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Report on Meteorological Aids Service (METAIDS) - Radiosondes

Introduction
1.  This document provides an update on issues affecting Radiosondes operating under the Meteorological Aids Service.
WRC-19 Agenda Items

Agenda Item 1.2 

to consider in-band power limits for earth stations operating in the mobile-satellite service, meteorological-satellite service and Earth exploration-satellite service in the frequency bands 401-403 MHz and 399.9-400.05 MHz, in accordance with Resolution 765 [COM6/7] (WRC‑15);

1. The primary impetus for this Agenda item is the protection of GSO and NGSO Earth-to-space links used by Data Collection Systems (DCS) with respect to the proposals put forward under AI 1.7. 
2. Even though Resolution 765 only mentions DCS, it should be noted that the frequency range 401-403 MHz is also used for radiosonde systems in some countries. 
3. In some countries not all of the 400.15-406 MHz band allocated to the METAIDS service internationally is available for radiosonde operations. For example, in Australia, radiosondes are restricted to the range 400.15-403 MHz, with the 403-406 MHz portion of the band having been relinquished for use by other services several decades ago.
4. The 401-403 MHz range should therefore be considered as being shared between DCS and radiosondes.

5. As discussed in the section below on AI 1.7, compatibility studies may be required for Earth-to-space links to NGSO satellites with respect to radiosonde systems operating in the 400.15 - 406 MHz band.
Agenda Item 1.7
to study the spectrum needs for telemetry, tracking and command in the space operation service for non-GSO satellites with short duration missions, to assess the suitability of existing allocations to the space operation service and, if necessary, to consider new allocations, in accordance with Resolution 659 [COM6/19] (WRC‑15);

6. The main concern with this Agenda item is the inclusion of the frequency range 400.15-420 MHz for possible new allocations in the Space Operations service for this application, in both the Earth-to-space and space-to-Earth directions. This range includes the 400.15-406 MHz band allocated to the METAIDS service and used by almost all countries for routine radiosonde operations. 
7. The deployment of short-duration NGSO satellites, some in the form of constellations comprising up to hundreds of spacecraft, is projected to increase rapidly in the near future.
8. These small satellites (also called variously cubesats, microsats, nanosats, and picosats depending on mass and volume) typically utilise omnidirectional antennas for both receive and transmit (gain ≤ 3 dBi, linear polarisation [3]) and therefore broadcast over their entire field of view of the Earth's surface.

9. The path followed by a radiosonde can vary widely during a flight and from one flight to the next, and is determined by wind direction and speed from the surface to termination altitude (balloon burst) which can range from 18 to over 30 km depending on requirements. Flight duration is between 60 and 90 minutes with the radiosonde being carried anywhere from near zero distance (vertical ascent) to several hundred kilometres from the point of release. Receiver antennas are therefore designed to receive signals over all angles of azimuth and altitude.

10. The risk of harmful interference to radiosonde receivers from space-to-Earth transmissions from large numbers of NGSO satellites operating in this band would therefore be very high.
11. Current ITU-R documents relating to this Agenda item list various systems operating in or adjacent to this band that will need protection, such as GMDSS, COSPAS-SARSAT (406-406.1 MHz) and DCS (401-403 MHz), but do not mention the need to protect radiosonde systems. Section 6.2.3 " Radiocommunication services operating in the 400.15-420 MHz frequency range " of document [5] does list the Meteorological aids service, however section 6.2.5 "Technical characteristics of systems operating in the 400.15-420 MHz frequency range" is yet to be drafted and will require input for characteristics of radiosonde systems.
12. Current studies are focussing on frequencies in the VHF band around 137 MHz and between 148-174 MHz for Earth-to-space links, and the 400.15-420 MHz (UHF) band for space-to-Earth links.
13. The SG-RFC should develop a WMO position on this Agenda item that reinforces the importance of this band for worldwide radiosonde operations, and which opposes any new allocation to the Space Operations Service (space-to-Earth) in the band 400.15 - 406 MHz. 

14. Considering the satellites are NGSO and associated Earth station antennas will therefore effectively  track horizon-to-horizon (a minimum elevation angle of 5 degrees is noted in [3]) over a 0-100 degree orbital inclination range, the SG-RFC may wish to develop a position expressing the need to study compatibility with radiosonde receivers for links in the Earth-to-space direction, possibly in association with Agenda item 1.2.
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WRC-19 Agenda item 1.7:  WMO opposes any allocation to the Space Operation Service (SOS) for NGSO space-to-Earth links in the 400.15-406 MHz band, and does not support use of the existing co-primary 401-402 MHz Space Operation (space-to-Earth) allocation by short-duration NGSO satellites. Such links would result in an unacceptable risk of interference to essential routine worldwide radiosonde operations utilising the primary METAIDS allocation in the 400.15-406 MHz band. WMO supports studies towards the protection of radiosonde receivers operating in the 400.15-406 MHz band from harmful interference from NGSO Earth-to-space links.
[image: image1.png]_1546252342

