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Abstract

This document contains normative text for Distributed Admission Control for EDCF.

Distributed Admission Control protects existing flows and is targeted at guaranteeing quality of service for video and voice flows.

Access Points distribute the remaining amount of resource that is available per priority (the budget).

Stations maintain an internal limit that is the sum of a count of resource consumption plus the budget. Stations do not exceed the limit.

Editorial notes appear in bold italic Times New Roman font. 

_____________________________________________________________________________________________

Add the following elements  to the QoS Parameter Set Element, in Figure 42.6 of section 7.3.2.14

TxBudget[UP] values

TxBudget[0]...TxBudget[7]

(16 octets)

Add the definition of TxBudgets to section 7.3.2.14

Each TxBudget value is a two octet two’s complement signed integer, with the first transmitted octet corresponding to the least significant 8 bits of that value. The TxBudget is specified in units of 32 usec. The maximum positive value (32767) is defined as infinity. The TxBudget signals the additional amount of time that may be spent on transmissions for the specific UP, per beacon interval.

Add clause 9.2.11:

9.2.11
Distributed Admission Control Procedures

The amount of on-air time for transmissions of a specific UP is capped with an hysteresis based distributed admission control mechanism. When the transmission budget for a UP is depleted, new nodes will not be able to gain transmission time, while existing nodes will not be able to increase the transmission time that they are already using. This mechanism protects existing flows.

9.2.11.1 Procedure at the AP

The AP shall measure the amount of time occupied by transmissions for each UP during the beacon period, including associated SIFS and ACK times if applicable. The AP shall maintain a set of counters TxTime[UP], which shall be set to zero immediately following transmission of a beacon. For each Data frame received by the AP with the RA equal to the AP MAC address, or transmitted by the AP, and which has a nonzero UP, the AP shall add a time equal to:

a) The time on-air of the frame, including the preamble and PHY header, if the acknowledgement policy is set to “no acknowledgement”

b) The time on-air of the frame, including the preamble and PHY header, plus the duration of the acknowledgement frame and aSIFSTime if the acknowledgement policy is set to “acknowledge”

to the TxTime counter corresponding to the UP of that frame.

The AP shall transmit in each beacon the TxBudget for each UP, contained in the QoS Parameter Set element. The TxBudget is the additional amount of time available for a UP during the next beacon period. The AP shall set the TxBudget to be:


TxBudget[UP] = aACTransmitLimit[UP] – TxTime[UP]

The variable aACTransmitLimit[UP] is a MIB variable at the AP for the maximum amount time that may be spent on transmissions of a specific UP, per beacon interval. This value should be scaled to aDot11BeaconPeriod. If no admission control is applied (for a specific UP), the TxBudget shall be set to 32767, which is defined as infinity.

9.2.11.2 Procedure at the Station

Stations, including the AP, shall maintain four variables for each of UP, as shown in Table 1.

Table 1. Admission Control variables at the station

	State Variable
	Description

	TxCounter
	Counts the transmission time during this beacon interval

	TxLimit
	Limits the counter

	TxRemainder
	Stores a possibly capped limit remainder

	TxMemory
	Memorizes the limit


The variable TxCounter counts the amount of time occupied on-air by transmissions from this station for each specific UP, including associated SIFS and ACK times if applicable. For each data frame transmitted by the station which has a nonzero UP, the station shall add a time equal to:

c) The time on-air of the frame, including the preamble and PHY header, if the acknowledgement policy is set to “no acknowledgement”

d) The time on-air of the frame, including the preamble and PHY header, plus the duration of the acknowledgement frame and aSIFSTime if the acknowledgement policy is set to “acknowledge”

to the TxCounter[] corresponding to the UP of that frame.

The station shall not transmit a data frame if doing so would result in the value in TxCounter[UP] exceeding the value in TxLimit[UP]. If the station is prevented from sending a frame for this reason, it may carry over the partial frame time remainder to the next beacon period, by storing the remainder in TxRemainder[UP]:


TxRemainder[UP] = TxLimit[UP] – TxCounter[UP]

Otherwise, TxRemainder[UP] shall be zero.

At each target beacon transmission time, irrespective of whether a beacon was actually received, the TxMemory, TxLimit and TxCounter state variables are updated according to the following procedure:


TxMemory[UP] = f × TxMemory[UP] + (1-f)(TxCounter[UP] + TxBudget[UP])


TxCounter[UP] = 0


TxLimit[UP] = TxMemory[UP] + TxRemainder[UP]

Where the damping factor f is the MIB parameter aLimitDamperFactor[UP], which has a default value of 0.9. Damping does not affect the entrance of a new flow into the system when enough budget is available, because the decreased TxBudget is offset by an increased TxCounter instantaneously, so TxMemory does not change. The damping does affect TxMemory when a new flow starts up in another node. In that case, the decreased TxBudget is not offset by an increased TxCounter and the TxMemory will converge to the lower target value consequently.

The TxBudget that is used in this calculation shall be the budget that was most recently obtained from the AP. The TxCounter value shall be the value of the beacon period before the period that just ended (i.e. if the beacon period that just ended has index k, then TxCounter(k-1) shall be used in the calculation, instead of TxCounter(k)). Taking the earlier value accounts for the delay that occurs between the moment at which the AP determined the TxBudget and the point at which this budget will be used in the above calculations.

The value TxCounter + TxBudget is the target to which TxMemory converges. The TxLimit is equal to TxMemory plus a possible capped remainder.

TxMemory ‘memorizes’ the amount of resource the node has been able to spend in a specific UP. Once the budget is depleted (i.e. TxBudget hovers around 0), TxMemory converges to TxCounter, which is the lower limit. This ensures that the node will be able to continue consuming the same amount of resource in following beacon periods. The damping allows for some amount of fluctuation to occur. But TxMemory will not be able to grow any further in the saturated state. This prevents new flows from entering the specific UP when it is saturated.

Distributed Admission Control should be used for UPs which carry traffic that is rate capped, like video or voice.
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