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Introduction
This document provides a status update on issues affecting radiosondes (as part of the meteorological aids service) that may be of interest to SG-RFC members.
WRC-15 Agenda Items
There is a generic potential threat to many bands used for meteorological purposes under the current WRC-15 Agenda Item 1.1 seeking globally harmonized spectrum for mobile broadband. With respect to radiosonde bands, some discussion of potential candidate bands has focused on both 1 675-1 710 MHz (*see also comments in LightSquared section below on proposed USA use of 1 675-1 680 MHz) and 400 MHz, but no firm proposals presently require specific action.

Agenda Item 9.1.1, however, does call for the study of appropriate regulatory, technical and operational measures with a view to ensuring the adequate protection of the COSPAS-SARSAT safety-of-life system in the frequency band 406-406.1 MHz from any emissions that could cause harmful interference. DCP uplinks and meteorological aids (radiosondes) are of course operated below 406 MHz. Whilst the meteorological community should monitor developments in studying noise sources across the range 380-420 MHz, it is thought unlikely that these systems impact COSPAS-SARSAT receivers.

LightSquared proposal to use 1 675-1 680 MHz in USA
Following LightSquared’s proposal to relocate its terrestrial downlink operations in the USA from 1 545-1 555 MHz to 1670-1680 MHz, WMO has written to the USA Federal Communications Commission (FCC) to express its reservations. The wider 1 675-1 710 MHz band is allocated to the MetAids and MetSat services, with both 1680 MHz radiosondes and 1 675-1 680 MHz DCP raw data downlink at risk of interference should the proposal go ahead. Whilst this is essentially a national issue, this could have significant ramifications beyond national borders should harmonization be sought internationally. 
Other Radiosonde Issues
Within Europe, some further work has also been carried out in CEPT in relation to compatibility with other users of the 400 MHz band, notably the listing of devices such as hearing aids being listed as medical implants. This would be a more serious source of potential interference than the standard definition of medical implant should acceptance and deployment become widespread. 

A further point relates to the stated requirement for a review of 400 MHz radiosonde use amongst WMO members. Following the January 2011 meeting of SG-RFC, the UK drafted a paper (supported and facilitated by Aline Kraai, CIMO liaison, and Australia - attached to this document as reference) to be considered by CIMO MG asking for their expert steer on the possibility of creating a questionnaire for WMO members on use of the 400 MHz band for radiosondes. Unfortunately, CIMO rejected the request as it was deemed not to be in the group’s Terms of Reference. The request has subsequently been passed on to the relevant OPAG-IOS group for their consideration, but the action remains outstanding at present.

Annex

Liaison statement between SG-RFC & CIMO on the future of 400 MHz METAIDS band
This short statement is intended as an initial prompt for discussion at the CIMO Management Group, and to initiate further discussion (and a more detailed document) between SG-RFC and CIMO re: the possible spectrum demand for (and re-farming of) the 400 MHz radiosonde band. Meteorological radiosondes (under the Met Aids service) are the sole primary user on a global basis under the ITU Radio Regulations in the band 400.15-406 MHz band. However, in recent years, as global demand for spectrum has increased, questions have been raised in the spectrum world as to whether this band might be more efficiently reallocated and used.

The 2009 meeting of SG-RFC proposed that the meteorological community may need to prepare itself to respond to such possible future pressures on limiting the 400 MHz MetAids frequency band, something that was reaffirmed at the subsequent January 2011 SG-RFC in Geneva. The group agreed that the meteorological community should not necessarily be pro-active to propose a bandwidth decrease in the 400 MHz, but did agree that (to be well prepared in the event that such a request arises from any national Radio Administration) there was a need to study the issue on possible bandwidth reduction among meteorological services taking into account constraints, current trends, cohabitation with Data Collection Platform (DCP) use in the 401-403 MHz, etc). 

The 400 MHz band is defined at its outer peripheries by the uses detailed below (as per ITU Radio Regulations):
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The adjacent lower band, 400-400.15 MHz, is used for satellite standard frequency and time signal, whilst the adjacent upper band, 406-406.1 MHz, is used by COSPAR-SARSAT under the mobile-satellite service – both represent useful bookends that prevent some level of invasion of the MetAids band from other services. However, some sharing already exists within the band, notably with other military and academic radiosonde usage (dependant on a national interpretation) and also with (eg) wildlife tracking devices and MICS (medical implant technology). Currently there is little problem with interference to sonde operation, but exercises to look at reallocating meteorological use of the band in both the UK and Australia, in particular, have now been performed at the behest of the relevant national regulator, with the result that, in Australia, primary (and thus effective) sonde usage has been minimised to the bottom ~3 MHz of the band (400.15-403 MHz). Whilst study was undertaken in the UK, no firm conclusion was drawn with regard to officially re-designating radiosonde usage in the UK Frequency Allocation Table (UKFAT), though the Met Office did agree to concentrate its operation within the uppermost 2-3 MHz of this band (404-406 MHz) on a trial basis, an arrangement that continues presently (2 MHz with an additional 1 MHz for location specific intercomparison trials). 

Whilst these may appear contradictory approaches, there are benefits in both – in Australia, the use of the bottom part effectively also ensures protection of satellite DCPs (METSAT service) below 403 MHz at the same time, whilst in the UK proximity to the Safety-of-Life related COSPAR SARSAT means that the regulator is reluctant to operate mobile or other services in close proximity (thus in effect guaranteeing usage by Met Aids, a neighbour that can operate without too many cohabitation problems). In the UK, at least, this band is now also subject to renewed analysis as part of a wider 500 MHz public sector spectrum release initiative, thus re-emphasising the need for CIMO to consider WMO member upper air observing requirements in respect of frequency. However, varying national constraints on usage in different parts of the 400.15-406 MHz band between WMO members may make it difficult to find a global harmonised solution, and suggestions within the work of the ITU to harmonise Short Range Devices (SRDs) in this band may complicate matters further. 

In view of this, SG-RFC therefore requests the expertise of the CIMO MG in order to identify requirements across WMO members, with specific focus on the following requirements:
· Different frequencies for all stations within national networks;

· Different frequencies at each station to ensure effective re-launching;

· Ability to account for frequency shift (even if this shift is minimised by use of digital sondes);

· The need for international coordination to avoid interference from sondes launched by neighbouring countries;

· Other radiosondes users that have to be accounted for (eg - military, scientists,…)

· Consideration of legacy analog sondes in a large number of countries;

· Intensive launches of radiosondes during specific research campaigns;

· MetSat operations in the lower part of the band (401-403 MHz);

Example radiosonde network configuration by frequency (UK):

In the UK, this band was originally targeted in the Cave report, looking at whether spectrum could be released, and at the request of the national regulator (Ofcom), the Met Office changed sonde operations to use 404 to 406 MHz to see if we could operate in 2MHz bandwidth. This appears to be possible, except during intercomparison trials when an additional 1 MHz may be needed, but only around our Camborne site, and very infrequently. Our take on suggested CIMO requirements could be interpreted as follows:

· Different frequencies for all stations within national networks;

We use four different frequencies across the UK ensuring our operational stations don't interfere with each other.
· Different frequencies at each station to ensure effective re-launching;

We have a secondary frequency at each station which is their primary frequency plus 1 MHz, this ensures that primary and secondary frequencies don't interfere with each other. A third frequency in the lower 403 MHz region is also put aside for third launches if necessary.

· Ability to account for frequency shift (even if this shift is minimised by use of digital sondes);

This does account for digital sondes. The separation is currently at least 0.2 MHz between each station.

· The need for international coordination to avoid interference from sondes launched by neighbouring countries;

This sounds like a good idea, but we have no information on what the French stations use. We do not know of any reports of interference. Any change of use must be through international agreement as sondes can travel across national boundaries. Perhaps there will not be a global solution but a Continental / multi national one - UK and France and her neighbours etc.

· Other radiosondes users that have to be accounted for (eg - military, scientists,…)

Military outside of MO defence and Universities often use the default settings of the manufacturers, and it is good to avoid this usage. Often this is 403.00 MHz.

· Consideration of legacy analog sondes in a large number of countries;

UK uses digital exclusively

· Intensive launches of radiosondes during specific research campaigns;

We need the flexibility to be able to use the larger 3 MHz bandwidth when trying to fly up to five different sondes at one time from the same site. This can happen in the UK every three years during a procurement process and at other times when testing sondes on large multi rigs. Also, radiosonde intercomparisons occur every 5 years and can take place in a variety of countries around the world. The band width available in these countries would need to be wide enough to support 5 sondes flying at the same time.

· MetSat operations in the lower part of the band (401-403 MHz).
Met Office radiosondes are currently using 404.0-405.8 MHz except in second repeat or trials situations.
_________
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