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Abstract 
AV media streaming requires accurate time synchronization when multiple networked devices render 
coupled streams (e.g. networked speakers) or when the media originates from a real-time source (e.g. 
source is from DVD player, tuner, or is multicast).  Such streaming requires that an accurate, common 
representation of time is distributed among the relevant STAs. 
 
Today, existing 802.11v Presence Request/Response primitives cause timestamp difference 
measurements to be made when certain frames are received or transmitted.  This document describes 
enhancements to Presence Request/Response which make the timestamp capability usable for 
distributing the network clock between STAs and even non-WLAN stations (via p802.1AS). 
 

Notice: This document has been prepared to assist IEEE 802.11. It is offered as a basis for discussion and is not binding on the 
contributing individual(s) or organization(s).  The material in this document is subject to change in form and content after 
further study. The contributor(s) reserve(s) the right to add, amend or withdraw material contained herein. 
 
Release: The contributor grants a free, irrevocable license to the IEEE to incorporate material contained in this contribution, 
and any modifications thereof, in the creation of an IEEE Standards publication; to copyright in the IEEE’s name any IEEE 
Standards publication even though it may include portions of this contribution; and at the IEEE’s sole discretion to permit 
others to reproduce in whole or in part the resulting IEEE Standards publication.  The contributor also acknowledges and 
accepts that this contribution may be made public by IEEE 802.11. 
 
Patent Policy and Procedures: The contributor is familiar with the IEEE 802 Patent Policy and Procedures <http:// 
ieee802.org/guides/bylaws/sb-bylaws.pdf>, including the statement "IEEE standards may include the known use of patent(s), 
including patent applications, provided the IEEE receives assurance from the patent holder or applicant with respect to patents 
essential for compliance with both mandatory and optional portions of the standard."  Early disclosure to the Working Group of 
patent information that might be relevant to the standard is essential to reduce the possibility for delays in the development 
process and increase the likelihood that the draft publication will be approved for publication.  Please notify the Chair 
<stuart.kerry@philips.com> as early as possible, in written or electronic form, if patented technology (or technology under 
patent application) might be incorporated into a draft standard being developed within the IEEE 802.11 Working Group. If you 
have questions, contact the IEEE Patent Committee Administrator at <patcom@ieee.org>. 
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Background: 
 
Synchronized and real-time media streaming applications require that link delays and clock offset be 
measured in such a way that time and frequency synchronization can be realized across LANs that include 
WLAN segments.  Example applications include wireless speakers, media “push-mode” and real-
time/live performance streams. 
 
It is intended that this submission add sufficient p802.11v capabilities to allow the synchronization of 
time and frequency across multiple 802 LANs by the application of p802.1AS, which is based on 
IEEE1588 Version 2. 
 
While the current Presence Request/Response methods measure link delay, this submission proposes 
several additions which make the protocol suitable for measuring both the link delay and the clock offset 
between communicating STAs, primarily through the return of both timestamps captured by the responder 
rather than the difference between the timestamps.   
 
 
Modify Clause 7.3.2.40.1 as indicated below: 
 

7.3.2.40.1 Presence Indication Parameters field 

The Presence Indication Parameters field contains STA presence reporting characteristics. The format of the 
Presence Indication Parameters field is shown in Figure v1. 

         

 Element 
ID (1) 

Length 
(75) 

Report 
Interval Units Normal 

Report 
Interval 

Normal number 
of frames per 

channel 

In-Motion 
Report 
Interval 

In-Motion 
number of 
frames per 

channel 

Inter-
frame 

Interval 

Octets: 1 1 1 2 1 2 1 1 

 
Figure v1 —Presence Reporting Parameters 

The Report Interval Units field contains the units used for the Normal Report Interval field and In-Motion Report 
Interval field, as indicated in Table v-1. 

Table v-1—Report Interval Units Field 

Report Interval Units  Description 

0 Seconds 

1 Microseconds 

2 Minutes 

3 Hours 

4 - 255 Reserved  

 

The Normal Report Interval is the time interval, expressed in the units indicated in the Report Interval Units field  
seconds at which the STA reports or is expected to report its presence when the STA is stationary. 
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The Normal Number of Frames per Channel is the number of Presence Request frames per channel sent or expected 
to be sent by the STA at each Stationary Report Interval. 

The In-Motion Report Interval is the time interval, expressed in the units indicated in the Report Interval Units field  
seconds at which the STA reports or is expected to report its presence when the STA is in motion. If motion 
detection is not supported, this field is set to 0. The definition of motion and the means to determine motion are 
outside the scope of this standard. 

The In-Motion Number of Frames per Channel is the number of Presence Report frames per channel sent or 
expected to be sent by the STA at each In-Motion Report Interval. If motion detection is not supported, this field is 
set to 0. 

The Inter-frame Interval is the time interval, expressed in milliseconds between the transmissions of each of the 
Stationary or In-Motion frames per channel. 
 

7.3.2.40.3 Presence Request Options Field 

Add a new row to table v32 as indicated below:  
 

Table v32—Presence Request Option Bit description 

Bit Included Field 

3 Timing Offset Measurement 

4-15 Reserved 

 
Modify Clause 7.3.2.40.7 as indicated below: 

7.3.2.40.7 Timing Measurements field 

The Timing Measurements field contains timing information. The format of the Timimg Measurements field is 
shown in Figure v2. 

       

 Element ID (7) Length (6 or 
18) 

Timestamp 
Difference 

Timestamp 
Difference 

Units 

Timestamp 
Difference 
Accuracy 

Ingress 
Timestamp 
(optional)  

Octets: 1 1 4 1 1 12 

Figure v2 —Timing Measurements Field 

The Timestamp Difference field contains the time difference between the time that a unicast Presence Request frame 
was received from a STA, defined to occur at the PHY-RXEND.indication of the received Presence Request frame, 
and the time that the corresponding ACK frame was sent to the STA, defined to occur at the PHY-
TXSTART.confirm of the ACK frame transmission. 

The Timestamp Difference Units field contains the units for the timestamp difference field, as indicated in Table 
V35. 

Table v35—Timestamp Difference Units 
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Timing Difference Units  Description 

0 Microseconds 

1 Hundreds of Nanoseconds 

2 Tens of Nanoseconds 

3 Nanoseconds 

4 Tenths of Nanoseconds  

5 - 255 Reserved  

 

The Timestamp Difference Accuracy field contains the expected standard deviation of the timestamp difference of 
the timestamp in the units indicated in the Timestamp Difference Units field. 

The Ingress Timestamp field contains the time at which the unicast Presence Request frame was received by a STA, 
defined to occur at the PHY-RXEND.indication of the received Presence Request frame. The Ingress Timestamp 
field is composed of the time fields defined in Table v-2. The Ingress Timestamp field is present when the Options 
field in the Presence Requst Option element is set to the value of Timing Offset Measurenent, as defined in 
7.3.2.40.3. 
 

Table v-2—Ingress Timestamp Field 

 

Octets Type Description 

6 Unsigned Integer Seconds 

4 Unsigned Integer Nanoseconds (always less than 1e9) 

2 Integer Timescale Offset (used to compute UTC 
(Coordinated Universal Time) from TAI 
(International Atomic Time) –these differ by the 
number of leap seconds applied to UTC since 
1972) 

 
 
Insert the following text as Clause 11.15.4.5 
 
 
11.15.4.5 Timing Offset Measurement Procedure 

The Timing Offset Measurement is used to synchronize the time and/or the frequency of clocks as needed by 
Audio/Video and other applications.  

A STA may request a Timing Offset Measurement from a peer STA that supports Timing Offset Measurement. To 
request a Timing Offset Measurement, the STA shall send a Presence Request frame with a Presence Parameters 
information element that includes the Presence Request Option to indicate that a Timing Offset Measurement is 
requred.  

A STA that supports Timing Offset Measurement and receives Timing Offset Measurement request shall respond 
with Presence Response frames that include a Time Measurement and a Presence Status element indicating the 
result of the request.  If the responding STA is not able to provide Timing Offset Measurement, the STA shall send a 
response with a Presence Status element that indicates Incapable. 
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