1.3
Radio Regulations modifications to satisfy WMO’s position

Considering CPM text, WMO supports Method A2 that is consistent with the WMO’s position on this issue.

WMO does not support Method A1 since, whereas also upgrading the radiolocation service to primary status in the 9 300-9 500 MHz band, it also retains the higher status of the radionavigation service in the band 9 300-9 500 MHz which effectively maintains radiolocation as a de facto secondary service.

2
Issue B: Extension by up to 200 MHz of the existing primary allocations to the EESS (active) and the SRS (active) in the band 9 500-9 800 MHz

2.1
Summary of the issue

With regards to the possible extension by up to 200 MHz of the EESS (active) and the space research service (active) allocations, either into the band 9 300-9 500 MHz or the band 9 800-10 000 MHz, studies and testing performed within ITU-R show that SAR systems with narrow bandwidths (i.e. less than 300 MHz) operating in the EESS (active) service may cause intermittent (short duration) interference to meteorological radars operating in the lower band.  Limiting the EESS (active) to applications larger than 300 MHz in bandwidth within the 9 300-9 500 MHz band would help ensure compatibility with meteorological radar operations in that band.

With regards to the alternative solution to consider the 9 800-10 000 MHz band, while there are no meteorological applications in the 9 800-9975 MHz band, it has to be noted that compatibility between EESS/SRS (active) services and meteorological satellite service allocated on a secondary basis under RR No. 5.479 in the band 9975-10 000 MHz has not been studied.  

In addition, WMO notes that the use of SRS (active) systems would either be in the vicinity of planets and celestial bodies other than the Earth or as experimental platforms for future EESS (active) systems, and that, in the latter case, the SRS (active) system and the EESS (active) system would be essentially the same. It can hence be assumed that SRS (active) systems would also be compatible with the meteorological radars on the same basis as would the EESS (active).

2.2
General WMO position with regard to Issue B of Agenda item 1.3

The WMO could support extension to the band 9 300-9 500 MHz of the EESS (active) and the space research service (active) allocations. The present RR footnote 5.476A would also need to be extended to this band. Also, WMO is of the view that, to limit the risk of interference, such extension should be limited to EESS (active) systems that need a bandwidth higher than the current 300 MHz allocation. Should EESS (active) and space research service (active) allocations not be possible in the lower band, WMO could support such allocations in the 9 800-9 975 MHz band as an acceptable alternative but is of the view that such an EESS/SRS (active) allocation in the 9 975-10 000 MHz band could preclude the use of this band by meteorological services if the compatibility, not studied in ITU-R, is found to be problematic.

2.3
Radio Regulations modifications to satisfy WMO’s position

Considering CPM text, WMO supports Method B1, which is consistent with the WMO’s position on this issue in that it extends the EESS (active) and SRS (active) allocations into the band 9 300-9 500 MHz while limiting these allocations to wideband (greater than 300 MHz) applications.

If the Conference were to decide that Method B1 is not satisfactory, WMO could support Method B2 as an acceptable alternative, pending solutions to ensure the use of meteorological satellite service in the 9 975-10 000 MHz band.

part 3

WMO’s position on the WRC-07 agenda (Agenda item 1.4)

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)”
1
Summary of the issue

Under Agenda item 1.4, WRC-07 is requested to consider spectrum requirements and potential frequency ranges suitable for the future development of IMT‑2000 and systems beyond IMT‑2000 (hereafter referred to as IMT).

The ITU-R studies focused on bands below 6 GHz in which a number of meteorological applications are operating in the 2 700-2 900 MHz (meteorological radars) and 5 250-5 650 MHz bands (EESS and meteorological radars).

Also, it should be stressed that the meteorological community is using commercial payloads on satellite C-band (3 400-4 200 MHz) to ensure broadcasting of meteorological and disasters-related information.

1.1
Meteorological radars

Meteorological radars mainly operated in the 2 700-2 900 MHz (S-band) and 5 470-5 650 MHz (C‑band) bands play a crucial role in the meteorological and hydrological alert processes and represent the last line of defence against loss of life and property for detecting flash flood events and severe weather.

Approximately 40 administrations operate airport surveillance and meteorological radars in the 2 700-2 900 MHz band. While some administrations have a small number of systems in operation, the associated geographical area of some of these countries is small and use in neighbouring countries must be considered as well when determining the availability of spectrum. For many administrations that currently do not use the band or use the band lightly, loss of spectrum may also limit implementation of additional airport surveillance radars and meteorological radars as the requirements for deployment of additional systems are growing.

Numerous ITU-R studies have already been undertaken in preparation for WRC-2000 and WRC‑03 on the compatibility between radars and IMT-2000 and IMT-Advanced like systems, showing that the utilization of the 2 700-2 900 MHz band by IMT systems is not feasible. This conclusion was confirmed by WRC-2000 when the decision was made to not allocate this band to the mobile service for use by IMT-2000, and when WRC-03 removed the specific reference to this band in the WRC-2007 IMT-related Agenda item (1.4).

The outcome of new ITU-R studies show identical results as the ones prepared for WRC-2000 and WRC-03. Those studies show large separation distances (up to hundreds of kilometres) are required between meteorological radars and IMT systems in order to avoid interference to both the radars and IMT systems. Recent documents submitted to the ITU-R contain unsupported claims that IMT systems should be able to mitigate interference from radars. The documents contain no tests or analysis to back those claims. In addition, interference from the IMT systems to the radars is not adequately addressed.

In summary, the conclusions of new studies have not changed from the studies that were completed for WRC-03. Large separation distances, up to hundreds of kilometres, are needed to prevent interference to both the incumbent radars and IMT systems. No studies have been submitted to prove that IMT or radar systems can mitigate interference. Some administrations may not use the 2 700-2 900 MHz band extensively for radar systems in order to use the band for IMT operations. However, the large separation requirements between radars and IMT systems in the 2 700-2 900 MHz band often extend a significant distance into one or more adjacent administrations, impacting their ability to reliably operate radar systems.

Also, in some countries which generally deploy C-band radars, there are areas where the characteristics of the precipitation are such that S-band radars are required because C-band radars would suffer significant attenuation.

Comparing C-band and S-band measurements over a single area (Nîmes, south of France) and a similar precipitation event provides the average measurement differences between S- and C-band versus distance, as described in the following figure, highlighting the obvious impact of rain and justifying the need for S-band radars in high precipitation areas.

[image: image1.png]



1.2
Satellite C-band

The whole meteorological and Earth observations communities are heavily dependent on the use of satellite C-band, to ensure, through commercial payloads, broadcasting of meteorological and disasters-related information, mainly in areas where propagation conditions (e.g. heavy rain in tropical and equatorial zones) make the use of any other telecommunication support impractical.

The following information must be stressed:

–
The related information dissemination to these areas is related to international commitments through different international organizations such as the World Weather Watch (WWW) of the World Meteorological Organization, the International Civil Aviation Organization (ICAO) or intergovernmental bodies such as the Group on Earth Observations (GEO).

–
In many countries in which propagation conditions allow for use of alternative bands (mainly Ku-band), the use of satellite C-band facilities is still essential since:

•
they have been designated as international centres for providing warning and forecasts of regional severe weather (e.g. tropical cyclones) that all relate to safety-of-life;
•
they are responsible for the SADIS system (satellite distribution system for meteorological information relating to air navigation) under the ICAO WAFS (e.g. UK over Europe, Africa, Middle East and Western Asia or US for the Americas);
•
their overseas territories (e.g. in the Caribbean islands or in Pacific) rely on C‑band satellite facilities to receive meteorological forecasts;
•
monitoring such C-band broadcasts also requires the reception of the C-band emission at the origin point to verify the transmissions. In most cases, such as SADIS, this is an obligation;
•
the C-band facilities are used as a backup to Ku-band in some essential meteorological centres.
Among others, one can cite the following systems using the C-band satellite, that all take part in the WMO Global Telecommunication System (GTS) and Integrated Global Data Dissemination Service (IGDDS) and that will be integrated in the future GEONETcast:

–
EUMETCast operated by EUMETSAT over Africa and Americas.
–
PC-VSAT operated by CMA (China) via Asiasat that will be soon upgraded to cover Asia and Pacific (so-called Fengyuncast).
–
ISCS operated by the USA also supporting ICAO WAFS weather forecasts for aviation in North, Central America and the Caribbean, as well as in the Pacific.
–
RETIM-Afrique operated by Meteo France covering Africa and the Indian ocean.
–
A number of national systems (Thailand, Indonesia, Russian Federation, Brazil, …).
Indeed, these applications are not making use of the whole 3 400-4 200 MHz range but are currently using only a few channels, mainly in the 3 600-3 800 MHz band.

However, this frequency range is ESSENTIAL for these systems which relate to governmental use and international commitments and which cannot be put at risk by a global IMT identification in the 3 400-4 200 MHz range.

2
General WMO position with regard to Agenda item 1.4

Taking into account the 2 700-2 900 MHz studies prior to WRC-2000 that concluded on non‑compatibility between IMT-2000 and radars, WMO strongly opposes to any IMT identification in the 2 700-2 900 MHz.

Also, recognizing the important and essential use of C-band satellite facilities for meteorological purposes, relating to safety-of-life, WMO opposes a worldwide IMT identification in the 3 400-4 200 MHz band that would not take into account (e.g. in a Resolution) the essential need of the satellite C-band for data distribution in large areas of the globe.

3
Radio Regulations modifications to satisfy WMO’s position

Considering numerous proposals described in the CPM text, WMO is offering below example RR modifications that would satisfy WMO’s position on Issue B of Agenda item 1.4. 

(1)

ARTICLE  5
Frequency allocations

2 700-4 800 MHz

	Allocation to services

	Region 1
	Region 2
	Region 3

	2 700-2 900
AERONAUTICAL RADIONAVIGATION  5.337




Radiolocation





5.423  5.424


Reasons:
This frequency band was extensively studied in preparation for WRC-2000 for the introduction of IMT-2000 and sharing with radars was shown as not feasible. Radars for civil aviation, meteorological and defence applications are widely used in this frequency band and cannot be moved in another band. 

(2)

RESOLUTION [IMT-C Band] (WRC-07)

Frequency bands for the terrestrial component of IMT in the C-band

The World Radiocommunication Conference (Geneva, 2007),

considering

...
w)
that 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;

x)
that this band provides better reliability and coverage for FSS than other bands at higher frequencies because atmospheric absorption is lower, particularly in case of severe rain fade conditions;
y)
that due to the favourable propagation conditions for operation of FSS networks and systems in bands below 7 GHz, some FSS applications can only be provided in the bands 3 400-4 200 MHz and 5 925-6 725 MHz;
z)
that some frequencies in the band 3 400-4 200 MHz are used by the fixed-satellite service to disseminate information related to safety-of-life (such as meteorological and disasters-related information);
...
Reasons:
Irrespective of the band identified for IMT in the 3 400-4 200 MHz and provisions given in this Resolution, these proposed considerings would clearly state and emphasise the essential need of C-band satellite systems in large areas of the world and for a number of applications, including those related to safety-of-life (such as meteorological and disasters-related information).
part 4

WMO’s position on the WRC-07 agenda (Agenda item 1.12)

Agenda item 1.12

“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)”
1
Summary of the issue

Resolves 1 of Resolution 86 calls for consideration of any proposals which deal with deficiencies in the advance publication, coordination and notification procedures of the Radio Regulations for space services which have either been identified by the Board and included in the Rules of Procedure or which have been identified by administrations or by the Bureau, as appropriate.

Currently Appendix 4 makes many fields optional for the case of “Advance publication of a non‑geostationary-satellite network not subject to coordination under Section II of Article 9”. These fields include:

1) 
the necessary bandwidth; 
2) 
the carrier frequency or frequencies of the emission; 
3) 
the maximum value of the peak envelope power, in dBW, supplied to the input of the antenna for each carrier type; 
4) 
the minimum value of the peak envelope power, in dBW, supplied to the input of the antenna for each carrier type; 
5) 
the minimum power density, in dB(W/Hz), supplied to the input of the antenna for each carrier type; and 
6) 
the required C/N ratio. While most administrations have been supplying this information with their API filings, there have been instances where the information was not made available since many of the fields are optional. In order to do an interference analysis this information is required. To have this information not required until the notification stage makes any analysis too late to benefit either administration.

There is a significant difference between space telecommunication systems and EESS/SRS satellite systems employing active/passive sensors. The data set to be submitted in accordance with the current Appendix 4 of RR does not take into account the specificity of active/passive sensors. This could be accomplished by modifying existing rows and/or columns or by introducing an additional column(s) and or row(s) into “Table of characteristics to be submitted for space and radio astronomy services” (Annex 2 to Appendix 4 RR).

2
General WMO position with regard to Agenda item 1.126
WMO supports modifications to Appendix 4:

•
To require as mandatory some data elements that are up to now optional in the advance publication of non-geostationary satellite networks not subject to coordination under Section II of Article 9.
•
To permit recording and publication of appropriate data pertaining to EESS and SRS active and passive sensors in the International Master Frequency Register (MIFR) by introducing appropriate modifications to Appendix 4 to the Radio Regulations. 

3
Radio Regulations modifications to satisfy WMO’s position

Considering CPM text, WMO supports Appendix 4 modifications as proposed in section 6/1.12/10.

PART 5

WMO’s position on the WRC-07 agenda (Agenda item 1.17)

Agenda item 1.17

“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)”
1
Summary of the issue

Under Agenda item 1.16 (WRC-03) and acknowledging the non-completion of technical compatibility studies, WRC-03 made a conditional secondary allocation to FSS for MSS feeder links near 1.4 GHz. Agenda item 1.17 (WRC-07) is the follow-up on this issue and requests that ITU-R finalize these technical studies with a view to determine whether these MSS feeder links are compatible with existing services, and in particular passive service in the 1 400-1 427 MHz band.

For EESS, this band is a vital resource for measuring salinity and other aspects of the Earth and its atmosphere and, in that respect, is one of the passive bands quoted in footnote 5.340 that prohibits all emissions, emphasizing its particular importance for the scientific community. A number of sensors are planned to use this frequency band in the near future (SMOS and AQUARIUS) for such measurements.

From the current technical studies it seems likely that the non‑GSO MSS feeder links will be able to use the allocated bands only with significant constraints to protect existing services, among which, EESS (passive) in the 1 400-1 427 MHz band. Furthermore, no service providers are continuing to pursue opportunities or participating in relevant studies to use this allocation, which obviously indicates a lack of need for this allocation.

2
General WMO position with regard to Agenda item 1.17

WMO is of the view that such a secondary FSS allocation should not be confirmed at WRC-07 and hence opposes changes that would support retaining the secondary FSS allocation. 

3
Radio Regulations modifications to satisfy WMO’s position

Considering CPM text, WMO supports the only method proposed that is consistent with WMO’s position.

PART 6

WMO’s position on the WRC-07 agenda (Agenda item 1.20)
Agenda item 1.20

“to consider the results of studies, and proposals for regulatory measures if appropriate regarding the protection of the EESS (passive) from unwanted emissions of active services in accordance with Resolution 738 (WRC‑03)”
1
Summary of the issue

The issue of the protection of the Earth exploration-satellite service (passive) from unwanted emissions of active services has been on the agenda for the last three WRCs during which a large number of administrations supported regulatory measures for the protection of passive services, and in particular the inclusion of limits on the unwanted emissions of active services in the Radio Regulations.

WRC-03 did not reach agreement to take such action and a compromise solution was to continue the studies according to Resolution 738 and revisit the issue at WRC-07.

It can be noted that such an inclusion of limits on unwanted emissions into a passive band in the RR was already taken by WRC-03 to protect the EESS (passive) in the band 31.3-31.5 GHz with regards to HAPS, as given in RR No. 5.543A.

The frequency bands under consideration are given in Resolution 738 (WRC-03), namely the 1 400-1 427 MHz, 23.6-24 GHz, 31.3-31.5 GHz and 50.2-50.4 GHz passive bands, are all key bands for the scientific and meteorological communities and quoted in RR No. 5.340 that prohibits all emissions.

Indeed, WMO would like to emphasize the importance of this agenda item for the whole meteorological community, as already highlighted in Document TG 1-9/102, and to reiterate the statement made in WMO’s Resolution 3 (Cg-XV) that appeals to the International Telecommunication Union and its member administrations “To ensure the availability and absolute protection of the radio-frequency bands which, due to their special physical characteristics, are a unique natural resource for spaceborne passive sensing of the atmosphere and the Earth’s surface”.

As for all passive bands, measurements are currently operational and are used on a worldwide basis, exchanged between the meteorological organizations in all regions to be inputted in numerical weather models. It should be noted that measurements over single countries are not only used for weather forecasts over these countries but lead to global modelling of the atmosphere used by and exchanged among all National Weather Services (NWS).

The protection of passive sensing is hence a global responsibility from each individual country vis-à-vis all others, in particular with regards to their international commitments related to the World Weather Watch of the World Meteorological Organization.

2
General WMO position with regard to Agenda item 1.20

WMO supports appropriate regulatory measures in the Radio Regulations to ensure the protection of the Earth exploration-satellite service (passive) from unwanted emissions. Such measures should minimize the burden on the relevant active services but the protection of the related passive bands should be a prerequisite.

3
Radio Regulations modifications to satisfy WMO’s position

In this respect, stressing that the frequency bands under consideration under Agenda item 1.20 are covered by RR No. 5.340 that states that “all emissions are prohibited”, WMO would like to make the following comments on the methods described in the CPM text on Agenda item 1.20:

Method A:

from WMO’s perspective, this method that proposes to establish power limits for unwanted emissions in passive bands is the only one that would ensure protection and regulatory certainty for passive sensing on the long-term, in line with WMO Resolution 3 (Cg-XV).
Method B:

WMO is of the view that, by only recommending maximum unwanted emissions levels and hence leaving the responsibility to single administrations to apply them, this method will not provide effective worldwide protection of passive sensing that is essential for meteorological and climatological forecasts.

Method C:

Similarly to Method B, WMO is of the view that this method, that will only “urge administrations to take all practicable steps to limit unwanted emissions” will not provide effective worldwide protection of passive sensing that is essential for meteorological and climatological forecasts. In addition, WMO is seriously concerned about this Method C that will be, de facto, a strong waiver to RR No. 5.340, decreasing the status of corresponding bands to those related to RR No. 5.149, hence creating regulatory confusion and inconsistency. In this respect, WMO is of the view that this Method C is not in line with Agenda item 1.20. 

As a summary, WMO supports Method A and is offering in the Annex possible RR modifications that would satisfy WMO’s position on Agenda item 1.20.

Annex: 1

ANNEX

Example RR modifications that would satisfy WMO’s position on 
Agenda item 1.20

(1)

ARTICLE  5
Frequency allocations

1 300-1 525 MHz

	Allocation to services

	Region 1
	Region 2
	Region 3

	1 350-1 400
FIXED  5.XXA
MOBILE  5.XXB
RADIOLOCATION  5.XXC
	1 350-1 400


RADIOLOCATION  5.XXC

	5.149  5.338  5.339  5.339A
	

5.149  5.334  5.339  5.339A

	1 400-1 427
EARTH EXPLORATION-SATELLITE (passive)





RADIO ASTRONOMY





SPACE RESEARCH (passive)





5.340  5.341

	1 427-1 429
SPACE OPERATION (Earth-to-space)  5.XXD




FIXED  5.XXA




MOBILE except aeronautical mobile  5.XXB




5.341

	1 429-1 452
FIXED  5.XXA
MOBILE except aeronautical
mobile  5.XXB
	1 429-1 452


FIXED  5.XXA


MOBILE  5.343  5.XXB

	5.339A  5.341  5.342
	

5.339A  5.341


(2)

5.XXA
Unwanted emissions from stations of the fixed service brought into use after [date of entry into force of the revised Radio Regulations (WRC-07)] shall be limited to a maximum unwanted emission power supplied at the antenna port of –45 dBW within the passive band 1 400-1 427 MHz. The Bureau shall make no examination or finding with respect to this limit under Articles 9 and 11.

(3)

5.XXB
Unwanted emissions from stations of the mobile service (except  transportable radio relays and aeronautical telemetry) brought into use after [date of entry into force of the revised Radio Regulations (WRC-07)] shall be limited to a maximum unwanted emission power supplied at the antenna port of –60 dBW within the passive band 1 400-1 427 MHz. Unwanted emissions from transportable radio relays and aeronautical telemetry brought into use after [date of entry into force 

of the revised Radio Regulations (WRC-07)] shall be limited respectively to a maximum unwanted emission power supplied at the antenna port of –45 dBW and –28 dBW within the passive band 1 400-1 427 MHz. The Bureau shall make no examination or finding with respect to these limits under Articles 9 and 11.

(4)

5.XXC
The mean power of unwanted emissions of stations of the radiolocation service, operating in the band 1 215-1 400 MHz and brought into use after 1 January 2015 shall be limited to a maximum of –29 dBW/27 MHz in the band 1 400-1 427 MHz. Mean power is to be understood here as the total power measured at the antenna port (or an equivalent thereof) in the band 1 400-1 427 MHz, averaged over a period in the order of five seconds. The Bureau shall make no examination or finding with respect to this limit under Articles 9 and 11.

(5)
5.XXD
Unwanted emissions from stations of the space operations service brought into use after [date of entry into force of the revised Radio Regulations (WRC-07)] shall be limited to a maximum unwanted emission power supplied at the antenna port of –36 dBW within the passive band 1 400-1 427 MHz. The Bureau shall make no examination or finding with respect to this limit under Articles 9 and 11.

(6)

ARTICLE  5
Frequency allocations

22-24.75 GHz

	Allocation to services

	Region 1
	Region 2
	Region 3

	22.55-23.55
FIXED





INTER-SATELLITE  5.RES




MOBILE





5.149


(7)
ARTICLE  5
Frequency allocations

29.9-34.2 GHz

	Allocation to services

	Region 1
	Region 2
	Region 3

	30-31


FIXED-SATELLITE (Earth-to-space)  5.RES




MOBILE-SATELLITE (Earth-to-space)





Standard frequency and time signal-satellite (space-to-Earth)





5.542

	31-31.3

FIXED  5.543A  5.RES




MOBILE





Standard frequency and time signal-satellite (space-to-Earth)





Space research  5.544  5.545




5.149


(8)

ARTICLE  5
Frequency allocations

40-47.5 GHz

	Allocation to services

	Region 1
	Region 2
	Region 3

	47.2-47.5
FIXED





FIXED-SATELLITE (Earth-to-space)  5.552  5.RES




MOBILE





5.552A


(9)

ARTICLE  5
Frequency allocations
47.5-51.4 GHz

	Allocation to services

	Region 1
	Region 2
	Region 3

	47.5-47.9
FIXED

FIXED-SATELLITE
(Earth-to-space)  5.552  5.RES
(space-to-Earth)  5.516B  5.554A
MOBILE
	47.5-47.9
FIXED

FIXED-SATELLITE (Earth-to-space)  5.552  5.RES
MOBILE

	47.9-48.2
FIXED


FIXED-SATELLITE (Earth-to-space)  5.552  5.RES

MOBILE


5.552A

	48.2-48.54
FIXED

FIXED-SATELLITE
(Earth-to-space)  5.552  5.RES(space-to-Earth)  5.516B
5.554A  5.555B
MOBILE
	48.2-50.2
FIXED

FIXED-SATELLITE (Earth-to-space)  5.516B  5.552  5.RES
MOBILE

	48.54-49.44
FIXED

FIXED-SATELLITE
(Earth-to-space)  5.552  5.RES
MOBILE

5.149  5.340  5.555
	

	49.44-50.2
FIXED

FIXED-SATELLITE
(Earth-to-space)  5.552 5.RES
(space-to-Earth)  5.516B
5.554A  5.555B
MOBILE
	



5.149  5.340  5.555

	50.2-50.4
EARTH EXPLORATION-SATELLITE (passive)





SPACE RESEARCH (passive)





5.340

	50.4-51.4
FIXED





FIXED-SATELLITE (Earth-to-space)  5.RES




MOBILE





Mobile-satellite (Earth-to-space)


(10)

ARTICLE  5
Frequency allocations

51.4-55.78 GHz

	Allocation to services

	Region 1
	Region 2
	Region 3

	51.4-52.6
FIXED  5.RES




MOBILE





5.547  5.556


(11)
5.RES
In the bands 22.55-23.55 GHz, 30-31 GHz, 31-31.3 GHz, 50.4-51.4 GHz, 47.2-50.2 GHz (Regions 2 and 3), 49.44-50.2 GHz (Region 1) and 51.4-52.6 GHz, Resolution XXX (WRC-07) applies.

(12)
RESOLUTION  xxx  (WRC‑07)

Compatibility analyses 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 (FSS), inter-satellite service (ISS) and/or to terrestrial services such as the fixed service (FS) 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 RR Article 5.340 which prohibits all emissions need to be fully protected as they are unique natural resources;

b) 
that Report ITU‑R SM.2092 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 interference criteria for satellite passive remote sensing,
resolves

1
that unwanted emissions from stations, brought into use after the [date of entry into force of the revised Radio Regulations (WRC-07)], in the bands and services listed in Table 1-1 below, shall not exceed the corresponding limits in the table;
2
that the Bureau shall make no examination or finding with respect to this Resolution under either Articles 9 or 11.
TABLE 1-1

	Passive band
	Active band
	Active service
	Measure to protect passive band(*)

	23.6-24.0 GHz
	22.55-23.55 GHz
	ISS
	Limit unwanted emissions of ISS space station into the passive band to –46 dBW in 200 MHz

	31.3-31.5 GHz
	30.0-31.0 GHz
	FSS (E-to-s)
	Limit unwanted emissions of FSS earth stations into the passive band to 
–20 dBW/200 MHz

	31.3-31.5 GHz
	31-31.3 GHz
	FS
	Limit unwanted emissions of FS stations into the passive band to –38 dBW/100 MHz 

	50.2-50.4 GHz
	47.2-50.2 GHz (Regions 2 and 3),

49.44-50.2 GHz (Region 1)
	FSS (E-to-s)
	Limit unwanted emissions of the FSS earth stations into the passive band to 
–20 dBW/200 MHz 

	50.2-50.4 GHz
	50.4-51.4 GHz
	FSS (E-to-s)
	Limit unwanted emissions of the FSS earth stations into the passive band to 
–20 dBW/200 MHz 

	52.6-54.25 GHz
	51.4-52.6 GHz
	FS
	Limit unwanted emissions of FS stations into the passive band to –33 dBW/100 MHz

	* The unwanted emission power level is defined as the level at the antenna port of the active service station 
(i.e. not including the antenna gain).
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Compatibility analyses between the Earth exploration-satellite 
service (passive) and active services 

PART 7

WMO’s position on the WRC-07 agenda (Agenda item 7.2)

Agenda item 7.2

“to recommend to the Council items for inclusion in the agenda for the next WRC, and to give its views on the preliminary agenda for the subsequent conference and on possible agenda items for future conferences, taking into account Resolution 803 (WRC‑03)”
1
Summary of the issue

1.1
Current agenda item

The preliminary agenda for the 2010/2011 World Radiocommunication Conference already includes the following item:

2.2
to consider frequency allocations between 275 GHz and 3 000 GHz taking into account the result of ITU-R studies in accordance with Resolution 950 (WRC‑03);

New technological advancements enable the implementation of passive measurements in the range 275 GHz to 3 000 GHz of chemical and physical parameters of high interest for climatological and meteorological purposes. The scientific and meteorological communities are currently performing detailed studies to determine the adequate frequency bands above 275 GHz to be used by EESS and the related sensor characteristics as well as performance and protection criteria. With growing interest in ground-based remote sensing platforms, requirements for those systems should be considered as well.

There are already some sensors performing measurements in this frequency range or that are being developed to be launched in the near future. An early assessment of allocations above 275 GHz under such an agenda item would, on one hand, help the scientific and meteorological communities to prepare next generation instruments, and on the other hand, encourage potential active services to focus on frequency bands that could avoid compatibility difficulties.

However, it seems that the lack of use by the various active services indicates that a general consideration of frequency allocations between 275 GHz and 3 000 GHz, taking into account the result of ITU-R studies in accordance with Resolution 950 (WRC-03), might be premature.
1.2
Other possible agenda items proposals

WMO would support the following agenda items:

1)
Lightning detection below 20 kHz: It would concern the protection of the long-range lightning detection network operated by the United Kingdom Metoffice, currently experiencing interference. The issue would hence be to find a few kHz of bandwidth below 20 kHz which MetAids could be allocated and get protection. It is indeed a global interest for the meteorological community since a large number of met services benefit from the data of this network that is the only one to be able to gather lightning impact over oceans.

2)
Extension of the current MetSat allocation between 7 750-7 850 MHz: It would concern this allocation dedicated for non-geostationary MetSat and aims at extending this band which is already quite crowded, by 50 to 100 MHz (upward or downward) to fulfill the bandwidth needs (downloading of more data than today) of 3rd and 4th 

generation polar orbiting satellites. This is also a global interest for all the meteorological community.
3)
General and improved recognition of Earth observation applications: It would allow the improvement of the regulatory recognition and understanding of Earth observations at the international level (i.e. ITU), stressing its overall and increasing importance, in particular in the fields of climate change, sustainable development and disaster prediction, monitoring and mitigation. This item is of general interest for the meteorological community as well as for the whole Earth observation community, as currently working towards a global EO system with the intergovernmental organization GEO (Group on Earth Observation). Such an agenda item could be based on the attached proposed WRC-07 Resolution.
2
General WMO position with regard to Agenda item 7.2

The bands above 275 GHz are of direct interest for the meteorological community. Hence, WMO supports either the retention of agenda item 2.2 (WRC-10) or, as an alternative, consideration of a modified agenda item that would propose to review and revise RR footnote 5.565 to update the uses of the spectrum from 275 to 3 000 GHz by the Earth exploration-satellite (passive), radio astronomy, and space research (passive) services.

In addition, WMO supports possible agenda items that would improve the situation or recognition of Earth observation applications, such as those described above.

Attachment: 1

Attachment

Possible agenda item on “General and improved recognition of Earth observation applications”
2.XX
To consider, in accordance with Resolution XXX (WRC-07), the adequacy and possible improvement of the regulatory recognition of the increasingly essential role of Earth observation carried out in the Earth exploration-satellite service (active and passive), the meteorological satellite service, the meteorological aids service and radiolocation service.

Resolution  XXX (WRC-07)

Radio frequencies used for Earth observation and applications related to sustainable development, climate change and disaster prediction, 
monitoring and mitigation

The World Radiocommunication Conference (Geneva, 2007),

considering

a)
that Earth observation capabilities heavily depend on the availability of radio frequencies under a number of radio services, representing a large range of applications (satellite and ground based, passive and active);
b)
that Earth observation data is essential to maintaining and improving the accuracy of weather forecasts that contribute to the safety-of-life and preservation of property throughout the world;
c)
that Earth observation data is also essential for the monitoring and prediction of climate change, disaster prediction, monitoring and mitigation, as well as in support of sustainable development in a large number of domains such as disasters management, human health, energy, climate, water, weather, ecosystems, agriculture and biodiversity;

d)
that in-situ and remote Earth observation capabilities are indispensable tools for increasing the understanding, modelling, and verification of all aspects of climate change and related policy making;
e)
that Earth observation is performed for the benefit of the whole international community,

recognizing

a)
that more than 90 per cent of natural disasters are climate or weather related;

b)
that some Earth observation applications relate to safety-of-life but are not recognized as such in the Radio Regulations;
c)
that some essential Earth observation applications are currently suffering interference (e.g. in the 10.6-10.7 GHz band);
d)
that although meteorological and Earth observation satellites are currently only operated by a limited number of countries, the data and/or related analyses are broadcast and used worldwide, in particular by national weather services and climate-change-related organizations,
noting

a)
that Earth observation applications relate to the EESS (active and passive), MetSat, MetAids and radiolocation radio services;
b)
WMO Resolution 3 (Cg-XV) Radio frequencies for meteorological and related environmental activities;
c)
that some essential passive frequency bands are covered by RR No. 5.340,
resolves

1
to invite ITU-R to consider the adequacy and possible improvement of the regulatory recognition of the increasingly essential role and global importance of radio services and bands used for Earth observations, in particular in relation to sustainable development, climate change and disaster prediction, monitoring and mitigation and to recommend to WRC-11 possible appropriate actions;
2
to invite ITU-R, in reviewing corresponding allocations, to determine frequency bands in which radio services allocations status could require specific actions by a future competent conference.
PART 8

WMO’s position on the WRC-07 agenda (Agenda items 1.5, 1.6, 
1.8, 1.18 and 1.19)

1
Agenda item 1.5

“to consider spectrum requirements and possible additional spectrum allocations for aeronautical telecommand and high bit-rate aeronautical telemetry, in accordance with Resolution 230 (WRC‑03)”
This agenda item includes consideration of bands in the range from 3 to 30 GHz in which a number of frequency bands are used for meteorological purposes. Projections indicate a large amount of spectrum (several hundred MHz) is required for telecommand and telemetry, including unmanned aeronautical vehicles (UAV).

It is indeed worth noting that few UAVs have already been operated in the past by some meteorological services and that such vehicles may present interests in the future for climatological and meteorological purposes, either for research or operational use. Related detailed characteristics and needs are not determined but it is assumed that they would fit into the current general requirements made for other purposes. 

WMO urges that compatibility with related applications be ensured when new allocations for aeronautical telecommand and telemetry may affect meteorological bands. 

2
Agenda item 1.6

“to consider additional allocations for the aeronautical mobile (R) service in parts of the bands between 108 MHz and 6 GHz, in accordance with Resolution 414 (WRC‑03) and, to study current satellite frequency allocations, that will support the modernization of civil aviation telecommunication systems, taking into account Resolution 415 (WRC‑03)”
This agenda item covers the range from 108 MHz to 6 GHz in which a number of frequency bands are used for meteorological purposes. 

WMO urges that compatibility with related applications be ensured when new allocations for aeronautical mobile service may affect meteorological bands.

3
Agenda item 1.8

“to consider the results of ITU-R studies on technical sharing and regulatory provisions for the application of high altitude platform stations operating in the bands 27.5-28.35 GHz and 31‑31.3 GHz in response to Resolution 145 (WRC‑03), and for high altitude platform stations operating in the bands 47.2-47.5 GHz and 47.9-48.2 GHz in response to Resolution 122 (Rev.WRC‑03)”
WRC-03 incorporated power density limits in RR footnote 5.543A to protect the EESS (passive) in the bands 31.3-31.5 GHz with regards to HAPS operating in the fixed service (FS). These limits adequately protect passive satellite services operating in the 31.3-31.8 GHz band and are assumed to provide sufficient power for operation of ground-to-HAPS links.

WMO urges that Resolution 145 (WRC-03) shall not lead to relaxation of these power density limits.

4
Agenda item 1.18 

“to review pfd limits in the band 17.7-19.7 GHz for satellite systems using highly inclined orbits, in accordance with Resolution 141 (WRC‑03)”
The protection of the 18.6-18.8 GHz EESS (passive) band from FSS and FS are given in RR provisions 5.522A, 21.5A, 21.16.1 and 5.522B.

In addition, the extension from 200 to 300 MHz bandwidth of current MetSat allocation is currently under study in the 18.0-18.4 GHz under Agenda item 1.2 (WRC-07).

WMO is of the view that the determination of power flux-density (pfd) limits to be applied to highly elliptical orbit (HEO) satellites in the 17.7-19.7 GHz band shall not lead to any review of the above-mentioned RR provisions and shall also not impede the possible MetSat allocation in the 18 GHz range under Agenda item 1.2. 

5
Agenda item 1.19

“to consider the results of the ITU-R studies regarding spectrum requirement for global broadband satellite systems in order to identify possible global harmonized fixed-satellite service frequency bands for the use of Internet applications, and consider the appropriate regulatory/technical provisions, taking also into account No. 5.516B”
This agenda item is rather wide open since no specific frequency bands are mentioned. 

WMO urges that compatibility with related applications be ensured when possible identification of global harmonized FSS frequency bands for the use of Internet applications may affect meteorological bands.

______________
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