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Abstract

This document contains an idea for Direct Link Channel Switching for TGz (off-channel dls). The proposal is intended to be an add-on to Tunneled Direct Link Setup (TDLS). More detail will be added when the proposed approach turns out to be acceptable.

A channel switch is initiated through an action frame exchange based on two new management action frames:
· DLCS request(base channel/off-channel) 
· DLCS response(result code, reason code)
The regulatory class and channel number for the off-channel are assumed to have been agreed upon through a prior exchange, for instance the TDLS setup exchange. This includes exchanging a set of supported channels and  regulatory classes. Reasons for rejecting a request to switch to the off-channel may include “Not in power save state with the AP”, “Busy exchanging traffic with the AP”, “Channel not supported”, “DFS channel”, “Waiting for TIM”, etc. Switching back to the base channel shall always be accepted.
The events occurring for a channel switch are:
· backoff – DLCS request – ACK1 – backoff – DLCS response – ACK2 – switch delay | probe delay – backoff – first transmission
Both stations shall be listening on the new channel not later than switch delay after the end of ACK2. This instance is marked with a “|” in the frame exchange sequence above. The probe delay is needed to get a sense of the channel CCA state om the new channel (in case this channel is not empty), we can refer to existing wording for power save stations here. A first transmission on the new channel shall be preceded by a random backoff. The backoff shall start after the probe delay. Both stations are entitled to request for channel switches. The time before switching back to the base channel should not be less than y ms, to avoid too much overhead due to too frequent channel switches. Each station may make its own determination as to when to switch to the off-channel or to the base channel.
Because there is a backoff between the request and the response, there is a (small) chance that two stations issue a DLCS request at more or less the same time. To reduce the probability of this event, a pending DLCS request should be cancelled when a DLCS request is received. When two DLCS requests still cross, then both DLCS responses will be executed sequentially if they contain result code 0 (accepted). If a DLCS response does not incur a channel switch (because the previous one already took the stations to the off-channel), then there is no prior switch delay and both stations simply continue what they were doing on the channel.
Time based switching seems less attractive because when the time comes to switch, one of the STA may be busy with an exchange with the AP, or it has not been able to go into power save mode with the AP, etc.

Introducing new Control frames for this purpose would make the channel switch more efficient, but the resistance against new control frames is expected to be large, because in many cases it would require a hardware change. An exchange based on action frames (as proposed above)  is more likely to be accepted by the group.
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