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Abstract

This document contains proposed comments resolutions for LB135, TGz Draft 2.0 Clause 11.20
Instructions to the editor:

· Modify TGz draft 2.0 according to the changes shown in this document in revision marks.
11.20 Tunneled Direct Link Setup

Tunneled Direct Link Setup (TDLS) is characterized by encapsulating setup frames in Data frames, which allows them to be transmitted through an access point transparently. Therefore, the access point does not need to be direct link aware, nor does it have to support any of the capabilities that will be used on the direct link (except security). TDLS also supports power saving, in the form of Peer PSM, Peer U-APSD, and link suspension.
To set up and maintain a direct link, both STAs need to be associated with the same AP.

A STA may be involved in direct links with multiple peer STAs in parallel.

Features may be used on a direct link established using TDLS which are not supported by the BSS. An example is the use of clause 20 MCS when associated with a Clause 19 BSS. When such features are used, the rules specified for these features in an IBSS shall be followed. On the base channel, the BSS rules shall be followed for features which are supported by the AP.
The following terminology is used in this section:

· TDLS initiator: STA which transmits a TDLS Setup Request

· TDLS peer STA: A STA with which a direct link established using the TDLS protocol exists


A direct link transmission is a transmission by a STA associated to an infrastructure BSS, in which the A1 field of the MAC header is set to the MAC address of the Peer STA.

A non-AP STA may act as TDLS initiator or Peer STA when dot11TunneledDirectLinkSetupImplemented is true.


When a direct link has been set up, a STA may transmit a Link RCPI Measurement Request to the peer STA to obtain an indication of the RCPI values at the peer STA. A STA receiving a Link RCPI Measurement Request shall respond with a Link RCPI Measurement Response. The Link RCPI measurement request and report are sent to the peer STA directly. The RCPI information may be used to decide whether to switch over to the direct link for communication with the peer STA.

11.20.1 TDLS Link Establishment
To establish a direct link, the TDLS initiator shall send a TDLS Setup Request to the intended peer STA. If the intended peer STA accepts the direct link, it shall respond with a TDLS Setup Response frame with status code 0 (Successful). If the intended peer STA does not accept the direct link, it shall respond with a TDLS Setup Response with a status code other than 0. If there is no response within dot11DLSResponseTimeout, the TDLS initiator shall terminate the setup procedure. Otherwise, the TDLS initiator shall send a TDLS Setup Confirm to the TDLS peer STA to confirm the receipt of the TDLS Setup Response frame.

The EDCA Parameter Set element inside the TDLS Setup Confirm frame shall contain the QoS parameters which are used on the base channel when the BSS is not QoS capable, and/or on the off-channel. The ACM bits inside the EDCA Parameter Set element shall be set to 0.

If a TDLS Setup Request frame is received after sending a TDLS Setup Request frame and before receiving a TDLS Setup Response, and the source address of the received TDLS Setup Request frame is higher than the own MAC address, then the received TDLS Setup Request shall be silently discarded. If the source address of the received TDLS Setup Request frame is lower than the own MAC address, then the STA shall terminate the TDLS setup it initiated.

If Dot11RSNAEnabled is set to TRUE, then the TPK Hansdshake messages will be included in the TDLS Setup messages, as follows:

· TPK Handshake message #1 shall be included in the TDLS Setup Request message

· TPK Handshake message #2 shall be included in the TDLS Setup Response message

· TPK Handshake message #3 shall be included in the TDLS Setup Confirm message

When the TDLS Setup Handshake has been completed, both TDLS peer STAs shall accept Data frames received over the direct link.

After transmitting a last Data frame through the AP path and before transmitting the first Data frame over the direct link, a TDLS peer STA may send a TDLS DL Path Switch Request. The first Data frame transmitted over the direct link should be transmitted after receipt of the TDLS DL Path Switch Response. This avoids potential reordering of frames between the AP path and the direct link. The TDLS peer STA may also use a message exchange that is part of the direct link establishment or the peer key handshake for this purpose (i.e. any request/response type message exchange between the TDLS peer STAs and through the AP can be used to ensure that no data is in flight between the TDLS peer STAs before switching over the the direct link). The first Data frame may be transmitted after some delay after receiving the TDLS Path Switch Response, to account for potential EDCA related reordering inside the AP, when frames have been transmitted for multiple ACs. The magnitude of this delay (if deemed required) is implementation specific. This delay is absent by default.

11.20.2 TDLS Path Switch
When a STA intends to disable its direct Rx path, for instance to suspend receiving over the direct link, it sends a TDLS AP Path Switch Request to the peer STA. Upon receipt of a TDLS AP Path Switch Request, the receiving STA shall cease queueing new MPDUs for transmission over the direct link. When no further Data frames will be transmitted over the direct link, the responding STA shall send a TDLS AP Path Switch Response. The requesting STA shall not enter a power-saving mode until the TDLS AP Path Switch Response frame has been received..

A STA may request a peer STA to enable its direct Rx path by sending a TDLS DL Path Switch Request. Upon receipt of the TDLS DL Path Switch Request, the receiving STA may enable the direct Rx path and respond with a TDLS DL Path Switch Response. The requesting station shall not transmit frames on the direct link before receiving a TDLS DL Path Switch Response indicating that the Rx path was enabled (reason code 0).

When a STA intends to enter a power save mode, it may suspend the direct link by switching its receptions to the AP path, or enter the Peer PSM by sending a frame with the power management bit set. See 11.2.1.12.
When switching to the AP path, any Block ACK state, including the contents of the reordering buffer, should be deleted by the transmitter and the receiver. Likewise, when switching to the AP path, a frame which is being retransmitted under a Normal ACK policy, should also be discarded.
11.20.3 TDLS Link Teardown
To tear down a direct link, the STA sends a TDLS Teardown Request to the peer STA, after which the STA shall no longer transmit on the direct link. Upon receipt of the TDLS Teardown Request, the peer STA shall disable the direct Rx and Tx paths, destroy the related security parameters, and then respond with a TDLS Teardown Response. Upon receipt of the TDLS Teardown Response, the STA that initiated the teardown shall disable the direct Rx path and destroy the related security parameters. If dot11RSNAEnabled is TRUE, then the FTIE shall be included in the TDLS Teardown Request and Response messages.
Another TDLS Teardown Request may be sent when no TDLS Teardown Response is received. When a TDLS Teardown Request is received for a direct link which does not or no longer exist, a TDLS Teardown Response shall be sent with a status code indicating “Direct link does not or no longer exist”. A teardown takes precedence over any other pending TDLS operation (path switch, etc.).
To obtain adequate protection against hidden nodes, a Peer STA may precede a direct link transmission with an RTS/CTS exchange with the AP.

A TDLS Teardown Request message should be sent through the AP when one or more MPDUs are discarded on the direct link. The connectivity on a direct link may be tested using a (QoS) Null frame.
TDLS frames shall be sent through the AP, which means that the A1 field is set to the BSSID. TDLS shall not be used in an IBSS. BSS parameter settings provided by the AP shall be applied by the peer STAs for direct link traffic on the base channel (i.e. QoS settings, ACM settings, protection settings, etc.).

11.20.4 TDLS Channel Switching
If channel switching is supported (dot11TDLSChannelSwitchingImplemented is set to True), the STA sets the TDLS Channel Switching capability bit to 1 and includes a Supported Regulatory Classes element in TDLS Setup Request and Response frames.

The target channel is determined by the STA which initiates a channel switch, from the set of regulatory classes supported by both peer STAs. The target channel and regulatory class are specified in the TDLS Channel Switch Request frame. The Country and Coverage Class settings on the target channel are the same as in the BSS to which both peer STAs are currently associated. Both STAs are entitled to request for a channel switch.
The events occurring for a channel switch are:
· backoff – TDLS Channel Switch Request – SIFS – ACK1 – […] – backoff – TDLS Channel Switch Response – SIFS – ACK2 – SwitchTime | ProbeTime – backoff – first transmission
Both STAs shall be listening on the new channel not later than SwitchTime after the end of ACK2 (this instance is marked as “|” in the above frame exchange sequence). After switching to the new channel, a STA shall perform a clear channel assessment (CCA) until a frame sequence is detected by which it can correctly set its NAV, or until a period of time equal to at least ProbeTime has transpired (this combined event is indicated as “ProbeTime” in the above frame exchange sequence). A first transmission on the new channel shall be preceded by a random backoff, which shall start at the end of the ProbeTime. If no successful frame exchange has occurred on the off-channel within SwitchTimeout after the end of ACK2, the stations shall go back to the base channel. The values for SwitchTime, ProbeTime and SwitchTimeout are specified in Table 11-z1.

Table 11-z1—Parameter Values

	Parameter
	Value

	SwitchTime
	≤ 100 us

	ProbeTime
	≥ 100 us

	SwitchTimeout
	250 us


Before switching to an off-channel (i.e. a channel which is not the base channel), the stations shall be in PS mode with the AP. To this end, a STA which receives a TDLS Channel Switch Request may enter PS mode with the AP prior to sending the TDLS Channel Switch Response. This possible event is indicated with “[…]” in the above frame exchange sequence.
Because there is a backoff between the request and response, there is a (small) probability that two stations issue a TDLS Channel Switch Request at more or less the same time. To reduce the probability for this event to occur, a pending TDLS Channel Switch Request should be cancelled when a TDLS Channel Switch Request is received. When two TDLS Channel Switch Requests still cross, then both TDLS Channel Switch Responses will be executed sequentially if they contain result code 0 (accepted). If a TDLS Channel Switch Response does not imply a channel switch (because the stations already are on the requested channel), then there is no prior switch and ProbeTime and both stations simply continue what they were doing on the channel.
If the base channel is a DFS channel, then STAs should take care to reside on the base channel enough to receive channel switch announcements by the AP.

On the off-channel, the channel access rules which govern the off-channel shall be observed at any time, including possible DFS, TPC and radar scanning requirements (see below).

Switching back to the base channel shall always be accepted, because the base channel is the only channel at which communications with the AP can take place.

A TDLS Path Switch Request frame and a TDLS Teardown Request frame shall not be transmitted on the off-channel. This avoids that such frames are implicitly also a Channel Switch request, which would potentially complicate their behavior. 

TDLS channel switching shall not be invoked for coverage classes other than 0. This effectively limits channel switching to indoor use only.

11.20.4.1 General Behavior on the Off-Channel

When active on an off-channel, peer stations shall respond to received Probe Requests with a Probe Response indicating “off-channel” as the SSID. The timestamp may contain a random value, while other contents of the Probe Response may be copied from the APs beacon or probe response.
If the off-channel direct link is a 40 MHz direct link, the Probe response shall contain an HT Capabilities element with the Supported channel width set field set to 1, the Channel width field set to 1 and the Forty MHz Intolerant field set to 0, and an HT Information element with the Secondary Channel Offset field set to SCA or SCA, depending on the location of the secondary channel.

The off-channel may be changed for at least 60 minutes when Data frames with a TA other than the peer STA have been received on the off-channel, either during a scan or when active on the off-channel.

If dot11SpectrumManagementRequired is true, a peer STA shall not transmit in an off-channel where radar detection is required, unless the channel has been tested for the presence of radars according to regulatory requirements. If a peer STA which is operating in such a channel detects radar, the peer STA shall discontinue transmissions according to regulatory requirements, and it should send a TDLS Channel Switch Request indicating a switch to the base channel. The channel switch is advised because it avoids an interruption on the direct link.

11.20.4.2 Setting up a 40 MHz direct link

A 40 MHz off-channel direct link may be started if both peer STAs indicated 40 MHz support in the Supported Channel Width Set field of the HT Capabilities element (which is included in the TDLS Setup Request frame and the TDLS Setup Response frame).

Switching to a 40 MHz off-channel direct link is achieved by including the following information in the TDLS Channel Switch Request:

· Regulatory Class element indicating 40 MHz Channel Spacing
· Secondary Channel Offset element indicating SCA or SCB
The regulatory class shall not have a value of 2.407 GHz for the Channel starting frequency.

11.20.4.1.1 Basic 40 MHz functionality

On a 40 MHz direct link, peer STAs may transmit Clause 20 PPDUs using CH_BANDWIDTH = HT_CBW40. A peer STA shall not transmit a 20 MHz PPDU in the secondary channel of its 40 MHz direct link.

11.20.4.1.2 Channel selection for a 40 MHz direct link

If a peer STA chooses to start a 40 MHz direct link that occupies the same two channels as an existing 40 MHz network (i.e. a 20/40 MHz BSSs or a 40 MHz direct link), then it shall ensure that the primary and secondary channels of the new direct link are identical to the primary and secondary channels of the existing 40 MHz network, unless the peer STA discovers that on these two channels there are existing 40 MHz networks with different primary and secondary channels.

If a peer STA chooses to start a 40 MHz direct link, the selected secondary channel should correspond to a channel on which no beacons are detected.

11.20.4.1.3 Switching from a 40 MHz to a 20 MHz direct link

Switching from a 40 MHz direct link to a 20 MHz direct link is established through a TDLS channel switch. When on a 40 MHz direct link, a requested switch to a 20 MHz direct link shall always be accepted.
11.20.4.1.4 CCA sensing and NAV assertion in a 40 MHz direct link

When active on a 40 MHz direct link, the peer STAs shall follow the CCA rules as defined in 11.14.9 and the NAV rules as defined in 11.14.10.







�TGz editor: Move these definitions to Clause 3.
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