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IEEE 802.11s WLAN Mesh Standard 

IEEE 802.11 PHY (IEEE 802.11 a/b/g/n/ac)

IEEE 802.11 MAC + 802.11s Mesh

Physical

(OSI Layer 1)

IP, TCP, UDP, ...
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Layers

Data Link

(OSI Layer 2)
Mesh

Channel 

Access

Mesh

Path

Selection

Mesh

Peering
Optional Features
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IEEE 802.11s - Path Selection 

SRC DST 

• Hybrid Wireless Mesh Protocol (HWMP) 

• Distance vector protocol 

• Forwarding via best neighbor based on cost metric 

• Default reactive mode 

• Optional proactive mode 

Neighbor 

14.09.2018 ©  2015  UNIVERSITY OF ROSTOCK  | Faculty of Computer Science and Electrical Engineering 4 



IEEE 802.11s Management Solution 1,2 

14.09.2018 ©  2015  UNIVERSITY OF ROSTOCK  | Faculty of Computer Science and Electrical Engineering 5 



IEEE 802.11s Management Solution 1,2 

14.09.2018 ©  2015  UNIVERSITY OF ROSTOCK  | Faculty of Computer Science and Electrical Engineering 

Mesh Agents 
Bootstrapping 

5 



IEEE 802.11s Management Solution 1,2 

14.09.2018 ©  2015  UNIVERSITY OF ROSTOCK  | Faculty of Computer Science and Electrical Engineering 

Mesh Agents 
Bootstrapping 

5 



IEEE 802.11s Management Solution 1,2 

14.09.2018 ©  2015  UNIVERSITY OF ROSTOCK  | Faculty of Computer Science and Electrical Engineering 

Mesh Agents 
Bootstrapping 

Error Recovery 

5 



IEEE 802.11s Management Solution 1,2 

14.09.2018 ©  2015  UNIVERSITY OF ROSTOCK  | Faculty of Computer Science and Electrical Engineering 

Mesh Agents 
Bootstrapping 

Error Recovery 

5 



IEEE 802.11s Management Solution 1,2 

14.09.2018 ©  2015  UNIVERSITY OF ROSTOCK  | Faculty of Computer Science and Electrical Engineering 

Maintenance / 
Administration? 

5 



IEEE 802.11s Management Solution 1,2 

14.09.2018 ©  2015  UNIVERSITY OF ROSTOCK  | Faculty of Computer Science and Electrical Engineering 

Maintenance / 
Administration? 

Mesh Manager 

5 



IEEE 802.11s Management Solution 1,2 

14.09.2018 ©  2015  UNIVERSITY OF ROSTOCK  | Faculty of Computer Science and Electrical Engineering 

Mesh Manager 

Mesh Agents 

5 



IEEE 802.11s Management Solution 1,2 

14.09.2018 ©  2015  UNIVERSITY OF ROSTOCK  | Faculty of Computer Science and Electrical Engineering 

Mesh Manager 

Mesh Agents 

5 



IEEE 802.11s Management Solution 1,2 

14.09.2018 ©  2015  UNIVERSITY OF ROSTOCK  | Faculty of Computer Science and Electrical Engineering 

Mesh Manager 

Mesh Agents 

Status Monitoring 

Remote Configuration 

5 



IEEE 802.11s Management Solution 1,2 

14.09.2018 ©  2015  UNIVERSITY OF ROSTOCK  | Faculty of Computer Science and Electrical Engineering 

Prototype Architecture 

6 



IEEE 802.11s Management Solution 1,2 

14.09.2018 ©  2015  UNIVERSITY OF ROSTOCK  | Faculty of Computer Science and Electrical Engineering 

Scalability Evaluation 
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Mini-Mesh 3: 
Setup & Testbed Geometry 
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• Optimized for reproducible measurements 

 

• Reduced communication range (attenuators, TX power) 

 

• Line-of-sight miniaturization scale ~ 1 : 560 

  



CHaChA 4: Clustering Heuristic & 
Channel Assignment for 802.11s NW 
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• Spatial clustering 

• Spectral separation 

 

 Parallel cluster communication 
 

 Reduced interference 
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• Standard-compliant distributed clustering algorithm 

based on 802.11s link info & path metrics 

 

 

• Evaluation in Mini-Mesh test bed (5x5 grid) 

• Reproducible cluster formation 

• Distributed monitoring: 20-35% reduced cycle time 
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• Standard-compliant topology-aware BitTorrent 

peer selection based on 802.11s link info & path metrics 

 

 

• Evaluation in Mini-Mesh test bed (5x5 grid) 

• 10 overlay scenarios (seed position, swarm size) 

• Up to 40% reduced data distribution time 
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Evaluation environments 
 

• Miniaturized 802.11n/s real-world testbed (Mini-Mesh) 3 

• Virtual prototyping framework (ViPMesh) 7 
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