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Abstract

This document contains material proposed for inclusion in the draft in the form of insertions into and replacements for material in TGe Draft 4.0.  This particular change is to address issues with the Higher Layer Synchronization capabilities defined within the TGe draft.  Since most of the work for synchronization occurs above the MAC, the motivation for including support for these capabilities is not apparent to the reader.  The informative clause included here provides the missing motivation.

Editorial notes appear in bold italic Times New Roman font, informative notes appear in normal Arial font, and normative text appears in normal Times New Roman font.  Open issues are highlighted using red text in normal Arial font, and begin with "OPEN ISSUE:".  Added text appears in blue with a solid underline.  Deleted text appears in blue with a strikethrough line.
Add the following clause in the appropriate location:

11.6.1 Introduction (Informative)

Higher-layer timer synchronization is beyond the scope of this standard.  However explanation as to how the constructs in this standard can be used to support such capabilities may be useful to the designer.  

One way to accomplish synchronization across a BSS is by multicasting synchronization (Sync) packets from the higher layers containing a time stamp and a sequence number.  These packets would be opaque to the MAC which would be transported the same as any other MSDU (most likely addressed to the multicast address).  Sync packets would be treated as a type of management packet by the higher layers.  The time stamp in the synchronization packet would contain the higher layer clock value at the time when the previous Sync packet was transmitted. The sequence number would include a value corresponding to the packet for which the time stamp is provided.  

The reason why the packet would contain the time stamp for the previous Sync packet (rather than the current packet) is that hardware and layering constraints would prohibit the ability to providing a time stamp for the exact instant the current packet is transmitted within that packet.  However, a MLME-HL-SYNC.indication allows the transmitting QSTA to know exactly when each Sync packet is transmitted.  Receiving QSTA can similarly note the time when each Sync packet is received as well as the sequence number for that frame.  The receiving QSTA would save this receive time indication for each packet along with its sequence number, and compare the indication of the previously received Sync packet to the time stamp in the most currently received packet.  This comparison allows the station to compute an offset which can be used to adjust their time reference to match that of the synchronization source.  The sequence number would used to ensure that the correct packet is being used for time stamp comparison.  It is possible a packet is lost.  In such case the received time stamp for the lost packet should be discarded.

 The last symbol of the Sync frame is indicated by the Physical Layer using the PHY-TXEND.confirm  and PHY-RXEND indication primitives in the transmitter and receiver of the Sync frame respectively. Practical limits on the coincidence of this indication and the last symbol of the Sync frame will be implementation dependent. The accuracy of this technique also depends on the propagation delay between the source and receiving channel.  However, both the time difference between the Physical Layer indication and the last symbol of the Sync frame, and the propagation delay can be considered as fixed-delay components and, therefore, only contribute to the fixed time difference between the transmitter and receiver station’s clocks, and no jitter. An implementation-dependent scheme can be used to cancel or minimize this fixed time difference.

The Sync frame may also be relayed through the AP. In this case, the non-AP QSTA generating the time stamps, notes the reception of the multicast Sync frame from the AP as the indication to save the higher clock value for the next Sync frame.  Receiving QSTAs would also similarly note the time when each Sync packet is received from the AP. The sequence number would include a value corresponding to the frame received from the AP. 

Other implementations (aside from what is described here) may also be supported.
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