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Abstract

This document contains additions to the text of 11.aa.24.3 as a response to CID 1159, 1254 of LB170, based upon D2.0.

The text is based upon 11s D7.03 section 11C 12.2.2.
11.aa24.3 HCCA AP Timing Synchronization for TXOP Advertisement

Overlapping HCCA APs for which dot11RobustAVStreamingImplemented is true and dot11HCCATXOPNegotiationActivated is true, synchronize their TSF Timing so that the TXOP Advertisement scheme does not suffer from time differences between the clocks of the overlapping APs.  
In order to use TXOP Advertisement, the AP maintains synchronization with its overlapping APs. HCCA APs that use TXOP Advertisement shall use a DTIM interval with a duration of 2n x 100 TU with n a non-negative integer less than or equal to 5. 
NOTE 1—The DTIM interval of the form 2n x 100 TUhas been chosen so as to facilitate the verification that TXOP reservations do not overlap. The restriction that n be less than or equal to 5 has been chosen so that the range of the TXOP Offset in the reservation, see ??? (TXOP Reservation field), is compatible with the maximal DTIM interval length.
11.aa24.3.1 Timing Offset
When dot11RobustAVStreamingImplemented is true and dot11HCCATXOPNegotiationActivated is true, the HCCA AP shall update the timing offset value with respect to the overlapping HCCA AP based on time stamps from the received Beacon frame as follows:
Toffset = Tt – Tr 
where 
Toffset is the timing offset value 
Tt is the value in the Timestamp field in the received Beacon frame from the overlapping HCCA AP
Tr is the Beacon frame reception time measured in the HCCA AP's TSF timer

The offset value is represented as twos complement. The unit of the offset value is μs. The HCCA AP shall keep the Toffset value calculated from the latest Beacon frame received from each overlapping AP. An HCCA AP may translate the time measured in an overlapping HCCA AP's TSF into the time base of its own TSF as follows: 
Tself = Tneighbor – Toffset 
where 
Tself is the translated time in its own TSF 
Tneighbor is the time measured in the overlapping HCCA AP's TSF

11.aa24.3.2 Clock drift adjustment 
When dot11RobustAVStreamingImplemented is true and dot11HCCATXOPNegotiationActivated is true the HCCA AP shall examine the reception time of the Beacon frames from overlapping HCCA APs with which it maintains synchronization and adjust its TSF timer to compensate the relative timing error among overlapping HCCA APs caused by the clock drift. The HCCA AP adjusts its TSF so that its TSF counting frequency will be aligned to the most delaying overlapping AP. 

The HCCA AP shall operate the following clock drift compensation procedure:

a) If the HCCA AP does not have a valid Toffset value obtained from the previous Beacon frame reception from a particular overlapping HCCA AP, it shall not operate the clock drift compensation for that overlapping AP. 

b) When the HCCA AP receives a Beacon frame from one of the overlapping HCCA APs with which it maintains synchronization, the HCCA AP shall calculate the clock drift amount TClockDrift by comparing the Toffset obtained previously for this overlapping HCCA AP and the Toffset obtained from the Beacon frame reception.  

TClockDrift = Toffset,1 – Toffset,0  

where TClockDrift is the clock drift amount represented as twos complement in unit of μs, the Toffset,1 is the Toffset obtained from the previous reception, and Toffset,0 is the Toffset obtained from the current frame reception. 
d) The HCCA AP shall calculate the TClockDrift value for all overlapping HCCA APs with which it maintains synchronization and pick up the largest TClockDrift value. If the largest TClockDrift is greater than zero, it shall suspend its TSF timer for the duration of the largest TClockDrift. The HCCA AP shall suspend its TSF timer frequently enough so that the delay amount within a single beacon period does not exceed 0.08% of its beacon interval. 

NOTE—This clock drift compensation procedure does not intend to maintain a strict synchronization. It aims to stop TBTT drifting away among overlapping HCCA APs, allowing some jitter of TSF timer. Since the TSF is adjusted in the slower direction, TSF adjustment does not cause a loss of Beacon frame at overlapping APs.

