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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 National Meteorological and Hydrological 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 National Meteorological and Hydrological 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 organisations, commercial interests and the general public.
On a more general basis, the utmost importance of radio-frequencies for all Earth Observation activities is also to be stressed, in particular with regard to the global warming and climate change activities. 
This document reflects the position of the World Meteorological Organisation (WMO) on the agenda of the World Radiocommunication Conference 2012 (WRC-12) as given in Resolution 805°(WRC-07).
2 General comments
The Global Observing System (GOS), coordinated by WMO, comprises components which make use of a number of different radio applications and services, some of which may be affected by WRC-12 decisions.
Space-borne sensing of the Earth’s surface and atmosphere has an essential and increasing importance in operational and research meteorology, in particular for mitigating the impact 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 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 in numerical models.
Space-borne passive sensing for meteorological applications is performed in bands allocated to the Earth exploration-satellite (passive) and meteorological satellite services. 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, nor are these physical properties able to be duplicated in other bands. Therefore, these frequency bands are 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.
For passive sensing bands shared with active services, the situation tend to be more and more critical with the increased density of terrestrial active devices and serious cases of interference are already reported.
In the more critical passive sensing frequency bands, RR No. 5.340 stating that “all emissions are prohibited” enables in principle passive services to deploy and operate their systems with the highest reliability. However this protection appears in practice insufficient with examples of unregulated and potentially mass-market short range devices allowed nationally to operate in these bands or unwanted emissions from not properly regulated adjacent 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.
Each passive frequency band cannot hence be considered on its own but should be seen as a complementary component of a complete spaceborne passive sensing 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.  
Space-borne active sensing, performed in particular by altimeters for ocean and ice studies, scatterometers or rain and cloud radars, provides meteorological and climatology activities with important information on the state of the ocean and land surfaces and atmospheric phenomena.
In addition, meteorological radars and wind-profiler radars are important surface-based instruments in the meteorological observation processes. Radar data are input to nowcasting, and to the Numerical Weather Prediction models for short-term and medium-term forecasting. There are currently about one hundred wind-profiler radars and several hundreds of 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 in a disaster warning strategy against loss of life and property in flash flood or severe storm events, such as in several recent dramatic cases. 
Meteorological aids systems, mainly radiosondes, are the main source of atmospheric in situ measurements with high vertical resolution (temperature, relative humidity and wind speed) to provide real time vertical atmospheric profiles that are and will remain essential for operational meteorology, including weather analysis prediction and warnings, as well as for climate monitoring. In addition, these in situ measurements are essential for calibrating space-borne remote sensing, in particular passive.
Also of great importance is the availability of sufficient and well-protected Earth exploration and meteorological-satellite services frequency spectrum for telemetry/telecommand as well as for satellite downlink of the collected data.
Finally, it should be noted that the fixed-satellite service systems, through commercial payloads in the C-band ((3 400-4 200 MHz) and the Ku Band (10 700-11 700 MHz), are used globally to disseminate weather, water and climate related information, including disaster warnings to meteorological agencies and user communities. It has to be stressed that a large part of the population, in particular in developing countries, is heavily dependent on the use of C-Band satellites 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 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 and adopted the Resolution 4 (Cg‑XV) – Radio frequencies for meteorological and related environmental activities – in which all WMO Member countries 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. 
More recently the Sixteen World Meteorological Congress (Geneva, May 2011) “…agreed that the protection of frequencies used for meteorological purposes is of direct and vital interest to the international meteorological community and reiterated its full support for radio-frequency activities. It urged the pursuance of, in an organized manner, the continuous review of regulatory and technical matters related to radio-frequencies for operational and research meteorological and related environmental activities.“



3 WMO position on WRC-12 agenda
Among WRC-12 Agenda items, 13 items concerned frequency bands or issues of prime interest/concern for Meteorology:
Agenda item 1.2 :	Enhancing the international regulatory framework (see section 3.1)
Agenda item 1.5 :	Harmonization of spectrum for electronic news gathering (ENG) (see section 3.2)
Agenda item 1.6 (Res. 950) :	Spectrum use by the passive services between 275 and 3 000 GHz (see section 3.3)
Agenda item 1.8 :	Issues relative to the fixed service in the bands between 71 and 238 GHz (see section 3.4)
Agenda item 1.15 :	Allocations in the range 3-50 MHz to the radiolocation service for oceanographic radars (see section 3.5)
Agenda item 1.16 :	Allocation for lightning detection in the meteorological aids service (passive)below 20 kHz (see section 3.6)
Agenda item 1.19 :	Regulatory measures in order to enable introduction of software-defined radio (SDR) and cognitive radio systems (CRS) (see section 3.7)
Agenda item 1.20 :	Spectrum identification for high altitude platform stations (HAPS) in the range 5 850‑7 075 MHz (see section 3.8)
Agenda item 1.22 :	Effect of emissions from short-range devices (SRD) on radiocommunication services (see section 3.9) 
Agenda item 1.24 :	Extension of the existing allocation to the meteorological-satellite service in the band 7 750‑7 850 MHz  to the band 7 850-7 900 MHz (see section 3.10)
Agenda item 1.25 :	Allocations to the mobile-satellite service with particular focus on the bands between 4 and 16 GHz (see section 3.11)
Agenda item 8.1.1 :	(issue C) Resolution 673 (WRC-07) on Radiocommunications use for Earth observation applications (see section 3.12)
Agenda item 8.2 :	Items for inclusion in the agenda for next WRC (see section 3.13)

3.1 
Agenda item 1.2:	 taking into account the ITU‑R studies carried out in accordance with Resolution 951 (Rev.WRC‑07), to take appropriate action with a view to enhancing the international regulatory framework;
3.1.1 Executive summary
Resolution 951 (Rev.WRC-07) calls for the ITU-R to continue studies in order to develop concepts and procedures for enhancing the Radio Regulations to meet the demands of current, emerging and future radio applications, while taking into account existing services and usage. The Resolution also invites WRC-12 to take into consideration the results of these studies, including sharing and their impact on allocations in the concerned frequency bands, and take appropriate action in accordance with Annex 2 of the Resolution. 
Under this Agenda item, the possible elimination of a clear distinction between FS and MS could be of potential risk since it could create incompatibility scenarios. For example the applicability of RR No. 5.391 (band 2 200-2 290 MHz for meteorological and Earth exploration satellites) must be maintained. Also, the technical/operational and regulatory conditions in bands shared between terrestrial services and EESS (passive) should not be modified in a way that would increase the resulting global emission levels at high angles by the terrestrial services.

3.1.2 WMO position
WMO supports “No change” to the Radio Regulations (i.e. Methods A1 and B1 of the CPM Report) and urges that, in case of Modifications to the RR, all consequences related to specific frequency bands be assessed with a view to maintaining availability and relevant protection of Meteorological applications.



3.2 Agenda item 1.5:	to consider worldwide/regional harmonization of spectrum for electronic news gathering (ENG), taking into account the results of ITU‑R studies, in accordance with Resolution 954 (WRC‑07)
3.2.1 Executive summary
This agenda item considers consider worldwide/regional harmonization of spectrum for electronic news gathering (ENG) that are mainly Mobile applications used on a case by case basis.
Irrespective of the regulatory means to pursue such harmonisation, the current ITU-R studies have not concluded yet on the list of corresponding frequency bands. Therefore, at this stage, some frequency bands under consideration for ENG are also allocated to meteorological services (e.g. 2 200-2 290 MHz for meteorological and Earth exploration satellites, 2 700 – 2 900 MHz and 5 470-5 725 MHz for radars and 10.6 – 10.68 GHz for passive sensing) in which concentration of rather powerful ENG operations could adversely impact corresponding meteorological applications.
No technical studies have currently been performed in those bands.
3.2.2 WMO position
Should identification or allocations for Electronic News Gathering (ENG) be considered in bands allocated to meteorological services, WMO urges that compatibility with related applications be assessed and adequate protection be ensured.
WMO favours “No change” to the Radio Regulations and development of WRC Resolution on ENG tuning ranges (Method B as described in the CPM Report). 



3.3 Agenda item 1.6 :	to review No. 5.565 of the Radio Regulations in order to update the spectrum use by the passive services between 275 GHz and 3 000 GHz, in accordance with Resolution 950 (Rev.WRC‑07), and to consider possible procedures for free-space optical-links, taking into account the results of ITU‑R studies, in accordance with Resolution 955 (WRC‑07)
3.3.1 Executive summary
This agenda item (under Resolution 950 (WRC-07)) considers a review of No. 5.565 of the Radio Regulations with a view to update the spectrum use by the passive services between 275 GHz and 3 000 GHz and in particular the Earth exploration-satellite service (EESS).
Bands within this frequency range are currently or planned to be used by a number of passive sensors flying on meteorological and environmental satellites such as STEAMR , MWI (ICI) , MLS, GEM, GOMAS, CLOUDICE, ODIN/SMR, or SMILES. These bands correspond in particular to water vapour and oxygen spectral lines that are important for ice cloud and precipitation measurements, which are needed for storm monitoring and climate studies.
In preparation for this agenda item, ITU-R has adopted Report ITU-R RS.2194 that provides the relevant frequency bands and corresponding technical background. 
3.3.2 WMO position
Under Resolution 950 (WRC-07), WMO confirms the high interest and importance of bands above 275 GHz for meteorology, climatology and environmental activities and supports the review and update of spectrum use by EESS to allow early assessment of meteorological next generation equipments. To this respect, WMO supports the outcomes of Report 
ITU-R RS.2194 and the Method in the CPM Report as a basis for RR No.°5.565 revision.

Under Resolution 955 (WRC-07), WMO does not support any modification to the Radio Regulations.


3.4 Agenda item 1.8:	to consider the progress of ITU‑R studies concerning the technical and regulatory issues relative to the fixed service in the bands between 71 GHz and 238 GHz, taking into account Resolutions 731 (WRC‑2000) and 732 (WRC‑2000)
3.4.1 Executive summary
This agenda item mainly considers technical and regulatory issues related to the fixed service between 71 and 238 GHz, including sharing and adjacent compatibility with passive services under Resolution 731 (WRC-2000).
This frequency range covers a number of important EESS (passive) frequency bands, such as 86-92 GHz, 100‑102 GHz, 114.25‑122.25 GHz, 148.5‑151.5 GHz, 174.8‑191.8 GHz, 226‑231.5 GHz and 235‑238 GHz, covered or not by RR No. 5.340 and already in use by a number of instruments.
This agenda item is focusing on defining regulatory solutions (unwanted emissions power limits) to be applied to the fixed service in the 81-86 GHz and 92-94 GHz bands to ensure protection of the 86-92 GHz EESS (passive) band, covered by RR No. 5.340. 
The frequency band 86-92 GHz is one of the most important “satellite sensing bands”. It is used by meteorological application for clouds, ice, rain and snow measurements. 
3.4.2 WMO position
WMO supports the protection of passive frequency bands in the 71-238 GHz range and strongly urges that any technical and regulatory conditions set up for the fixed service (FS) should be associated with appropriate in-band or adjacent-band conditions to ensure protection of systems operating in the EESS (passive). In particular, WMO urges the introduction of relevant mandatory limits for unwanted emissions of FS systems in 
the 81-86 GHz and 92-94 GHz bands, noting that these limits have been recognised as not unduly constraining wireless systems of the fixed service.  
Radio Regulations modifications to satisfy WMO’s position are shown in Addendum 1 (see page 22).
WMO strongly supports Method B1 and stresses the fact that only this Method is able to provide a long-term coexistence between FS and EESS (passive), providing a clear regulatory situation to both FS and EESS proponents to secure their future developments. 
In addition WMO is of the view that Resolution 731 (WRC-2000) covering sharing and adjacent band compatibility issues between passive and active services should be maintained.



3.5 Agenda item 1.15:	to consider possible allocations in the range 3-50 MHz to the radiolocation service for oceanographic radar applications, taking into account the results of ITU‑R studies, in accordance with Resolution 612 (WRC‑07)
3.5.1 Executive summary
This agenda item considers possible allocations in the range 3-50 MHz to the radiolocation service for oceanographic radar applications.
The experience gained from operating experimental or pre-operational HF oceanographic radars in a number of countries around the world has provided an understanding of spectrum needs and spectrum sharing considerations, as well as an understanding and confirmation of the benefits provided by these systems through measurement of coastal sea surface conditions to support environmental, oceanographic, meteorological, climatological, maritime and disaster mitigation activities.
The ITU-R has developed and approved new Recommendation ITU-R M.1874 “Technical and operational characteristics of oceanographic radars operating in sub-bands within the frequency range 3-50 MHz” and completed the necessary sharing studies. 
3.5.2 WMO position
WMO supports new primary allocations in the range 3-50 MHz to the radiolocation service providing sufficient spectrum to allow the effective operation of oceanographic radars (Method A in the CPM Report).





3.6 Agenda item 1.16:	to consider the needs of passive systems for lightning detection in the meteorological aids service, including the possibility of an allocation in the frequency range below 20 kHz, and to take appropriate action, in accordance with Resolution 671 (WRC‑07)
3.6.1 Executive summary
This agenda item considers recognition of systems in the meteorological aids service (passive) in the frequency range below 20 kHz for lightning detection applications and a corresponding service allocation.
One such system is currently deployed and operated by the UK Met Office to the benefit of meteorological organizations worldwide. This system contributes towards safety of life, both in terms of forecasting for public safety and safety of aviation operations, especially over the oceans and large areas of land where national lightning detection systems do not exist. As well as the dangers of the lightning strike itself, thunderstorms can result in intense precipitation with consequent flooding, severe icing, wind shear, turbulence and gusting winds. Recently, the potential has been shown for this system to monitor volcanic ash cloud activity. 
This system that does not yet provide the required global coverage, is currently operated below 20 kHz without RR allocation. This system allows for long distance (several thousands km) strike detection but is currently experiencing interference that is impacting its quality of service.
ITU-R studies have allowed showing that the use of systems under the Metaids (passive) service in the 8.3-11.3 kHz can be done while being protected from emissions of other services, under specific coordination conditions.
An allocation to the meteorological aids service (passive) in this 8.3-11.3 kHz frequency band would provide necessary recognition and long-term protection to this application.
3.6.2 WMO position
WMO supports an allocation to the meteorological aids service (passive) between 8.3 and 11.3 kHz that is the only solution to ensure long-term availability of long range and global lightning detection applications of importance for a number of meteorological services and the whole meteorological community (the only Method in CPM Report).



3.7 Agenda item 1.19:	to consider regulatory measures and their relevance, in order to enable the introduction of software-defined radio and cognitive radio systems, based on the results of ITU‑R studies, in accordance with Resolution 956 (WRC‑07)
3.7.1 Executive summary
This agenda item aims at considering regulatory measures and their relevance, in order to enable the introduction of software-defined radio (SDR) and cognitive radio systems (CRS).
The current ITU-R studies have shown that there is no need for any specific regulations for SDR.
CRS is more problematic since the aim of such technology is to improve and increase the use of certain frequency bands through the development of various techniques such as “geo-location” or “sensing”, aimed at detecting geographical areas or spectrum bands that are not being used by any radio equipments. 
During the ITU-R technical studies, particular attention was paid to some specific Radiocommunication services that would require careful consideration with regards to CRS, namely space services (space-to-Earth), passive services (radio astronomy, EESS and SRS) and radiodetermination service, i.e. for most meteorological applications (MetSat, passive sensors and radars).
The specific case of passive bands covered by RR No. 5.340 for which “all emissions are prohibited”, is to be stressed since these bands would appear to be unused due to the lack of intentional emitters.
Also, following the experience of RLAN 5 GHz and related interference events that recently occurred, it should be stressed that detection of Meteorological Radar signals is not trivial and, in addition, that specification of such cognitive feature could lead to totally freeze the future development of radars.
3.7.2 WMO position
WMO is of the view that CRS should only use the spectrum allocated to the service delivered by the particular CRS application and governed by RR applicable to that service.
WMO stresses that CRS applications are by nature incompatible with passive sensors. WMO is totally opposed to CRS applications in these bands.
WMO is also very concerned about CRS applications in bands used by meteorological radars, based on previous interference from RLAN applications in the 5 470-5 725 MHz band.
WMO agrees with the one Method A “No change” to the Radio Regulations related to SDR. 
WMO supports Method B1 Option B or Method B2 related to the implementation of CRS.



3.8 Agenda item 1.20:	to consider the results of ITU‑R studies and spectrum identification for gateway links for high altitude platform stations (HAPS) in the range 5 850‑7 075 MHz in order to support operations in the fixed and mobile services, in accordance with Resolution 734 (Rev.WRC‑07)
3.8.1 Executive summary
This agenda item considers possible spectrum identification for gateway links for high altitude platform stations (HAPS) in the range 5 850‑7 075 MHz in order to support operations in the fixed and mobile services.
Under RR No. 5.458,  the 6 425-7 075 MHz band is used by EESS passive sensing (AMSR-E) and will be used by future sensors. The current ITU-R studies have shown that sharing with HAPS uplinks is unlikely being feasible whereas it is feasible with HAPS downlinks.
Due to the current regulatory situation in this band, the passive sensors using this band already receive a great deal of interference from ground-based transmitters. Addition of HAPS gateways in this band would only exacerbate the current situation.
3.8.2 WMO position
WMO does not favour any HAPS identification in the 6 425-7 075 MHz band (Method A (“No change” to the Radio Regulations) as described in the CPM Report).



3.9 Agenda item 1.22:	to examine the effect of emissions from short-range devices on radiocommunication services, in accordance with Resolution 953 (WRC‑07)
3.9.1 Executive summary
This agenda item examines the effects of emissions from Short Range Devices (SRDs) in order to ensure that radiocommunication services are adequately protected.
Even though a particular focus is made on RFIDs, this agenda item could consider all types of SRDs, including Ultra Wide Bands (UWB) applications, and, to this respect, could hence lead to a global consideration of all frequency bands of interest for the meteorological community.
At this stage, it is rather difficult to assess the potential risk of the various Methods described in the CPM text, in particular due to the fact that they do not address any frequency bands.
However, under  Resolution ITU-R 54, ITU-R has developed Recommendation ITU-R SM.[SRD] “Frequency bands regionally or globally identified for short-range devices (SRDs)” currently under approval that could probably become a reference for the final conclusions at WRC-12, should any frequency bands be considered.
During the preparation of this Recommendation,  the 401-406 MHz band and the 5 150-5 350 and 5 470-5 725 MHz bands were considered among others as potential “harmonised SRD bands” hence putting a highlight that would encourage manufacturers to develop SRD equipments in these frequency bands with a huge risk of proliferation and, for the 5 GHz range, a likely misapplication of radar protection mechanisms. These bands have been removed from the Recommendation.
3.9.2 WMO position
Should any provision relating to SRDs be included in the Radio Regulations, WMO urges that compatibility with and protection of meteorological applications and services be ensured. 
WMO has no preference among the current 4 Methods described in the CPM Text but stresses that the aggregate effect of emissions from SRDs deployed within one country could have negative impact on space-based radiocommunication systems and in particular passive remote sensors operated by other administrations and on the integrity of the passive data collected over that country.
WMO also opposes identification of the so-called “RLAN bands” (5 150-5 350 MHz and 5 470-5 725 MHz) and the 401-406 MHz band as harmonised SRD bands either at WRC-12 or in an ITU-R Recommendation.



3.10 Agenda item 1.24:	to consider the existing allocation to the meteorological-satellite service in the band 7 750‑7 850 MHz with a view to extending this allocation to the band 7 850-7 900 MHz, limited to non-geostationary meteorological satellites in the space-to-Earth direction, in accordance with Resolution 672 (WRC‑07)
3.10.1 Executive summary
This agenda item considers the extension of the existing primary allocation to the meteorological-satellite service in the band 7 750-7 850 MHz to the band 7 850–7 900 MHz, for non-geostationary meteorological satellites in the space-to-Earth direction.
The mission requirements for next generation non-GSO (Geostationary-Satellite Orbit) meteorological satellites in terms of observations, instruments and user-services clearly show a need to transmit higher data rates compared to current systems.
The required extension of the MetSat allocation into the band 7 850–7 900 MHz concerns the same radiocommunication services, namely the fixed (FS) and mobile (except aeronautical mobile) (MS) services as in the current band 7 750–7 850 MHz.
Existing use of MetSat systems in the band 7 750-7 850 MHz and technical studies (see Report ITU-R SA.2164) demonstrating compatibility between MetSat and FS and MS, have confirmed that MetSat and FS can share the 7 850-7 900 GHz band under similar conditions.
3.10.2 WMO position
WMO stresses that the same services are allocated in the 7 750-7 850 MHz and 7 850-7 900 MHz bands hence justifying similar sharing conditions with the MetSat. WMO supports the MetSat allocation extension in the 7 850-7 900 MHz under the same regulatory conditions as in the 7 750-7 850 MHz band as described in the only Method in the CPM Report.



3.11 Agenda item 1.25:	to consider possible additional allocations to the mobile-satellite service, in accordance with Resolution 231  (WRC‑07)
3.11.1 Executive summary
This agenda item considers studies of possible bands for new allocations to the mobile-satellite service in the Earth-to-space and space-to-Earth directions, with particular focus on the range 4 GHz to 16 GHz in which a number of bands are allocated and used by various meteorological applications (MetSat, radars, EESS).
The ITU-R has examined the bands between 4 and 16 GHz and identified some bands as having potential for new allocations, subject to completion of sharing studies with respect to other services. Those bands are:

	Frequency band
	MSS direction
	Meteorological applications concerned

	5 150-5 250 MHz
	downlink
	

	7 055-7 250 MHz
	downlink
	Passive sensing

	8 400-8 500 MHz
	uplink
	

	10.5-10.6 GHz
	downlink
	Passive sensing (adjacent band)

	13.25-13.4 GHz
	downlink
	Active sensing

	15.43-15.63 GHz
	uplink
	



The above-mentioned frequency bands concern the following meteorological applications: 
· the frequency band 7 055-7 250 MHz is employed for passive measurements over ocean;
· the 10.6-10.7 GHz band is, in WMO terms, the “primary passive satellite sensing band”: rain, snow, ice, sea state, ocean wind, ocean surface temperature, soil moisture measurements;
· the 13.25-13.4 GHz band is used by scatterometers, altimeters and spaceborne X-band radars.
WMO stresses the difficulty of coexistence with MSS, in particular on the uplink. Indeed, MSS Earth stations are mobile and unlicensed by nature and as such, make the necessary separation distances with fixed stations (e.g. MetSat receiving stations) difficult to control.
3.11.2 WMO position
Should identification or allocations for mobile satellite service be considered in bands allocated or adjacent to meteorological or EESS services, WMO urges that adequate protection be ensured with related applications.
WMO:
· support no allocation to MSS in the frequency band 7 055-7 250 MHz (Method B1 in the CPM Report);
· may agree to allocations in the 10.5-10.6 GHz (Method D2 in the CPM Report) ) since the protection of the adjacent frequency band 10.6-10.7 GHz will be ensured as shown in the ITU-R studies;
· may agree to allocations in the 13.25-13.4 GHz band (Method E2 in the CPM Report) if protection as specified in the Report ITU-R M.2221 is also ensured.



3.12 Agenda item 8.1.1 (Issue C):	Resolution 673 (WRC-07) on Radiocommunications use for Earth observation applications
3.12.1 Executive summary
WRC-07 adopted Resolution 673 (WRC-07) on Radiocommunications use for Earth observation applications, highlighting and recognising the importance of the essential role and global importance of Earth observation radiocommunications applications and calling on studies on possible means of improving this recognition and of increasing the knowledge and understanding of administrations regarding the utilization and benefits of these applications.
This Resolution 673 (WRC-07) instructs the Director of the Radiocommunication Bureau to report to WRC-12 on these studies and will, to this respect, be considered under WRC-12 Agenda item 8.1.1 (Issue C).
WMO would like to emphasise the importance of Resolution 673 (WRC-07) that has already been referred to and welcomed in the Earth Observation Summit Ministerial declaration (Cape Town, November 07).
To this respect, WMO welcomes the work undertaken in ITU-R in preparation for this agenda item and in particular the approval of Recommendations ITU-R RS.1859 “Use of remote sensing systems for data collection to be used in the event of natural disasters and similar emergencies” and ITU-R RS.1883 “Use of remote sensing systems in the study of climate change and the effects thereof”, Report ITU-R RS.2178 as well as Handbook on “Earth Exploration satellite service”, stressing the importance and essential role of Earth observations.
Report ITU-R RS.2178 describes the considerable societal weight and economic benefits of spectrum use for Earth observation activities and, where possible, references previous studies and reports that have evaluated these impacts and benefits for the global community. It shows the economic benefits in relation to the investments for these observation systems and also notes that most of the societal benefits of Earth observation applications occur over many years and therefore these benefits are long term in nature.
This Report emphasises in particular the Role of the World Meteorological Organisation (WMO) in Climate and meteorological activities and the essential role of radio-applications for these activities. It also highlights the intergovernmental Group on Earth Observations (GEO) worldwide effort over the next 10 years to build a Global Earth Observation System of Systems (GEOSS) that will work with and build upon existing national, regional, and international systems to provide comprehensive, coordinated Earth observations from thousands of instruments worldwide, transforming the data they collect into vital information for society.
Also of note are the activities of the GCOS (Global Climate Observing System) that are essential to serve the needs expressed by the UNFCCC (United Nations Framework Convention on Climate Change).
The long-term effective and increasing cooperation between WMO and ITU was also highlighted through, the ITU-R participation in the work of the WMO Steering Group on Radio Frequency Coordination (SG-RFC), the release of the new version of their joint (ITU/WMO) Handbook on the “Use of Radio Spectrum for Meteorology: Weather, Water and Climate Monitoring and Prediction” (Edition 2008) and the organization of the first joint ITU-WMO Seminar (16‑18 September 2009).
The organization of this Seminar build upon the shared recognition of the crucial importance of radio-frequency spectrum and radio-based remote sensing systems and applications for meteorological and environmental observations for climate monitoring, disaster risk reduction, adaptation and mitigation of negative effects of climate change. The Seminar shared information on the ITU’s role in using information and communication technologies (ICT) to help combat and monitor climate change.
3.12.2 WMO position
WMO stresses the importance of Resolution 673 (WRC-07) in relation to Earth Observations activities and the need to secure it as a long-term ITU-R Resolution. WMO supports and welcomes the new Report ITU-R RS.2178 “The essential role and global importance of radio spectrum use for Earth observations and for related applications“ that represents a new major step in the recognition of Earth Observations radio-spectrum applications. 
WMO supports the conclusion on Agenda item 8.1.1 Issue C in the CPM Report and favours its findings mentioning as a relevant response a modification of Resolution 673 (WRC-07) at WRC-12 together with the inclusion of a new provision in the RR Article 4 urging Administrations to duly recognize the importance of Earth observation radio applications.

Radio Regulations modifications to satisfy WMO’s position are shown in Addendum 2 (see page 25)


3.13 Agenda item 8.2: Items for inclusion in the agenda for the next conference 
WRC-12 conclusions on agenda items for the next conference should take into account implications on meteorological radiocommunication services.
WMO will consider the proposals made at WRC-12 under this agenda item and will provide its comments during the discussions.

4 Conclusion
Radio-frequencies represent scarce and key resources used for measurement, collection and dissemination of information, for provision of meteorological services to the global community. All these frequency applications are inter-related and help to comprise a global meteorological system.
WMO hence stresses the fact that a lack of any radio component of this system, 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 4 (Cg-XV), appeals to the International Telecommunication Union 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;
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 in particular by Resolution 136 (Rev. Guadlajara, 2010) “The use of telecommunications/information and communication technologies for monitoring and management in emergency and disaster situations for early warning, prevention, mitigation and relief” under its resolves 1 and 2 and Resolution 182 (Guadalajara, 2010) “The role of telecommunications / information and communication technologies in regard to climate change and the protection of the environment” of the Plenipotentiary Conference.
WMO would also like to stress the importance of radio-frequencies for all Earth Observation activities, in particular with regard to global warming and climate change related activities, coordinated within the GEO group and, in this respect, highlight the declaration of the Cape Town Ministerial Summit on “Earth Observations for sustainable growth and development” (30 November 2007) that specifically addresses radio-frequency issues in stating: 
“We welcome the resolution of the World Radio Conference-07 on radiocommunication use for Earth observation applications and the support it provides for the international protection and long-term availability of frequencies for terrestrial, oceanic, air-borne and space-based observations, including passive measurement”
--------------------
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	WRC
	World Radiocommunication Conference
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Addendum 1

WMO’s position on the WRC-12 Agenda item 1.8
Agenda item 1.8
“to consider the progress of ITU‑R studies concerning the technical and regulatory issues relative to the fixed service in the bands between 71 GHz and 238 GHz, taking into account Resolutions 731 (WRC‑2000) and 732 (WRC‑2000).”

1 WMO position
WMO supports the protection of passive frequency bands in the 71-238 GHz range and strongly urges that any technical and regulatory conditions set up for the fixed service (FS) should be associated with appropriate in-band or adjacent-band conditions to ensure protection of systems operating in the EESS (passive). In particular, WMO urges the introduction of relevant mandatory limits for unwanted emissions of FS systems in the 81-86 GHz and 92-94 GHz bands, noting that these limits have been recognised as not unduly constraining wireless systems of the fixed service.
WMO strongly supports Method B1 and stresses the fact that only this Method is able to provide a long-term coexistence between FS and EESS (passive), providing a clear regulatory situation to both FS and EESS proponents to secure their future developments. 
In addition WMO is of the view that Resolution 731 (WRC-2000) covering sharing and adjacent band compatibility issues between passive and active services should be maintained.

2 Example RR modifications that would satisfy WMO’s position on Agenda item 1.8

ARTICLE 5
Frequency allocations
Section IV  –  Table of Frequency Allocations
(See No. 2.1)

MOD	WMO/XX/1
81-86 GHz
	Allocation to services

	Region 1
	Region 2
	Region 3

	81-84			FIXED      ADD 5.A18
				FIXED-SATELLITE (Earth-to-space)
				MOBILE
				MOBILE-SATELLITE (Earth-to-space)
				RADIO ASTRONOMY
				Space research (space-to-Earth) 
				5.1495.561A

	84-86			FIXED      ADD 5.A18
				FIXED-SATELLITE (Earth-to-space)  5.561B
				MOBILE
				RADIO ASTRONOMY
				5.149




ADD	WMO/XX/2
5.A18	Stations in the fixed service operating in the band 81 – 86 GHz shall not exceed the following unwanted emission power limits at the antenna port, where f is the centre frequency of the 100 MHz reference bandwidth expressed in GHz :
	-41 – 14(f-86)	dBW/100 MHz 	for 86.05  f  87 GHz
	-55			dBW/100 MHz	for 87  f  91.95 GHz


MOD	WMO/XX/3

86-111.8 GHz
	Allocation to services

	Region 1
	Region 2
	Region 3

	86-92			EARTH EXPLORATION-SATELLITE (passive)
				RADIO ASTRONOMY
				SPACE RESEARCH (passive)
				5.340

	92-94			FIXED      ADD 5.B18
				MOBILE
				RADIO ASTRONOMY
				RADIOLOCATION
				5.149



ADD	WMO/XX/4
5.B18	Stations in the fixed service operating in the band 92 – 94 GHz shall not exceed the following unwanted emission power limits at the antenna port, where f is the centre frequency of the 100 MHz reference bandwidth expressed in GHz :
	-41 – 14(92-f)	dBW/100 MHz 	for 91  f  91.95 GHz
	-55			dBW/100 MHz	for 86.05  f  91 GHz

NOC	WMO/XX/5

RESOLUTION 731 (WRC-2000)
Consideration by a future competent world radiocommunication conference of issues dealing with sharing and adjacent-band compatibility between passive and active services above 71 GHz


_______________

Addendum 2
WMO’s position on the WRC-12 Agenda item 8.1.1 Issue C
Agenda item 8.1.1 Issue C
8.1	to consider and approve the Report of the Director of the Radiocommunication Bureau:
8.1.1	on the activities of the Radiocommunication Sector since WRC‑07;
Issue C : Earth observation applications (Resolution 673 (WRC-07))
1 WMO position
WMO stresses the importance of Resolution 673 (WRC-07) in relation to Earth Observations activities and the need to secure it as a long-term WRC Resolution. WMO supports and welcomes the new Report ITU-R RS.2178 “The essential role and global importance of radio spectrum use for Earth observations and for related applications“ that represents a new major step in the recognition of Earth Observations radio-spectrum applications. 
WMO supports the conclusion on WRC-07 Agenda item 8.1.1 Issue C in the CPM Report and favours its findings mentioning as a relevant response a modification of Resolution 673 (WRC-07) at WRC-12 together with the inclusion of a new provision in the RR Article 4 urging Administrations to duly recognize the importance of Earth observation radio applications.
2 Example RR modifications that would satisfy WMO’s position on WRC-07 Agenda item 8.1.1 Issue C
ARTICLE 4
Assignment and use of frequencies
ADD		WMO/XX/1
4.XXX	Member States recognise the importance of the Earth observation related radio services; in this respect it is necessary to take into account Resolution 673 (Rev WRC-12).

MOD		WMO/XX/2
RESOLUTION  673 (Rev. WRC-1207)
Radiocommunications use forThe importance of spectrum use by Earth observation applications
The World Radiocommunication Conference (Geneva, 201207),
considering
a)	that in situ and remote Earth observation capabilities depend on the availability of radio frequencies under a number of radio services, allowing for a wide range of passive and active applications on satellite- or ground-based platforms;
ab)	that the collection and exchange of Earth observation data are essential for maintaining and improving the accuracy of weather forecasts, thatwhich  contributes to the protection of life, preservation of property and sustainable development throughout the world;
bc)	that Earth observation data are also essential for monitoring and predicting climate changes, for disaster prediction, monitoring and mitigation, for increasing the understanding, modelling and verification of all aspects of climate change, and for related policy-making; 
c)	that more than 90 per cent of natural disasters are climate- or weather-related; 
d)	that Earth observations are also used to obtain pertinent data regarding natural resources, this being particularly crucial for the benefit of developing countries;
e)	that furthermore Earth observations are also used to obtain global and detailed images of the Earth surface that are used for a large variety of commercial applications (e.g. urban developments, utilities deployments, agriculture, security); 
fe)	that Earth observations are performed for the benefit of the whole international community and all mankind, are shared among all countries and are generally available at no cost;, 
g)	that for certain Earth observations measurements current data are compared with historical data. For these long term measurements and trends long-term consistency of measurements is essential;  
h)	Recommendation ITU-R RS.1859 “Use of remote sensing systems for data collection to be used in the event of natural disasters and similar emergencies”;
i)	Recommendation ITU-R RS.1883 “Use of remote sensing systems in the study of climate change and the effects thereof”;
j)	ITU-D Report  “Utilization of ICT for disaster management, resources and active and passive space-based sensing systems as they apply to disaster and emergency relief situations”; 
k)	Report  ITU-R RS.2178 “The essential role and global importance of radio spectrum use for Earth observations and for related applications”;
l)	joint WMO-ITU Handbook on “Use of Radio Spectrum for Meteorology: Weather, Water and Climate Monitoring and Prediction”;
m)	ITU-R handbook on “Earth Exploration-Satellite Service”,
recognizing
a)	that § 20 c) of the Plan of Action of the World Summit on Information Society (Geneva, 2003), on e-environment, calls for the establishment of monitoring systems, using information and communication technologies (ICT), to forecast and monitor the impact of natural and man-made disasters, particularly in developing countries, least developed countries and small economies
b)	Resolution 34 (Rev. Doha, 2006) of the World Telecommunication Development Conference, on the role of telecommunications/ICT in early warning and mitigation of disasters and humanitarian assistance;
c)	ITU-D Question 22/2 “Utilization of ICT for disaster management, resources and active and passive space-based sensing systems as they apply to disaster and emergency relief situations”,
noting
a)	that Earth observation applications are conducted under the Earth exploration-satellite (active and passive), meteorological satellite, meteorological aids and radiolocation services;
b)	that some essential passive frequency bands are covered by No. 5.340,
considering noting further
a)	that the importance of Earth observation radiocommunications applications has been stressed by a number of international bodies such as the Group on Earth Observation (GEO), the World Meteorological Organization (WMO) and the Intergovernmental Panel on Climate Change (IPCC) and the Group on Earth Observation (GEO) and that collaboration of ITU-R with these bodies could be importantis essential;
b)	that, in particular, GEO is leading a worldwide effort to build a Global Earth Observation System of Systems (GEOSS) to provide comprehensive and coordinated Earth observations from thousands of instruments worldwide, transforming the collected data into vital information for society and mankind;
c)	that GEOSS provides a broad range of societal benefits, including disaster management and aspects related to human health, energy, climate, water, weather, ecosystems, agriculture and biodiversity;
d)	that more than 90 per cent of natural disasters are climate- or weather-related; 
noting
a)	that in situ and remote Earth observation applications are conducted under the Earth exploration-satellite (active and passive), meteorological satellite, meteorological aids, radiolocation services, and some applications within the radio astronomy service and therefore depend on the availability of spectrum, allowing for a wide range of passive and active applications on satellite- or ground-based platforms; 
b)	that many observations are required at a global level and, therefore, spectrum related issues must be considered globally;
c)	that, due to the specificity and uniqueness of passive bands, there are no alternative frequency bands to gather the required information, and that, therefore, passive bands are unsuitable for migration;
d)	that some essential passive frequency bands are covered by No. 5.340;
e)	that some essential passive Earth observation operations currently suffer radio interference resulting in erroneous data or even complete loss of data;
noting further
af )	that, although meteorological and Earth observation satellites are currently only operated by a limited number of countries, the data and/or related analyses resulting from their operation are distributed and used globally, in particular by national weather services in developed and developing countries and by climate-change-related organizations;, 
b)	that, on a more general basis, all Earth Observations data and/or related analyses are shared among the global community and to its overall benefit irrespective of any political or economic interest;
recognizing
a)	that § 20 c) of the Plan of Action of the World Summit on Information Society (Geneva, 2003), on e‑environment, calls for the establishment of monitoring systems, using information and communication technologies (ICT), to forecast and monitor the impact of natural and man-made disasters, particularly in developing countries, least developed countries and small economies;
b)	Resolution 34 (Rev. Doha, 2006) of the World Telecommunication Development Conference, on the role of telecommunications/ICT in early warning and mitigation of disasters and humanitarian assistance;
b)	Resolution 136 (Rev. Guadalajara, 2010) of the ITU Plenipotentiary Conference“ The use of telecommunications/information and communication technologies for monitoring and management in emergency and disaster situations for early warning, prevention, mitigation and relief”;
c)	Resolution 182 (Guadalajara, 2010) of the ITU Plenipotentiary Conference “The role of telecommunications/information and communication technologies on climate change and the protection of the environment”,
	taking into account 
a)	that the total amount of estimated damage by hydro-meteorological disasters during the period 1998 – 2007 was about USD 800 billion; 
b)	that WMO has estimated that the overall economic benefits of modern meteorological services typically outweigh the national cost of maintaining such services by a ratio of as much as 10 to 1;
c)	that most of the associated investments are coming from public funds;
d)	the benefits of the use of spectrum by Earth observation applications has a considerable societal and economic value, both for the society as a whole and for the individual citizens;
e)	most of this societal value of Earth observation is incommensurable in financial terms, as they relate to preventing large losses of lives or threats to socio-political stability and security;
resolves to invite ITU-R
to carry out studies on possible means to improve the recognition of the essential role and global importance of Earth observation radiocommunications applications and the knowledge and understanding of administrations regarding the utilization and benefits of these applications,
1)	to recognise that the use of spectrum by Earth observation applications has a considerable economic and societal value, as most of the data retrieved are directly dedicated to the benefit of every citizen since they relate in particular to meteorology, climatology, environment, economy, civil security and safety of life and property; 
2)	to  urge Member States to take into account and support Earth Observations radio-frequency requirements and in particular protection and long-term availability of related frequency bands, in the light of “noting further” above;
3)	to urge member states to consider the extensive use of some frequency bands by Earth Observation applications prior to any decision potentially affecting these applications noting in particular that certain bands used by Earth Observation applications have specific physical characteristics (spectral lines, propagation ) that do not allow a migration to a different frequency; 

_______________
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