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Abstract

This document contains the material proposed to Tge for inclusion in the draft in the form of insertions into and replacements for material in of IEEE std 802.11-1999.  It is intended to replace all sections of P802.11e D2 relating to TSPECs.   

Editorial notes appear in bold italic Times New Roman font, informative notes appear in normal Arial font, and normative text appears in normal Times New Roman font.  Open issues are highlighted using red text in normal Arial font, and begin with "OPEN ISSUE:".  Changes to existing text in current standard are shown underlined and in red for additions and red with strikethrough for deletions.
3.70
traffic specification (TSPEC)

A traffic specification describes the QoS characteristics of a traffic stream created by negotiation between a WSTA and an HC.
A traffic specification shall include a priority value, and may include quantitative objectives for, or limits on, traffic attributes such as MSDU sizes and arrival rates, traffic characteristics such as constant vs. variable data rate, maximum delivery delay, maximum delay variance (jitter), etc. and/or handling modalities such as acknowledgement policy. The MAC sublayer provides selective handling of MSDUs in a manner that attempts to honor the applicable traffic specifications. However, parameter values in traffic specifications are objectives, not guarantees, and it may be impossible, or may become impossible, for the MAC sublayer to provide the requested bandwidth and/or service quality, even in cases where the requested bandwidth had been indicated as being available and/or the requested service quality has previously been provided. 
7.3.2.15
Traffic Specification (TSPEC) element

The Traffic Specification (TSPEC) element contains the set of parameters that define the characteristics and QoS expectations of a traffic stream, in the context of a particular WSTA, for use by the HC and WSTA(s) in support of parameterized QoS traffic transfer using the procedures defined in 11.6.  The element information field comprises the items defined below and illustrated in Figure 42.7.
	Element ID
(13)
	Length

	
	)
	
	TS Info
(2 octets)
	

	Inactivity
Interval
(1 octet)
	 Inter-arrival
Interval
(1 octet)


	Nominal
MSDU Size
(2 octets)
	Minimum
Data Rate
(2 octets)
	Mean
Data Rate
(2 octets)
	Maximum
Burst Size
(2 octets)
	Minimum Tx Rate
(1 octet)
	
	
	


Figure 42.7 – Traffic Specification element format

The Traffic Specification allows a set of parameters more extensive than may be needed, or may be available, for any particular instance of parameterized QoS traffic.  The fields are set to zero for any unspecified parameter values.



The TS Info field is 2 octets which is subdivided as shown in Figure 42.8. The Traffic Type subfield is a single bit which is set to 1 for a continuous or periodic traffic pattern (e.g. isochronous traffic stream  of MSDUs, with constant or variable sizes, that are originated at fixed rate), or is set to 0 for a non-continuous, aperiodic, or unspecified traffic pattern (e.g. asynchronous traffic stream of low-duty cycles).  The TSInfo Ack Policy subfield is 2 bits that identify the acknowledgement policy for use on MSDUs belonging to this traffic category, with the alternatives specified in the paragraph just below Figure 42.8. The FEC field is 1 bit which is set to 1 if FEC as specified in clause 7.5 is to be applied to MPDUs containing MSDUs, or fragments thereof, belonging to this traffic stream.  The User Priority subfield is 3 bits that hold the actual priority value to be used for the transport of MSDUs belonging to this traffic stream in cases where relative prioritization is required. The TSID subfield is 4 bits in length and contains the TSID values in the format defined in 7.1.3.5.1. The TSID in this field identifies the traffic stream, in the context of the WSTA to which the traffic specification applies. The same TSID may be used for multiple traffic streams to streams at different WSTA.
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Figure 42.8 – TS Info field

The TSInfo Ack Policy sub-field is 2 bits in length and indicates whether MAC acknowledgement is required for MPDUs belonging to this traffic stream, and the desired form of those acknowledgements. Certain, selectable and/or optional facilities (e.g. FEC) may require the use of a particular TSInfo Ack Policy setting.  The encoding of the TSInfo Ack Policy field is shown in Table 20.1. If the TS Info Ack Policy is set to Burst Acknowledgement, the HC shall assume, for TXOP scheduling, that the Immediate Burst Ack policy is being used (see 9.10.5).
(ed – I don’t think this statement is relevant because the scheduler cannot know the fragment size)
Table 20.1 – TSInfo Ack Policy field encoding

	Bit 2
	Bit 3
	Usage

	0
	0
	Normal IEEE 802.11 acknowledgement.

The addressed recipient returns an ACK or QoS (+)CF-Ack frame after a SIFS period, according to the procedures defined in 9.2.8, 9.3.3 and 9.10.3.

	1
	0
	
No acknowledgement

The recipient(s) shall not acknowledge the transmission, and the sender treats the transmission as successful without regard for the actual result.

	0
	1
	
Alternate acknowledgement

Reserved for future use, interpreted as normal IEEE 802.11 acknowledgement if received.


	1
	1
	
Burst Acknowledgement

A separate Burst Ack set up mechanism described in 9.10.5 shall be used.


The direction field defines the direction of DATA carried by the traffic stream as defined in table 20.1.1. If bidirectional DATA needs to be carried, the WSTA has to set up two different traffice streams with distinct  TSIDs.
Table 20.1.1 – Direction field encoding

	Bit 8
	Bit 9
	Usage

	0
	0
	Uplink  (WSTA to HC)

	1
	0
	Downlink (HC to WSTA)

	0
	1
	Sidelink (WSTA to WSTA)

	1
	1
	Reserved



The Inactivity Interval field is 1 octet in length, and a non-zero value specifies the maximum amount of time in units of eight ms that may elapse without arrival or transfer of an MSDU belonging to this TS before this TS is deleted by the MAC entity at the HC.  A value of 0 disables the Inactivity Interval. 
The Interarrival Interval field is 1 octet in length, and a non-zero value specifies the nominal interarrival interval, in units of TU, of MSDUs belonging to this traffic stream.  Actual interarrival interval may differ from the value of this field and may not be a constant.   This field provides a reference value for choosing the interval between consecutive MSDU transmissions from the traffic stream under this traffic specification   A value of 0 indicates unspecified interarrival interval.

The Nominal MSDU Size field is 2 octets in length, and a non-zero value specifies the nominal size, in octets, of MSDUs belonging to the TS under this traffic specification.  A value of 0 indicates unspecified or variable size.

The Minimum Data Rate field is 2 octets in length, and a non-zero value specifies the lowest data rate, in units of 1 kbit/s (1k = 1000), that is acceptable for transport of MSDUs belonging to  this TS within the delay and jitter bounds under this traffic specification. A value of 0 indicates unspecified minimum data rate.

The Mean Data Rate field is 2 octets in length, and a non-zero value specifies the nominal sustained data rate, in units of 1 kbit/s (1k = 1000), for transport of MSDUs belonging to this TS within the delay and jitter bounds under this traffic specification. A value of 0 indicates unspecified mean data rate.
The Maximum Burst Size field is 2 octets in length, and a non-zero value specifies the maximum data burst, in units of eight octets, of MSDUs belonging to this TS that may occur for transport within the delay and jitter bounds under this traffic specification. A value of 0 indicates unspecified maximum burst size.
The Minimum Tx Rate field is 1 octet in length and specifies the minimum PHY rate, in units of 0.5Mbit/s that is necessary for successful transport of this TS.  A value of 0 indicates that any supported rate is acceptable. 

NOTE:
This rate information is intended to ensure that the TSPEC parameter values resulting from an admission control negotiation are sufficient to provide the required throughput for the traffic stream.  In a typical implementation, a TS is admitted only if the defined traffic volume can be accommodated at the specified rate within an amount of WM occupancy time that the admissions control entity is willing to allocate to this TS.



(author to managing ed - retain the traffic classifier element description).
7.2.3.10 Action frame format

The frame body of a management frame of subtype Action consists of a 4-octet fixed portion that identifies a functional category and a specific management action, followed by a variable-length portion that is interpreted in the context of that category and action.  The fields in the fixed portion of an Action request are shown in Figure 23.1, and the fields in the fixed portion of an Action response are shown in Figure 23.2.

	octets:  1
	1
	1
	1
	0-2300

	Category
Code
	Action
Code
(even)
	Activation
Delay
	Dialog
Token
	Action Body


Figure 23.1 – Action request frame body
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Figure 23.2 –Action response frame body

The Category Code field is a single octet whose value identifies a group of actions for a particular function, or, for administrative and editorial ease, a group of actions defined by a single task group.  Category code assignments are defined in Table 15.1.  In the remainder of this document, Action frames of a given category are referred to as <category name> Action frames.  For example, frames in the "QoS" category are called "QoS Action frames," "QoS Action Requests," or "QoS Action Responses."  QSTAs that receive an Action frame with a category code that they do not understand discard the frame without reporting an error.

Table 15.1 – Category codes

	Code
	Meaning

	0
	Reserved

	1
	QoS management

	2
	reserved

	3
	reserved

	4 
	reserved

	5 – 255
	Reserved


The Action Code field is a single octet whose value specifies a particular management action in the context of the category code.  There is no requirement for uniqueness nor uniformity of action code assignments between categories.  There is a requirement that Action Requests which generate no response (sometimes referred to as advisory actions) and Action Requests which solicit an Action Response, use even action code values; while Action Responses (generated to report status or in reply to Action Requests) use the action code value of the request plus 1 as the action code value of the response.  QSTAs that receive an Action Request frame with a recognized category code but an unrecognized request (even) action code return an Action Response frame using the action code of the request plus 1, and a status code value of 1, meaning "unrecognized action."  QSTAs that receive an Action Response frame with a recognized category code but an unrecognized response (odd) action code discard the frame without reporting an error.

The Activation Delay field is a single octet, present only in Action Request frames.  The Activation Delay value is interpreted as an unsigned integer.  Action Requests received with an activation delay of 0, as well as all Action Requests with category and action code values not specified to permit non-zero delay values are processed immediately.  Action Requests with category and action code values specified to permit delays that are received with an activation delay greater than zero are processed, and the corresponding Action Response (if any) is returned, after the specified number of TBTTs have occurred (e.g. an activation delay of 1 delays the action until after the next TBTT, and activation delay of 2 delays the action until after the second TBTT, etc.).  A given Action Request frame starting with an activation delay greater than zero will ordinarily be repeated during successive superframes, with its activation delay value decremented by 1 for each superframe until the activation delay reaches 0.  Non-zero activation delays may only be used with category and action codes that are specified to permit or to require such use. 

The Dialog Token field is a single octet whose value is copied from each Action Request frame into the corresponding Action Response frame, but is otherwise ignored.  The dialog token may be useful in the implementation of QSTAs that may issue multiple, concurrent Action Requests, to simplify the matching of Action Responses with particular, outstanding Action Requests.  Unless specified otherwise for a particular category and action code, the dialog token value should remain constant during any repetitions of a particular Action Request, such as may occur on successive superframes when the activation delay value is non-zero.

The Action-specific Status field is a single octet, present only in Action Response frames, which indicates the completion status of the corresponding Action Request.  The status code values are interpreted in the context of the category and action codes.  There is no requirement for uniqueness nor uniformity of status value assignments between categories.  However, there are 2, predefined status values:


Status =0:
Action completed successfully


Status =1:
Unrecognized Action Code value


The Action Body field contains zero or more fixed fields followed by zero or more elements in a format that is specific to the combination of Category Code and Action Code.

7.2.3.10.1 Action Codes for QoS management

	Action Code
	QoS Action Frame

	0
	ADDTS Request

	1
	ADDTS Response

	2
	DELTS Request

	3
	Unused

	4-255
	Reserved


7.4.1
ADDTS QoS Action frame formats
The ADDTS QoS Action frames are used to carry TSPEC and optionally TClas Elements to set up and maintain traffic streams using the procedures defined in 11.6.

The ADDTS Request QoS Action frame has Category set to QoS and Action Code set to 0.  The Activation Delay shall be 0.
The ADDTS Response QoS Action frame has Category set to QoS and Action Code set to 1.  The action-specific status codes are defined in table 20.3.1 below.
Table 20.3.1 Result Codes

	Code value
	Result Code
	Definition

	0
	Success
	The TS has been created with the parameters contained in the Action Body of the request frame.

	1
	Unrecognised Action Code
	This should not occur.

	2
	INVALID_PARAMETERS
	No TS has been created because one or more parameters have invalid values.

	3
	ALTERNATIVE
	The TS has been created with the parameters contained in the Action Body of the response frame.  These are not the same as the parameters in the request frame.

	4
	REFUSED
	The TS has not been created because the request cannot be honored at this time due to other QoS commitments.

	5-255
	Reserved
	


The Action Body of the ADDTS QoS Action frames is shown in Figure 42.16.1. 
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Figure 42.16.1 – Add TS QoS Action Request Action Body




	
	
	
	
	
	

	
	
	
	
	
	




	
	

	
	

	
	

	
	

	
	


7.4.3 DELTS QoS Action frame format

The DELTS QoS Action request frame is used to carry a TSID to delete a traffic stream using the procedures defined in 11.6.

The DELTS Request QoS Action frame has Category set to QoS and Action Code set to 2.  The Activation Delay shall be 0.

The Action Body of a DELTS QoS Action frame is shown in Figure 42.17. Only the TSID field of the TSPEC element is significant, all other fields are considered to be undefined.
	octets:
	
	
	
	

	
	
	
	
	TSPEC Element


Figure 42.17 – Delete TSQoS Action frame body


10.3.11   QoS Management
This mechanism supports the process of adding, modifying, or deleting a traffic stream in a QBSS using the procedures defined in 11.6
The primitives used for this mechanism are called QoS Management primitives, which include MLME-ADDTS.xxx and MLME-DELTS.xxx primitives, where xxx denotes request, confirm, indication, or response.  They each contain the frame body, starting from the Dialog Token field, of the corresponding QoS Management Action frame, i.e., Add TS QoS Action frame or Del TS QoS Action frame, as their parameters.
Table ?? (ed to ed – please add suitable number) defines which primitives are supported by which type of STA.
Table ?? - Supported QoS Management Primitives
	Primitive
	Request
	Confirm
	Indication
	Response

	ADDTS
	WSTA
	WSTA
	HC
	HC

	DELTS
	WSTA & HC
	WSTA & HC
	WSTA & HC
	


10.3.11.1
MLME-ADDTS.request

10.3.11.1.1
Function

This primitive requests addition (or modification) of a traffic stream with a specified peer MAC entity or entities capable of supporting parameterized QoS traffic transfer.

10.3.11.1.2
Semantics of the service primitive

The primitive parameters are as follows:

MLME-ADDTS.request
(


 DialogToken,


 TrafficSpecification,


 TrafficClassification


)

	Name
	Type
	Valid Range
	Description

	DialogToken
	Integer
	0-255
	Specifies a number unique to the QoS management action primitives and frames used in adding (or modifying) the traffic stream of concern

	TrafficSpecification
	As defined in frame format
	As defined in frame format
	Specifies the source address, destination address, TID, traffic characteristics and QoS requirements of the traffic stream of concern

	TrafficClassification
	As defined in frame format
	As defined in frame format
	Specifies the search order, classifier type, and classifier for classifying incoming MSDUs of the  traffic stream of concern




This primitive supports the creation of or modification of a traffic stream.   The stream is defined by the parameters in the TSPEC and optional TClas parameters and identified by the TSID within the TSPEC,  selected by the WSTA SME.
It generates a request from the WSTA to the HC.  The MLME-ADDTS.confirm contains the HC’s response.
NOTE: when the WSTA SME is intending to create a new TS,  it is recommended that the SME allocate TSIDs from among those unused in a circular fashion,  thus avoiding any recently used TSIDs.
10.3.11.1.3
When generated
This primitive is generated by the SME at aWSTA to requestthe addition of a new (or modification of an existing) traffic stream  in order to support parameterized QoS transport of the MSDUs belonging to this traffic stream when a higher-layer protocol or mechanism signals the QSTA to initiate such an addition (or modification).
10.3.11.1.4
Effect of receipt
The WSTA operates the procedures defined in 11.6.



10.3.11.2
MLME-ADDTS.confirm

10.3.11.2.1
Function

This primitive reports the results of a traffic stream addition (or modification) attempt.

10.3.11.2.2
Semantics of the service primitive

The primitive parameters are as follows:


MLME-ADDTS.confirm
(


 ResultCode,


 DialogToken,


 TrafficSpecification,


 TrafficClassification


)
	Name
	Type
	Valid Range
	Description

	ResultCode
	Enumeration
	SUCCESS, INVALID-PARAMETERS,
ALTERNATIVE, TIMEOUT
	Indicates the results of the corresponding MLME-ADDTS.request

	DialogToken
	Integer
	As defined in the corresponding MLME-ADDTS.request
	Specifies a number unique to the QoS management action primitives and frames used in adding (or modifying) the traffic stream of concern

	TrafficSpecification
	As defined in frame format
	As defined in frame format
	Specifies the source address, destination address, TAID, traffic characteristics and QoS requirements of the traffic stream of concern

	TrafficClassification
(optional)
	As defined in frame format
	As defined in the corresponding MLME-ADDTS.request
	Specifies the the search order, classifier type, and classifier for classifying incoming MSDUs of the  traffic stream of concern



For ResultCode values of SUCCESS and ALTERNATIVE,  the TSPEC and optional TClas parameters describe the characteristics of the traffic stream that has been created (or modified).  In the case of SUCCESS,  these parameters exactly match those of the matching MLME-ADDTS.request.

In the case of ALTERNATIVE, they represent an alternative proposal by the HC.  A TS is created with this definition.  If the alternative is not acceptable to the WSTA, it is the responsibility of the WSTA to delete the unwanted TS.
For the other ResultCodes,  no TS has been created.  If this is the result of a modification of an existing TS,  the status of that TS is undefined and the TS shall not be used by the WSTA.  The WSTA should attempt to delete the TS and recreate it if necessary.
10.3.11.2.3
When generated

This primitive is generated by the MLME as a result of an MLME-ADDTS.request indicating the results of that request.  
This primitive is generated when that MLME-ADDTS.request is found to contain invalid parameters, when a timeout occurs, or when the WSTA receives a response in the form of an ADDTS QoS Action frame from the HC.

10.3.11.2.4
Effect of receipt

The SME is notified of the results of the traffic stream addition (or modification) procedure.

The SME should operate the procedures defined in 11.6.


In the case of and ALTERNATIVE ResultCode, if the alternative is not acceptable to the SME, it is the responsibility of the SME to delete the unwanted TS.

In the case of other failure ResultCode values, if this is the result of a modification of an existing TS,  the status of that TS is undefined and the TS shall not be used by the WSTA.  The SME should attempt to delete the TS and recreate it if necessary.
10.3.11.3
MLME-ADDTS.indication

10.3.11.3.1
Function

This primitive reports the initiation of adding (or modifying) a traffic stream to the HC SME.
10.3.11.3.2
Semantics of the service primitive

The primitive parameters are as follows:


MLME-ADDTS.indication
(


 DialogToken,
                              WSTA Address

 TrafficSpecification,


 TrafficClassification


)

	Name
	Type
	Valid Range
	Description

	DialogToken
	Integer
	As defined in the received Add TS QoS Action frame
	Specifies a number unique to the QoS management action primitives and frames used in adding (or modifying) the traffic stream of concern

	WSTA Address
	MAC Address
	
	Contains the MAC address of the WSTA that initiated the MLME-ADDTS.request

	TrafficSpecification
	As defined in frame format
	As defined in the received Add TS QoS Action frame
	Specifies the source address, destination address, TAID, traffic characteristics and QoS requirements of the traffic stream of concern

	TrafficClassification
	As defined in frame format
	As defined in the received Add TS QoS Action frame
	Specifies the the search order, classifier type, and classifier for classifying incoming MSDUs of the  traffic stream of concern


10.3.11.3.3
When generated

This primitive is generated by the MLME as a result of receipt of an initiation to add (or modify) a traffic stream by a specified peer MAC entity in the form of an Add TS QoS Action frame.

10.3.11.3.4
Effect of receipt

The SME is notified of the initiation of a traffic stream addition (or modification) by a specified peer MAC entity.

This primitive solicits a MLME-ADDTS.response from the SME that reflects the results of admission control at the HC on the traffic stream requested to be added (or modified).
The SME should operate the procedures defined in 11.6.

The SME shall generate an MLME-ADDTS.response within a dot11ADDTSResponseTimeout.  

10.3.11.4
MLME-ADDTS.response

10.3.11.4.1
Function

This primitive responds to the initiation of a traffic stream addition (or modification) by a specified WSTA MAC entity.

10.3.11.4.2
Semantics of the service primitive

The primitive parameters are as follows:


MLME-ADDTS.response
(


 ResultCode,


 DialogToken,
                              WSTA Address,


 TrafficSpecification,


 TrafficClassification


)

	Name
	Type
	Valid Range
	Description

	ResultCode
	Enumeration
	SUCCESS, INVALID-PARAMETERS, ALTERNATE, TIMEOUT
	Indicates the results of the corresponding MLME-ADDTS.indication

	DialogToken
	Integer
	As defined in the corresponding MLME-ADDTS.indication
	DialogToken of the matching MLME-ADDTS.indication

	WSTA Address
	MAC Address
	
	WSTA Address of the matching MLME-ADDTS.indication

	TrafficSpecification
	As defined in frame format
	As defined in frame format
	Specifies the QoS parameters of the TS.

	TrafficClassification
	As defined in frame format
	As defined in the corresponding MLME-ADDTS.indication
	Specifies the the search order, classifier type, and classifier for classifying incoming MSDUs of the  traffic stream of concern


The DialogToken and WSTA Address parameters shall be as in the matching MLME-ADDTS.indication.

If the ResultCode is SUCCESS, the TrafficSpecification and (optional) TrafficClassifiation parameters shall be as in the matching MLME-ADDTS-indication.
If the ResultCode is ALTERNATIVE, the TrafficSpecification and TrafficClassification parameters represent an alternative proposed TS.  The TSID within the TSPEC shall be as in the matching indication.The difference may lie in the QoS (e.g., minimum data rate, mean data rate, delay bound, and jitter bound) values, as a result of admission control performed at the SME of the HC on the traffic stream requested to be added (or modified) by the WSTA.  If no adequate bandwidth is available the QoS values may be reduced—in one extreme, the minimum data rate, mean data rate, delay bound, and jitter bound may be all set to zero, indicating no QoS is to be provided to this traffic stream.

10.3.11.4.3
When generated

This primitive is generated by the MLME at the HC as a result of an MLME-ADDTS.indication to initiate addition (or modification) of a traffic stream with a specified peer MAC entity or entities.

10.3.11.4.4
Effect of receipt

This primitive approves addition (or modification) of a traffic stream requested by a specified WSTA MAC entity, with or without altering the traffic specification.

This primitive causes the MAC entity at the HC to send an ADDTS QoS Action Response frame to the requesting WSTA containing the specified parameters..
10.3.11.5
MLME-DELTS.request

10.3.11.5.1
Function

This primitive requests deletion of a traffic stream with a specified peer MAC entity.

10.3.11.5.2
Semantics of the service primitive

The primitive parameters are as follows:


MLME-DELTS.request
(


 DialogToken,
                             WSTA Address,


 TrafficSpecification


)

	Name
	Type
	Valid Range
	Description

	DialogToken
	Integer
	0-255
	Specifies a number unique to the QoS management action primitives and frames used in deleting the traffic stream of concern

	WSTA Address
(HC only)
	MAC Address
	
	(At the HC only) Specifies the MAC address of the WSTA that initiated this TS.

	TrafficSpecification
	As defined in frame format
	As defined in frame format
	
The TSID field within the traffic specification specifies the TS to be deleted.  All other fields are undefined.


This primitive may be generated at the WSTA or HC specifying a traffic stream to be deleted, as determined by the higher-layer signaling policy.
10.3.11.5.3
When generated

This primitive is generated by the SME at an QSTA to initiate deletion of a traffic stream when a higher-layer protocol or mechanism signals the QSTA to initiate such a deletion.

10.3.11.5.4
Effect of receipt

This primitive initiates a traffic stream deletion procedure.  The MLME subsequently issues a MLME-DELTS.confirm that reflects the results.

This primitive causes the local MAC entity to send out a DELTS QoS Action frame containing the specified parameters.  If this primitive was generated at the HC, the frame is sent to the specified WSTA MAC address  If this primitive was generated at the WSTA, the frame is sent to its HC. In either case, The DELTS QoS Action frame does not solicit a response from the receipient other than an  ACK MPDU.
10.3.11.6
MLME-DELTS.confirm

10.3.11.6.1
Function

This primitive reports the results of a traffic stream deletion attempt with a specified peer MAC entity or entities.

10.3.11.6.2
Semantics of the service primitive

The primitive parameters are as follows:


MLME-DELTS.confirm
(


 ResultCode,


 DialogToken,
                              WSTA Address,


 TrafficSpecification


)

	Name
	Type
	Valid Range
	Description

	ResultCode
	Enumeration
	SUCCESS, INVALID-PARAMETERS, FAILURE
	Indicates the results of the corresponding MLME-DELTS.request

	DialogToken
	Integer
	As defined in the corresponding MLME-DELTS.request
	Contains the DialogToken of the matching request.

	WSTA Address
	MAC address
	
	(HC only) contains the WSTA MAC address of the matching request.

	TrafficSpecification
	As defined in frame format
	As defined in the corresponding MLME-DELTS.request
	
Contains the traffic specification of the matching request


10.3.11.6.3
When generated

This primitive is generated by the MLME as a result of an MLME-DELTS.request after the DELTS QoS Action frame has been sent (or attempts to send it have failed) and any internal state regarding the use of the TS has been destroyed. 
10.3.11.6.4
Effect of receipt

The SME is notified of the results of the traffic stream deletion procedure.

10.3.11.7
MLME-DELTS.indication

1.1.1.1.1 10.3.11.7.1
Function

This primitive reports the deletion a traffic stream by a specified peer MAC entity or deletion of the traffic stream due to an inactivity timeout (HC only)
1.1.1.1.2 10.3.11.7.2
Semantics of the service primitive

The primitive parameters are as follows:


MLME-DELTS.indication
(


 DialogToken,
                              Reason,


 TrafficSpecification


)

	Name
	Type
	Valid Range
	Description

	DialogToken
	Integer
	As defined in the received Add TS QoS Action frame
	Specifies a number unique to the QoS management action primitives and frames used deleting the traffic stream of concern

	Reason
	Enumeration
	Requested and Timeout values
	Indicates the reason why the traffic stream is being deleted.

	TrafficSpecification
	As defined in frame format
	As defined in the received Del TS QoS Action frame
	Specifies the source address, destination address, TAID, traffic characteristics and QoS requirements of the traffic stream of concern


1.1.1.1.3 10.3.11.7.3
When generated

This primitive is generated by the MLME as a result of receipt of an initiation to delete a traffic stream by a specified peer MAC entity.

This primitive may also be generated by the MLME at the HC as a result of inactivity of a particular traffic stream.  Inactivity results when a period equal to the Inactivity Interval in the Traffic Specification for the traffic stream elapses without arrival of an MSDU belonging to that traffic stream at the MAC entity of the HC via an MA-UNITDATA.request primitive in the case where the HC is the source station of that traffic stream, or without reception of an MSDU belonging to that traffic stream by the MAC entity of the HC in the case where a WSTA is the source station of that traffic stream. 
This primitive is generated after any other state concerning the TSID within the MAC has been destroyed.
10.3.11.7.4
Effect of receipt

The SME is notified of the initiation of a traffic stream deletion by a specified peer MAC entity.

1.1.1.2 
1.1.1.2.1 

1.1.1.2.2 


	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


1.1.1.2.3 

1.1.1.2.4 


Add new section after 11.5

11.6 Traffic Stream Operation
Introduction (Informative)
A TSPEC describes the QoS characteristics of a traffic stream.   The main purpose of the TSPEC is to reserve resources within the HC and modify the HCs scheduling behavior.  It also allows other parameters to be specified that are associated with the traffic stream,  such as ACK policy and use of FEC.
A TSPEC is transported on the air by the ADD TS and DEL TS MPDUs and across the MLME SAP by the MLME-ADDTS and MLME-DELTS primitives.

Following a successful negotiation, a traffic stream is created,  identified within the WSTA by its TSID,  and identified within the HC by a combination of TSID and WSTA address.
11.6.1 TS Lifecycle
Figure 11.6.1 summarises the TS lifecycle.  (Using the HMSC syntax defined in ITU Z.120). (Ed: add to references section).
Initially a TS is inactive.  No MPDUs may be transmitted by a QSTA using the TSID of an inactive TS.

Following a successful TS Setup initiated by the WSTA,  the TS becomes active,  and either the WSTA or HC may transmit MPDUs using this TSID (according to the TS Info Direction field).
While the TS is active, the parameters of the TSPEC characterising the TS can be re-negotiated, initiated by the WSTA.  This negotiation can succeed – resulting in a change to the TSPEC,  or can fail,  resulting in no change to the TSPEC.

An active TS becomes inactive following a TS deletion process initiated at either WSTA or HC.  It also becomes inactive following a TS timeout detected at the HC.
Figure 11.6.1 – TS Lifecycle
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11.6.2 TS Setup

Figure 11.6.2 shows the sequence of messages occuring at a TS setup.

The WSTA SME decides that a TS needs to be created.  How it does this, and how it selects the TSPEC parameters are beyond the scope of this specification.  It generates an MLME-ADDTS.request containing a TSPEC.

The WSTA MAC transmits the TSPEC in an ADDTS QoS action request to the HC and starts a response timer called ADDTS timer of duration dot11ADDTSResponseTimout.
The HC MAC receives this MPDU and generates an MLME-ADDTS.indication primitive to its SME containing the TSPEC.

The SME in the HC decides whether to admit the TSPEC as specified,  admit the TSPEC with a counter proposal or refuse the TSPEC and generates an MLME-ADDTS.response primitive containing the TSPEC and a status value.  The contents of the TSPEC and status field contain values specified in table 11.6.1.
TABLE 11.6.1 – TSPEC and Status field contents in the MLME-ADDTS.response.
	Condition
	TSPEC Contents
	Status

	HC SME grants requested TXOP
	Exactly as the requested TXOP
	Success

	HC SME grants an altered TXOP
	TSID and direction field the same as the requested TXOP.  Other fields can be modified
	ALTERNATIVE

	HC SME refuses TXOP
	Exactly as the requested TXOP
	REFUSED


The HC MAC transmits an ADDTS QoS action response containing this TSPEC and status.
The WSTA MAC receives this MPDU and cancels its ADDTS timer.  It generates an MLME-ADDTS.confirm to its SME containing the TSPEC and status.
The WSTA SME decides whether the response meets its needs or not.  How it does this is beyond the scope of this specification.   In the “OK” and “ALTERNATIVE_GRANT” Status cases, the TS is in the active state.  If an alternative grant is acceptable,  the setup procedure ends here.  Otherwise,  the whole process can be repeated using the same TSID and a modified TSPEC until the WSTA SME decides that the granted TXOP is adequate or inadequate and cannot be improved.  If the WSTA SME decides to terminate and that an ALTERNATIVE is inadequate,  it is the responsibility of the WSTA SME to destroy the TS using the TS Deletion procedure.
Figure 11.6.2 – TS Setup
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11.6.3 Failed TS Setup
There are three possible types of Failed TS setup:

1. An alternative grant is not acceptable to the WSTA SME
2. The ADDTS MPDU transmission failed

3. No ADDTS MPDU response is received from the HC (for example because of delay due to congestion, or because the response frame cannot be transmitted)
The first case is indistinguishable from success within the MAC,  and is not considered further here.
Cases 2 and 3 are considered to be the same as the WSTA cannot be sure that its transmission failed.  Figure 11.6.3 summarises this case.  The WSTA MAC shall send a DELTS QoS Action request to the HC specifying the TSID of the failed request just in case the HC had received the request and it was the response that was lost.
Figure 11.6.3 – Failed TS Setup detected within WSTA MAC
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11.6.4 TS Deletion
There are two types of TS deletion:  WSTA-initiated and HC-initiated. In both cases, the SME entity above the MAC generates an MLME-DELTS.request specifying the TSID of the TS to be deleted.  This causes the MAC to send a DELTS management action frame.

The TS is considered inactive within the initiating MAC when the ACK MPDU to the manangement action frame is received.  No management action frame response is generated.
Figure 11.6.4 shows the case of TS deletion initiated by the WSTA.  The case of HC-initiated TS deletion is the same with the WSTA and HC labels swapped over.
Figure 11.6.4 – TS Deletion (WSTA-initiated)
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11.6.5 TS Timeout
TS timeout is detected within the HC MAC when no traffic is detected on the TS within the inactivity timeout specified when the TS was created.

For an uplink TS, the timeout is based on the arrival of correctly received MSDUs within the MAC after any decryption and reassembly.

For a downlink TS, the timeout is based on the arrival of valid MAC-UNITDATA.request primitives using this TS at the MAC service interface.
For a sidelink TS,  returning an immediate QoS NULL response to a QoS CF-Poll or no QoS NULL termination of a TXOP are both considered to be inactivity.  Any other use of a polled TXOP delivered to the WSTA is considered to be activity on all sidelink TS associated with that WSTA. Detection of inactivity of this type is optional.

In response to an inactivity timeout,  the HC shall send a DELTS QoS Action request to the WSTA,  and inform its SME using the MLME-DELTS.indication.
The case of uplink TS timeout is shown in figure 11.6.5.
FIGURE 11.6.5 – TS Timeout
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(note to editor.  Please delete TSPEC from MIB in Draft.

Please add a mib variable to annex:

dot11ADDTSResponseTimeout with suitable type and default value of 1 s.)
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