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	SUMMARY AND PURPOSE OF DOCUMENT

The document provides some background information on relevant radio frequency allocations for Data Collection Systems.




ACTION PROPOSED


The Meeting is invited to note the information contained in this document when considering its recommendations.

Data collection systems - A radio frequency perspective.

Introduction

1. The following is primarily an extract from the WMO/ITU Handbook
 on the “Use of Radio Spectrum for Meteorology: Weather, Water and Climate Monitoring and Prediction”. It describes that, from a radio frequency management perspective, satellite collection systems come under the earth to space communications component of meteorological satellite service (MetSat) which is under the Earth exploration satellite service (EESS). It highlights that the frequency allocated to this service has some potential conflict with those allocated to Meteorological Aids (MetAids), in particular those utilised for Radiosondes. Coordination of the allocated frequency usage between satellite operators is through a voluntary collaborative group known as the Space Frequency Coordination Group (SFCG). The SFCG resolution (SFCG 30/1) defining the usage of the allocated bands for Data Collection Platforms is included as Attachment 1.

2. MetSat - The meteorological satellite service (MetSat) is defined in the ITU Radio Regulations as “an Earth exploration-satellite service for meteorological purposes”. It allows the radiocommunication operation between earth stations and one or more space stations with links to provide: 

· Information relating to the characteristics of the Earth and its natural phenomena obtained from active or passive sensors on Earth satellites.

· Information collected from airborne or Earth-based platforms.

· Information distributed to earth stations.

3. Figure 1 below, taken from the WMO/ITU Handbook1 describes the general architecture of the MetSat system. It shows that for geostationary satellites, data collection systems are referred to as “Data Collection Platforms (DCP)” while for non-geostationary, they are referred to as “Data Collection Systems (DCS)”.
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Figure 1. The general architecture of the MetSat system
Geostationary Satellites’ Data Collection Platforms (DCPs) 

4. Data collection systems are operated on geostationary meteorological satellites for the collection of meteorological and other environmental data from remote data collection platforms. Transmissions from each platform to a meteorological satellite are in the frequency band 401-403 MHz as allocated under the ITU Radio Regulations as “Primary” for Earth to Space usage. Thus this band is protected from interference from other users. However, satellite operators’ still have to share this band as shown in table 1.  A further breakdown of frequencies is in Figure 2, Annex 1 of Attachment 1 (Resolution 30/1  SFCG).

Table 1: Frequency usage on DCPs

	Operator
	Frequency Range MHz
	Mission

	NOAA:
	401.7 – 402.1 

402.0 – 402.4 

402.4 – 402.8


	current GOES domestic

current GOES international 

intended GOES extension

	JMA:
	402 – 402.4 
	MTSAT

	CMA
	401.1 – 401.4 
	FY-2 and FY-4 (see Resolution SFCG 30-1)

	Russian Federation
	401.5 – 401.7 

And possibly

401.5-402.5 & 401 – 403
	Luch-A 

Geostationary Operational Meteorological Satellite (GOMS)

	EUMETSAT
	401.701 - 402.001 

402.001 - 402.1 

402.1 - 402.43525 

402.43525 - 402.8 


	contingency for cross-support 

international channels 

regional DCPs through Meteosat Second Generation (MSG) 

possible extension in Meteosat Third Generation (MTG)

	ARGOS
	401.580 - 401.690
	


5. Note that the 401-403 MHz band is also allocated to MetAids (401-406MHz) and it is therefore necessary for MetAid systems, especially radiosonde operators, to coordinate with the data collection platform transmissions of the EESS (Earth-to-space) and MetSat (Earth-to-space) services. Other allocated earth to space frequencies are 8.175 to 8.215 GHz.

6. DCPs are operated in time sequential mode. The transmission time slots are typically 1 min. Standard transmission rates are 100 bit/s and can transmit 649 bytes of platform data in 60 seconds. Higher data rate DCPs (300 bit/s and 1200 bit/s) began operation in 2003. The current EUMETSAT High-Rate DCPs (HRDCPs) began in 2010 and transmits at 1200 bit/s and can transmit 653 bytes of data in 10 seconds. Channel bandwidths of these higher rate DCPs are 0.7510 kHz or 2.2510 kHz for 300 and 1200 bit/s, respectively. There are various types of DCP transmitters in operation generally ranging from 5 W, 10 W and 20 W output power with a directional antenna, or 40 W output power with an omnidirectional antenna. The resulting uplink equivalent isotropically radiated power (e.i.r.p.) is between 40-52 dBm.

Non-Geostationary Satellites Data Collection Systems (DCSs)

7. Data collection systems on non-GSO MetSat satellites provide a variety of information used principally by governmental agencies but also by commercial entities. Such data include a number of environmental parameters for oceans, rivers, lakes, land and atmosphere related to physical, chemical, and biological processes. It also includes animal tracking data. Use by commercial entities is limited, it comprises, for example, monitoring of oil pipeline conditions in order to protect the environment. Some transmitters are also deployed to report emergencies and supply data such as for hazard/disaster recognition. Examples of Data Collection Systems operated from non-geostationary meteorological satellites are ARGOS and Brazilian DCS. The Argos-2 system generation is currently flown only on the NOAA-15, -16, -17 and -18 polar-orbiting satellites. The third generation of Argos (Argos-3), already operational on Metop-A will be operated on NOAA-N’, Metop-B and Metop-C, and also be embarked on a SARAL satellite. The Argos system operates in the 401.580-401.690 MHz band, though thousands of platforms (known as platform transmitter terminals), each requiring only few kHz of bandwidth. Taking advantage of the nature of the orbits of polar-orbiting satellites, it is possible to accommodate many Argos platforms. The Argos-3 system generation introduces new data collection services offering high data rate (4 800 bit/s) and platform interrogation capability. The platform known as PMT (Platform Messaging Transceiver) is interrogated by satellites using the 460-470 MHz band (MetSat allocation for Space to Earth). For the fourth generation of the Argos system (Argos-4), it is expected that the system capacity and the bandwidth will have to be significantly increased.

8. The Brazilian DCS is based on SCD (25° inclination orbit) and CBERS satellites using 401.605-401.665 MHz band for data collection platform reception. Due to the compatibility between the Brazilian DCS with the Argos system and complementary orbit satellites, data exchange between both systems has been implemented since 2001.

Remarks

9. Data collection systems are historically one way transmission from earth to space and hence operate in the 401-403 MHz. Systems that interrogate earth based platforms have to use a different set of frequencies such as the next generation Argos (460-470MHz) for the downlink component.
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Resolution SFCG 30-1

BASIC GENERAL PARTITIONING AND SHARING CONDITIONS FOR THE BAND 401 – 403 MHz FOR FUTURE LONG-TERM COORDINATED USE OF DATA COLLECTION SYSTEMS ON GEOSTATIONARY AND NON-GEOSTATIONARY METSAT AND EESS SYSTEMS
The SFCG,

CONSIDERING

a)
that Data Collection Systems (DCS) are operated on geostationary and non-geostationary MetSat and EESS systems in the frequency band 401 – 403 MHz;

b)
that for next generation DCS systems on both geostationary and non-geostationary MetSat and EESS systems, bandwidth requirements have significantly increased;
c)
that the increased spectrum requirements for both geostationary and non-geostationary MetSat and EESS systems require all operators to respect a basic general partitioning of the band 401 – 403 MHz for current and future DCS systems accompanied by a number of sharing conditions;

d)
that in the framework of SFCG and CGMS, sharing conditions and a basic general partitioning of the band 401 – 403 MHz for current and future DCS systems have been developed;

RESOLVES

1. that operators of current and future DCS systems on geostationary and non-geostationary MetSat and EESS satellites plan frequency use in accordance with the basic general partitioning of the band 401 – 403 MHz as shown in Annex 1, taking into account the sharing conditions as detailed in Resolves 2 to 6 below;

2. that the band 401.7 - 402.435 MHz remains available only for DCS on geostationary MetSat systems in cross-support. However, within this frequency range, the non-geostationary MetSat system Meteor-3M, which is planned for use in the band 401.899 – 401.998 MHz, will only operate over the territory of the Russian Federation;
3. that the band 402.435 – 402.850 MHz will only be used for DCS on geostationary MetSat systems, noting that an ARGOS GEO component may also use a part of this band when compatible and coordinated with the geostationary DCS systems;

4. that the band 401.1 – 401.4 MHz will be used for DCS on geostationary MetSat systems. However, within this frequency range, the bands 401.1 – 401.2 MHz and 401.3 – 401.4 MHz can also be used for ARGOS-4 platforms under the following conditions:

· Maximum EIRP of -3 dBW;

· Maximum number of ARGOS-4 active platforms to be deployed in each of the two sub-bands not to exceed 1000 within the visibility circle of FY-2 and FYMETSAT-4 satellites;

· Maximum duty cycle (ratio of transmission duration over the repetition period) of each platform not to exceed 0.01 (on average 0.6 sec over 60 sec); 

5. that the bands 401 – 401.1 MHz, 401.4 – 401.7 MHz and 402.850 – 403 MHz, will be designated to the ARGOS LEO system (ARGOS-B and ARGOS-4). However, the sub-band 401.5 – 401.7 MHz can also be used by DCP GEO systems of the Russian Federation, noting that for the sub-band 401.58 – 401.7 MHz these systems must be limited to operation over Russian territory with a maximum EIRP of 16 dBW;

6. that the band 402.034 – 402.067 MHz will be dedicated to the International Data Collection Systems (IDCS). 
Annex 1
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(1) 
The following conditions contained in Resolves 2 of Resolution SFCG 30-1 apply: In the band 401.899 – 401.998 MHz the non-geostationary MetSat system Meteor-3M will only operate over the territory of the Russian Federation.

(2) 
The following conditions contained in Resolves 4 of Resolution SFCG 30-1 apply for the use of the bands 401.1 - 401.2 MHz and 401.3 - 401.4 MHz by ARGOS-4 platforms:



•
Maximum EIRP of -3 dBW;



•
Maximum number of ARGOS-4 active platforms to be deployed in each of the two sub-bands not to exceed 



1000 within the visibility circle of FY-2 and FYMETSAT-4 satellites;



•
Maximum duty cycle (ratio of transmission duration over the repetition period) of each platform not to exceed 


0.01 (on average 0.6 sec over 60 sec).

(3) 
The following conditions contained in Resolves 5 of Resolution SFCG 30-1 apply: The band 401.5 – 401.7 MHz can also be used by DCP GEO systems of the Russian Federation, noting that for the sub-band 401.58 – 401.7 MHz these systems must be limited to operation over Russian territory with a maximum EIRP of 16 dBW.
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Basic general partitioning of the band 401 – 403 MHz for future long-term coordinated use of DCS systems on geostationary and non-geostationary MetSat and EESS systems 
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