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Instructions to the 11ma editor:

This text refers to 11ma D6.0 with submission 06/598r2 applied.
Change clause 3.38 as shown below:

3.38 direct link: A unidirectional link from one non-access point (non-AP) quality of service (QoS) station (QSTA) to another non-AP QSTA operating in the same infrastructure QoS basic service set (QBSS) that does not pass through a QoS access point (QAP). Once a direct link has been set up, all frames between the two non-AP QSTAs are exchanged directly.
Change clause 7.4.3.1 as shown below:

The Destination MAC Address field value is the MAC address of the target destination QSTA that will receive frames on the direct link.

The Source MAC Address field value is the MAC address of the initiating STA QSTA that will send frames on the direct link.
Change clause 7.4.3.3 as shown below:

The Destination MAC Address field value is the MAC address of the target destination QSTA that received frames on the direct link.

The Source MAC Address field value is the MAC address of the initiating STA QSTA that sent frames on the direct link.

Change clause 10.3.25.1.2 as shown below:
The primitive parameters are as follows:

  MLME-DLS.request (

PeerMACAddress,

LinkDirection,

DLSTimeoutValue,

DLSResponseTimeout

)

	PeerMACAddress
	MAC-Address
	Any valid individual MAC address
	Specifies the MAC address of the non-AP QSTA that is the intended immediate sender or recipient of the data flow.

	LinkDirection
	Enumeration
	SEND, RECEIVE
	Specifies which direction the data will flow from this QSTA.


Change clause 10.3.25.2.2 as shown below:

The primitive parameters are as follows:

  MLME-DLS.confirm (

PeerMACAddress,

LinkDirection,

ResultCode,

CapabilityInformation,

DLSTimeoutValue,

SupportedRates

)

	PeerMACAddress
	MAC-Address
	Any valid individual MAC address
	Specifies the MAC address of the non-AP QSTA that is the intended immediate sender or recipient of the data flow.

	LinkDirection
	Enumeration
	SEND, RECEIVE
	Specifies which direction the data will flow from this QSTA.


Change clause 10.3.25.3.2 as shown below:

The primitive parameters are as follows:

  MLME-DLS.indication(

PeerMACAddress,

LinkDirection,

CapabilityInformation,

DLSTimeoutValue,

SupportedRates

)

	PeerMACAddress
	MAC-Address
	Any valid individual MAC address
	Specifies the MAC address of the non-AP QSTA that is the sender or recipient of the data flow.

	LinkDirection
	Enumeration
	SEND, RECEIVE
	Specifies which direction the data will flow from this QSTA.


Change clause 10.3.25.4.2 as shown below:

	PeerMACAddress1
	MAC-Address
	Any valid individual MAC address
	Specifies the MAC address of the non-AP QSTA that is the sender of data on the direct link intended immediate recipient of the teardown.

	PeerMACAddress2
	MAC-Address
	Any valid individual MAC address
	Specifies the MAC address of the non-AP QSTA that is the recipient of data on the direct link with which the DLS is being torn down. This parameter is applicable only at the QAP.


Change clause 10.3.25.5.2 as shown below:

	PeerMACAddress1
	MAC-Address
	Any valid individual MAC address
	Specifies the MAC address of the non-AP QSTA that is the sender of data on the direct link intended immediate recipient of the teardown.

	PeerMACAddress2
	MAC-Address
	Any valid individual MAC address
	Specifies the MAC address of the non-AP QSTA that is the recipient of data on the direct link with which the DLS is being torn down. This parameter is applicable only at the QAP.


Change clause 10.3.25.6.2 as shown below:

The primitive parameters are as follows:

  MLME-DLSTeardown.indication(

PeerMACAddress,

LinkDirection,

ReasonCode

)

	PeerMACAddress
	MAC-Address
	Any valid individual MAC address
	Specifies the MAC address of the non-AP QSTA that is the sender or recipient of the data flow.

	LinkDirection
	Enumeration
	SEND, RECEIVE
	Specifies which direction the data flowed from this QSTA.


Change clause 11.7 as shown below:

Once a direct link has been set up, frames from the Source QSTA to the Destination QSTA may be sent directly.

This protocol prohibits the STAs Destination QSTA from going into PS mode for the duration of the direct link stream as long as there is an active DLS between the two STAs.

Also change clause 11.7 as shown below:
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Figure 203—The four steps involved in direct-link handshake
a)
A STA, QSTA-1, that intends to exchange transmit or receive frames directly with another non-AP STA, QSTA-2, invokes DLS and sends initiates a direct link handshake by sending a DLS Request frame to the QAP (step 1a in Figure 203). This request contains the rate set, capabilities of QSTA-1, and the MAC addresses of QSTA-1 and QSTA-2.

b)
If QSTA-2 is associated in the BSS, direct streams are allowed in the policy of the BSS, and QSTA-2 is indeed a QSTA, then the QAP forwards the DLS Request frame to the recipient, QSTA-2 (step 1b in Figure 203).

c)
If QSTA-2 accepts the direct link setup request stream, it sends a DLS Response frame to the QAP (step 2a in Figure 203), which contains the rate set, (extended) capabilities of QSTA-2, and the MAC addresses of QSTA-1 and QSTA-2.

d)
The QAP forwards the DLS Response frame to QSTA-1 (step 2b in Figure 203), after which the direct link becomes active and frames can be sent from QSTA-1 to QSTA-2 and from QSTA-2 to QSTA-1 the QSTA specified as the Source MACAddress in the DLS Request frame to the QSTA specified as the Destination MACAddress in the DLS Request frame.

Change clause 11.7.1.1 as shown below:

Upon receipt of an MLME-DLS.request primitive from the SME, the QSTA shall do one of the following actions:

· Issue an MLME-DLS.confirm primitive with a result code of SUCCESS if the peer MAC address and the LinkDirection of the MLME-DLS.request primitive is are in the list of QSTAs with which direct links has which have been established; or

· Initiate the setup of the direct link by sending the DLS Request frame to the AP (step 1a in Figure 203). If the QSTA does not receive a DLS Response frame within DLSResponseTimeout after sending the DLS Request frame, the QSTA shall issue an MLME-DLS.confirm primitive with the result code of TIMEOUT.

Upon receipt of the DLS Request frame from the QAP (step 1b in Figure 203), the QSTA MAC shall send to the AP a DLS Response frame (step 2a in Figure 203) with a result code of

· SUCCESS if the QSTA is willing to participate in the direct link with the source peer QSTA. The QSTA shall also issue an MLME-DLS.indication primitive to the SME and shall add the source peer QSTA and a LinkDirection to the list of the QSTAs, if not already present, with to the list of which direct links which have has been established.

· REFUSED if the QSTA is not willing to participate in the direct link.

Upon receipt of the DLS Response frame from the QAP (step 2b in Figure 203), the QSTA shall issue an MLME-DLS.confirm primitive.

· If the result code is SUCCESS, the direct link is considered to be established with the destination peer QSTA in the DLS Response frame, and the QSTA MAC shall add the destination peer QSTA and a LinkDirection to the list of QSTAs with which direct links which have has been established.

· If the result code is REFUSED, the direct links is not considered to have been established.

Change clause 11.7.1.2 as shown below:

Upon receipt of the DLS Request frame (step 1a in Figure 203), the QAP shall

· Send DLS Response frame to the QSTA that sent the DLS Request frame with a result code of Not Allowed in the BSS, if direct links are not allowed in the QBSS (step 2b in Figure 203).

· Send DLS Response frame to the QSTA that sent the DLS Request frame with a result code of Not Present, if the destination recipient QSTA is not present in the QBSS (step 2b in Figure 203).

· Send DLS Response frame to the QSTA that sent the DLS Request frame with a result code of Not a QSTA, if the destination recipient STA does not have QoS facility (step 2b in Figure 203).

· Send the DLS Request frame, with all fields having the same value as the DLS Request frame received by the AP, to the destination recipient QSTA (step 1b in Figure 203).

Upon receipt of the DLS Response frame from a QSTA (step 2a in Figure 203), the QAP shall send DLS Response frame to the source initiating QSTA (step 2b in Figure 203).

Change clause 11.7.2 as shown below:

Both the QSTAs may use direct links for data transfers using any of the access mechanisms defined in this amendment. QSTAs may also set up Block Ack if needed. If needed, the QSTAs may set up TSs with the HC to ensure they have enough bandwidth or use polled TXOPs for data transfer. A protective mechanism (such as transmitting using HCCA, RTS/CTS, or the mechanism described in 9.13) should be used to reduce the probability of other STAs interfering with the direct-link transmissions.

Change clause 11.7.3.1 as shown below:
Upon receipt of the DLS Teardown frame (from the QAP), the QSTA shall issue an MLME-DLSTeardown. indication primitive to the SME and shall delete the QSTA direct link from the list of the QSTAs with which direct links which have has been established.
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Abstract


The DLS definition in 802.11ma draft 6.0 clearly states in clause 3.38 that DLS links are unidirectional. In section 11.7.d it implies that links are bidirectional. This inconsistency does not allow implementations to be made from the specification as it is.





Given that better power savings can be obtained with unidirectional links, with no loss in functionality, this submission clears up the inconsistencies by specifying unidirectional links.
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