
56

 Increased air traffic safety: 
automatic detection of 
 simultaneous transmissions

Secure communications | Air traffic control



Simultaneous transmission

TX

RX

Airline 1 – 
ready for take-off,
runway 16

Airline 2 – 
ready for take-off,
thanks

Dangerous air traffic situations occur when important radiocommunications messages between pilots and 

air traffic controllers get drowned out, for example due to undetected simultaneous transmissions where 

multiple stations transmit at the same time. The R&S®Series4200 software defined radios are the first radios 

that can reliably detect these simultaneous transmissions.

DFS Deutsche Flugsicherung GmbH, 
the German air navigation service pro-
vider, monitors and controls around 
three million flights annually in  Germany 
alone. The key tool that allows DFS to 
do this still remains amplitude-mod-
ulated (AM) radiocommunications. 
Pilots and air traffic controllers use it 
to exchange course and altitude infor-
mation as well as starting and landing 
clearance. Air traffic controllers  manage 
all the airplanes within their area of 
responsibility using a shared radio fre-
quency. With all the parties using the 
same radio channel, two or more pilots 
and controllers often speak at the same 

The first significant mention of a 
simultaneous transmission that 
had fatal consequences can be 
found in the investigation report 
into the airplane accident that hap-
pened in Tenerife in 1977, when 
two  Boeing 747 aircraft collided on 
the runway in poor visibility. Over 
500 people lost their lives. A simul-
taneous transmission between the 
tower and one of the airplanes was 
later named as a major  contributing 
factor in one of the pilots making an 
error. The pilot assumed the runway 
was clear and started readying for 
take-off. The radio message that fol-
lowed, warning of the presence of 
another airplane on the runway, was 
transmitted at the same time as a 
transmission from the tower. This is 
why neither the tower nor the pilot 
could hear it clearly.

In 2010, a simultaneous transmission led to 

a serious airprox incident at Zurich airport.

The danger of undetected simultaneous transmissions

time. This is referred to as simultaneous 
transmissions (Fig.1 and box below). 
Their frequency of occurrence depends 
mainly on the volume of traffic in the 
particular sector. Consequently, simulta-
neous transmissions occur roughly ten 
times as often on frequencies in high-
occupancy approach sectors (e. g. at 
large airports) than on en-route sector 
frequencies. 

For a long time it was considered tech-
nically impossible to detect simultane-
ous transmissions. Rohde & Schwarz has 
now developed a solution.

Many other examples demonstrate that 
undetected simultaneous transmissions 
have led to safety-critical situations 
in air traffic. In Switzerland, for exam-
ple, a serious airprox incident occurred 
at Zurich airport in 2010. Both planes 
were ready for take-off on different run-
ways. The air traffic controller cleared 
one of the two planes for take-off, but 
due to similar call signs, both planes 
confirmed take-off clearance simultane-
ously and then accelerated on the inter-
secting take-off runways (pictures on 
the right). The air traffic controller was 
unable to hear the resulting simultane-
ous transmission, specifically the incor-
rect confirmation. Following an inves-
tigation, the Swiss Aircraft Accident 
Investigation Bureau recommended this 
safety measure: “The Federal Office of 
Civil Aviation should ensure that double 

transmission is detectable on the 
radio operation systems used in 
Switzerland.”

Fig. 1: The standard method of two-way com-

munications in air traffic control (where the par-

ties take turns transmitting or receiving on the 

same channel) can lead to undetected simulta-

neous transmissions.
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ATC radios with DSiT

VHF (112 MHz to 156 MHz) UHF (225 MHz to 400 MHz)

R&S®XU4200
VHF transceiver

R&S®EU4200C
compact 
VHF receiver

R&S®XD4200
UHF transceiver

R&S®ED4200C
compact
UHF receiver

Spectrum due to simultaneous transmission
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The solution from  
Rohde & Schwarz: DSiT
The detection of simultaneous trans-
missions (DSiT) software option for 
R&S®Series4200 receivers and trans-
ceivers (Fig. 2) from Rohde & Schwarz is 
the world’s first series- production solu-
tion for detecting simultaneous trans-

Fig. 2: These 

R&S®Series4200 

radios support 

DSiT functionality.

Fig. 3: Example of a 

spectrum with two 

carriers resulting 

from simultaneous 

transmission.

missions in stationary radios for use in 
air traffic control. Based on a patent-
pending smart analysis technique, the 
process involves performing a real-time 
spectral analysis of the receive signal for 
the presence of multiple AM-DSB trans-
missions (Fig. 3). The algorithm kicks in 
even if the level difference of both trans-

missions is up to 20 dB. The algorithm 
was evaluated in several field tests 
together with DFS and iteratively finely 
tuned. As a result, it reliably detects as 
many simultaneous transmissions as 
possible while reducing false alarms to 
a minimum, which is a key criterion for 
acceptance among air traffic controllers.
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Integration into voice communications systems

R&S®Series4200 radio
with DSiT functionality

Discrete output, 
in-band audio 
signaling, 
VoIP in line with 
EUROCAE ED-137,
E1CAS signaling

R&S®VCS-4G 
voice communications system

VoIP in line with 
EUROCAE ED-137

Third-party 
voice communications system

Fig. 5: Close-up of the 

R&S®VCS-4G voice 

communications sys-

tem GUI: The back-

ground of the fre-

quency information 

field flashes yellow to 

indicate simultaneous 

transmissions.

Fig. 4: 

R&S®Series4200 

radios with DSiT inte-

grate seamlessly into 

existing or new radio-

communications 

systems.

The occurrence of simultaneous trans-
missions can be conveniently signaled 
to the connected voice communications 
system in several ways. These include 
VoIP in line with EUROCAE ED-137, a 
discrete output, in-band audio signaling 
and E1 CAS signaling. 

The stationary R&S®Series4200 receiv-
ers and transceivers can be easily inte-
grated into existing as well as new 
ATC systems (Fig. 4). The voice commu-
nications system then signals the event 
to the air traffic controller. If the suitable 
software is already installed, the radios 
can be upgraded easily by enabling the 
DSiT option. 

Unlike third-party systems, the 
R&S®VCS-4G voice communications 
system is already equipped to signal 
simultaneous transmissions  visually 
in the GUI (Fig. 5) – a clear advan-
tage in favor of an end-to-end solu-
tion from Rohde & Schwarz compris-
ing R&S®Series4200 radios and the 
R&S®VCS-4G voice communications 
system.

Summary
The number of flight movements, and 
the need for pilots and air traffic con-
trollers to communicate, is constantly 
increasing. As a result, radio channels 

are getting more and more congested – 
giving rise to the increased likelihood of 
simultaneous transmissions. Safe and 
speedy clearing of airplanes is becom-
ing even more challenging for all air 
traffic control organizations. DSiT now 
provides controllers with a dependable 
assistant that will help avoid fatal com-
munications errors caused by simulta-
neous transmissions. 

Mathias Erhard
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