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Abstract

This document addresses the comments described in 03/414r0.

Addressing Comment: 856, 869, 883, 994, 1045, 1062  ???

6.1.1.3 Access Categories

A QSTA accesses the channel based on the access category of the frame that is to be transmitted. The access category (AC) is derived from the UPs as shown in Table 0.1.

Table 0.1 – User priority to Access Category mappings

	User priority (UP -Same as 802.1D User Priority)
	802.1D Designation
	Access Category (AC)
	Designation (Informative)

	1
	BK
	0
	Background

	2
	-
	0
	Background

	0
	BE
	1
	Best Effort

	3
	EE
	2
	Video

	4
	CL
	2
	Video

	5
	VI
	2
	Video

	6
	VO
	3
	Voice

	7
	NC
	3
	Voice


Addressing Comment: 1101

7.3.2.14 QoS Parameter Set element

The QoS Parameter Set element provides information needed by QSTAs for proper operation of the QoS facility during the contention period.  The format of the QoS Parameter Set element is defined in Figure 42.6.

The QoS Parameter Set element is used by the QAP to establish policy (by changing default MIB values), to change policies when accepting new stations or new traffic, or to adapt to changes in offered load. The most recent QoS parameter set element received by a QSTA is used to update the appropriate MIB values.

	Octets: 1
	1
	2
	4 * 4

	Element ID
(12)
	Length
(18)
	QoS Parameter Set Count
	ACParameters[AC] Records
ACParameters[0] … ACParameters[3]


	
	
	

	

	

	



Figure 42.6 – QoS Parameter Set element format

The QoS Parameter set Count is initialized to zero and incremented by one each time the parameter set changes. This field can be used by QSTAs to determine whether the QoS parameter set has changed and requires updating the appropriate MIB values.

Each access category (AC) parameters record has the format shown in Figure 1.  The format of each of the AC/AIFSN and ECWmin/ECWmax fields are shown in Figure 2 and Figure 3 respectively.

	Octets: 1
	1
	2

	AC/AIFSN
	ECWmin/ ECWmax
	TXOP Limit


Figure 1 AC Parameters Record Format

	7
	6
	5
	4
	3
	0

	Reserved
	AC
	ACM
	AIFSN


Figure 2 AC/AIFSN Field 

The TXOPLimit specifies the time limit on TXOPs when the channel is accessed using contention (i.e., not through polls by the HC),. Each TXOPLimit value is 2 octets in length and contains an unsigned integer.  All non-polled non-AP QSTA TXOPs during the CP last no longer than the number of 32-microsecond periods specified by the TXOPLimit value.  A TXOPLimit value of 0 indicates that each TXOP during the CP can be used to transmit a single MPDU at any rate for the frame belonging to that AC. A QSTA shall update the dot11EDCATableTXOPLimit MIB values according to the TXOPLimit values in the most recent QoS parameter set element received by the QSTA from the QAP of a QBSS. 

The value of the AC subfield references the AC to which all parameters in this record correspond.  The QoS Parameters Element specifies the parameters for AC 0, 1, 2 and 3.
The ACM (Admission Control Mandatory) flag indicates that Admission Control is required for the AC.  If bit ACM is set to 0, the AC may be used without Admission Control. If bit ACM is set to 1, admission control must be performed prior to transmission at the respective AC.  If a non-AP QSTA desires to send data without admission control using an AC that mandates admission control, the non-AP QSTA must use the next lower AC that does not require admission control.  The AC parameter records must be included in the element in ascending order of AC, but parameters shall not be specified twice for the same AC in the same QoS Parameter Element.

	7
	4
	3
	0

	ECWmax
	ECWmin


Figure 3 ECWmin/ECWmax field

The fields ECWmin and ECWmax encode the values of CWmin and CWmax respectively in an exponent form. The values ECWmin and ECWmax are defined for access categories 0 through 3 such that:
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Hence the minimum encoded value of CWmin is 0, and the maximum value is 32767.

A QSTA shall update the dot11EDCATableCWmin MIB values according to the CWmin values in the most recent QoS parameter set element received by the QSTA from the QAP of a QBSS.  

A QSTA shall update the dot11EDCATableCWmax MIB values according to the CWmax values in the most recent QoS parameter set element received by the QSTA from the QAP of a QBSS. 

A QSTA shall update the dot11EDCATableAIFSN MIB values according to the AIFSN values in the most recent QoS parameter set element received by the QSTA from the QAP of a QBSS. 




The default values for the parameters in QOS Parameter set are defined in Table 20.1.

Table 20.1 – Default QoS Parameter Set

	AC
	CWmin
	CWmax
	AIFSN
	TXOP Limit (802.11b)
	TXOP Limit (802.11a/g)

	0
	aCWmin
	aCWmax
	6
	0
	0

	1
	aCWmin
	aCWmax
	2
	0
	0

	2
	(aCWmin+1)/2 - 1
	aCWmin
	1
	6.0ms
	3.0ms

	3
	(aCWmin+1)/4 - 1
	(aCWmin+1)​/2 - 1
	1
	3.0ms
	1.5ms


Addressing Comment: 184

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 non-AP QSTA, for use by the HC and non-AP QSTA(s) in support of parameterized QoS traffic transfer using the procedures defined in 11.4.  The element information field comprises the items as defined below and the structure is defined in Figure 42.7. 

	Octets: 1
	1
	2
	2
	2
	4
	4
	4
	4

	Element ID
(13)
	Length
(46)
	TS Info

	Nominal MSDU Size
	Maximum MSDU Size
	Minimum Service Interval
	Maximum Service Interval
	Inactivity Interval
	Minimum
Data Rate


	4
	4
	4
	4
	4
	2
	2

	Mean
Data Rate
	Maximum
Burst Size
	Minimum PHY Rate
	Peak Data Rate
	Delay
Bound
	Surplus Bandwidth Allowance
	Medium Time


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 structure of the TS Info field is defined in Figure 42.8. 

	B0
	B1
	B2
	B3
	B4
	B5
	B7
	B8
	B9
	B10
	B13
	B14
	B15

	Traffic Type
	Reserved
	TSInfo  Ack Policy
	Contention-based access
	User priority
	Direction
	TSID
	Reserved

	Bits: 1
	1
	2
	1
	3
	2
	3
	3


Figure 42.8 – TS Info field

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 Contention-based access subfield is a single bit which is set to 1 for traffic that will access the channel using EDCA, or set to 0 for traffic that will access the channel using polling. 

The Medium Time field is a 16-bit unsigned integer which describes the amount of time requested to access the medium, in units of 32 microsecond periods per second.  The Medium Time is specified in the ADDTS request and the ADDTS response.  When requesting, the station should estimate its needs by accounting for the expected data rate, expected retries, and MAC overhead (i.e. the complete frame exchange sequence each time a transmission is made including any RTS, CTS, Ack or other control frames, and any intervening SIFS intervals).  The uplink and downlink characteristics are symmetric for bidirectional flows. The value of the medium time for a bidirectional flow represents the medium time for one direction. 

Addressing Comments: 75, 267

9.10.1.5 Backoff Procedure

Each channel access function shall maintain a state variable CW[AC], which shall be initialized to the value of the parameter CWmin[AC].

If a frame is successfully transmitted for a specific AC, indicated by either the successful reception of a CTS in response to an RTS, the successful reception of an Ack in response to a unicast MSDU or MMPDU, or the successful reception of a BlockAck or ACK in response to a BlockAckReq, or by transmitting a multicast frame or a frame with “no acknowledgement” policy, CW[AC] shall be reset to CWmin[AC].

The backoff procedure shall be invoked for a channel access function when either:

a)
A frame with that AC is requested to be transmitted and the medium is busy as indicated by either physical or virtual carrier sense, and the backoff timer has a value of zero for that AC.

b)
A frame is transmitted for that AC and a continuation of the EDCA TXOP is not used to send the following frame and there is no frame exchange error such as described below (see clause c).

c)
The transmission of a frame of that AC fails, indicated by a failure to receive a CTS in response to an RTS, or a failure to receive an ACK that was expected in response to a unicast MSDU or MMPDU, or failure to receive a BlockAck or ACK in response to a BlockAckReq.

d)
The transmission attempt collides internally with another channel access function of higher AC, that is, two channel access functions in the same QSTA are granted a TXOP at the same time.

If the backoff procedure is invoked for either reason a) or b) above, the value of CW[AC] shall be left unchanged.

If the backoff procedure is invoked because of a failure event (either reason c or d above) the value of CW[AC] shall be updated before invoking the backoff procedure:

a)
if the short or long retry count for the QSTA has reached aShortRetryLimit[AC] or aLongRetryLimit[AC] respectively, CW[AC] shall be reset to CWmin[AC].

b)
Otherwise, 

1)
if CW[AC] is less than CWmax[AC], CW[AC] shall be set to the value (CW[AC]+1)*2-1;

2)
if CW[AC] is equal to CWmax[AC], CW[AC] shall remain unchanged for the remainder of any retries.

Following the update of the value of CW[AC], the backoff timer is set to an integer value chosen randomly with a uniform distribution taking values in the range (1,CW[AC]+1) inclusive.

The backoff timer is decremented at the end of each backoff slot provided that the medium has been idle for the duration of the slot. Each backoff slot begins immediately following a previous backoff slot or, 

a)
following a period AIFS[AC] from the end of the last indicated busy medium; or

b)
following a period of EIFS – DIFS + AIFS[AC] in the event that the previously received frame was in error; or

c)
at the end of the ACK-Timeout interval or PHY-RXEND.indication as specified in subclause 9.2.8, if  any other channel access function at this QSTA transmitted a frame requiring acknowledgement immediately previously.

If an internal collision occurs between channel access functions, the QSTA shall increment either the MSDU or STA short or long retry counters, as appropriate. 

Addressing Comment: 856, 869, 883, 994, 1045, 1062

Instruct the editor to replace section 9.10.1.7 Distributed Admission Control with the following new sections.
x.y Contention-based Admission Control Procedures

Non-AP QSTAs may support admission control procedures.  QAPs shall support admission control procedures, at least to the minimal extent of advertising that admission is not mandatory on its ACs. 

The QAP uses the ACM (admission control mandatory) flags advertised in the QoS Parameters element to indicate whether admission control is enabled for each of the ACs, as a matter of policy. While the CWmin, CWmax, AIFS, TXOP limit parameters may be adjusted over time by the QAP, the ACM bit shall be static. A ADDTS request shall be transmitted by a non-AP QSTA to an QAP in order to request admission of a particular stream in any direction (uplink, downlink, or bidirectional) to an AC with admission control enabled. The non-AP QSTA may transmit unadmitted traffic for those ACs which the QAP does not require admission control.

x.y.1 Procedures at the QAP

The QAP shall respond to requests for medium time conveyed in TSPEC request elements for those AC with set ACM flag.  On receipt of a TSPEC request element conveyed in any management frame except a probe request from an associated non-AP QSTA, the QAP shall make a determination as to whether to accept or deny the request.
The QAP may use any algorithm in making such a determination.  Having made such a determination, the QAP shall transmit a TSPEC element to the requesting non-AP QSTA contained in a ADDTS response frame.

The QAP may choose at any time to modify or tear down an explicit admission. In that case, it shall transmit a new TSPEC element to the non-AP QSTA contained in a ADDTS response frame.

x.y.2 Procedure at non-AP QSTAs

Each channel access function shall maintain two variables. The first of these is the admitted time, and the second is the used time.

The admitted time shall be set at association time to zero. The non-AP QSTA may subsequently decide, using any heuristic algorithm it chooses, to explicitly request an amount of time per second for a specific AC, which is associated with a specific 802.1D priority.

In order to make such a request, the non-AP QSTA shall transmit a TSPEC element contained in a management frame such as a ADDTS request frame. That frame may also contain other elements.

On receipt of a TSPEC element, contained in a ADDTS response frame, the non-AP QSTA shall set the admitted time variable for the specified channel access function to the value contained in that element.

The non-AP QSTA or QAP may choose to tear down the explicit request at any time. In order to tear down an explicit admission, the non-AP QSTA shall transmit a DELTS frame containing the TSPEC element to the QAP. 

If an explicit admission is torn down, the non-AP QSTA shall disable the use of the AC, and the QAP shall disable the use of the AC for the particular non-AP QSTA destination.

The non-AP QSTA shall update the value of used time:

a) at one second intervals:
    

used_time = max((used_time - admitted_time), 0) 

b) before each frame exchange:
    

used_time = used_time + duration

If the used time reaches or exceeds the admitted time value, the corresponding channel access function shall no longer transmit using the EDCA parameters for that AC as specified in the QoS parameter set element. However, a non-AP QSTA may choose to temporarily replace the EDCA parameters for that channel access function with those specified for the best effort AC in order to continue transmissions at reduced priority.

If, for example, a non-AP QSTA has made and had accepted an explicit admission for a AC, and the channel conditions subsequently worsen, possibly including a change in PHY layer data rate, such that it requires more time to send the same data, the non-AP QSTA may make a request for more admitted time to the QAP, and at the same time downgrade the EDCA parameters for short intervals in order to send some of the traffic at admitted priority, and some as unadmitted priority, whilst waiting for a response to the admission request.

Addressing Comment: 856, 869, 883, 994, 1045, 1062 ???

Annex H 

(Informative)


 Example use of TSPEC for admission control
Admission control, in general, depends on vendors’ implementations of schedulers, available channel capacity, link conditions, retransmission limits, and the scheduling requirements of a given TSPEC.  However, for any given channel capacity, link conditions, and retransmission limits, some TSPEC constructions might be categorically rejected because a scheduler cannot create a meaningful schedule for that TSPEC. There must, for example, be a minimum number of specified fields in the TSPEC in order for the admission control mechanism to create a valid TSPEC.  Table H.1 below lists the valid TSPEC parameters that must be present for all admission control algorithms to admit a TSPEC. This represents a set of necessary parameters in order for TSPEC to be admitted – it is not sufficient in and of itself to guarantee TSPEC admittance, which depends upon channel conditions and other factors.  Such TSPECs are said to be Admissible.  In the Table S means specified, and X means unspecified, and DC means “Don’t Care”.

	TSPEC Parameter
	Continuous Time QoS Traffic
	CBR Traffic
	Bursty Traffic
	Unspecified non-QoS Traffic
	Contention-based CBR Traffic

	Medium Access
	Polled
	Polled
	Polled
	Polled
	Contention

	Nominal MSDU Size
	S
	S
	X
	DC
	DC

	Minimum Service Interval
	S
	Nominal MSDU size/Mean Data Rate, if specified (VoIP typically uses this.)
	Mean Data Rate/Nominal MSDU size, if Mean Data Rate Specified
	DC
	DC

	Maximum Service Interval
	S
	Delay Bound/Number of Retries

(AV typically uses this).
	Delay Bound/Number of Retries, if Delay Bound present
	DC
	DC

	Inactivity Interval
	Always specified for polled access.
	DC

	Minimum Data Rate
	Must be specified if Peak Data Rate is specified.


	Equal to Mean Data Rate
	X
	DC
	DC

	Mean Data Rate
	S
	S
	DC
	DC
	DC

	Maximum
Burst Size
	X
	X
	S
	DC
	DC

	Minimum PHY RATE
	Always specified for polled access.
	DC

	Peak Data Rate
	Must be specified if  Minimum Data Rate Specified

DC
	Equal to Mean Data Rate
	DC
	DC
	DC

	Delay Bound
	S
	S
	DC
	X
	X

	Surplus Bandwidth Allowance
	Must be specified if delay and jitter bounds present.
	DC
	DC

	Medium Time
	X
	X
	X
	X
	S
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