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Outline

• 802.11 Beacons reviewed

– Structure

– Frame body contents

– Examples Calculations

– Future Information Elements

– Measurements

• Concept: „Mesh-only“ beacon

– Pros & Cons

• Conlusions
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Management frame format

Min size 

(octet)

Max size 

(octet)

Frame Control 2 2

Duration 2 2

DA 6 6

SA 6 6

Sequence Control 2 2

Frame Body 0 2312

FCS 4 4

• Frame Type (Beacon frame) = Management

• Management frame format
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 Information   Notes  Mandatory Size (octets)

 Timestamp   yes 8

 Beacon interval    yes 2

 Capabi l i ty   yes 2

 Service Set Identi fier (SSID)   yes 2-34
 Supported rates    yes 3-10

 Frequency-Hopping (FH) 

Parameter Set  

 The FH Parameter Set information element i s  present 

within Beacon frames  generated by STAs  us ing FH PHYs .  

yes/no 7

 DS Parameter Set   The DS Parameter Set information element i s  present 

within Beacon frames  generated by STAs  us ing Clause 15, 

Clause 18, and Clause 19 PHYs .  

yes/no 3

 CF Parameter Set   The CF Parameter Set information element i s  present only 

within Beacon frames  generated by APs  supporting a  point 

coordina-tion function (PCF).  

yes/no 8

 IBSS Parameter Set   The IBSS Parameter Set information element i s  present 

only within Beacon frames  generated by STAs  in an IBSS.  

yes/no 4

 Traffic indication map 

(TIM)  

 The TIM information element i s  present only within 

Beacon frames  generated by APs .  

yes/no 6-256

 Country   The Country information element shal l  be present when 

dot11MultiDomainCapabi l i tyEnabled is  true or 

dot11SpectrumManagementRequired is  true.  

yes/no 8 - 256

 FH Parameters    FH Parameters  as  speci fied in 7.3.2.10 may be included i f 

dot11MultiDomainCapabi l i tyEnabled is  true.  

no 4

 FH Pattern Table   FH Pattern Table information as  speci fied in 7.3.2.11 may 

be included i f dot11MultiDomainCapabi l i tyEnabled is  true.  

no 6 - 256
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 Order   Information   Notes  Mandatory Size (octets)

 14   Power Constra int   Power Constra int element shal l  be present i f 

dot11SpectrumManagementRequired is  true.  

yes/no 3

 15   Channel  Switch 

Announcement  

 Channel  Switch Announcement element may be present i f 

dot11SpectrumManagementRequired is  true.  

no 5

 16   Quiet   Quiet element may be present i f 

dot11SpectrumManagementRequired is  true.  

no 8

 17   IBSS DFS   IBSS DFS element shal l  be present i f 

dot11SpectrumManagementRequired is  true in an IBSS.  

yes/no 10 - 255

 18   TPC Report   TPC Report element shal l  be present i f 

dot11SpectrumManagementRequired is  true.  

yes/no 4

 19   ERP Information   The ERP Information element i s  present within Beacon frames  

generated by STAs  us ing extended rate PHYs  (ERPs) defined in 

Clause 19 and is  optional ly present in other cases .  

yes/no 3

 20   Extended 

Supported Rates   

 The Extended Supported Rates  element i s  present whenever there 

are more than eight supported rates , and i t i s  optional  otherwise.  

yes/no 3 - 257

 21   RSN   The RSN information element shal l  be present within Beacon 

frames  generated by STAs  that have dot11RSNAEnabled set to TRUE

yes/no 36 - 256
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(22-24 & 256)
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 Order   Information   Notes  Mandatory Size (octets)

 22   BSS Load   The BSS Load element i s  present when dot11QosOption-Imple-

mented and dot11QBSSLoadImplemented are both true.  

yes/no 7

 23   EDCA Parameter 

Set  

 The EDCA Parameter Set element i s  present when 

dot11QosOptionImplemented is  true and the QoS Capabi l i ty ele-

ment i s  not present.  

yes/no 20

 24   QoS Capabi l i ty   The QoS Capabi l i ty element i s  present when dot11Qos-OptionIm-

plemented is  true and EDCA Parameter Set element i s  not present.  

yes/no 3

 Last   Vendor Speci fic   One or more vendor-speci fic information elements  may appear in 

this  frame. This  information element fol lows  a l l  other information 

elements .  

no 3 - 257
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Example calculation (1)

• Assume minimal functionality beacon

– 802.11a/g OFDM PHY

• Minimum

– 26 B

• Maximum

– 569 B

• Typical

– Depends on Power

saving stations
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 Information  Size (octets)

 Timestamp  8

 Beacon interval   2

 Capabi l i ty  2

 Service Set Identi fier (SSID)  2-34

 Supported rates   3-10

 Traffic indication map 6-256

 Extended Supported Rates   3-257
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Example calculation (2)

• Assume non-US AP location 

– 802.11a/g OFDM PHY, DFS &

TPC required

• Minimum

– 54 B

• Maximum

– 845 B

• Typical

– Depends on Power

saving stations
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Information  Size (octets)

Timestamp  8

Beacon interva l   2

Capabi l i ty  2

Service Set Identi fier (SSID)  2-34
Supported rates   3-10

Traffic indication map (TIM)  6-256

Country  8-256

Extended Supported Rates   3-257

Power Constra int  3

Channel  Switch 

Announcement  

5

Quiet  8

TPC Report  4
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Example calculation (3)

• Assume non-US QAP location 

– 802.11a/g OFDM PHY, DFS &

TPC required, BSS Load, EDCA

parameter set announced

• Minimum

– 81B

• Maximum

– 872B

• Typical

– Depends on Power

saving stations
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Information  Size (octets)

Timestamp  8

Beacon interval  2

Capability  2

Service Set Identifier (SSID)  2-34

Supported rates  3-10

Traffic indication map (TIM)  6-256

Country  8-256

Extended Supported Rates  3-257

Power Constraint  3

Channel Switch 

Announcement  

5

Quiet  8

TPC Report  4

BSS Load  7

EDCA Parameter Set  20
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802.11k

• AP Channel Report

– 3-257B

• BSS Average Access Delay 

– 3B

• Antenna Information

– 3B

• BSS Available Admission Capacity

– 4-28B

• BSS AC Access Delay

– 6B
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802.11r

• Mobility Domain Information

– 9 B

• NAS-ID

– 3-257 (?)

March 2007

Guido R. Hiertz et al., PhilipsSlide 13



doc.: IEEE 802.11-07/0403r0

Submission

802.11u

• Interworking Capability

– 4B

• Generic Advertisement Service Capability

– 2-257B (?)

• Generic Advertising Service Traffic Indication Map

– 6-257B

• ESSID

– 8B

• Default Emergency Services Realm

– 2-257B (?)
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Beacon 

from 

802.11b 

AP
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Beacon 

from 

802.11b/g 

AP
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Beacon 

from 

802.11b/g 

STA 

(IBSS)



doc.: IEEE 802.11-07/0403r0

Submission

March 2007

Guido R. Hiertz et al., PhilipsSlide 18

IEEE beacon 

(SSID: \000)
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IEEE beacon 

(SSID: IEEE)
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IEEE beacon 

(SSID: IEEE.1x)
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MP-only network

• Only MPs connect 

with each other

– No need for „legacy“ 

beacon IEs

– No stations in the 

network

• No AP functionality 

provided
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Combined Mesh and infrastructure BSS

• MP A is 

collocated with 

an AP

– Only this 

combined device 

needs to send 

information for 

STAs

• Uncombined 

MPs do not 

serve STAs
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All MPs collocated with APs

• Shall all beacons 

carry the same 

information?

• Shall the Mesh 

provide to STAs a 

seamless view of 

the network?

– How to ensure?

– Is that 802.11s 

business?
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Competing IEs

• What is the most important information in a beacon 

frame?

• If beacon frame size increases, the frame body may not 

provide sufficient room for all desired IEs

– How to decide on the IEs to include?

– Schedule (round robin etc.) IEs for inclusion?

– Time-critical IEs?

• Can IEs be dropped?

• What does 802.11 say in the absence about expected 

IEs?
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Concept: „Mesh-only“ beacon

• Create a beacon that is 
designed specifically for 
the needs of a Wireless 
Mesh Network

• Do not integrate “legacy” 
elements

– Avoid association attempts 
from STAs

• Optimize structure for 
Wireless Mesh Network

– Avoid “legacy” elements

• No need to tweak beacon 
frame to avoid 
compatibility issues with 
existing 802.11 compliant 
devices

• Possibility to split 
information among 
multiple “Mesh-only” 
beacons

– Provide for  possibility of  
beacon frame 
fragmentation/aggregation
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Separate beacons

• Separate logical 

„entities“ send 

separate “group 

messages” (beacons)

• Allow for different 

beaconing intervals

– Supports different 

update intervals
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Con “Mesh-only” beacon

• Remain single beacon frame format for all 802.11 

amendments

– Keep Mesh and non-Mesh consistent

• Mesh beacon has additional IEs, but no other changes 

– No introduction of a new management type frame

• Avoid some overhead

– Each  separate frame needs separate PHY (PLCP header, preamble 

etc.) & MAC (backoff) 

• Easily support the most likely use case

– MP collocated with an AP
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Pro “Mesh-only” beacon

• Avoid overhead of compatibility

– Why put the burden of beaconing on MPs?

• STA communicates with STA

• STA communicates with AP

• STA cannot communicate with MP

– If MP and STA/AP are disjoint entities, there is no need to share 

functionality/signaling overhead

• Allow for logical separation of AP/MP functionality

– Orthogonal design

• Flexible solution to adopt to the specific Mesh needs
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Conclusion

• Separation of beaconing 

proposed

– Mesh vs. non-Mesh

– Helps to overcome overhead

– Allows for different 

beaconing intervals

– Optimized contents

– Increase flexibility

– Avoid compatibility issues 

with existing devices

• Orthogonal concepts 

should use orthogonal 

mechanisms

• Supports TGs motto 

(“Perfection is achieved 

not when there is nothing 

left to add but when there 

is nothing left to take 

away.”)

– Mesh beacon keeps focused 

to its target objective
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Straw Poll

• Is beacon separation a concept that should go into 

802.11s?

• Yes/No/Abstain: 
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