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Time Synchronization:
A high level view
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• Grand Master selected
• Clock tree established
• Offset to Grand Master 

determined
– Per “Link”
– Accumulated downstream

• Time service provided
to MAC client
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Location estimation: 802.11 TGv using TOA
Goal:  Measure distance between 802.11 

entities (in ns)

1. Requester schedules M1 for Tx
2. As it passes through the PHY, t1 

captured
• Using requester clock

3. Time t2 captured in PHY on Rx
• Using slave clock

4. Responder MAC automatically sends M1 
ACK very quickly (a control frame)

5. t3, t4 captured as above
6. M2 carries (t3-t2) to requester

If link delay is fixed & symmetric:

Link delay = [ (t4-t1) – (t3-t2) ] / 2

Clock offset between master and slave
= [ (t2-t1) – (t4-t3) ] / 2

BUT Requester doesn’t know t3 and t2…
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Will work ONLY if link delay
is Fixed & Symmetric
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Protocol options for 802.11
• Apply 1588 messages directly to 802.11

• The brute force method

• Use modified TGv location estimation and either:
• A. Send t3 and t2 instead of (t3-t2)

– Define timestamp point
– Permit Presence Response to go either direction

• B. Supplement link delay measurement with 1588-like SYNC 
message timestamp in HW

• C. Ignore link delay – only send t2 back, don’t measure t3,t4

• Use TSF time to communicate time to stations
• A. Accuracy may be too low
• B. Requires separate message to communicate time offset
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802.11maD7.0
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Requester Responder

M2: t2,t3

.

MLME-PRESENCEREQUEST
     .request(

Peer MAC Address,
Dialog Token,
Response Requested,
Presence Parameters)

MLME-PRESENCERESPONSE
     .indication(

Peer MAC Address,
Dialog Token,
Management Action
          Pending,
Presence Parameters)

MLME-PRESENCEREQUEST
     .confirm(

Dialog Token,
ResultCode)

MLME-PRESENCEREQUEST
     .indication(

Peer MAC Address,
Dialog Token,
Response Requested,
Presence Parameters)

MLME-PRESENCERESPONSE
     .request(

Peer MAC Address,
Dialog Token,
Management Action 

Pending,
Presence Parameters)

MLME-PRESENCERESPONSE
     .confirm(

Dialog Token,
ResultCode)

802.11 TGv Presence 
Request
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802.11v
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802.11v
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802.11v
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802.11v
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from: http://www.intel.com/education/highered/Wireless/Lectures/lecture_02_wirelessenvironment.ppt#415,35,Reference Model (1)


