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1.- General comments

On behalf of influential experts, some “small” manufacturers are designing high performance products but they cannot expect to sale any system to major meteorological agencies. Insofar, their radiosondes are not listed as reference sondes and most of the comparison presentations and reports, if ever published, are referring to the same main manufacturer, as an endless free promotion.

The whole community recognize that competition is very useful to provide technical improvements and cost reduction for the customers but what can expect secondary manufacturers in return ?. 

WMO should recommend to meteorological agencies to proceed through tenders based on performance specifications instead of product specifications. In the other hand, we also consider that it is not fair for any independent expert to hardly pursue non-major agencies to boycott secondary manufacturer products insofar as they meet the specifications.

The challenge is hard enough and we don’t need to be subjected to additional constraints but just compete within fair conditions.

2.- BUFR code

BUFR code is not a big problem from the manufacturer side. When user’s needs will be collected and BUFR code definitively agreed, our software will be compliant.

3.-Experts must be very careful when they present a comparison on radiosondes. For example, the experimentation at Lindenberg laboratory reports “doubtful data from Modem sondes”. It should mention that the “experimentation” with these sondes consists in 2 flights performed 3 years ago during a system demonstration.

4.- Radiosonde frequency issues
OR HOW TO USE A STANDARD TO INCREASE THE COSTS

                                         400.15 – 406 MHz band

The radiosondes are transmitting devices and do indeed need a standard to give limits on what to do or not to do ,but we have to be carefull of not increasing the general costs by requiring a too tight and non-adapted specification.

Radiosondes are very specific items: 

They encounter extreme environmental conditions of pressure, humidity and temperature

They are daily used in big quantity on a “launch and lost” basis so the cost is an important issue

Their useful life is very short: a “long” flight last rarely more than 4 hours before end of battery life

They fly and are rarely in close proximity of terrestrial consumers TV and radio appliances  

So they have so much specificity that the neither SRD nor PMR standard cannot  be a reference in any points .

What seems important for a future standard  ?

Drift :

Electronic components have made big progress and we guess that future radiosondes have and will be synthesized . We can assume that a +/- 20 KHz drift is the maximum tolerated value in modern disposable low-cost equipment .

Channelisation :

 Standards of 12.5/20/25/30/50 khz can of course be used but we have to be aware of the carrier drift present during the flight to avoid any ridiculous figure  such as accepting a drift wider than the channel width !

We also have to be on the safe side at the upper end of the band to avoid any interference to the COSPAS/SARSAT emergency beacons service (406.025 MHz)

A 50 KHz channel spacing seems to be the right choice if we consider the above points and the fact that it allows the use of 117 channels from 400.15 to 405.95 MHz at the same time if the adjacent channel protection is sufficient .

Adjacent channel protection : 

We have to take account of the bandwith of the transmitter and of the maximum drift allowed during a flight as well as the dynamic range and co-channel interference figures of the base-station receiver which of course can be a high quality equipment since the price basis is less important in that case.

With digital modulations at medium bit-rates in a reasonably shaped bit stream, we can consider that the 99% energy bandwith lies between 20 and 25 KHz 

So a spectrum mask  as follows can be considered realistic:

	Frequency relative to nom. carrier
	Max relative power in 1KHz bandwith

	+/- 50 to 100 KHz
	-34dBc/1KHz

	+/- 100 to 200 KHz
	-40dBc/1KHz

	+/- 200 to 300 KHz
	-48dBc/1KHz


Transmitter power:

To date almost all manufacturers use between 200 and 400mW output power , measured at the start of the flight, when the batteries are fresh and hot .

Due to path loss (around 130dB for 200Km) and gradual loss of power during the flight, this figure is realistic.

Spurious transmissions when operating :

The SRD limits cannot be taken in account because of :

-No ground related TV or radio equipment in close proximity at launch site and of course during the flight so they are virtually immune from harmful interference .

-Low cost requirement for a disposable limited-time used equipment : That involves small manufacturing time and a minimum of hand tuning by skilled persons

even if an ASIC transmitter is available to reduce engineering costs, the output network and filters need to be placed outside the chip.

To be on the safe side, we can assume that : – 43 to - 48dBc below 1GHz and –53 dBc above 1Ghz are realistic figures that guarantee any harmful interference on ground equipments without adding manufacturing added costs . 

In conclusion, a specific standard for radiosondes is needed with tight specifications for transmitter but we must be careful about excessive specifications that will bring an extra cost without significant interest in return for users 

