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Abstract

This document contains a normative text proposal for Tunneled Direct Link Setup (TDLS) with Channel Switching. This document is based on TGz Draft 0.1.


7 Frame formats

7.1 MAC frame formats

7.2 Format of individual frame types

7.2.1 Control frames

7.2.2 Data frames

7.2.2.1 TDLS frame format

Insert two new entries in Table z1 and modify the reserved values as follows:

Table z1—TDLS Packet Type values

	TDLS Type Value
	Meaning

	0
	TDLS Setup Request

	1
	TDLS Setup Response

	2
	TDLS Setup Confirm

	3
	TDLS Teardown Request

	4
	TDLS Teardown Response

	5
	TDLS Tx Path Switch Request

	6
	TDLS Tx Path Switch Response

	7
	TDLS Rx Path Switch Request

	8
	TDLS Rx Path Switch Response

	9
	TDLS Channel Switch Request

	10
	TDLS Channel Switch Response

	11 – 255
	reserved


7.2.2.1.1 TDLS Setup Request frame format

Insert a new entry in Table z2 as follows:

Table z2—Information for TDLS Setup Request frame

	Order
	Information
	Notes

	1
	Link Identifier
	The Link Identifier is specified in 7.3.2.z1.

	2
	Association Request frame body
	The Association Request frame body is specified in 7.2.3.4.

	3
	Dialog Token
	The Dialog Token contains a unique value for this conversation.

	4
	RSNIE_I
	RSNIE for Initiator STA (optional)

	5
	SMK Message 1 FTIE
	SMK Message 1 FTIE (optional)

	6
	DH_I
	Public value for Initiator STA (optional)

	7
	Supported Regulatory Classes
	The Supported Regulatory Classes element is defined in TGy 7.3.2.51 (optional)


7.2.2.1.2 TDLS Setup Response frame format

Insert a new entry in Table z3 as follows:

Table z3—Information for TDLS Setup Response frame

	Order
	Information
	Notes

	1
	Link Identifier
	The Link Identifier is specified in 7.3.2.z1.

	2
	Status Code
	The Status Code is defined in 7.3.1.9.

	3
	Association Request frame body
	The Association Request frame body is specified in 7.2.3.4. Only present for Status Code 0 (Successful).

	4
	Dialog Token
	The Dialog Token is copied from the corresponding TDLS Setup Request.

	5
	RSNIE_P
	RSNIE of Peer STA (optional)

	6
	SMK Message 2 FTIE
	SMK Message 2 FTIE (optional)

	7
	DH_P
	Public value for Peer STA (optional)

	8
	Supported Regulatory Classes
	The Supported Regulatory Classes element is defined in TGy 7.3.2.51 (optional)


Add two new clauses 7.2.2.1.8 and 7.2.2.1.9 as follows:

7.2.2.1.8 TDLS Channel Switch Request frame format

The format of the TDLS Channel Switch Request frame contains the information shown in Table z10.

Table z10—Information for TDLS Channel Switch Request frame

	Order
	Information
	Notes

	1
	Target Channel
	1-octet field which specifies the channel number of the target channel.

	2
	Regulatory Class
	1-octet field which specifies the regulatory class for the target channel.


The TDLS Channel Switch Request frame shall be sent over the direct path. Switching back to the base channel shall always be accepted. The regulatory class for the base channel shall correspond to the regulatory class of the BSS to which the stations are associated.
7.2.2.1.9 TDLS Channel Switch Response frame format

The TDLS Channel Switch Request frame contains the information shown in Table z11.

Table z11—Information for TDLS Channel Switch Response frame

	Order
	Information
	Notes

	1
	Result Code
	1-octet field which contains an integer which is set to 0 to indicate that the switch request is accepted and set to 1 if the switch request is rejected.


The TDLS Channel Switch Response frame shall be sent over the direct path.

7.3 Management frame body components

7.3.1 Fields that are not information elements

7.3.2 Information elements

7.3.2.27 Extended Capabilities information element

Add a row to Table 35a as follows and renumber the reserved values accordingly:

	· Capabilities field

	Bit
	Information
	Notes

	<ANA>
	TDLS Channel Switching
	The TDLS Channel Switching capability bit set to 1 indicates the STA supports Tunneled Direct Link Setup (TDLS) with Channel Switching as described in 11.z1. The TDLS Channel Switching bit set to 0 indicates that the STA does not support this capability.


11 MLME

11.z1 Tunneled Direct Link Setup

Add the following text at the end of clause 11.z1:

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 z12.
Table z12—Parameter Values

	Parameter
	Value

	SwitchTime
	≤ TBD us

	ProbeTime
	≥ TBD us

	SwitchTimeout
	TDB 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.

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.

The off-channel shall be an empty channel. Once beacon transmissions are detected on the off-channel, it shall be changed. The latest scan performed by both peer stations of an intended off-channel shall not be older than 5 minutes.

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.
Annex A

A.4 PICS proforma–IEEE Std. 802.11, 1999 Edition

A.4.3 IUT configuration 

A.4.z1 Wireless Network Management extensions

Add a new entry to the PICS as follows:

	Item
	Protocol Capability
	References
	Status
	Support

	TDLS1
	Tunneled Direct Link Setup
	7.2.2.1, 11.z1
	CFz:M
	Yes, No. N/A

	    TDLS1.1
	    TDLS Setup
	7.2.2.1.1, 7.2.2.1.2
	CFz:M
	Yes, No. N/A

	    TDLS1.2
	    TDLS Teardown
	7.2.2.1.3, 7.2.2.1.4
	CFz:M
	Yes, No. N/A

	    TDLS1.3
	    TDLS Tx Path Switch   
	7.2.2.1.5, 7.2.2.1.6
	CFz:M
	Yes, No. N/A

	    TDLS1.4
	    TDLS Rx Path Switch
	7.2.2.1.7, 7.2.2.1.8
	CFz:M
	Yes, No. N/A

	    TDLS1.5
	    TDLS Peer Key Handshake
	8.5.9
	CFz:M
	Yes, No. N/A

	    TDLS1.6
	    Link RCPI Request/Report
	7.3.2.21.11, 7.3.2.22.11
	CFz:M
	Yes, No. N/A

	    TDLS1.7
	    TDLS Channel Switching
	7.2.2.1.8, 7.2.2.1.9
	CFz:O
	Yes, No, N/A


Annex D

Insert the following entry at the end of the dot11StationConfigEntry sequence list:

Dot11StationConfigEntry::=

    SEQUENCE {

dot11TDLSChannelSwitchingImplemented TruthValue}

Insert the following element at the end of the dot11StationConfigTable element definitions:

dot11TDLSChannelSwitchingImplemented OBJECT-TYPE

SYNTAX TruthValue

MAX-ACCESS read-only 

STATUS current 

DESCRIPTION 

“This attribute, when TRUE, indicates that the station 

implementation is capable of supporting TDLS Channel Switching.

The default value of this attribute is FALSE.”

::= { dot11StationConfigEntry <ANA>}
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