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Abstract

This document presents normative text to correct 2 problems with time advertisement:
1.  The 10 byte Time Value in nanoseconds is described as UT0 time.  However the t=0 value
for this 10 byte field is not defined.  It may be that the authors intended the nanosecond time base to start at UT0 = 0.

But UT0 = 0 time is not generally known and is subject to ambiguity.  UT0 = 0 is actually defined to be the first

Instant of the first day of the UT0 year 1 BC.  This is because UT0 does not include a year = 0.  the year 1BC is followed by the year 1AD. Defining the time standard t= 0 this way would be clumsy, a bit counter-intuitive and subject to misunderstanding..  The proposed solution is to include draft text stating, " The time standard in nanoseconds is defined to be zero at the beginning of  the first nanosecond of the first day of the year 2000 AD in UT0."  
2.  Since 99.999% of 802.11 STAs do not have a timebase with greater resolution than 1 microsecond,  it is wasteful of radio resources to encode time error in nanoseconds.  The solution described here reserves the 5 byte time error for the case when Time Advertisement Capability is set to 1 (for the TGp application).  A more simple time error code is then used within the Time Value field to describe the time error.
7.3.2.65 Time Advertisement information element

The Time Advertisement information element, shown in Figure 7-95a1, specifies fields describing the source of time corresponding to a time standard, which 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 receiving STA to align its own estimate of the time standard based on that of another STA. 

	
	
	
	
	
	

	
	Element ID
	Length
	Timing capabilities
	Time Value (optional)
	Time Error

(optional)

	Octets:
	1
	1
	1
	10
	5

	Figure 7-95a1—Time Advertisement element format


The Timing capabilities field specifies the STA's source and encoding of the Time Value field. The encoding of the Timing capabilities field is specified in Table 7-37b.

	Table 7-37b—Encoding of the Timing Capabilities field



	Value
	Usage

	0
	No standardized external time source (arbitrary)

	1
	Timestamp offset based on UT0 [ed: add this reference: ITU-R TF.460-4, and insert the associated pointer here]

	2
	UTC UT0 time at which the TSF timer is 0

	23-255
	Reserved


When the Timing Capabilities field is set to 0, the Time Value and Time Error fields are not present in the Time Advertisement information element. When Timing Capabilities is set to 1, the Time Value field specifies 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 at the time the frame was transmitted. The time standard in nanoseconds is defined to be zero at the beginning of  the first nanosecond of the first day of the year 2000 AD in UT0.  The Timestamp is derived from the TSF Timer as defined in 11.20. When Timing Capabilities is set to 2, the Time Value field is set to the UTC UT0 time at which the TSF Timer is 0. The format, including all subfields is shown in Table 7-37c. 
	Table 7-37c—Time Value field format when Timing Capabilities is 2



	Octet
	Description

	0 - 1
	Year (0-65534)

	2
	Month (1-12)

	3
	Day of month (1-31)

	4
	Hours (0-23)

	5
	Minutes (0-59)

	6
	Seconds (0-59)

	7-8
	Milliseconds (0-999)

	9
	Time Error Code
(see Table 7-37x)


	Table 7-37x—Time Error Code format when Timing Capabilities is 2



	Value
	Time Error (see definition below)

	0
	Time error unknown

	1
	Time error >  10 minutes)

	2
	Time error <=  10 minutes)

	3
	Time error <=  1 minute)

	4
	Time error <=  100 milliseconds)

	5
	Time error <=  10 milliseconds)

	6
	Time error <=  1 millisecond)

	7
	Time error <=  100 microseconds)

	8
	Time error <=  100 microseconds)

	9
	Time error <=  100 microseconds)

	10-255
	Reserved


The Time Error field specifies an unsigned integer in nanoseconds that defines the standard deviation of the error in the Time Value estimate. When the Timing Capabilities field is set to 1, the Time Error field is the error in the estimate of the external time standard (e.g. UT0) compared with the true value of time corresponding to that external time standard, as well as any additional errors introduced when computing the Time Value. 

10
PAGE  
Submission
page 11           
Joe Kwak(InterDigital)


