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FUZZY LOGIC CONTROLLER (FLC) 

 
INPUT : Resource Allocation (RA), Aggregate Interference (I) = { LOW (L),   MEDIUM (M),   HIGH (H)} 

OUTPUT: Frequency choice (Freq) = { YES (Y),   PROBABLY YES (PY),  PROBABLY NOT (PN),  NO (N)} 
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APPLICATION SCENARIO AND GSM SIMULATOR 
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OTHER WORKS PRESENTED IN LITERATURE 
 
1) SECONDARY USERS (SUs) EXPLOIT THE GSM DOWNLINK FREQUENCIES                

ALLOCATED IN THEIR CELL USING INTERWEAVE PARADIGM 
 
2) SECONDARY USERS (SUs) EXPLOIT THE GSM UPLINK FREQUENCIES                       

ALLOCATED IN THEIR CELL USING UNDERLAY PARADIGM 
 

LIMITS 
 

• FRQUENCY HOPPING IS NOT CONSIDERED ANYWHERE IN LITERATURE 
 
Case 1) 
• OVERLAP OF PRIMARY TRASMISSION AND SECONDARY TRASMISSION DUE TO 

DELAY IN THE SPECTRUM SENSING OPERATION 
 
• IMPRECISE INTERFERENCE MEASUREMENT DUE TO FADING EFFECT ON THE 

GSM TIME SLOT (577µs) 
 
• NEED OF COMMON CONTROL CHANNEL TO EXCHANGE RTS AND CTS             

MESSAGES TO DECIDE SECONDARY TRANSMISSION CHANNEL (HANDSHAKE)  
 
• THE OVERLOAD OF GSM BANDS LIMITS THE BENEFIT OF INTERWEAVE             

APPROACH WHICH AIMS AT EXPLOITING TEMPORAL FREQUENCY VOIDS 
 
Case 2) 
• SECONDARY TRASMISSION WOULD EASILY INTERFERE WITH THE BASE 

STATION SINCE THE SECONDARY USER IS ALWAYS IN LINE OF SIGHT (LOS) 

CONCLUSIONS  
 
WE STUDIED HOW TO EXPLOIT THE SPECTRUM OPPORTUNITIES IN               
THE GSM BAND (USING DOWLINK/UPLINK CARRIERS, FREQUENCY                                  
ALLOCATED IN SECONDARY USER’S CELL OR IN SURROINDING CELLS,             
INTERWEAVE/UNDERLAY PARADIGM) 
 
WE HAVE PRESENTED AN ALGORITHM TO ESTABLISH A DEVICE TO DEVICE  
(D2D) COGNITIVE COMMUNICATION IN A REALISTIC GSM SCENARIO 
 
THIS ALGORITHM USES FREQUENCY CARRIERS ACTIVE IN OTHER CELL 
THAN SECONDARY USER’S CELL TO TAKE ADVANTAGE OF THE PLANNING OF 
GSM FREQUENCY CARRIERS 
 
 

FUTURE WORKS 
 
IMPLEMENT THE SPECTRUM DECISION ALGORITHM 
 
EVALUATE THE PERFORMANCE OF D2D COGNITIVE COMMUNICATION AND          
EVALUATE THE INTERFERENCE WHICH SECONDARY USERS  CAUSE TO      
PRIMARY (GSM) USERS 

REALISTIC GSM NETWORK 
WITH ALL RRM                      

FUNCTIONALITIES 
 

UNDERLAY PARADIGM: TO     
EXPLOIT SPATIAL                

FREQUENCY VOIDS               
GENERATED BY GSM           

FREQUENCY PLANNING  
 

SPECTRUM SENSING BASED 
ON MEASURING OVER 480ms 

 
EXPLOITATION OF BOTH  

UPLINK/DOWNLINK               
FREQUENCY CARRIER IN 

SURROUNDING CELLS 
 

SPECTRUM DECISION BASED 
ON  FUZZY LOGIC 

CONTROLLER 
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Legenda 
 
BCCH FREQUENCY     
BELONGING TO CELL 83 
 
TCH FREQUENCY        
BELONGING TO CELL 83 
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Listen to the BCCH    
channel of secondary 
user’s cell (myBCCH) 

Are all available        
frequency carriers used 

in surroinding cells 

Listen to the BCCH     
channel in surrounding 

cells 

 
Choose one of the UL        

unused frequency carriers 
for secondary usage 

Choose my BCCH and the 
3 “worse” BCCH channels 
(with lower PRX) for deeper 

analysis 

PRX_myBCCH >> 
PRX_otherBCCH  

SUTX is near its Base Station: it 
chooses one of the UL frequencies 

belonging to the cell with lower 
PRX_otherBCCH using FLC 

PRX_BCCH(i) << 
PRX_otherBCCH  

SUTX is far from its Base Station 
but one cell is farther than SU’s 

cell: it chooses one of the UL     
frequencies belonging to the cell 

with PRX_BCCH(i) using FLC 
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ALGORITHM  
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