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Introduction 
¡ WiFi-Direct is a new operation mode in Wi-Fi 

networks 
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Wi-Fi Direct applications 
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•  File exchange between smartphones 
•  WiFi-Direct based Device-to-device  

transmission in dense wireless networks 



Group formation 
¡  3 cases 
¡  Standard 

¡  Autonomous 

¡  Persistent 
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GO Negotiation 
¡ Device declaring the highest GO Intent value becomes P2P GO 
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802.11 in INET Framework 

¡  802.11 network interface card 
¡  Radio 

¡  Physical layer 

¡  MAC 

¡  CSMA/CA 

¡  Management 

¡  Encapsulation/decapsulation 

¡  802.11 mode configuration 

¡  Station (STA) or Access Point (AP) 

¡  Adhoc mode 
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WiFi-Direct implementation (1) 
¡ …/inet/linklayer/ieee80211/mgmt 
¡  Modified 
¡  Ieee80211MgmtFrame.msg 
¡  Ieee80211MgmtBase.cc 
¡  Ieee80211MgmtBase.h 

¡  New 
¡  Ieee80211MgmtSTAWifiDirect.cc 
¡  Ieee80211MgmtSTAWifiDirect.h 
¡  Ieee80211MgmtSTAWifiDirect.ned 

¡   …/inet/linklayer/ieee80211 
¡  Ieee80211Nic.ned 
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WiFi-Direct implementation (2) 
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Validation tests 
¡  Topology 

¡  3 WiFi-Direct hosts 

¡  Scenario 1 : Standard group formation 
¡  Stations start scanning 
¡  Finding a peer 
¡  GO negotiation between 2 peers 

¡  One becomes GO 
¡  The other becomes client 
¡  GO starts sending Beacon messages 

¡  The 3rd station joins the group 
¡  Ping for connectivity test 

¡  Scenario 2: Autonomous group formation 
¡  GO is assigned by configuration in the .ini file 
¡  After scanning to detect the presence of GO, other hosts join the group 
¡  Ping for connectivity test 
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Scenario 1 : Standard group 
formation (1) 
¡ Discovery Phase 
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host[0] and host[1] discovers each other Discovery time measurement 



Scenario 1 : Standard group 
formation (2) 
¡ GO Negotiation 

 

¡  Provisioning phase 
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Client GO 

•  After the Negotiation phase, 
host[1] becomes GO. 
 



Scenario 1 : Standard group 
formation (3) 
¡ Group joining & connectivity test 

13 

Client GO 

Client 

•  host[2] joins the group 
•  When host[0] sends a Ping  

to host[2], host[1] plays the 
role of Access Point and  
relays the message. 

•  When host[1] sends a Ping to 
host[0], the communication is 
direct. 

 



Scenario 2 : Autonomous 
group formation (1) 
¡  host[0] is configured to be GO of the group in the .ini file 
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Scenario 2 : Autonomous 
group formation (2) 
¡ When host[2] pings host[1], the GO (host[0]) 

plays the role of AP and relays the message  
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Conclusion 

¡ WiFi-Direct is a new communication mode for 
802.11 networks and widely used by smartphones 
or tablets 

¡ We have implemented the WiFi-Direct protocol in 
the INET framework of OMNeT++ following the 
Technical Standard Specification defined by Wi-Fi 
Alliance 

¡  This implementation can be used for research on 
protocol design and performance evaluation of 
WiFi-Direct based networks (e.g. Device-to-
Device dense wireless networks) 
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Thank you ! 
 
 
  

Questions ? 


