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Report on meteorological AIDs Service (METAIDS) - Radiosondes
introduction
This document provides an update on issues affecting Radiosondes operating under the Meteorological Aids Service.
WRC-19 Agenda Items

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); [1]

Background
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. 
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.
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.
The path followed by a radiosonde can vary extensively 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 elevation (above the horizon).
ITU-R studies show that the risk of harmful interference to radiosonde receivers from space-to-Earth transmissions from NGSO satellites operating in this band would therefore be very high.
Earth-to-space transmissions from associated ground stations would also present an interference risk to radiosonde receivers due to the need to track NGSO spacecraft from near horizon to horizon (a minimum elevation angle of 5 degrees is noted in [3]) over a 0-100 degree range in orbital inclination [3].  Implementing a required separation distance between stations would mitigate the interference risk, but could potentially constrain future deployment of METAIDS receivers.
ITU-R Developments
The October 2017 meeting of Working Party 7B updated document [2] with the results recent of sharing studies. All studies have negative sharing results for the frequency ranges studied, with the exception of the joint contribution from the UK and Netherlands that found scope for sharing and allocations in the 403-406 MHz UHF range for SOS (Earth to space). 
The joint UK/Netherlands contribution proposed Draft CPM text which was included (in square brackets  - not yet agreed) as Method B to satisfy this Agenda item, and proposes a 1 MHz primary uplink (Earth-to-space) allocation to the SOS in the frequency range 403-404 MHz limited by footnote to non-GSO satellite systems. Several concerns about this proposal were raised by the WMO and others at the meeting, including:
· this solution would make this 1 MHz range unusable for radiosonde operations in geographic areas around satellite earth stations
· operational perspectives and spectrum requirements of global radiosonde operations need to be considered
· selection of the propagation models and associated parameters (Recommendation ITU-R P.452 was suggested instead of ITU-R P.1812)
· that location-specific UK terrain was used rather than generic
· that dropsondes and rocketsondes had not been studied (a particular concern of Finland)
· that radiosonde short-term interference criteria needs to be considered.
After lengthy discussions during the WP7B meeting, the sharing study material from the UK and Netherlands contribution was included in the above Report with a commitment from the UK that they would look at updating the Report for the May 2018 meeting based on feedback, including use of the Recommendation ITU-R P.452 propagation model for short-term interference criteria.
The October WP7B meeting also revised document [3] based on inputs from the USA, Netherlands, and Korea (Republic of). Updates included material (USA) indicating that constellations of short lifetime satellites that are replenished such that the operator has persistent frequency assignments longer than 3 years are not considered short-duration missions that are covered by this agenda item. Other updates included material (sourced from the Netherlands) on out-of-band and spurious emissions, and other minor adjustments to the tables of characteristics. 
The NGSO short duration satellite spectrum requirements analysis included in document [4] was updated based on inputs from the USA, Netherlands and group discussion. The latest updates to this Report did not change the conclusion that the spectrum requirements for short duration NGSO mission range from 0.625 MHz to 2.5 MHz in the space-to-Earth direction, and from 0.682 MHz to 0.938 MHz in the Earth-to-space direction, depending on the operational scenario. 
One aspect that is missing from the ITU-R studies is documented spectrum requirements for global METAIDS operations.  It is quite clear from studies that co-channel NGSO short duration satellite and METAIDS operations are not feasible co-channel in the same geographic location.  Therefore any SOS allocation (s-E  or E-s) within 400.15-406 MHz will make the allocated spectrum unusable for Metaids operations.  Approximately 20 years ago the WMO and participants performed a spectrum requirements study that showed the entire 5.85 MHz of spectrum was required.  This study was based on technology and operational requirements that are now obsolete.  No ITU-R vetted documentation currently exists to justify the need for the entire 5.85 MHz of spectrum.  
References
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Recommended Text 
The WMO should consider undertaking a revision of its previous study of spectrum requirements for radiosonde operations, taking into account:
· advances in technology,
· changes in operational requirements,
· global differences in use of the 400.15-406 MHz band by services other than MetAids, and 
· pressure on spectrum available for MetAids/radiosondes will only increase into the future and users will need to justify spectrum used for radiosonde operations.
Follow developments in this Agenda item at the May 2018 WP7B meeting, including revisions to the joint UK/Netherlands study, noting the issues listed in 9. above.
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