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Insert the following new subclause  7.3.2.b at the end of subclause 7.3.2:
7.3.2.b Timing information element

The Timing information element, shown in Figure 7-95a2, contains fields describing the source of time associated with a time standard, that may correspond with an external clock (external time source), an estimate of the offset between that time standard and the TSF timer, and the standard deviation of the error in the offset estimate. This information may be used by a STA to align its own estimate of the time standard based on that of another STA.
	Element ID


	Length
	Timing capabilities
	TTOE
	TTOE-STD
	reserved



Octets
1
          1

        1

     10

      5
          0 - 239
Figure 7-95a2—Timing information element format


	

	

	
	





The Timing capabilities field, shown in Figure 7-95a3, is used to indicate a STA’s source of external time and the current condition of its timing estimator.
	Bits
	description

	b0
	b1
	b2
	b3
	b4
	b5
	b6
	b7
	

	0
	0
	0
	
	No standardized external time source

	0
	0
	1
	
	External time standard is UT0 [ed: add this reference: ITU-R TF.460-6, and insert the associated pointer here]

	010 - 111
	
	Reserved

	
	0
	
	External time source is not currently available (time may continue to be estimated based on this source, e.g. if UT0 is being derived from GPS the coverage may be sporadic)

	
	1
	
	External time source is available and is currently being used to estimate time

	
	0000 – 1111
	Reserved


	

	
	



Figure 7-95a3—Timing capabilities field format

The TSF timer offset estimate (TTOE) contains a two’s complement integer in nanoseconds which, when added to the Timestamp present in the same transmitted frame gives the receiving STA an estimate of the time standard.  The Timestamp is derived from the TSF timer as defined in 11.6a.
The TSF timer standard deviation (TTOE-STD) contains an unsigned integer in nanoseconds that defines the standard deviation of the error in the TTOE which is the difference between the TTOE and the true value of the TSF timer offset.  A STA sets the TTOE-STD field to the maximum value (240-1) to indicate that it has no meaningful error information to provide for the estimate of the external time standard.  

Insert the following new subclause 11.6a after subclause 11.6 and renumber as appropriate:

11.6a  Time advertisement
According 11.1.2 each STA maintains a TSF Timer. The Timestamp field is included in the Timing Advertisement frame, and when a STA transmits the Timing Advertisement frame the Timestamp shall be set to the value of the STA’s TSF timer at the time that the data symbol containing the first bit of the Timestamp is transmitted to the PHY plus the transmitting STA’s delays through its local PHY from the MAC-PHY interface to its interface with the WM [e.g., antenna, light emitting diode (LED) emission surface].  

11.6a.1 Advertising a time standard using the TSF Timer, Timing Advertisement frame and Timing information element (informative)
A STA may advertise a time standard when transmitting the Timing Advertisement frame by including the Timing information element.  As defined in clause 7.3.2.b the Timing information element contains an estimate of the difference between a time standard, which can be derived from an external time source, and the Timestamp included in the frame (using the TTOE field) as well as the standard deviation of the error in that estimate (using the TTOE-STD field).   A STA with an external time source can implement an estimator in a variety of ways, which are beyond the scope of this standard.  The SME provides the Timing information element to the MLME when it requests the MLME to send a Timing Advertisement frame.  When a Timing Advertisement frame is received by a STA its MLME reports the timestamp and Timing information element to the SME.  The receiving STA’s SME can use the Timestamp and Timing information element to align its estimate of the time standard to the transmitting STA’s estimate of the corresponding time standard.
In order to support this Timing Advertisement frame and Timing information element, the MLME-GETTSFTIME.request and MLME-GETTSFTIME.confirm primitives are included in clause 10.  (In order to accurately estimate the TTOE the MLME must be able to provide the current value of its TSF timer to the SME in a known or reasonably bounded time between the instant the SME requests the current value of the TSF timer and the instant the MLME reports it.)  In order for the SME to request the transmission of a Timing Advertisement frame the MLME-TIMING_ADVERTISEMENT.request primitive is also included in clause 10 and includes the Timing information element.  Finally, the  MLME-TIMING_ADVERTISEMENT.indication primitive is included in clause 10 for reception of the frame and includes both the timestamp and optionally the Timing information element.

  
Motion: Move to accept these changes to P802.11p D5.01 and instruct the editor to update the latest 11p draft to include these changes.
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Abstract


Note: This text alternative is derived from IEEE P802.11p 08-1165r5 submission; Richard Roy, Connexis


This document contains a description of the timing information element which is optionally included in Timing Advertisement management frames to distribute information to receiving STAs that allows receiving STAs to estimate the value of time associated with a time standard that may correspond with an external clock in the transmitting STA.  For example, a STA with a GPS module that outputs UTC time can send information to receiving STAs that allow those STAs to estimate UTC time without having to have a GPS device present.






















































































�Add reference in clause 7.
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