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Abstract: Issues confronted in Radar frameworks at SDSC 
are, It is exceptionally troublesome for them to track an flying 
machine and discover its point, run and rise. With the existing 
ACSs, being incapable to provide the required information 
capacity. Since this misfortune of communication takes put 
between the ground station to the discuss station, discuss 
crashes may happen. Thus to dodge these kind of issues, 
modern proposed framework is defined. The full Duplex and 
Half Duplex systems can be combined to form a Hybrid Duplex 
Systems (HBD-ACS). In the existing Half duplex system, there 
was a crux in the spectrum mainly in the aeronautical industry. 
Hence the new HBD-ACS in proposed which eliminates the 
progressive interference. Progressive interference detector 
includes two methods namely, expressions of SNR gain and 
blackout probability. The Full duplex system may consists of the 
leftover interference. Hence to eliminate this, Interference 
Ignorant detector and SIC detector are used. Hence from the 
HBD-ACS, the diversity gain will be non-zero and the 
interference can be limited. 

Keywords : Aviation systems, Hybrid duplex system, Outage 
probability, Residual interference, SNR gain, SIC detector, 
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I. INTRODUCTION 

The growth rate of the travelling air is recorded and it is 
found to be 5.3%. Thus from the data analysis, the demand 
for data can be detected and this is the main problem in the 
existed Aeronautical Communication Systems. This will 
affect the communication between air to air and air to 
ground/ ground to air. Hence the alternative solution for 
the spectrum shortage is the existing Hybrid –Duplex ACS. 
Cellular systems and Cognitive Radio Systems are the two 
which got adopted to the Hybrid Duplex model. 

II. RELATED WORK 

Najett Neji, et al., (2012) has overviewed the ACS and 
finally he proposed the future communication 
infrastructure for future Aeronautical communication 
scenario. In this study, the author has found the growth of 
the flow of the air traffic. This paper also includes the two 
Digital ACS in the L-band namely, L-DACS1 and L-
DACS2.   
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He has overviewed and concluded that these two systems 
are working on both medium access and physical layers. 
This paper also includes the FCI development. Tan Zheng 
Hui Ernest, et al., (2016) also indicates the growth of the 
air traffic and shows the requirement of reliability and 
safety. In the next generation, the infrastructure of avionics 
has been varied with respect to the constraints in the space. 
This paper has concluded that proposed avionics will 
overcome the demands in the capacity and efficiency of the 
spectrum will also be greatly improved. 
 Shenghong Li, et al., (2014) has studied the MIMO system 
where the users like downlink and uplink users at the same 
time. Multiple antennas are used at both the mobile stations 
and the base stations. This paper indicates that the system 
will have the less self interference for both kind of users at 
both the stations. In this paper, it is found that data rate is 
maximum with the power constraints which is also 
maximum. From this survey, the author finally concludes 
that, the data rate at full duplex will be very much higher 
than the half duplex system. 
Mohammadali Mohammadi et al., (2015) has suggested 
that the random nodes which is spatial are attached with 
the downlink or uplink wireless nodes. There is a 
interference which is loopback in the Full duplex nodes. In 
order to overcome this problem, we have to study the 
maximum ratio combining schemes, zero forcing algorithm 
and other schemes which are optimal for downlink and 
uplink. To improve the performance of the system, the 
interference are made to be cancelled or negligible. It is 
proved that the maximization is improved by the full 
duplex system. This can also be achieved by doubling the 
half duplex mode’s performance. Even though the 

cancellation of loop back is not perfect, the gain 
performance is most impressive.  

III. EXISTING SYSTEM 

The L-DACS correspondence is assured in its operational 
scope by exchanging messages between a GS and an MS. 
Data from the GS is transmitted through the FL and data 
from the MS through the RL. A succession of frames 
ensures connectivity, a frame being a device for the 
transmission of information between a GS and every MS in 
its scope. For both candidates, six successive steps will 
reflect the evolution of contact between MS and GS. In the 
first step, the MS listens to the GS framing message to all 
covered MSs and its configuration information. The MS 
requests a link to the GS in the second step.  
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The GS accepts this request in the third step and allocates 
an available slot to the linked MS. In the fourth step, the 
MS formulates the resources needed to relay its message to 
the GS. The GS recognizes the MS demand in the fifth step 
and indicates the location of the requested resources (if 
available) in the frame to be used for this MS transmission. 
In the next transmission unit, if the available resource is 
not sufficient, the remaining slots will be allocated. The 
MS transmits its RL message in the sixth phase using the 
GS allocated resource.  
A standardized strategy is proposed for dealing with EMC 
in such settings, consisting of five consecutive approaches  
1) Defining the intrusion situation, the victim receiver, and 
possible interferers. 
2) Characterize each interferer (power, central frequency, 
bandwidth, pattern of antenna radiation, loss of cable and 
mask spectrum). 
3) Characterize the victim recipient (central frequency, 
wavelength, pattern of antenna radiation, loss of cable, 
blocking mask, sensitivity and range of system). 
4) Define the direction of interference (relative location 
between the victim recipient and each potential space and 
frequency interferer) and the pattern of propagation. 
5) Calculate the resulting amount of intrusion on the victim 
recipient and compare it with its overall reasonable level of 
performance. 
Disadvantages 
1. Low SNR 
2. High error rate 
3. Spectrum utilization 

IV. METHODOLGY 

A.  Dynamic spectrum access 

Energetic range get to is the method of expanding range 
effectiveness by means of the real-time alteration of radio 
assets, such as through a prepare of neighborhood range 
detecting, testing, and the independent foundation of 
neighborhood remote associations among cognitive hubs 
and systems. As initially proposed, cognitive radio 
imagined real-time range barters among assorted voting 
public, utilizing for one reason, such as cellular radio, 
range distributed and in utilize for another reason, such as 
open security, and on the other hand, to increase both the 
number of radio get to focuses for open security and for 
more proficiency utilize open security range commercially 
amid crest periods. 

B.  Full Duplex System 

A case of a full-duplex gadget could be a phone; the parties 
at both closes of a call can talk and be listened by the other 
party at the same time. The headphone replicates the 
discourse of the farther party as the amplifier transmits the 
speech of the neighborhood party, since there's a two-way 
communication channel between them, or more entirely 
talking, since there are two communication channels 
between them. 

C.  Half Duplex System 

A half-duplex (HDX) framework gives communication in 
both headings, but as it were one heading at a time (not at 
the same time). Regularly, once a party starts accepting a 
flag, it must hold up for the transmitter to halt transmitting, 
some time recently answering. An case of a half-duplex 
framework may be a two-party framework such as a 

walkie-talkie, wherein one must utilize "over" or another 
already assigned watchword to show the conclusion of 
transmission, and guarantee that as it were one party 
transmits at a time, since both parties transmit and get on 
the same recurrence. A great similarity for a half-duplex 
framework would be a one-lane street with activity 
controllers at each conclusion, such as a two-lane bridge 
beneath re-construction. Activity can stream in both 
bearings, but as it were one heading at a time, directed by 
the activity controllers. Half-duplex frameworks are more 
often than not utilized to moderate transfer speed, since as 
it were a single communication channel is required, which 
is shared on the other hand between the two headings. 

D.  Hybrid Duplex System 

TDMA is utilized to serve different clients inside each cell. 
At that point, inside each time space each BS will plan one 
uplink or downlink client on the off chance that it works in 
HD mode, and will plan one uplink client and one 
downlink client at the same time on the off chance that 
working in FD mode. 

V. PROPOSED SYSTEM 

SNR analysis of the SIC detector and Interference Ignorant 
detector provides the expressions of SNR gain and outage 
probability. This takes place in the rician fading 
environment. At low SNR's the outage performance is 
high. The interference limitation in the Half duplex system, 
overcomes the outage probability at high SNRs. Hence 
through  the detectors, a QOS requirements in the HBD-
ACS are satisfied. The results shows that the diversity gain 
in the Half duplex system is high than that the proposed 
system at high multiplexing gains and vice versa in the 
other condition.  

VI. SIMULATION RESULTS 

 A.  Graph between differences in SNR and probability 
at ground station 

From Fig. 1, for the full duplex enabled ground station, 
there will be the remaining self interference which is 
indicated in the graph. For the successful operation, the 
quality of the residual interference should be maintained. 
This image indicates the low SI which is suitable for 
successful operation. 

 
Fig. 1.Graph between differences in SNR and 

probability at ground station 
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B. Comparison of different SNR gains for different 
probabilities  

            From Fig. 2, through the SNR analysis, it is found that 
the SIC detector provides the outage probability which is 
very low and the SNR gain is high. This figure indicates 
that for the outage probability 10-4, the SNR is high. This 
confirms that if probability is low, the SNR is high.  

 

 
Fig. 2.Comparison of different SNR gains for different       

probabilities 

C.  Framework level blackout likelihood 

From Fig. 3, In Hybrid duplex systems, if there is high 
multiplexing gain, then the SNR will be high and vice 
versa than in half duplex systems and it also includes the 
residual interference and the impedence of the air station.  
 

 
Fig. 3.Framework level blackout likelihood 

VII. CONCLUSION  

Spectrum using is increased with the communication of 
simultaneously of the air and ground station. Finite SNR 
gain ratio ad closed form outage probability is found out. 
Residual SI is major factor for the reduction in the FD 
enabled Ground station. In SIC detector, interference is the 
considerable factor to reduce in the second division of the 
air station. The HBD-ACS has good outage performance 
and moderate SNR gain ratio. Thus from the analysis, it is 
concluded that the diversity gain of the hybrid duplex 
system is free and reliable than the half duplex system. 

FUTURE WORK 

Further, the research can be extended to minimize the 
complexity of the system and to provide the better 
performance in the half duplex mode itself. 
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