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Abstract

This document contains the changes that are needed for resolving comments on DLP. The comments that would be resolved are: 397, 663, 1556, 244, 920, 921, 1069, 1159, 1230, 1239, 1240, 1330, 1396, 1397, 1605, 1606, 1607, 258, 
5. General Description
Delete subclause 5.8
7. Frame Formats

7.3 Management frame body components

7.3.2 Information elements
7.4 Management Actions
7.4.2 DLP Action Frames

Several Action frame formats are defined for DLP Management purposes. An Action field, in the octet field immediately after the Category field, differentiates the formats. The Action field values, associated with each frame format are defined in Table 20.7.

Table 20.7 – DLP Action Codes

	Code
	Meaning

	0
	DLP request

	1
	DLP response

	2
	DLP Probe

	3
	DLP Teardown

	4-255
	Reserved


7.4.2.1 DLP request
Change the subclause and table 20.8 as shown:
The Action body of the DLP-request QoS Action frame body is defined in Table 20.8. 

Table 20.8 – DLP request action body

	Order
	Information
	Notes

	1
	Destination MAC Address
	

	2
	Source MAC Address
	

	3
	Capability Information
	

	4
	DLP Timeout Value (2 octets)
	

	5
	Supported rates
	

	6
	Extended Capability
	The Extended Capability information element is only present in DLP Request frames generated by QSTAs with Capability Information bit 15=1.


The Destination MAC address shall be the target destination address.

The Source MAC address shall be the MAC address of the originator.

The Capability information shall be the capability information of the originator of the request.
The DLP Timeout Value contains the duration, in seconds, after which the direct link is terminated, if there are no frame exchanges with the destination within this duration. 
The supported rates information element shall contain the supported rates information of the originator.

The Extended Capability information element indicates extended capabilities supported by the originator of the request.

7.4.2.2 DLP response

The action body of a DLP-response frame is defined in Table 20.9.

Table 20.9 – DLP response action body

	Order
	Information
	Notes

	1
	Status Code (2 octets)
	

	
	
	

	2
	Destination MAC Address
	

	3
	Source MAC Address
	

	4
	Capability Information
	

	5
	Supported rates
	

	6
	Extended Capability
	The Extended Capability information element is only present in DLP Request frames generated by QSTAs with Capability Information bit 15=1.


The status codes of a DLP-response QoS action frame are defined in Table 20.10. 
Table 20.10 – DLP response QoS action frame status field

	Status Code
	Result Code
	Definition

	0
	SUCCESS
	The non-AP QSTA is willing to participate.

	1
	Not Allowed
	Direct Link is not enabled in the BSS policy

	2
	Not Present
	The Destination STA is not present within this QBSS.

	3
	Not a QSTA
	The Destination STA is not a QSTA.

	4
	Refused
	The STA is not willing to participate.

	5-65535
	Reserved
	


The Destination MAC address in the DLP-response action body when the frame is sent by the sender shall be the target destination address.

The Source MAC address shall be the MAC address of the originator.

The Capability information shall be the capability information of the target destination.  This information shall only be included if the status code corresponds to Successful (status code 0).
The supported rates information element shall contain the supported rates information of the target destination.  This information shall only be included if the status code corresponds to Successful (status code 0).

The Extended Capability information element indicates extended capabilities supported by the originator of the response.  This information shall only be included in the response if the status code corresponds to Successful (status code 0).

7.4.2.3 DLP probe

The action body of the DLPprobe is defined in Table 20.11.

Table 20.11 – DLP probe action body

	Order
	Information

	1
	Destination MAC Address

	2
	Source MAC Address

	3
	Random Data


Insert the following subclause:

7.4.2.4 DLP teardown

The action body of the DLP Teardown is defined in Table 20.12.

Table 20.11 – DLP Teardown action body

	Order
	Information

	1
	Destination MAC Address

	2
	Source MAC Address


10. Layer management
10.3 MLME SAP Interface

Change the clause number of 10.3.13 to 10.3.12 and change the subclause as follows:
10.3.12 Management of Direct Links

This clause describes the management procedures associated with Direct Links. The following DLP management primitives are defined:

–
MLME-DLP.request

–
MLME-DLP.confirm
–
MLME-DLP.indication
–
MLME-DLPTeardown.request

 –
MLME-DLPTeardown.confirm

–
MLME-DLPTeardown.indication 




10.3.12.1 MLME-DLP.request

10.3.12.1.1 Function

This primitive requests Direct Link set up with a specified peer MAC entity.
10.3.12.1.2 Semantics of the service primitive

The primitive parameters are as follows:

MLME-DLP.request 
(










PeerMACAddress,




DLPTimeout,




DLPResponseTimeout,




)

	Name
	Type
	Valid Range
	Description

	
	
	
	

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

	DLPTimeout
	Integer
	Greater than or equal to 1
	Specifies a time limit (in seconds) after which the direct link is terminated, if there are no frame exchange sequences with the peer.

	DLPResponseTimeout
	Integer
	Greater than or equal to 1
	Specifies a time limit (in TU) after which the Direct Link set up procedure is terminated.


10.3.12.1.3 When generated

This primitive is generated by the SME at a non-AP QSTA that wishes to set up a Direct Link to another non-AP QSTA. 
10.3.12.1.4 Effect of receipt

This primitive initiates a Direct Link set up procedure. The MLME subsequently isseus a MLME-DLP.confirm that reflects results.
10.3.12.2 MLME-DLP.confirm

10.3.12.2.1 Function

This primitive reports the results of a Direct Link set up attempt with a specified peer MAC entity.
10.3.12.2.2 Semantics of the service primitive

The primitive parameters are as follows:

MLME-DLP.confirm 
(





PeerMACAddress,




ResultCode,




CapabilityInformation,




DLPTimeout




SupportedRates,





ExtendedCapability




)

	Name
	Type
	Valid Range
	Description

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

	ResultCode
	Enumeration
	SUCCESS, INVALID_PARAMETERS,

NOT_ALLOWED, NOT_PRESENT,

NOT_QSTA,

REFUSED , TIMEOUT
	Indicates the results of the corresponding MLME-DLP.request.

	CapabilityInformation
	As defined in Frame Format
	As defined in Frame Format
	Specifies the operational capability definitions to be used by the peer MAC entity.

	DLPTimeout
	Integer
	Greater than or equal to 1
	Specifies a time limit (in seconds) after which the direct link is terminated, if there are no frame exchange sequences with the peer.

	SupportedRates
	Set of Integers
	1-127 inclusive (for each integer in the set)
	The set of data rates that are supported by the peer MAC entity.

	ExtendedCapability
(QoS only)
	As defined in Frame Format
	As defined in Frame Format
	The extended operational capability definitions to be used by the peer MAC entity.


10.3.12.2.3 When generated

This primitive is generated by the MLME as a result of an MLME-DLP.request to establish a Direct Link with a specified peer MAC entity.
10.3.12.2.4 Effect of receipt
The SME is notified of the results of the Direct Link set up procedure.
10.3.12.3 MLME-DLP.indication

10.3.12.3.1 Function

This primitive indicates the the establishment of a Direct Link with a specific peer MAC entity.

10.3.12.3.2 Semantics of the service primitive

The primitive parameters are as follows:

MLME-DLP.indication 
(





PeerMACAddress,




CapabilityInformation,




DLPTimeout




SupportedRates,





ExtendedCapability




)

	Name
	Type
	Valid Range
	Description

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

	
	
	
	

	CapabilityInformation
	As defined in Frame Format
	As defined in Frame Format
	Specifies the operational capability definitions to be used by the peer MAC entity.

	DLPTimeout
	Integer
	Greater than or equal to 1
	Specifies a time limit (in seconds) after which the direct link is terminated, if there are no frame exchange sequences with the peer.

	SupportedRates
	Set of Integers
	1-127 inclusive (for each integer in the set)
	The set of data rates that are supported by the peer MAC entity.

	ExtendedCapability
(QoS only)
	As defined in Frame Format
	As defined in Frame Format
	The extended operational capability definitions to be used by the peer MAC entity.


10.3.12.3.3 When generated

This primitive is generated by the MLME as result of the establishment of a Direct Link with a specific peer MAC entity that resulted from a Direct Link set up procedure that was initiated by that specific peer MAC entity.

10.3.12.3.4 Effect of receipt

The SME is notified of the establishment of the Direct Link set up.










	
	
	
	

	
	
	
	

	
	
	
	

	
	
	



	


Insert the following subclauses:
10.3.12.4 MLME-DLPTeardown.request

10.3.12.4.1 Function

This primitive requests Direct Link teardown with a specified peer MAC entity.
10.3.12.4.2 Semantics of the service primitive

The primitive parameters are as follows:

MLME-DLPTeardown.request 
(





PeerMACAddress





)

	Name
	Type
	Valid Range
	Description

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


10.3.12.4.3 When generated

This primitive is generated by the SME at a non-AP QSTA that wishes to tear down a Direct Link to another non-AP QSTA. 
10.3.12.4.4 Effect of receipt

This primitive initiates a Direct Link teardown procedure. The MLME subsequently isseus a MLME-DLPTeardown.confirm that reflects results.
10.3.12.5 MLME-DLPTeardown.confirm

10.3.12.5.1 Function

This primitive reports the results of a Direct Link teardown attempt with a specified peer MAC entity.
10.3.12.5.2 Semantics of the service primitive

The primitive parameters are as follows:

MLME-DLPTeardown.confirm 
(





PeerMACAddress,





ResultCode,




)

	Name
	Type
	Valid Range
	Description

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

	ResultCode
	Enumeration
	SUCCESS, FAILURE
	Indicates the results of the corresponding MLME-DLPTeardown.request


10.3.12.5.3 When generated

This primitive is generated by the MLME as a result of an MLME-DLPTeardown.request to teardown an established Direct Link with a specified peer MAC entity.
10.3.12.5.4 Effect of receipt
The SME is notified of the results of the Direct Link teardown procedure.
10.3.12.6 MLME-DLPTeardown.indication

10.3.12.6.1 Function

This primitive indicates the the teardown of an already established Direct Link with a specific peer MAC entity.

10.3.12.6.2 Semantics of the service primitive

The primitive parameters are as follows:

MLME-DLPTeardown.indication 
(





PeerMACAddress,




Reason




)

	Name
	Type
	Valid Range
	Description

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

	Reason
	Enumeration
	REQUESTED, TIMEOUT
	Indicates the reason why the direct link is being torndown.


10.3.12.6.3 When generated

This primitive is generated by the MLME as result of the teardown of a Direct Link with a specific peer MAC entity that resulted from a Direct Link teardown procedure that was initiated either by that specific peer MAC entity or by the local MAC entity.

10.3.12.6.4 Effect of receipt

The SME is notified of the teardown of the Direct Link set up.
















11. MAC sublayer management

Insert the following subclause in clause 11

11.7 DLP operation

In general, STAs are not allowed to transmit frames directly to other STAs in a BSS and should always rely on the AP for the delivery of the frames. However, STAs with QoS facility (i.e., QSTAs) may transmit frames directly to another QSTA by setting up such data transfer using Direct Link Protocol (DLP). The need for this protocol is motivated by the fact that the intended recipient may be in Power Save Mode, in which case it can only be woken up by the AP. The second feature of DLP is to exchange rate set and other information between the sender and the receiver. Finally, DLP messages can be used to attach security information elements. The security elements and the associated security handshake are not part of this standard.

This protocol prohibits the stations going into power-save for the duration of the Direct Stream.

DLP does not apply in an IBSS, where frames are always sent directly from one STA to another.

The DLP handshake is illustrated in Figure 68.9.


Figure 68.9 – The four steps that are involved in the Direct Link handshake.
The responding sation (QSTA2 in figure 68.9) shall not go into power-save until the link becomes inactive, after it sent the DLP-action response frame (labeled as 2a in figure 68.9).

11.7.1 DLP set up

The DLP set up message flow is illustrated in figure 68.10.
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Figure 68.10 – Direct Link Protocol set up message flow
11.7.1.1 Set up procedure at the QSTA

All QSTAs shall maintain a list of QSTAs with which Direct Link has been established.

Upon receipt of MLME-DLP.request from the SME, the QSTA 
–
shall issue an MLME-DLP.confirm with Result Code of “SUCCESS”, if the PeerMACAddress of MLME-DLP.request is in the list of QSTAs with which Direct Link has been established;
–
else shall initiate the set up of the direct link by sending the DLP request Action management frame to the AP (labeled as 1a in Figure 68.9).  If the QSTA does not receive a DLP response Action management frame within DLPResponseTimeout after sending the DLP request Action management frame, the QSTA shall issue an MLME-DLP.confirm with the Result Code of “TIMEOUT”.
Upon receipt of the DLP request Action management frame (from the AP – labeled as 1b in Figure 68.9), the QSTA MAC shall send to the AP a DLP response Action management frame (labeled as 2a in Figure 68.9) with a Result code of
–
“SUCCESS” if the QSTA is willing to participate in the Direct Link with the source QSTA. The QSTA shall also issue an MLME-DLP.indication to the SME and shall add the source QSTA to the list of the QSTAs with which Direct Link has been established.
–
“Refused”, if the QSTA is not willing to participate in the Direct Link.

Upon receipt of the DLP response Action management frame (from the AP – labeled as 2b in Figure 68.9), the QSTA shall issue an MLME-DLP.confirm. 

–
If the Result code is “SUCCESS” the Direct Link is considered to be established with the Destination QSTA in the DLP Response Action management frame, and the QSTA MAC shall add the destination QSTA to the list of QSTAs with which Direct Link has been established.

–
If the Result code is “Refused” the Direct Links is not considered to have been established.

11.7.1.2 Set up procedure at the AP

Upon receipt of the DLP request Action management frame (labeled as 1a in Figure 68.9), the AP shall 
–
send DLP Response Action management frame to the QSTA that sent the DLP request with Result Code of  “Not Allowed”, if Direct Links are not allowed in the QBSS (labeled as 2b in Figure 68.9).

–
send DLP Response Action management frame to the QSTA that sent the DLP request with Result Code of  “Not Present”, if the destination QSTA is not present in the QBSS (labeled as 2b in Figure 68.9).

–
send DLP Response Action management frame to the QSTA that sent the DLP request with Result Code of “Not a QSTA”, if the destination STA does not have QoS facility (labeled as 2b in Figure 68.9).

–
send the DLP Request Action management frame, with all fields having the same value as the DLP Request Action management frame received by the AP, to the destination QSTA (labeled as 1b in Figure 68.9).
Upon receipt of the DLP response frame from a QSTA (labeled as 2a in Figure 68.9), the AP shall send DLP Response Action management frame to the source QSTA (labeled as 2b in Figure 68.9).

11.7.2 Data transfer after DLP set up

Both the QSTAs may use Direct Link for data transfers once the set up has been complete. QSTAs may also set up Burst Ack if needed.

When the direct link is active, QSTAs may use DLP-probes (labeled as 3 in Figure 68.9) to gauge the quality of the link between the two QSTAs.

11.7.3 DLP Teardown

The DLP tear down message flow is illustrated in figure 68.11.
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Figure 68.11 – Direct Link Protocol tear down message flow
11.7.3.1 Teardown procedure at the QSTA

Upon receipt of MLME-DLPTeardown.request from the SME, the QSTA shall initiate the teardown of the direct link by sending the DLP teardown Action management frame to the AP.  If the transmission of the frame is successful, it will issue an MLME-DLPTeardown.confirm with Result Code of “Success”. If the frame could not be transmitted, it will issue an MLME-DLPTeardown.confirm with Result Code of “Failure”. 

Upon receipt of the DLP request Action management frame (from the AP), the QSTA shall issue an MLME-DLPTeardown.indication to the SME and shall delete the QSTA from the list of the QSTAs with which Direct Link has been established.

11.7.3.2 Teardown procedure at the AP

Upon receipt of the DLP teardown Action frame from a QSTA, the AP shall send DLP teardown Action management frame to the destination QSTA.

11.7.4 Error recovery upon a peer failure
The direct link becomes inactive when no frames have been exchanged as part of the direct link for the duration of DLP Timeout Value. The MAC issues an MLME-DLPTeardown.indication to the SME and sends a DLP Teardown Action management frame to the AP, with the peer MAC address as the DA. All frames shall henceforth be sent via the AP.

Annex D

In “dot11OperationTable” of Annex D, delete the entry for “dot11DLPTimeout” and insert the following text to the end of dot11OperationEntry sequence list:

dot11DLPResponseTimeout


INTEGER
Delete the element dot11DLPTimeout in the dot11OperationEntry.

Insert the following elements to the end of dot11OperationEntry element definitions behind dot11ProductID:
dot11DLPResponseTimeout OBJECT-TYPE

SYNTAX INTEGER (1..65535)

MAX-ACCESS read-only

STATUS current

DESCRIPTION

“This attribute shall specify the maximum number of seconds a Direct Link request is to be responded. The default value of this attribute shall be 10.”

::= { dot11OperationEntry 20 }[image: image3.png]
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