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Abstract

This document contains revised text, tables, and figures proposed to TGe for the specification of TSPEC, TCLAS, TS Action frames and primitives, and TS addition, modification, and deletion procedures—which are collectively known as TS signaling.  It attempts to remedy existing deficiencies, eliminate unnecessary frames and primitives, streamline primitive and frame exchanges, clarify some unambiguities, tighten certain definitions, and detail operation procedures in regard to TS signaling as partly specified in P802.11E-D3.0.

Make the changes identified below in the corresponding subclauses:

	
	

	
	

	
	

	
	

	
	

	
	


7.3.2.15
Traffic Specification (TSPEC) element

The Traffic Specification (TSPEC) element contains the set of parameters that define the traffic attributes and QoS expectations of the MSDUs to be transferred as a traffic stream (TS) in a QBSS.  In cases where both the source and destination are located in this QBSS, the TSPEC applies to the transfer from the MAC entity of the source to the MAC entity of the destination.  In cases where only the source or destination is located in this QBSS, the TSPEC applies to the transfer from the MAC entity of the source to the MAC entity of the QAP or from the MAC entity of the QAP to the MAC entity of the destination, respectively.  The TSPEC element comprises the fields as defined below and illustrated in Figure 42.7. The length of the TSPEC element information field is 30 octets.

	Element ID (13)         (1 octet)
	Length
(30)        (1 octet)
	Source
Address
(6 octets)
	Destination
Address
(6 octets)
	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 PHY Rate
(1 octet)
	Delay
Bound
(1 octet)
	Jitter Bound
(1 octet)
	Reserved                
               (3 octets)


Figure 42.7 – TSPEC element format

The TSPEC 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 parameters with unspecified values or disallowed from use, as defined below.

The Source Address and Destination Address fields are each 6 octets in length, and contain the source address and destination address, respectively, of the MSDUs belonging to the TS in this TSPEC.  These addresses are the same as those in the MA-UNITDATA.request primitives containing the MSDUs.  
The TS Info field is 2 octets in length and is subdivided as shown in Figure 42.8.  The TSID subfield is 4 bits in length, and contains the TSID in the range 8-15 for the TS in this TSPEC.  TSs sourced at the same WSTA must have different TSIDs, even if they are destined to different QSTAs.  This restriction allows the HC to determine the TS and hence the TSPEC for such purposes as bandwidth scheduling based on the TSID value in an RR or QoS Null frame received from a WSTA.  The TS Path subfield is 1 bit in length, and indicates the Path for transfer of the MSDUs belonging to the TS within the QBSS as defined in Table 20.1.  The combination of the source address, destination address, and TSID uniquely defines a TS.  The TS Path further indicates the path the MSDUs belonging to the TS are to take within the QBSS in their transfer from the source to the destination.  Such an indication provides the information of whether direct WSTA-WSTA, WSTA-HC-WSTA, WSTA-QAP, or QAP-WSTA transfer is to be used inside the given QBSS.  The channel bandwidth needed for the WSTA-HC-WSTA transfer is about twice the channel bandwidth needed for the other transfers.  The TS Type subfield is 1 bit in length, and is set to 1 for a periodic traffic pattern (e.g.,  isochronous voice or video stream of MSDUs, with constant or variable sizes, that are originated at fixed rate), or set to 0 for an aperiodic or unspecified traffic pattern (e.g., asynchronous bursty stream of MSDUs with low-duty cycles).  This information enables the HC to decide whether periodic or aperiodic transfers are to be scheduled for the TS.  The TS Priority subfield is 3 bits in length and specifies the user priority value of the MSDUs belonging to the TS in this TSPEC.  This value is furnished in cases where relative prioritization is needed.  
The TS Ack subfield is 2 bits in length, and provides the policy preferred, but not required, for acknowledging the MSDUs belonging to the TS in this TSPEC, as defined in Table 20.2.  The Ack Policy subfield in the QoS Control field of a given MSDU must be used for acknowledging that MSDU if there is a conflict between that Ack Policy and this TS Ack.  Certain optional facilities (e.g. FEC) may require the use of a particular TSInfo Ack Policy setting.  The TS FEC subfield is 1 bit in length, and is set to 1 if MAC-level FEC as specified in clause 7.5 should be applied to MPDUs containing MSDUs, or fragments thereof, belonging to the TS in this TSPEC, or set to 0 if MAC-level FEC must not be applied to those MPDUs.  The FEC subfields of a given MPDU indicate whether that MPDU is actually MAC-level FEC encoded.  
	 Bits: 15-12
	11-10
	9
	8-6
	5-4
	3
	2-0

	TSID
	TS Path
	TS Type 
	TS Priority 
	TS Ack
	TS FEC
	Reserved


Figure 42.8 – TS Info field

Table 20.1 – TS Path subfield encoding

	Bit 11
	Bit 10
	Usage

	0
	0
	Direct transfer from source WSTA to destination WSTA, both source and destination WSTAs being located in the same QBSS.

	1
	1
	Transfer from source WSTA through the HC to destination WSTA, with both source and destination WSTAs being located in the same QBSS.

	0
	1
	Transfer from source WSTA to QAP, destination WSTA being located at the QAP or outside the QBSS containing the source WSTA and QAP.

	1
	0
	Transfer from QAP to destination WSTA, source WSTA being located at the QAP or outside the QBSS containing the destination WSTA and QAP.



Table 20.2 – TS Ack subfield encoding

	Bit 3
	Bit 2
	Usage

	0
	0
	IEEE 802.11-1999 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
	Alternative acknowledgement.

Reserved for future use, and interpreted as IEEE 802.11-1999 acknowledgement if received.


	0
	1
	No acknowledgement.

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


	1
	1
	Burst Acknowledgement.
A separate Burst Ack mechanism described in 9.10.5 is used.






	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


The Inactivity Interval field is 1 octet in length, and a non-zero value specifies the maximum amount of time in units of 32 ms that may elapse without arrival or transfer of an MSDU belonging to the TS in this TSPEC before the TS is deleted by the MAC entity at the HC.  A value of 0 disables the Inactivity Interval, indicating the TS is never to be deleted based on inactivity .

The Interarrival Interval field is 1 octet in length, and a non-zero value specifies the nominal interval, in units of TU, between arrivals of successive MSDUs belonging to the TS in this TSPEC at the MAC SAP.  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 transfers of successive MSDUs belonging to the TS in this TSPEC.    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 of this TSPEC.  A value of 0 indicates variable or unspecified size.

The Minimum Data Rate field is 2 octets in length, and a non-zero value specifies the lowest data rate in units of1 kbit/s (1k = 1000) for transfer of the MSDUs belonging to this TS within the delay and jitter bounds in this TSPEC.  This minimum data rate is measured over the lifetime of the TS if the TS type is periodic, and over the time when there are MSDUs waiting for transfer if the TS type is aperiodic or unspecified.  The minimum data rate that accounts for the overheads (such as FCSs, MAC headers, PLCP headers, PLCO preambles, and acknowledgments) incurred in transferring these MSDUs is higher than the value of this field.  The transfer is taken along the TS Path defined in Table 20.1.  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 transfer of the MSDUs belonging to this TS within the delay and jitter bounds in this TSPEC.  This mean data rate is measured over the lifetime of the TS regardless of the TS type.  The mean data rate that accounts for the overheads (such as FCSs, MAC headers, PLCP headers, PLCO preambles, and acknowledgments) incurred in transferring these MSDUs is higher than the value of this field.  The transfer is taken along the TS Path defined in Table 20.1.  A value of 0 indicates unspecified mean data rate.
Note:  For a TS of periodic TS type, the Minimum Data Rate is equal to or smaller than the Mean Data Rate.  A larger ratio of Mean Data Rate to Minimum Data Rate implies a better QoS.  For a TS of aperiodic or unspecified TS type, the Minimum Data Rate is equal to or larger than the Mean Data Rate.  The ratio of Minimum Data Rate to Mean Data Rate is the duty cycle of the TS, i.e., the proportion of the time during which this TS has MSDUs waiting for transmission.  The value of this ratio is useful to the HC on making admission control decisions.
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 for transfer within the delay and jitter bounds of the first MSDU of the burst in this TSPEC.  A value of 0 indicates unspecified maximum burst size.  Compared to the transmission times on the WM, the arrival times of the MSDUs of the burst at the MAC SAP appear to be within small ranges.  These MSDUs must be all received at the destination prior to a certain time for any of them to be useful to the end-user application.
The Minimum PHY Rate field is 1 octet in length, and a non-zero value specifies the minimum PHY rate in units of 0.5Mbit/s for transfer of the MSDUs belonging to the TS of this TSPEC.  A value of 0 indicates unspecified minimum PHY rate. 

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.  
The Delay Bound field is 1 octet in length, and a non-zero value specifies the maximum amount of delay in units of eight ms in transfer of an MSDU belonging to the TS of this TSPEC, where the delay is measured between the time marking the arrival of the MSDU at the MAC SAP of the QSTA starting the TS Path of this TS and the time marking the arrival of the MSDU at the MAC SAP of the QSTA ending the TS Path of this TS.  . A value of 0 indicates unspecified minimum PHY rate.
The Jitter Bound field is 1 octet in length, and a non-zero value specifies the maximum difference of delays in units of ms in the transfer of the MSDUs belonging to the TS of this TSPEC, where the delay is defined as in the preceding paragraph..  A value of 0 indicates unspecified jitter bound.
The TS Priority, Minimum Data Rate, Mean Data Rate, Maximum Burst Size, Minimum PHY Rate, Delay Bound, and Jitter Bound fields in a TSPEC express the QoS expectations requested by a WSTA if this TSPEC was issued by that WSTA or established by the HC if this TSPEC was issued by the HC, when these fields are specified with non-zero values.  Unspecified parameters in these fields as indicated by a zero value indicate that the WSTA does not care about the values for these parameters if the TSPEC was issued by that WSTA or the HC does not grant any specific values for these parameters if the TSPEC was issued by the HC.
7.3.2.18
Traffic Classification (TCLAS) Element

Traffic Classification (TCLAS) element contains the set of parameters necessary to identify incoming MSDUs with a particular traffic stream (TS) to which they belong.  MSDUs that are identified using this TCLAS belong to the TS of the affiliated TSPEC, i.e., the TSPEC contained in the same ADDTS Action frame or MLME-ADDTS.indication primitive as this TCLAS.  The TCLAS information field contains  Frame Classifier as defined below and illustrated in Figure 42.16.
	Element ID
(32)                 (1 octet)
	Length
(L)               (1 octet)
	
	
	Frame
Classifier
(L octets)


Figure 42.16 – TCLAS element format
The Frame Classifier field comprises a Classifier Type, a Classifier Mask, and a set of Classifier Parameters.  The Classifier Type is one octet in length and specifies the type of Classifier Parameters in this TCLAS as defined in Table 20.3.  Three classifier types are defined below.
Table 20.3 – Frame classifier types
	Classifier Type
	Classifier Parameters

	0
	Ethernet LLC parameters

	1
	TCP/UDP IP parameters

	2
	IEEE 802.1 D/Q parameters

	
	

	
	

	3 – 255
	Reserved


The Classifier Mask is Classifier Type dependent in length and specifies a bitmap wherein bits that are set to 1 identifies a subset, out of the set, of the Classifier Parameters whose values must match those of the corresponding parameters in an given MSDU for that MSDU to be classifier to the TS of the affiliated TSPEC.  The bitmap is ordered from the least to the most significant bit, with each bit pointing to one of the following Classifier Parameters of the same relative position.  An incoming MSDU that failed to be classified to a particular TS may be classified to another activated TS based on the Frame Classifier for that TS, unless all the Frame Classifiers for the activated TSs have been exhausted—in which case the MSDU does not belong to any activated TS and is classified to be a best effort MSDU.  In cases where there are more bits in the bitmap than Classifier Parameters that follow, those most significant bits that do not point to any Classifier Parameters are set to zero at transmission and ignored upon reception.  




For Classifier Type 0, the Classifier Parameters are the following parameters contained in an Ethernet LLC packet header: Source Address, Destination Address, and Type.  The Frame Classifier field for Classifier Type 0 is defined in Figure 42.16.1. It has a length of 16 octets.
	Classifier Type (0)                (1 octet)
	Classifier Mask                 (1 octet)
	Source Address                 (6 octets)
	Destination Address                 (6 octets)
	Type

                                (2 octets)


Figure 42.16.1 – Frame Classifier of Classifier Type 0 Field
For Clasifier Type 1, the Classifier Parameters are the following parameters contained in a TCP or UDP header: Source Address, Destination Address, Source Port,  Destination Port, and Version, plus the following parameters in an IPv4 header: Type of Service (TOS) and Protocol, or the following parameter in an IPv6 header: Flow Label.  The Frame Classifier field for Classifier Type 1 is defined in Figure 42.16.2. It has a length of 18 octets.
	Classifier Type (1)                (1 octet)
	Classifier Mask                 (1 octet)
	Source Address                 (4 octets)
	Destination Address                 (4 octets)
	Source Port                 (2 octets)
	Destination Port                 (2 octets)
	Version

                                (1 octet)
	TOS

(IPv4)                                (1 octet)
	Protocol (IPv4)                                (1 octet)
	Reserved (IPv4)                                (1 octet)

	
	
	
	
	
	
	
	Flow Label
(IPv6)

(3 octets)


Figure 42.16.2 – Frame Classifier of Classifier Type 1 Field

For Classifier Type 2, the Classifier Parameters are the following parameters in an IEEE 802.1Q tag header: IEEE 802.1D User Priority and IEEE 802.1Q VLAN ID.
	Classifier Type (2)                (1 octet)
	Classifier Mask                 (1 octet)
	User Priority                 (bits 0-2)
	VLAN    ID                 (bits 3-14)
	Reserved                 

(bit 15)

	
	
	(2 octets)


Figure 42.16.3 – Frame Classifier of Classifier Type 2 Field

Insert following the last 7.3.x subclause the following 7.4.x subclauses with the figures and tables included therein, renumbering as necessary:

7.4
QoS management actions

The management action codes within the QoS category are defined in Table 20.6.

Table 20.6 – QoS Action codes

	Code
	Meaning

	0
	Add TS (ADDTS)

	1
	Reserved

	2
	Delete TS (DELTS)

	3
	Reserved

	4
	Define Burst Ack request

	5
	Define Burst Ack response

	6
	Delete Burst Ack request

	7 – 255
	Reserved


7.4.1
ADDTS Action frame format




	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


An ADDTS Action frame is used to add (or modify) a TS in a given QBSS.  The Frame  Body of an ADDTS Action frame contains a Category Code set to 1, an Action Code set to 0, an Activation Delay set to 0, a Dialog Token unique to this TS addition (or modification), a TSPEC element defining this TS, and optionally a TCLAS element identifying this TS, as shown in Figure 42.16.  The Dialog Token, TSPEC Element , and TCLAS Element in this frame are taken from the corresponding MLME-ADDTS.request primitive issued by the QSTA sending this frame.

	Octets:  1
	1
	1
	1
	32
	5-257

	Category Code      (0)
	Action Code      (0)
	Activation Delay      (0)
	Dialog Token
	TSPEC 
Element
	TCLAS Element (Optional)


Figure 42.16 – ADDTS Action frame body

The Dialog Token is chosen by the SME of the QSTA (a WSTA or the HC) that initiated this TS addition (or modification), and identifies this ADDTS Action frame with the corresponding ADDTS Action primitives.
The TSPEC defines, among other things, the QoS expectations requested by a WSTA or established by the HC, respectively, for the transfer of the MSDUs belonging to this TS, depending on whether the ADDTS Action frame containing this TSPEC was sent by that WSTA or HC.  The TCLAS Element provides the information for identifying the MSDUs belonging to this TS, and is optional in the sense that its absence will not result in any ambiguities in identifying those MSDUs with this TS. 

7.4.2
DELTS Action frame format


 
A DELTS Action frame is used to delete a TS in a given QBSS.  The Frame Body of a DELTS Action frame contains a Category Code set to 1, an Action Code set to 2, an Activation Delay set to 0, a Dialog Token unique to the deletion of this TS, and a TSPEC element defining this TS, as shown in Figure 42.17.  The Dialog Token and TSPEC Element in this frame are taken from the corresponding MLME-DELTS.request primitive issued by the QSTA sending this frame, or determined by the MAC entity of the QSTA sending this frame not as a result of an MLME-DELTS.request.
	Octets:  1
	1
	1
	1
	32

	Category Code      (0)
	Action Code       (2)
	Activation Delay      (0)
	Dialog Token
	TSPEC Element


Figure 42.17 – DELTS Action frame body


The Dialog Token is chosen by the SME or the MAC that initiated this TS deletion, and identifies this DELTS Action frame with the corresponding DELTS Action primitives.
The TSPEC is recollected by the SME from the TSPEC currently in effect for this TS and specifies, among other things, the source address, destination address, and TSID of this TS.
Insert following 7.4.2 the 7.4.x subclauses with the figures and tables included therein, renumbering as necessary:

10.3.11
TS addition (or modification) and deletion
This mechanism supports the process of adding, modifying, or deleting TS in a QBSS using the procedures defined in 11.6.

The primitives used for this mechanism are called TS Action primitives, which include MLME-ADDTS.xxx and MLME-DELTS.xxx primitives, where xxx denotes request, confirm, and indication.  They each contain the frame bodyexcept the Category Code, Action Code, and Activation Delay, of the corresponding TS Action frame, i.e., ADDTS Action frame or DELTS Action frame, as their parameters.

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


10.3.11.1
MLME-ADDTS.request

10.3.11.1.1
Function

This primitive requests addition (or modification) of a TS in the QBSS in which the requesting QSTA is associated.

10.3.11.1.2
Semantics of the service primitive

The primitive parameters are as follows:

MLME-ADDTS.request
(


 
DialogToken,



 TSPEC,



 TCLAS



)

	Name
	Type
	Valid Range
	Description

	DialogToken
	Integer
	0-255
	Specifies a number unique to this TS addition (or modification) and used in the corresponding primitives and frames

	TSPEC
	As defined in frame format
	As defined in frame format
	Specifies the source address, destination address, TS info, traffic characteristics, and QoS expectations of the MSDUs belonging to this TS

	TCLAS (Optional)
	As defined in frame format
	As defined in frame format
	Specifies the matching parameters for identifying incoming MSDUs of this TS


The DialogToken is chosen by the SME that initiated this TS addition (or modification), and identifies the corresponding ADDTS Action primitives and frames with this TS addition (or modification).

The TSPEC is assembled by the SME and specifies, among other things, the QoS expectations and TS Path requested or established by this QSTA for the transfer within the QBSS of the MSDUs belonging to this TS, depending on whether this QSTA acts as a WSTA or an HC.  The TCLAS is also set by the SME and identifies the MSDUs belonging to this TS.  The TCLAS is optional in the sence that it may not be needed for identifying the MSDUs belonging to this TS.  The TSPEC and TCLAS supercede any previous TSPEC and TCLAS for the TS of the same source address, destination address, and TSID.



10.3.11.1.3
When generated
This primitive is generated by the SME at a QSTA to add (or modify) a TS in the QBSS.
10.3.11.1.4
Effect of receipt


This primitive initiates or continues a TS addition (or modification) procedure, requiring the MAC to send an ADDTS Action frame containing the Dialog Token, TSPEC and TCLAS specified in this primitive. The MLME subsequently issues an MLME-ADDTS.confirm that reflects the results of the ADDTS Action frame transmission.
10.3.11.2
MLME-ADDTS.confirm

10.3.11.2.1
Function

This primitive reports the results of an ADDTS Action frame transmission for a TS 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,


 

TSPEC,


 

TCLAS




)
	Name
	Type
	Valid Range
	Description

	ResultCode
	Enumeration
	SUCCESS, INVALID-PARAMETERS, TIMEOUT
	Indicates the results of the ADDTS Action frame transmission caused by the corresponding MLME-ADDTS.request

	DialogToken
	Integer
	As defined in the corresponding MLME-ADDTS.request
	Specifies a number unique to this TS addition (or modification) and used in the corresponding primitives and frames

	TSPEC
	As defined in frame format
	As defined in the corresponding MLME-ADDTS.request
	Specifies the source address, destination address,  TS info, traffic characteristics, and QoS expectations of the MSDUs belonging to this TS 

	 TCLAS (Optional)
	As defined in frame format
	As defined in the corresponding MLME-ADDTS.request
	Specifies the matching parameters for identifying incoming MSDUs of this TS


The values of the ResultCode confirm the following results:  SUCCESS indicates that the ADDTS Action frame(s) as a result of the corresponding MLME-ADDTS.request has been sent and acknowledged.  INVALID-PARAMETERS indicates that the corresponding MLME-ADDTS.request primitive contains invalid parameter values and consequently no ADDTS Action frame has been sent for this request.  TIMEOUT indicates that within aADDTSConfirmTimeout of receipt of the corresponding MLME-ADDTS.request at the MLME, the ADDTS Action frame(s) as a result of that MLME-ADDTS.request has(ve) not been sent or acknowledged.
The DialogToken, TSPEC, and TCLAS parameters are copied from the corresponding MLME-ADDTS.request primitive.



10.3.11.2.3
When generated

This primitive is generated by the MLME as a result of an MLME-ADDTS.request to add (or modify) a TS in the QBSS. 

10.3.11.2.4
Effect of receipt

The SME is notified of the results of the ADDTS Action frame transmission in the TS addition (or modification) procedure.




10.3.11.3
MLME-ADDTS.indication

10.3.11.3.1
Function

This primitive reports the request or establishment of a TS addition (or modification) in a QBSS.

10.3.11.3.2
Semantics of the service primitive

The primitive parameters are as follows:


MLME-ADDTS.indication
(


 


DialogToken,





 

TSPEC,

 
TCLAS


)

	Name
	Type
	Valid Range
	Description

	DialogToken
	Integer
	As defined in the received ADDTS Action frame
	Specifies a number unique to this TS addition (or modification) and used in the corresponding primitives and frames

	
	
	
	

	TSPEC
	As defined in frame format
	As defined in the received ADDTS Action frame
	Specifies the source address, destination address, TS info, traffic characteristics, and QoS expectations of the MSDUs belonging to this TS

	TCLAS (Optional)
	As defined in frame format
	As defined in the received ADDTS Action frame
	Specifies the the matching parameters for identifying incoming MSDUs of this TS


The DialogToken, TSPEC, and TCLAS are copied from the corresponding ADDTS Action frame received by the MAC.



10.3.11.3.3
When generated

This primitive is generated by the MLME as a result of the request or establishment of a TS addition (or modification) in the QBSS.
10.3.11.3.4
Effect of receipt

The SME is notified of the request or establishment of the TS addition (or modification) in the QBSS.











	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	










10.3.11.5
MLME-DELTS.request

10.3.11.5.1
Function

This primitive requests deletion of a TS in the QBSS in which the requesting QSTA is associated. 

10.3.11.5.2
Semantics of the service primitive

The primitive parameters are as follows:


MLME-DELTS.request
(


 

DialogToken,






TSPEC


)

	Name
	Type
	Valid Range
	Description

	DialogToken
	Integer
	0-255
	Specifies a number unique to this TS deletion and used in the corresponding primitives and frames 

	

	
	
	

	TSPEC
	As defined in frame format
	As defined in frame format
	Specifies the source address, destination address, TS info, traffic characteristics, and QoS expectations of the MSDUs belonging to this TS 


The DialogToken is chosen by the SME that initiated this TS deletion, and identifies the corresponding ADDTS Action primitives and frames with this TS deletion.

The TSPEC is recollected by the SME from the TSPEC currenty in effect for this TS and specifies, among other things, the source address, destination address, and TSID of this TS.


10.3.11.5.3
When generated

This primitive is generated by the SME at a QSTA to delete a TS in the QBSS.
10.3.11.5.4
Effect of receipt

This primitive initiates a TS deletion procedure, requiring the MAC to send a DELTS Action frame containing the Dialog Token and TSPEC specified in this primitive.  The MLME subsequently issues an MLME-DELTS.confirm that reflects the results of the DELTS Action frame transmision.


10.3.11.6
MLME-DELTS.confirm

10.3.11.6.1
Function

This primitive reports the results of a DELTS Action frame transmission for a TS deletion attempt.

10.3.11.6.2
Semantics of the service primitive

The primitive parameters are as follows:


MLME-DELTS.confirm
(


 

ResultCode,


 

DialogToken,











TSPEC




)

	Name
	Type
	Valid Range
	Description

	ResultCode
	Enumeration
	SUCCESS, INVALID-PARAMETERS,  TIMEOUT
	Indicates the results of the DELTS Action frame transmission caused by the corresponding MLME-DELTS.request

	DialogToken
	Integer
	As defined in the corresponding MLME-DELTS.request
	Specifies a number unique to this TS deletion and used in the corresponding primitives and frames 

	

	
	
	

	TSPEC
	As defined in frame format
	As defined in the corresponding MLME-DELTS.request
	Specifies the source address, destination address,  TS info, traffic characteristics, and QoS expectations of the MSDUs belonging to this TS


The values of the ResultCode confirm the following results:  SUCCESS indicates that the DELTS Action frame(s) as a result of the corresponding MLME-DELTS.request has(ve) not been sent and acknowledged.  INVALID-PARAMETERS indicates that the corresponding MLME-DELTS.request primitive contains invalid parameter values and consequently no DELTS Action frame has been sent for this request.  TIMEOUT indicates that within aDELTSConfirmTimeout of receipt of the corresponding MLME-DELTS.request at the MLME, the DELTS Action frame(s) as a result of that MLME-DELTS.request has(ve) not been sent or acknowledged.

The DialogToken and TSPEC parameters are copied from the corresponding MLME-DELTS.request primitive.

10.3.11.6.3
When generated

This primitive is generated by the MLME as a result of an MLME-DELTS.request to delete a TS in the QBSS.

10.3.11.6.4
Effect of receipt

The SME is notified of the results of the DELTS Action frame transmission in the TS deletion procedure.

10.3.11.7
MLME-DELTS.indication

10.3.11.7.1
Function

This primitive reports the request of a TS deletion in a QBSS.

10.3.11.7.2
Semantics of the service primitive

The primitive parameters are as follows:


MLME-DELTS.indication
(




DialogToken,


TSPEC


)

	Name
	Type
	Valid Range
	Description

	DialogToken
	Integer
	As defined in the received Add TS QoS Action frame
	Specifies a number unique to this TS deletion and used in the corresponding primitives and frames 

	
	
	
	

	

	
	
	

	TSPEC
	As defined in frame format
	As defined in the received DELTS Action frame
	Specifies the source address, destination address, TS info, traffic characteristics and QoS expectations of this TS


The DialogToken and TSPEC are copied from the corresponding DELTS Action frame received by the MAC.
10.3.11.7.3
When generated

This primitive is generated by the MLME as a result of the request of a TS deletion in the QBSS.

10.3.11.7.4
Effect of receipt

The SME is notified of the request of the TS deletion in the QBSS.
























	
	
	

	
	
	

	
	
	

	
	
	










1. 
2. 
3. 






















11.6 TS addition,  modification, and deletion

This subclause defines how a TS is added to, modified in, and deleted from a QBSS.

A TS is provisioned with a TSPEC that defines the traffic attributes (such as periodic type versus aperiodic type) and QoS expectations (such as delay and jitter bounds), as well as other transport policies (such as MAC-level FEC and acknowlegment), of the MSDUs to be transferred along a TS path in a given QBSS.  The TSPEC also specifies the source address, destination address, TSID, and TS path of those MSDUs.  The TSPEC is used by the HC for admission control, bandwidth reservation, and access scheduling with respect to the transfer of these MSDUs in the QBSS.  Conceptually, admission control is performed at the SME, bandwidth reservation is made at both the SME and MAC, and access scheduling is done at the MAC.

A TS is further described by a TCLAS that defines the values of certain parameters (such as source port and destination port) to be matched with the corresponding parameters of the MSDUs for classifying those MSDUs to this TS.  This TCLAS is not needed if those MSDUs may be classified to this TS without it.  The TCLAS is used at the QSTA transmitting the MSDUs that are to be classified to a TS and passed through the MAC SAP to the MAC for transfer along the specified TS path.  MSDUs traveling from source WSTAs through the QAP/HC to destination WSTAs in the same QBSS are not reclassified at the QAP/HC, and their TSIDs are not changed throughout the QBSS.   The algorithm and procedure for classification are beyond the scope of this standard. 

A TS exists only in a given QBSS, although the source or destination of the MSDUs belonging to the TS may be located outside this QBSS.  The TS Path parameter in the TSPEC indicates the path which the MSDUs belonging to the TS are to traverse across the QBSS in their transfer from the source to the destinaion.  Possible TS paths are shown in Figure 11.6.1.




Figure 11.6.1 – TS paths
A TS is added to a QBSS to reserve WM bandwidth and facilitate access scheduling for the transfer of certain MSDUs with parameterized QoS expectations along a specific TS path in the QBSS.  A TS becomes activated after it is added to the QBSS.

A TS is modified in a QBSS to reflect changes of certain parameters in the TSPEC and/or TCLAS for an activated TS.  TS modification is effected within the framework of TS addition, using the ADDTS Action frames and primitives and the new TSPEC and/or TCLAS for those frames and primitives.

The parameters in the TSPEC that are allowed to change are the TS Path, TS Priority, TS Ack, TS FEC, Minimum Data Rate, Mean Data Rate, Minimum PHY Rate, Delay Bound, and Jitter Bound.  The TSID may be changed only in the course of a TS addition as determined by the QAP/HC to be necessary to match with an existing TS that is being modified as a result of this TS addition.  In such cases the TS is identified by the Dialog Token that was chosen to be unqiue to this TS. 

A TS is deleted from a QBSS to release the resources, including the WM bandwidth, TSID, and dialog token, that have been reserved for an activated TS.  A TS becomes inactivated, and ceases to exist, after it is deleted from the QBSS.

TS addition, modification, and deletion are initiated by the SME at the QAP/HC, a source WSTA, or a destination QSTA associated in the QBSS, and are achieved by exchanges of TS Action primitives and frames between the management and MAC entities of the QAP/HC, source WSTA, and destination WSTA in the QBSS, as detailed below.  These primitives and frames also enable WSTAs to determine whether they have activated incoming or outgoing TSs and hence how to manage their power save operations.

The SME that initiates a TS addition shall choose a Dialog Token unique to this TS.  All the TS Action primitives and frames exchanged in the course of adding, modifying, or deleting this TS shall bear this Dialog Token.  This Dialog Token shall be different from any other Dialog Token tied to any other TS that was added to this QBSS but has not been deleted.

11.6.1 TS addition procedures

A QAP/HC shall initiate a TS addition to its QBSS when the QAP/HC is signaled to add a new TS for certain MSDU transfers within the QBSS from a source WSTA through the QAP/HC to a destination WSTA, from a source WSTA to the QAP/HC, or from the QAP to a destination WSTA.  The signaling may come as a result of the QAP/HC being itself the source or destination, serving as a bridge or router between the source and destination, or acting as an intra-BSS DS from the source to the destination, or as a consequence of the source or destination WSTA reassociating with this QAP/HC after roaming away from another QBSS, 

A source WSTA shall initiate a TS addition to the QBSS in which it is currently associated when the source WSTA is signaled to add a new TS for certain MSDU transfers within the QBSS to the QAP/HC or the destination WSTA.  The signaling may come as a result of a new application being started or as a consequence of the source WSTA itself reassociating with this QBSS after roaming away from another QBSS.

A destination WSTA shall initiate a TS addition to the QBSS in which it is currently associated when the destination WSTA is signaled to add a new TS for certain MSDU transfers within the QBSS from the QAP/HC or the source WSTA.  The signaling may come as a result of a new application being started or as a consequence of the destination WSTA itself reassociating with this QBSS after roaming away from another QBSS.

11.6.1.1 QAP/HC initiated TS addition

Upon receipt of a TS addition signaling message from a higher layer signaling entity, mechanism, or protocol, the SME of the QAP/HC shall assemble a TSPEC and a TCLAS element defining the MSDUs of this TS.  The generation and reception of the high-layer TS addition signaling message, and the translation of this message into the TSPEC and TCLAS, are beyond the scope of this standard.

11.6.1.1.1 WSTA-QAP/HC-WSTA transfer

This is the case where the QAP/HC determines that the source and destination are located at two WSTAs associated in this QBSS and the MSDU transport is to go through the QAP/HC, as shown in Figure 11.6.1(b).

If this TS addition results from the reassociation of the source or destination WSTA with this QAP/HC, this TS addition also results in a TS modification on the previous TS that was established for a QAP/HC-WSTA or WSTA-QAP/HC transfer, respectively.  For instance, Figure 11.6.1(d) or (f) may become Figure 11.6.1(b) after the destination or source roams into, and reassociates in, this QBSS.  To the destination in Figure 11.6.1(d) or the source in Figure 11.6.1(f) which has just moved into this QBSS, the QAP/HC is initiating a TS addition, whereas to the source in Figure 11.6.1(d) or the destination in Figure 11.6.1(f) which has been in this QBSS, the QAP/HC is a TS modification.  This TS addition attempts to establish a new TS with a TS path from the source WSTA via the QAP/HC to the destination WSTA.  The new TS applies to MSDU transfers across the entire TS path, and shall be identified with the same TSID as used for the previous TS mentioned earlier in this paragraph.  This is consistent with the intra-BSS DS mechanism, whereby MSDUs do not go above the MAC sublayer in their transfer from the source WSTA through the QAP/HC to the destination WSTA and hence their TSID is not altered during such transfer.  The destination or source WSTA that has been in this QBSS continues to identify the MSDUs belonging to the new TS with the same TSID after the source or destination WSTA roams away from another QBSS and reassociates in this QBSS, respectively.

The QAP/HC, the destination WSTA, and the source WSTA shall issue the primitives and send the frames as specified in Figure 11.6.2 and following the steps defined below. 


Figure 11.6.2 – QAP/HC initiated TS addition for WSTA-QAP/HC-WSTA transfer
(1)
The SME of the QAP/HC shall issue an MLME-ADDTS.request primitive containing the DialogToken, TSPEC, and TCLAS that it set in initiating this TS addition.  In cases where the QAP/HC has found that this TS addition results in a TS modification on the part of the destination or source WSTA that has been in this QBSS as described earlier in this subclause, the SME shall set the TSID to the value that was already in use for the previous TS going to that destination or source WSTA.

(2)
Upon receipt of the MLME-ADDTS.request at the MLME, the QAP/HC shall send to the destination WSTA an ADDTS Action frame containing the same Dialog Token, TSPEC, and TCLAS as specified in that primitive if that primitive contains no invalid parameter values.

(3)
The destination WSTA shall return an ACK frame to acknowledge receipt of the ADDTS Action frame addressed to it.  Such an acknowledgment is not an endorsement of this TS addition by the destination WSTA.

(4) 
The MLME of the destination WSTA shall issue an MLME-ADDTS.indication primitive containing the DialogToken, TSPEC, and TCLAS that were specified in the received ADDTS Action frame in (2).

(5)
Upon receipt of the ACK frame from the destination WSTA, the QAP/HC shall send to the source WSTA an ADDTS Action frame containing the same Dialog Token, TSPEC, and TCLAS as specified in the MLME-ADDTS.request primitive in (1).

(6)
The source WSTA shall return an ACK frame to acknowledge receipt of the ADDTS Action frame addressed to it.  Such an acknowledgment is not an endorsement of this TS addition by the source WSTA.

(7)
The MLME of the source WSTA shall issue an MLME-ADDTS.indication primitive containing the DialogToken, TSPEC, and TCLAS that were specified in the received ADDTS Action frame in (5).

(8)
Upon receipt of the ACK frame from the source WSTA, the MLME of the QAP/HC shall issue an MLME-ADDTS.confirm containing a ResultCode of SUCCESS or TIMEOUT if steps (2), (3), (5), and (6) have, or have not, completed within aADDTSConfirmTimeout of receipt of the MLME-ADDTS.request in (1) by this MLME, or of INVALID-PARAMETERS if these steps were not completed due to invalid parameter values found in that MLME-ADDTS.request.   The MLME-ADDTS.confirm shall also contain the DialogToken, TSPEC, and TCLAS provided with that MLME-ADDTS.request.
Upon completion of steps (1)-(8), a TS for WSTA-QAP/HC-WSTA transfer is added by the QAP/HC to the QBSS.  The source and/or destination WSTA may modify the TS to negotiate a new TSPEC with the QAP/HC or with each other, using the source WSTA or destination WSTA initiated TS modification procedures for WSTA-QAP/HC-WSTA transfer as defined in 11.6.2.2.2 or 11.6.2.3.2, respectively.  The source and/or destination may delete the TS if, for any reasons, it does not want this TS, using the source WSTA or destination WSTA initiated TS deletion procedures for WSTA-QAP/HC-WSTA transfer as defined in 11.6.3.2.2 or 11.6.3.3.2, respectively.

11.6.1.1.2 WSTA-QAP/HC transfer

This is the case where the QAP/HC determines that the source is located at a WSTA associated in this QBSS while the destination is either at this QAP/HC or outside this QBSS, as shown in Figure 11.6.1(c) and (d).

The QAP/HC and the source WSTA shall issue the primitives and send the frames as specified in Figure 11.6.3 and following the steps defined below. 


Figure 11.6.3 – QAP/HC initiated TS addition for WSTA-QAP/HC transfer
(1)
The SME of the QAP/HC shall issue an MLME-ADDTS.request primitive containing the DialogToken, TSPEC, and TCLAS that it set in initiating this TS addition.

(2)
Upon receipt of the MLME-ADDTS.request at the MLME, the QAP/HC shall send to the source WSTA an ADDTS Action frame containing the same Dialog Token, TSPEC, and TCLAS as specified in that primitive if that primitive contains no invalid parameter values.

(3)
The source WSTA shall return an ACK frame to acknowledge receipt of the ADDTS Action frame addressed to it.  Such an acknowledgment is not an endorsement of this TS addition by the source WSTA.

(4)
The MLME of the source WSTA shall issue an MLME-ADDTS.indication primitive containing the DialogToken, TSPEC, and TCLAS that were specified in the received ADDTS Action frame in (2).

(5)
Upon receipt of the ACK frame from the source WSTA, the MLME of the QAP/HC shall issue an MLME-ADDTS.confirm containing a ResultCode of SUCCESS or TIMEOUT if steps (2) and (3) have, or have not, completed within aADDTSConfirmTimeout of receipt of the MLME-ADDTS.request in (1) by this MLME, or of INVALID-PARAMETERS if these steps were not completed due to invalid parameter values found in that MLME-ADDTS.request.   The MLME-ADDTS.confirm shall also contain the DialogToken, TSPEC, and TCLAS provided with that MLME-ADDTS.request.
Upon completion of steps (1)-(5), a TS for WSTA-QAP/HC transfer is added by the QAP/HC to the QBSS.  The source WSTA may modify the TS to negotiate a new TSPEC with the QAP/HC, using the source WSTA initiated TS modification procedures for WSTA-QAP/HC transfer as defined in 11.6.2.2.3.  The source may delete the TS if, for any reasons, it does not want this TS, using the source WSTA initiated TS deletion procedures for WSTA-QAP/HC transfer as defined in 11.6.3.2.3.

11.6.1.1.3 QAP/HC-WSTA transfer

This is the case where the QAP/HC determines that the destination is located at a WSTA associated in this QBSS while the source is either at this QAP/HC or outside this QBSS, as shown in Figure 11.6.1(e) and (f).

The QAP/HC and the destination WSTA shall issue the primitives and send the frames as specified in Figure 11.6.4 and following the steps defined below. 


Figure 11.6.4 – QAP/HC initiated TS addition for QAP/HC-WSTA transfer
(1)
The SME of the QAP/HC shall issue an MLME-ADDTS.request primitive containing the DialogToken, TSPEC, and TCLAS that it set in initiating this TS addition.

(2)
Upon receipt of the MLME-ADDTS.request at the MLME, the QAP/HC shall send to the destination WSTA an ADDTS Action frame containing the same Dialog Token, TSPEC, and TCLAS as specified in that primitive if that primitive contains no invalid parameter values.

(3)
The destination WSTA shall return an ACK frame to acknowledge receipt of the ADDTS Action frame addressed to it.  Such an acknowledgment is not an endorsement of this TS addition by the destination WSTA.

(4) 
The MLME of the destination WSTA shall issue an MLME-ADDTS.indication primitive containing the DialogToken, TSPEC, and TCLAS that were specified in the received ADDTS Action frame in (2).

(5)
Upon receipt of the ACK frame from the destination WSTA, the MLME of the QAP/HC shall issue an MLME-ADDTS.confirm containing a ResultCode of SUCCESS or TIMEOUT if steps (2) and (3) have, or have not, completed within aADDTSConfirmTimeout of receipt of the MLME-ADDTS.request in (1) by this MLME, or of INVALID-PARAMETERS if these steps were not completed due to invalid parameter values found in that MLME-ADDTS.request.   The MLME-ADDTS.confirm shall also contain the DialogToken, TSPEC, and TCLAS provided with that MLME-ADDTS.request.
Upon completion of steps (1)-(5), a TS for QAP/HC-WSTA transfer is added by the QAP/HC to the QBSS.  The destination WSTA may modify the TS to negotiate a new TSPEC with the QAP/HC, using the destination WSTA initiated TS modification procedures for QAP/HC-WSTA transfer as defined in 11.6.2.3.3.  The destination WSTA may delete the TS if, for any reasons, it does not want this TS, using the destination WSTA initiated TS deletion procedures for QAP/HC-WSTA transfer as defined in 11.6.3.3.3.

11.6.1.2 Source WSTA initiated TS addition

Upon receipt of a TS addition signaling message from a higher layer signaling entity, mechanism, or protocol, the SME of the source WSTA shall assemble a TSPEC and a TCLAS element defining the MSDUs of this TS.  The generation and reception of the high-layer TS addition signaling message, and the translation of this message into the TSPEC and TCLAS, are beyond the scope of this standard.

11.6.1.2.1 Direct WSTA-WSTA transfer

This is the case where the source WSTA determines that the destination is located at a WSTA associated in this QBSS and in direct communication range, as shown in Figure 11.6.1(a).

If this TS addition results from the reassociation of the source WSTA in this QBSS, this TS addition also results in a TS modification on the previous TS that was established for a QAP/HC-WSTA transfer.  For instance, Figure 11.6.1(f) may become Figure 11.6.1(a) after the source roams into, and reassociates in, this QBSS.  To the source in Figure 11.6.1(f) which has just moved into this QBSS, the source WSTA is initiating a TS addition, whereas to the destination in Figure 11.6.1(f) which has been in this QBSS, the source WSTA is initiating a TS modification.  This TS addition attempts to establish a new TS with a TS path directly from the source WSTA to the destination WSTA.  The new TS applies to MSDU transfers across the TS path, and shall be identified with the same TSID as used for the previous TS going to the destination WSTA.  The destination WSTA which has been in this QBSS continues to identify the MSDUs belonging to the new TS with the same TSID after the source WSTA roams away from another QBSS and reassociates in this QBSS.

The source WSTA, the QAP/HC, and the destination WSTA shall issue the primitives and send the frames as specified in Figure 11.6.5 and following the steps defined below. 


Figure 11.6.5 – Source WSTA initiated TS addition for direct WSTA-WSTA transfer
(1)
The SME of the source WSTA shall issue an MLME-ADDTS.request primitive containing the DialogToken, TSPEC, and TCLAS that it set in initiating this TS addition.

(2)
Upon receipt of the MLME-ADDTS.request at the MLME, the source WSTA shall send to the QAP/HC an ADDTS Action frame containing the same Dialog Token, TSPEC, and TCLAS as specified in that primitive if that primitive contains no invalid parameter values.

(3)
The QAP/HC shall return an ACK frame to acknowledge receipt of the ADDTS Action frame addressed to it.  Such an acknowledgment is not an endorsement of this TS addition by the QAP/HC.

(4)
The MLME of the QAP/HC shall issue an MLME-ADDTS.indication primitive containing the DialogToken, TSPEC, and TCLAS that were specified in the received ADDTS Action frame in (2).

(5)
Upon receipt of the ACK frame from the QAP/HC, the MLME of the source WSTA shall issue an MLME-ADDTS.confirm containing a ResultCode of SUCCESS or TIMEOUT if steps (2) and (3) have, or have not, completed within aADDTSConfirmTimeout of receipt of the MLME-ADDTS.request in (1) by this MLME, or of INVALID-PARAMETERS if these steps were not completed due to invalid parameter values found in that MLME-ADDTS.request.   The MLME-ADDTS.confirm shall also contain the DialogToken, TSPEC, and TCLAS provided with that MLME-ADDTS.request.
(6)
Upon making an admission control decision on the requested TS addition, the SME of the QAP/HC shall issue an MLME-ADDTS.request primitive containing the DialogToken and TCLAS that were specified in that MLME-ADDTS.indication primitive and the TSPEC that may or may not be the same as specified in that primitive.  To reject the request for this TS addition, this SME shall set the TSID in the TSPEC to 0.  To accept the request for this TS addition with or without a change in the QoS expectations, this SME shall retain the TSID as set in that MLME-ADDTS.indication primitive and set the other parameters according to the QoS expectations it has granted.  However, in cases where the QAP/HC has found that this TS addition results in a TS modification on the part of the destination WSTA as described earlier in this subclause, the SME shall set the TSID to the value that was already in use for the previous TS going to that destination WSTA.

(7)
Upon receipt of the MLME-ADDTS.request at the MLME, the QAP/HC shall send an ADDTS Action frame to the destination WSTA containing the same Dialog Token, TSPEC, and TCLAS as specified  in that primitive if that primitive contains no invalid parameter values.

(8)
The destination WSTA shall return an ACK frame to acknowledge receipt of the ADDTS Action frame addressed to it.  Such an acknowledgment is not an endorsement of this TS addition by the destination WSTA.

(9)
The MLME of the destination WSTA shall issue an MLME-ADDTS.indication primitive containing the DialogToken, TSPEC, and TCLAS that were specified in the received ADDTS Action frame in (7).

(10)
Upon receipt of the ACK frame from the destination WSTA, the QAP/HC shall send to the source WSTA an ADDTS Action frame containing the same Dialog Token, TSPEC, and TCLAS as specified in the MLME-ADDTS.request primitive in (6).

(11)
The source WSTA shall return an ACK frame to acknowledge receipt of the ADDTS Action frame addressed to it.  Such an acknowledgment is not an endorsement of this TS addition by the source WSTA.

(12)
The MLME of the source WSTA shall issue an MLME-ADDTS.indication primitive containing the DialogToken, TSPEC, and TCLAS that were specified in the received ADDTS Action frame in (7).

(13)
Upon receipt of the ACK frame from the source WSTA, the MLME of the QAP/HC shall issue an MLME-ADDTS.confirm containing a ResultCode of SUCCESS or TIMEOUT if steps (7), (8), (10), and (11) have, or have not, completed within aADDTSConfirmTimeout of receipt of the MLME-ADDTS.request in (6) by this MLME, or of INVALID-PARAMETERS if these steps were not completed due to invalid parameter values found in that MLME-ADDTS.request.   The MLME-ADDTS.confirm shall also contain the DialogToken, TSPEC, and TCLAS provided with that MLME-ADDTS.request.
Upon completion of steps (1)-(13), a TS for direct WSTA-WSTA transfer is added by the source WSTA to the QBSS or rejected by the QAP/HC.  The source and/or destination WSTA may modify the TS to renegotiate a new TSPEC with the QAP/HC or with each other, using the source WSTA or destination WSTA initiated TS modification procedures for direct WSTA-WSTA transfer as defined in 11.6.2.2.1 or 11.6.2.3.1, respectively.  The source and/or destination may delete the TS if, for any reasons, it does not want this TS, using the source WSTA or destination WSTA initiated TS deletion procedures for direct WSTA-WSTA transfer as defined in 11.6.3.2.1 or 11.6.3.3.1, respectively.

11.6.1.2.2 WSTA-QAP/HC-WSTA transfer

This is the case where the source WSTA determines that the destination is located at a WSTA associated in this QBSS but not in direct communication range, as shown in Figure 11.6.1(b).

The specification in 11.6.1.2.1 applies to this case except that Figure 11.6.1(a) is to be interpreted as Figure 11.6.1(b), direct WSTA-WSTA transfer as WSTA-QAP/HC-WSTA transfer, 11.6.2.2.1 as 11.6.2.2.2, 11.6.2.3.1 as 11.6.2.3.2, 11.6.3.2.1 as 11.6.3.2.2, and 11.6.3.3.1 as 11.6.3.3.2.  The difference between direct WSTA-WSTA transfer and WSTA-QAP/HC-WSTA transfer is distinguished by the TS Path encoding in the TSPEC.

11.6.1.2.3 WSTA-QAP/HC transfer

This is the case where the source WSTA determines that the destination is either at the QAP/HC or outside this QBSS, as shown in Figure 11.6.1(c) and (d).

The source WSTA and the QAP/HC shall issue the primitives and send the frames as specified in Figure 11.6.6 and following the steps defined below. 


Figure 11.6.6 – Source WSTA initiated TS addition for WSTA-QAP/HC transfer
(1)
The SME of the source WSTA shall issue an MLME-ADDTS.request primitive containing the DialogToken, TSPEC, and TCLAS that it set in initiating this TS addition.

(2)
Upon receipt of the MLME-ADDTS.request at the MLME, the source WSTA shall send to the QAP/HC an ADDTS Action frame containing the same Dialog Token, TSPEC, and TCLAS as specified in that primitive if that primitive contains no invalid parameter values.

(3)
The QAP/HC shall return an ACK frame to acknowledge receipt of the ADDTS Action frame addressed to it.  Such an acknowledgment is not an endorsement of this TS addition by the QAP/HC.

(4)
The MLME of the QAP/HC shall issue an MLME-ADDTS.indication primitive containing the DialogToken, TSPEC, and TCLAS that were specified in the received ADDTS Action frame in (2).

(5)
Upon receipt of the ACK frame from the QAP/HC, the MLME of the source WSTA shall issue an MLME-ADDTS.confirm containing a ResultCode of SUCCESS or TIMEOUT if steps (2) and (3) have, or have not, completed within aADDTSConfirmTimeout of receipt of the MLME-ADDTS.request in (1) by this MLME, or of INVALID-PARAMETERS if these steps were not completed due to invalid parameter values found in that MLME-ADDTS.request.   The MLME-ADDTS.confirm shall also contain the DialogToken, TSPEC, and TCLAS provided with that MLME-ADDTS.request.
(6)
Upon making an admission control decision on the requested TS addition, the SME of the QAP/HC shall issue an MLME-ADDTS.request primitive containing the DialogToken and TCLAS that were specified in that MLME-ADDTS.indication primitive and the TSPEC that may or may not be the same as specified in that primitive.  To reject the request for this TS addition, this SME shall set the TSID in the TSPEC to 0.  To accept the request for this TS addition with or without a change in the QoS expectations, this SME shall retain the TSID as set in that MLME-ADDTS.indication primitive and set the other parameters according to the QoS expectations it has granted. 

(7)
Upon receipt of the MLME-ADDTS.request at the MLME, the QAP/HC shall send an ADDTS Action frame to the source WSTA containing the same Dialog Token, TSPEC, and TCLAS as specified  in that primitive if that primitive contains no invalid parameter values.

(8)
The source WSTA shall return an ACK frame to acknowledge receipt of the ADDTS Action frame addressed to it.  Such an acknowledgment is not an endorsement of this TS addition by the source WSTA.

(9)
The MLME of the source WSTA shall issue an MLME-ADDTS.indication primitive containing the DialogToken, TSPEC, and TCLAS that were specified in the received ADDTS Action frame in (7).

(10)
Upon receipt of the ACK frame from the source WSTA, the MLME of the QAP/HC shall issue an MLME-ADDTS.confirm containing a ResultCode of SUCCESS or TIMEOUT if steps (7) and (8) have, or have not, completed within aADDTSConfirmTimeout of receipt of the MLME-ADDTS.request in (6) by this MLME, or of INVALID-PARAMETERS if these steps were not completed due to invalid parameter values found in that MLME-ADDTS.request.   The MLME-ADDTS.confirm shall also contain the DialogToken, TSPEC, and TCLAS provided with that MLME-ADDTS.request.
Upon completion of steps (1)-(10), a TS for WSTA-QAP/HC transfer is added by the source WSTA to the QBSS or rejected by the QAP/HC.  The source WSTA may modify the TS to renegotiate a new TSPEC with the QAP/HC, using the source WSTA initiated TS modification procedures for WSTA-QAP/HC transfer as defined in 11.6.2.2.3.  The source may delete the TS if, for any reasons, it does not want this TS, using the source WSTA initiated TS deletion procedures for WSTA-QAP/HC transfer as defined in 11.6.3.2.3.

11.6.1.3 Destination WSTA initiated TS addition

Upon receipt of a TS addition signaling message from a higher layer signaling entity, mechanism, or protocol, the SME of the destination WSTA shall assemble a TSPEC and a TCLAS element defining the MSDUs of this TS.  The generation and reception of the high-layer TS addition signaling message, and the translation of this message into the TSPEC and TCLAS, are beyond the scope of this standard.

The text and figures in 11.6.1.2 defining source WSTA initiated TS addition apply to destination WSTA initiated TS addition, upon making interchanges between “source” and “destination”, between Figure 11.6.1 (c) and Figure 11.6.1(e), between 11.6.1(d) and 11.6.1(f ), and between WSTA-QAP/HC transfer and QAP/HC-WSTA transfer.

11.6.1.3.1 Direct WSTA-WSTA transfer

This is the case where the destination WSTA determines that the source is located at a WSTA associated in this QBSS and in direct communication range, as shown in Figure 11.6.1(a).

11.6.1.2.1 applies to this case after adopting the changes indicated above.  The subclaue numbers 11.6.2.2.1, 11.6.2.3.1, 11.6.3.2.1, and 11.6.3.3.1 referenced to in that subclause are now 11.6.2.3.1, 11.6.2.2.1, 11.6.3.3.1,and 11.6.3.2.1 , respectively.

11.6.1.3.2 WSTA-QAP/HC-WSTA transfer

This is the case where the destinaiton WSTA determines that the source is located at a WSTA associated in this QBSS but not in direct communication range, as shown in Figure 11.6.1(b).

11.6.1.2.2 applies to this case after adopting the changes indicated above.  The subclaue numbers 11.6.2.2.2, 11.6.2.3.2, 11.6.3.2.2, and 11.6.3.3.2 referenced to in that subclause are now 11.6.2.3.2, 11.6.2.2.2, 11.6.3.3.2, and 11.6.3.2.2, respectively. 

11.6.1.3.3 QAP/HC-WSTA transfer

This is the case where the destination WSTA determines that the source is either at the QAP/HC or outside this QBSS, as shown in Figure 11.6.1(e) and (f).

11.6.1.2.3 applies to this case after adopting the changes indicated above.  The subclaue numbers 11.6.2.2.3 and 11.6.3.2.3 referenced to in that subclause are now 11.6.2.3.3 and 11.6.3.3.3, respectively.

11.6.2 TS modification procedures

A QAP/HC shall initiate a TS modification in its QBSS when the QAP/HC is signaled to modify an existing TS for certain MSDU transfers within the QBSS from a source WSTA through the QAP/HC to a destination WSTA, from a source WSTA to the QAP/HC, or from the QAP to a destination WSTA.  The signaling may come as a result of the QAP/HC finding changes to the QBSS in channel conditions, traffic loads, source and destination locations and association states, etc.

A source WSTA shall initiate a TS modification in the QBSS in which it is currently associated when the source WSTA is signaled to modify an existing TS for certain MSDU transfers within the QBSS to the QAP/HC or the destination WSTA.  The signaling may come as a result of the source WSTA (re)negotiating with the QAP/HC and/or the destination WSTA for a change in certain parameters (including the TS Path) of the TSPEC, as due to unsatisfaction with the QoS expectations granted by the QAP/HC, roaming of the source WSTA and destination WSTA, etc.

A destination WSTA shall initiate a TS modification in the QBSS in which it is currently associated when the destination WSTA is signaled to modify an existing TS for certain MSDU transfers within the QBSS from the QAP/HC or the source WSTA.  The signaling may come as a result of the destination WSTA (re)negotiating with the QAP/HC and/or the source WSTA for a change in certain parameters (including the TS Path) of the TSPEC, as due to unsatisfaction with the QoS expectations granted by the QAP/HC, roaming of the source WSTA and destination WSTA, etc.

In cases where the steps required in modifying a TS are not completed, this TS shall stay unchanged and in effect.

11.6.2.1 QAP/HC initiated TS modification

Upon receipt of a TS modification signaling message from a higher layer signaling entity, mechanism, or protocol, the SME of the QAP/HC shall modify the TSPEC and/or the TCLAS element defining the MSDUs of this TS.  The generation and reception of the high-layer TS modification signaling message, and the translation of this message into the TSPEC and TCLAS, are beyond the scope of this standard.

11.6.2.1.1 WSTA-QAP/HC-WSTA transfer

11.6.1.1.1 applies here except that “addition” and “added” mentioned or implied in that subclause are to be interpreted as “modification” and “modified”.

11.6.2.1.2 WSTA-QAP/HC transfer

11.6.1.1.2 applies here except that “addition” and “added” mentioned or implied in that subclause are to be interpreted as “modification” and “modified”.

11.6.2.1.3 QAP/HC-WSTA transfer

11.6.1.1.3 applies here except that “addition” and “added” mentioned or implied in that subclause are to be interpreted as “modification” and “modified”.

11.6.2.2 Source WSTA initiated TS modification

Upon receipt of a TS modification signaling message from a higher layer signaling entity, mechanism, or protocol, the SME of the source WSTA shall modify the TSPEC and/or the TCLAS element defining the MSDUs of this TS.  The generation and reception of the high-layer TS modification signaling message, and the translation of this message into the TSPEC and TCLAS, are beyond the scope of this standard.

11.6.2.2.1 Direct WSTA-WSTA transfer

11.6.1.2.1 applies here except that “addition” and “added” mentioned or implied in that subclause are to be interpreted as “modification” and “modified”.

11.6.2.2.2 WSTA-QAP/HC-WSTA transfer

11.6.1.2.2 applies here except that “addition” and “added” mentioned or implied in that subclause are to be interpreted as “modification” and “modified”.

11.6.2.2.3 WSTA-QAP/HC transfer

11.6.1.2.3 applies here except that “addition” and “added” mentioned or implied in that subclause are to be interpreted as “modification” and “modified”.

11.6.2.3 Destination WSTA initiated TS modification

Upon receipt of a TS modification signaling message from a higher layer signaling entity, mechanism, or protocol, the SME of the destination WSTA shall modify the TSPEC and/or the TCLAS element defining the MSDUs of this TS.  The generation and reception of the high-layer TS addition signaling message, and the translation of this message into the TSPEC and TCLAS, are beyond the scope of this standard.

11.6.2.3.1 Direct WSTA-WSTA transfer

11.6.1.3.1 applies here except that “addition” and “added” mentioned or implied in that subclause are to be interpreted as “modification” and “modified”.

11.6.2.3.2 WSTA-QAP/HC-WSTA transfer

11.6.1.3.2 applies here except that “addition” and “added” mentioned or implied in that subclause are to be interpreted as “modification” and “modified”.

11.6.2.3.3 QAP/HC-WSTA transfer

11.6.1.3.3 applies here except that “addition” and “added” mentioned or implied in that subclause are to be interpreted as “modification” and “modified”.

11.6.3 TS deletion procedures

A QAP/HC shall initiate a TS deletion from its QBSS when the QAP/HC is signaled to delete an activated TS that was established for certain MSDU transfers within the QBSS from a source WSTA to a destination WSTA with or without passing through the QAP/HC, from a source WSTA to the QAP/HC, or from the QAP to a destination WSTA.  The signaling may come as a result of the QAP/HC being itself the source or destination, or serving as a bridge or router between the source and destination, or as a consequence of the source being found inactive for an Inactive Interval, 

A source WSTA shall initiate a TS deletion from the QBSS in which it is currently associated when the source WSTA is signaled to delete an activated TS that was established for certain MSDU transfers within the QBSS to the QAP/HC or the destination WSTA.  The signaling may come as a result of an existing application being stopped.

A destination WSTA shall initiate a TS deletion from the QBSS in which it is currently associated when the destination WSTA is signaled to delete an activated TS that was established for certain MSDU transfers within the QBSS from the QAP/HC or the source WSTA.  The signaling may come as a result of an existing application being stopped.

11.6.3.1 QAP/HC initiated TS deletion

Upon receipt of a TS deletion signaling message from a higher layer signaling entity, mechanism, or protocol, the SME of the QAP/HC shall recollect the TSPEC element defining the MSDUs of this TS.  The generation and reception of the high-layer TS deletion signaling message are beyond the scope of this standard.

11.6.3.1.1 WSTA-WSTA transfer

This is the case where the QAP/HC determines that the source and destination are located at two WSTAs associated in this QBSS, as shown in Figure 11.6.1(a) or (b).

The QAP/HC, the source WSTA, and the destination WSTA shall issue the primitives and send the frames as specified in Figure 11.6.7 and following the steps defined below. 


Figure 11.6.7 – QAP/HC initiated TS deletion for WSTA-WSTA transfer
(1)
The SME of the QAP/HC shall issue an MLME-DELTS.request primitive containing the DialogToken and TSPEC that are in effect for this TS.

(2)
Upon receipt of the MLME-DELTS.request at the MLME, the QAP/HC shall send to the source WSTA a DELTS Action frame containing the same Dialog Token and TSPEC as specified in that primitive if that primitive contains no invalid parameter values.

(3)
The source WSTA shall return an ACK frame to acknowledge receipt of the DELTS Action frame addressed to it.  Such an acknowledgment is also an endorsement of this TS deletion by the source WSTA.

(4) 
The MLME of the source WSTA shall issue an MLME-DELTS.indication primitive containing the DialogToken and TSPEC that were specified in the received DELTS Action frame in (2).

(5)
Upon receipt of the ACK frame from the source WSTA, the QAP/HC shall send to the destinatin WSTA a DELTS Action frame containing the same Dialog Token and TSPEC as specified in the MLME-DELTS.request primitive in (1).

(6)
The destination WSTA shall return an ACK frame to acknowledge receipt of the DELTS Action frame addressed to it.  Such an acknowledgment is also an endorsement of this TS deletion by the destination WSTA.

(7)
The MLME of the destination WSTA shall issue an MLME-DELTS.indication primitive containing the DialogToken and TSPEC that were specified in the received DELTS Action frame in (5).

(8)
Upon receipt of the ACK frame from the destination WSTA, the MLME of the QAP/HC shall issue an MLME-DELTS.confirm containing a ResultCode of SUCCESS or TIMEOUT if steps (2), (3), (5), and (6) have, or have not, completed within aDELTSConfirmTimeout of receipt of the MLME-DELTS.request in (1) by this MLME, or of INVALID-PARAMETERS if these steps were not completed due to invalid parameter values found in that MLME-DELTS.request.   The MLME-DELTS.confirm shall also contain the DialogToken and TSPEC provided with that MLME-DELTS.request.
Upon completion of steps (1)-(8), a TS for WSTA-WSTA transfer, with or without going through the QAP/HC, is deleted by the QAP/HC from the QBSS.

11.6.3.1.2 WSTA-QAP/HC transfer

This is the case where the QAP/HC determines that the source is located at a WSTA associated in this QBSS while the destination is either at this QAP/HC or outside this QBSS, as shown in Figure 11.6.1(c) and (d).

The QAP/HC and the source WSTA shall issue the primitives and send the frames as specified in Figure 11.6.8 and following the steps defined below. 

The QAP/HC and the destination WSTA shall issue the primitives and send the frames as specified in Figure 11.6.4 and following the steps defined below. 


Figure 11.6.8 – QAP/HC initiated TS deletion for WSTA-QAP/HC transfer
(1)
The SME of the QAP/HC shall issue an MLME-DELTS.request primitive containing the DialogToken and TSPEC that are in effect for this TS.

(2)
Upon receipt of the MLME-DELTS.request at the MLME, the QAP/HC shall send to the source WSTA a DELTS Action frame containing the same Dialog Token and TSPEC as specified in that primitive if that primitive contains no invalid parameter values.

(3)
The source WSTA shall return an ACK frame to acknowledge receipt of the DELTS Action frame addressed to it.  Such an acknowledgment is also an endorsement of this TS deletion by the source WSTA.

(4)
The MLME of the source WSTA shall issue an MLME-DELTS.indication primitive containing the DialogToken and TSPEC that were specified in the received DELTS Action frame in (2).

(5)
Upon receipt of the ACK frame from the source WSTA, the MLME of the QAP/HC shall issue an MLME-DELTS.confirm containing a ResultCode of SUCCESS or TIMEOUT if steps (2) and (3) have, or have not, completed within aDELTSConfirmTimeout of receipt of the MLME-DELTS.request in (1) by this MLME, or of INVALID-PARAMETERS if these steps were not completed due to invalid parameter values found in that MLME-DELTS.request.   The MLME-DELTS.confirm shall also contain the DialogToken and TSPEC provided with that MLME-DELTS.request.
Upon completion of steps (1)-(5), a TS for WSTA-QAP/HC transfer is deleted by the QAP/HC from the QBSS.

11.6.3.1.3 QAP/HC-WSTA transfer

This is the case where the QAP/HC determines that the destination is located at a WSTA associated in this QBSS while the source is either at this QAP/HC or outside this QBSS, as shown in Figure 11.6.1(e) and (f).

The QAP/HC and the destination WSTA shall issue the primitives and send the frames as specified in Figure 11.6.9 and following the steps defined below. 


Figure 11.6.9 – QAP/HC initiated TS deletion for QAP/HC-WSTA transfer
(1)
The SME of the QAP/HC shall issue an MLME-DELTS.request primitive containing the DialogToken and TSPEC that are in effect for this TS.

(2)
Upon receipt of the MLME-DELTS.request at the MLME, the QAP/HC shall send to the destination WSTA a DELTS Action frame containing the same Dialog Token and TSPEC as specified in that primitive if that primitive contains no invalid parameter values.

(3)
The destination WSTA shall return an ACK frame to acknowledge receipt of the DELTS Action frame addressed to it.  Such an acknowledgment is also an endorsement of this TS deletion by the destinaiton WSTA.

(4)
The MLME of the destination WSTA shall issue an MLME-DELTS.indication primitive containing the DialogToken and TSPEC that were specified in the received DELTS Action frame in (2).

(5)
Upon receipt of the ACK frame from the destination WSTA, the MLME of the QAP/HC shall issue an MLME-DELTS.confirm containing a ResultCode of SUCCESS or TIMEOUT if steps (2) and (3) have, or have not, completed within aDELTSConfirmTimeout of receipt of the MLME-DELTS.request in (1) by this MLME, or of INVALID-PARAMETERS if these steps were not completed due to invalid parameter values found in that MLME-DELTS.request.   The MLME-DELTS.confirm shall also contain the DialogToken and TSPEC provided with that MLME-DELTS.request.
Upon completion of steps (1)-(5), a TS for QAP/HC-WSTA transfer is deleted by the QAP/HC from the QBSS.

11.6.3.2 Source WSTA initiated TS deletion

Upon receipt of a TS deletion signaling message from a higher layer signaling entity, mechanism, or protocol, the SME of the source WSTA shall recollect the TSPEC element defining the MSDUs of this TS.  The generation and reception of the high-layer TS deletion signaling message are beyond the scope of this standard.

11.6.3.2.1 Direct WSTA-WSTA transfer

This is the case where the source WSTA determines that the destination is located at a WSTA associated in this QBSS and in direct communication range, as shown in Figure 11.6.1(a).

The source WSTA, the QAP/HC, and the destination WSTA shall issue the primitives and send the frames as specified in Figure 11.6.10 and following the steps defined below. 


Figure 11.6.10 – Source WSTA initiated TS deletion for WSTA-WSTA transfer
(1)
The SME of the source WSTA shall issue an MLME-DELTS.request primitive containing the DialogToken and TSPEC that are in effect for this TS.

(2)
Upon receipt of the MLME-DELTS.request at the MLME, the source WSTA shall send to the QAP/HC a DELTS Action frame containing the same Dialog Token and TSPEC as specified in that primitive if that primitive contains no invalid parameter values.

(3)
The QAP/HC shall return an ACK frame to acknowledge receipt of the DELTS Action frame addressed to it.  Such an acknowledgment is also an endorsement of this TS deletion by the QAP/HC.

(4)
The MLME of the QAP/HC shall issue an MLME-DELTS.indication primitive containing the DialogToken and TSPEC that were specified in the received DELTS Action frame in (2).

(5)
Upon receipt of the ACK frame from the QAP/HC, the MLME of the source WSTA shall issue an MLME-DELTS.confirm containing a ResultCode of SUCCESS or TIMEOUT if steps (2) and (3) have, or have not, completed within aDELTSConfirmTimeout of receipt of the MLME-DELTS.request in (1) by this MLME, or of INVALID-PARAMETERS if these steps were not completed due to invalid parameter values found in that MLME-DELTS.request.   The MLME-DELTS.confirm shall also contain the DialogToken,and TSPEC provided with that MLME-DELTS.request.
(6)
Upon transmission of the ACK frame to the source WSTA, the QAP/HC shall send a DELTS Action frame to the destination WSTA containing the same Dialog Token and TSPEC as specified in the received DELTS Action frame in (2).

(7)
The destination WSTA shall return an ACK frame to acknowledge receipt of the DELTS Action frame addressed to it.  Such an acknowledgment is also an endorsement of this TS deletion by the desination WSTA.

(8)
The MLME of the destination WSTA shall issue an MLME-DELTS.indication primitive containing the DialogToken and TSPEC that were specified in the received DELTS Action frame in (6).

Upon completion of steps (1)-(8), a TS for direct WSTA-WSTA transfer is deleted by the source WSTA from the QBSS.

11.6.3.2.2 Direct WSTA-WSTA transfer

This is the case where the source WSTA determines that the destination is located at a WSTA associated in this QBSS but not in direct communication range, as shown in Figure 11.6.1(b).

The specification in 11.6.3.2.1 applies to this case as well.  The difference between direct WSTA-WSTA transfer and WSTA-QAP/HC-WSTA transfer is distinguished by the TS Path encoding in the TSPEC.

11.6.1.2.3 WSTA-QAP/HC transfer

This is the case where the source WSTA determines that the destination is either at the QAP/HC or outside this QBSS, as shown in Figure 11.6.1(c) and (d).

The source WSTA and the QAP/HC shall issue the primitives and send the frames as specified in Figure 11.6.11 and following the steps defined below. 


Figure 11.6.11 – Source WSTA initiated TS deletion for WSTA-QAP/HC transfer
(1)
The SME of the source WSTA shall issue an MLME-DELTS.request primitive containing the DialogToken and TSPEC that are in effect for this TS.

(2)
Upon receipt of the MLME-DELTS.request at the MLME, the source WSTA shall send to the QAP/HC a DELTS Action frame containing the same Dialog Token and TSPEC as specified in that primitive if that primitive contains no invalid parameter values.

(3)
The QAP/HC shall return an ACK frame to acknowledge receipt of the DELTS Action frame addressed to it.  Such an acknowledgment is also an endorsement of this TS deletion by the QAP/HC.

(4)
The MLME of the QAP/HC shall issue an MLME-DELTS.indication primitive containing the DialogToken and TSPEC that were specified in the received DELTS Action frame in (2).

(5)
Upon receipt of the ACK frame from the QAP/HC, the MLME of the source WSTA shall issue an MLME-DELTS.confirm containing a ResultCode of SUCCESS or TIMEOUT if steps (2) and (3) have, or have not, completed within aDELTSConfirmTimeout of receipt of the MLME-DELTS.request in (1) by this MLME, or of INVALID-PARAMETERS if these steps were not completed due to invalid parameter values found in that MLME-DELTS.request.   The MLME-DELTS.confirm shall also contain the DialogToken,and TSPEC provided with that MLME-DELTS.request.
Upon completion of steps (1)-(5), a TS for WSTA-QAP/HC transfer is deleted by the source WSTA from the QBSS.

11.6.3.3 Destination WSTA initiated TS deletion

Upon receipt of a TS modification signaling message from a higher layer signaling entity, mechanism, or protocol, the SME of the destination WSTA shall recollect the TSPEC element defining the MSDUs of this TS.  The generation and reception of the high-layer TS addition signaling message are beyond the scope of this standard.

The text and figures in 11.6.3.2 defining source WSTA initiated TS deletion apply to destination WSTA initiated TS deletion, upon making interchanges between “source” and “destination”, between Figure 11.6.1 (c) and Figure 11.6.1(e), between 11.6.1(d) and 11.6.1(f ), and between WSTA-QAP/HC transfer and QAP/HC-WSTA transfer.

11.6.3.3.1 Direct WSTA-WSTA transfer

This is the case where the destination WSTA determines that the source is located at a WSTA associated in this QBSS and in direct communication range, as shown in Figure 11.6.1(a).

11.6.3.2.1 applies to this case after adopting the changes indicated above.

11.6.3.3.2 WSTA-QAP/HC-WSTA transfer

This is the case where the destinaiton WSTA determines that the source is located at a WSTA associated in this QBSS but not in direct communication range, as shown in Figure 11.6.1(b).

11.6.3.2.2 applies to this case after adopting the changes indicated above. 

11.6.3.3.3 QAP/HC-WSTA transfer

This is the case where the destination WSTA determines that the source is either at the QAP/HC or outside this QBSS, as shown in Figure 11.6.1(e) and (f).

11.6.3.2.3 applies to this case after adopting the changes indicated above. 

11.6.3.4 Inactivity triggered TS deletion

Upon determining an activated TS in the QBSS to have become inactive, the MAC/MLME of the QAP/HC shall recollect that TSPEC element defining the MSDUs of this TS.  A TS is declared inactive by the MAC of the QAP/HC when an Inactive Interval as set forth in the TSPEC for that TS elapses without the arrival of any MSDU belonging to this TS at the MAC SAP of this QAP/HC in the case of QAP/HC-WSTA transfer, or without the receipt of any MSDUs belonging to this TS at the MAC entity of this QAP/HC in the case of WSTA-QAP/HC or WSTA-QAP/HC-WSTA transfer.

11.6.3.4.1 Direct WSTA-WSTA transfer

This is the case where the QAP/HC determines that the source and destination are located at two WSTAs associated in this QBSS and in direct communication for this TS, as shown in Figure 11.6.1(a).

In this case the MAC/MLME of the QAP/HC shall not initiate a deletion of this TS based on inactivity.

11.6.3.4.2 WSTA-QAP/HC-WSTA transfer

This is the case where the QAP/HC determines that the source and destination are located at two WSTAs associated in this QBSS but not in direct communication for this TS, as shown in Figure 11.6.1 or (b).

The QAP/HC, the source WSTA, and the destination WSTA shall issue the primitives and send the frames as specified in Figure 11.6.12 and following the steps defined below. 


Figure 11.6.12 – Inactivity triggered TS deletion for WSTA-QAP/HC-WSTA transfer
(1)
Upon determination of an activity for this TS by the MAC entity of the QAP/HC, the QAP/HC shall send to the source WSTA a DELTS Action frame containing the Dialog Token and TSPEC that are in effect for that TS.

(2)
The source WSTA shall return an ACK frame to acknowledge receipt of the DELTS Action frame addressed to it.  Such an acknowledgment is also an endorsement of this TS deletion by the source WSTA.

(3) 
The MLME of the source WSTA shall issue an MLME-DELTS.indication primitive containing the DialogToken and TSPEC that were specified in the received DELTS Action frame in (1).

(4)
Upon receipt of the ACK frame from the source WSTA, the QAP/HC shall send to the destinatin WSTA a DELTS Action frame containing the same Dialog Token and TSPEC as specified in the transmitted DELTS Action frame in (1).

(5)
The destination WSTA shall return an ACK frame to acknowledge receipt of the DELTS Action frame addressed to it.  Such an acknowledgment is also an endorsement of this TS deletion by the destination WSTA.

(6)
The MLME of the destination WSTA shall issue an MLME-DELTS.indication primitive containing the DialogToken and TSPEC that were specified in the received DELTS Action frame in (5).

(7)
Upon receipt of the ACK frame from the destination WSTA, the MLME of the QAP/HC shall issue an MLME-DELTS.indication primitive containing the DialogToken and TSPEC that were specified in the transmitted DELTS Action frame in (4).
Upon completion of steps (1)-(7), a TS for WSTA-QAP/HC-WSTA transfer is deleted by the QAP/HC from the QBSS.

11.6.3.4.3 WSTA-QAP/HC transfer

This is the case where the QAP/HC determines that the source is located at a WSTA associated in this QBSS while the destination is either at this QAP/HC or outside this QBSS, as shown in Figure 11.6.1(c) and (d).

The QAP/HC and the source WSTA shall issue the primitives and send the frames as specified in Figure 11.6.13 and following the steps defined below. 


Figure 11.6.13 – Inactivity triggered TS deletion for WSTA-QAP/HC transfer
(1)
Upon determination of an activity for this TS by the MAC entity of the QAP/HC, the QAP/HC shall send to the source WSTA a DELTS Action frame containing the Dialog Token and TSPEC that are in effect for that TS.

(2)
The source WSTA shall return an ACK frame to acknowledge receipt of the DELTS Action frame addressed to it.  Such an acknowledgment is also an endorsement of this TS deletion by the source WSTA.

(3) 
The MLME of the source WSTA shall issue an MLME-DELTS.indication primitive containing the DialogToken and TSPEC that were specified in the received DELTS Action frame in (1).

(4)
Upon receipt of the ACK frame from the source WSTA, the MLME of the QAP/HC shall issue an MLME-DELTS.indication primitive containing the DialogToken and TSPEC that were specified in the transmitted DELTS Action frame in (1).
Upon completion of steps (1)-(4), a TS for WSTA-QAP/HC transfer is deleted by the QAP/HC from the QBSS.

11.6.3.4.4 QAP/HC-WSTA transfer

This is the case where the QAP/HC determines that the destination is located at a WSTA associated in this QBSS while the source is either at this QAP/HC or outside this QBSS, as shown in Figure 11.6.1(e) and (f).

The QAP/HC and the source WSTA shall issue the primitives and send the frames as specified in Figure 11.6.14 and following the steps defined below. 


Figure 11.6.14 – Inactivity triggered TS deletion for QAP/HC-WSTA transfer
(1)
Upon determination of an activity for this TS by the MAC entity of the QAP/HC, the QAP/HC shall send to the destination WSTA a DELTS Action frame containing the Dialog Token and TSPEC that are in effect for that TS.

(2)
The destination WSTA shall return an ACK frame to acknowledge receipt of the DELTS Action frame addressed to it.  Such an acknowledgment is also an endorsement of this TS deletion by the destination WSTA.

(3) 
The MLME of the destination WSTA shall issue an MLME-DELTS.indication primitive containing the DialogToken and TSPEC that were specified in the received DELTS Action frame in (1).

(4)
Upon receipt of the ACK frame from the destination WSTA, the MLME of the QAP/HC shall issue an MLME-DELTS.indication primitive containing the DialogToken and TSPEC that were specified in the transmitted DELTS Action frame in (1).
Upon completion of steps (1)-(4), a TS for QAP/HC-WSTA transfer is deleted by the QAP/HC from the QBSS.
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