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Abstract

This submission contains normative text for the 802.11 TGe draft regarding suggested changes in Clause 9.9.3.1 to specify the normative text defining the admissions control, scheduling and aggregation behavior of  the QAP and non-AP QSTA towards eDCA traffic requiring scheduled delivery.

9.9.3 Admission Control at the HC

An IEEE 802.11® network may use admission control to administer policy or regulate the available bandwidth resources. Admission control is also required when a QSTA desires guarantee on the amount of time that it can access the channel. The HC, which is in the QAP, is used to administer admission control in the network. As the QoS facility supports two access mechanisms, there are two distinct admission control mechanisms – one for contention-based access and another for controlled-access mechanism.

Admission control, in general, depends on vendors’ implementation of the scheduler, available channel capacity, link conditions, retransmission limits, and the scheduling requirements of a given stream. All of these criteria affect the admissibility of a given stream; any stream may be rejected.  If the HC has admitted no streams that require polling, it may not find it necessary to perform the scheduler or related HC functions.

9.9.3.1 Contention-based Admission Control Procedures

A non-AP QSTA 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) subfields advertised in the EDCA Parameter Set element to indicate whether admission control is enabled for each of the ACs. While the CWmin, CWmax, AIFS, TXOP limit parameters may be adjusted over time by the QAP, the ACM bit shall be static for the duration of the lifetime of the BSS. An ADDTS request shall be transmitted by a non-AP QSTA to the HC in order to request admission of traffic in any direction (uplink, downlink, direct, or bidirectional) employing an AC that requires admission control. The ADDTS request shall contain the user priority associated with the traffic and shall indicate EDCA as the access policy. The QAP shall associate the received user priority of the ADDTS request with the appropriate AC as per the UP to AC mappings described elsewhere in this document. The non-AP QSTA may transmit unadmitted traffic for those ACs for which the QAP does not require admission control. If a QSTA desires to send data without admission control using an AC that mandates admission control, the QSTA shall use an AC that corresponds to a lower priority and does not require admission control. All ACs with priority higher than that of an AC with ACM flag equal to 1 should have ACM flag set to 1. If an ADDTS request has not been accepted for downlink traffic with a UP that maps to an AC with ACM equal to 1, the QAP should lower the UP of such traffic so that it is transmitted in an AC that does not require admission control.

A non-AP QSTA requests to establish a schedule for admitted eDCA traffic in either ADDTS request frame or Reassociation Request frame with the schedule bit set to 1 in the TSPEC element.  The QAP establishes a service schedule for the eDCA traffic and conveys the schedule through the schedule element in an ADDTS response frame or (re)association frame or the schedule frame.  The QAP shall specify the Service Start Time and the Service Interval in the schedule element conveyed in the ADDTS response frame. 

The QAP may generate an aggregate EDCA Service Schedule for a single non-AP QSTA.  The QAP shall provide an aggregate Service Schedule if the non-AP QSTA sets the Aggregation field in its ADDTS request. The aggregate Service Schedule is communicated to the non-AP QSTA in a Schedule element contained in an ADDTS response.  When the QAP aggregates the admitted EDCA traffic, it shall set the Aggregation field in the granted TSPEC and Service Schedule to 1.  If the QAP establishes an aggregate Service Schedule for a non-AP QSTA, the service start time of the aggregate Service Schedule shall apply to all scheduled EDCA traffic for the QSTA.

After setting up a schedule for an admitted eDCA flow at either uplink or downlink direction, the non-AP QSTA or the QAP shall maintain an eDCA scheduling function to honor this schedule.   One of the reasons to honor the schedule is that the collisions between non-AP QSTAs could be minimized by the QAP to carefully layout the scheduled service start time.   The eDCA scheduling function shall buffer the frames associated with the admitted eDCA traffic using scheduled access policy until the service start time and release the traffic to the EDCA channel access function for delivery.  

 The QAP and the non-AP QSTA eDCA scheduling function shall buffer traffic arriving after the scheduled service start time from admitted TS until the next scheduled service start time, at which it shall release this traffic to the EDCA channel access function.   To remove such restriction and disable a schedule for an eDCA traffic flow, the non-AP QSTA shall make an ADDTS request or Reassociation Request frame in the uplink direction with the schedule bit clear.  If the QAP has admitted no streams that require scheduling, it may not find it necessary to perform the scheduling or related buffering functions. 

9.9.3.1.1 Procedures at the QAP

The QAP shall respond to requests for admission conveyed in the ADDTS requests for those AC with the ACM subfield set to 1.  On receipt of an ADDTS request conveyed in either ADDTS request frame or Reassociation Request frame from an associated non-AP QSTA, the QAP shall make a determination as to whether to

a) 
accept the request

b) 
deny the request

The QAP may use any algorithm in making such a determination. If the QAP decides to accept the request, the QAP shall also derive the Medium Time from the information conveyed in the TSPEC element in the ADDTS request.  The QAP may use any algorithm in deriving the Medium Time, but subclause H.1.2 provides a procedure that may be used. Having made such a determination, the QAP shall transmit a TSPEC element to the requesting non-AP QSTA contained in an ADDTS response frame or (re)association frame. If the QAP is accepting the request, the Medium Time field shall be specified.

The QAP may choose at any time to tear down an explicit EDCA-policy admission by sending a DELTS frame. 

9.9.3.1.2 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 and used time shall be set to zero at the time of association. The non-AP QSTA may subsequently decide, to explicitly request admission amount for the AC, which is associated with the specified priority. 

In order to make such a request, the non-AP QSTA shall transmit a TSPEC element contained in an ADDTS request management frame with the following fields specified (i.e. non-zero):  Nominal MSDU Size, Mean Data Rate, Minimum PHY Rate, and Surplus Bandwidth Allowance. The Medium Time field is not used in the request frame and shall be set to zero.

On receipt of a TSPEC element, contained in a ADDTS response frame, indicating that the request has been accepted, the non-AP QSTA shall set the admitted time variable for the specified channel access function to the value contained in the Medium Time field of that element.

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

If the non-AP QSTA receives a DELTS frame with the action field set to DELTS it shall disable the use of the specified AC. 

If an explicit admission is torn down, the non-AP QSTA shall disable the use of the AC. The admitted time and the used time for the AC shall both be set to zero.

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) after each successful or unsuccessful MPDU (re)transmission attempt,

    
used_time = used_time + MPDUExchangeTime

where MPDUExchangeTime corresponds to the just completed MPDU exchange.

The MPDUExchangeTime equals the time required to transmit the MPDU sequence. For the case of an MPDU transmitted with normal acknowledgement policy and without RTS-CTS protection, this equals the time required to transmit the MPDU plus the time required to transmit the expected response frame plus one SIFS, plus one aSlotTime if the transmission was unsuccessful. 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 an access category of lower priority, if no admission control is required for those access categories.

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 that AC for short intervals in order to send some of the traffic at the admitted priority, and some at the unadmitted priority, whilst waiting for a response to the admission request.
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