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This document is based upon
· IEEE P802.11-2007
· IEEE P802.11k-2008

· IEEE P802.11r-2008

· IEEE P802.11y-2008

· IEEE P802.11w-2009
· IEEE P802.11n-2009

· IEEE P802.11p draft 9.0

· IEEE P802.11s draft 3.0

· IEEE P802.11u draft 8.0
· IEEE P802.11v draft 7.0
· IEEE P802.11z draft 6.0

· IEEE P802.11aa draft 0.03
7. Frame formats

7.3 Management frame body components

7.3.2 Information elements

Change 7.3.2.27 as follows:

7.3.2.27 Extended Capabilities information element

Insert Bit(s) <ANA> and change the Reserved row in Table 7-35a as follows (note that the entire table is not shown here): 
	Table 7-35a—Capabilities field



	Bit(s)
	Information
	Notes

	<ANA>
	Alternate EDCA
	The STA sets the Alternate EDCA field to 1 when the MIB attribute dot11RobustAVStreamingAlternateEDCAEnabled is set to true, and sets it to 0 otherwise. See 9.1.3.1 (HCF contention-based channel access)


7.3.2.aa85 Intra-Access Category Priority element
Modify figure 7-aa10 as shown.

	
	B0 – B2
	B3
	B4
	B5-B7

	
	User Priority
	Reserved

Alternate Priority
	Drop Eligibilty
	Reserved

	Bits:
	3
	1
	1
	3

	Figure 7-aa10— Intra-Access Priority field


Insert the following paragraph immediately after the paragraph that defines the User Priority subfield.

The Alternate Priority subfield indicates which EDCA parameter set is used for this stream. When set to zero, the EDCA queues (see 7.3.2.29) are used. When the Alternate Priority subfield is set to one, the Alternate EDCA queues (7.3.2.89aa) are used.
9. MAC sublayer functional description

9.1 MAC architecture

9.1.3 Hybrid coordination function (HCF)

9.1.3.1 HCF contention-based channel access (EDCA)

Modify clause 9.1.3.1 as follows:
The EDCA mechanism provides differentiated, distributed access to the WM for STAs using eight different UPs. The EDCA mechanism defines four access categories (ACs) that provide support for the delivery of traffic with UPs at the STAs. The AC is derived from the UPs as shown in Table 9-1 and Table 9-1aa. Table 9-1 is used when dot11RobustAVStreamingAlternateEDCAEnabled is false. Table 9-1aa is used when dot11RobustAVStreamingAlternateEDCAEnabled is true.
	Table 9-1 – UP-to-AC mappings (dot11RobustAVStreamingAlternateEDCAEnabled false)

	Priority
	UP (Same as 802.1D user priority)
	802.1D designation
	AC Queue
	Designation (informative)

	Lowest
	1
	BK
	AC_BK
	Background

	
	2
	-
	AC_BK
	Background

	
	0
	BE
	AC_BE
	Best Effort

	
	3
	EE
	AC_BE
	Video

	
	4
	CL
	AC_VI
	Video

	
	5
	VI
	AC_VI
	Video

	
	6
	VO
	AC_VO
	Voice

	Highest
	7
	NC
	AC_VO
	Voice


	Table 9-1aa – UP-to-AC mappings (dot11RobustAVStreamingAlternateEDCAEnabled true)

	Priority
	UP (Same as 802.1D user priority)
	802.1D designation
	AC Queue
	Designation (informative)

	Lowest
	1
	BK
	AC_BK
	Background

	
	2
	-
	AC_BK
	Background

	
	0
	BE
	AC_BE
	Best Effort

	
	3
	EE
	AAC_VI
	Video (alternate)

	
	4
	CL
	AAC_VI
	Video (alternate)

	
	5
	VI
	AC_VI
	Video

	
	6
	VO
	AC_VO
	Voice

	Highest
	7
	NC
	AC_VO
	Voice


For each AC, an There are four enhanced variants of the DCF, called an enhanced distributed channel access function (EDCAF), that contends for TXOPs using a set of EDCA parameters. When communicating data frames outside the context of a BSS (dot11OCBEnabled is true), the EDCA parameters are the corresponding default values or are as set by the SME in the MIB attribute table dot11EDCATable (except for TXOP limit values, which shall be set to zero for each AC). When communicating within a BSS, the EDCA parameters used are from the EDCA Parameter Set element or from the default values for the parameters when no EDCA Parameter Set element is received from the AP of the BSS with which the STA is associated or when the STA is a mesh STA. The parameters used by the EDCAF to control its operation are defined by MIB attribute table dot11QAPEDCATable at the AP and by MIB attribute table dot11EDCATable at the non-AP STA.

The AAC_VI and AAC_VO queues share the same EDCAF as AC_VI and AC_VO respectively. There is a scheduling function above the VI and VO EDCAFs that selects an MSDU or an MMPDU from either the AAC_VI/AAC_VO or AC_VI/AC_VO queues such that the queue with the higher UP is provided with a greater probability of being selected. The algorithm to prioritize between MSDU/MMPDU in the AAC_VI and AC_VI queues, and between MSDU/MMPDU in the AAC_VO and AC_VO queues, is not specified. MSDU/MMPDU assigned to AC_VI and AAC_VI use the same over-the-air EDCA parameters of AC_VI. MSDU/MMPDU assigned to AC_VO and AAC_VO use the same over-the-air EDCA parameters of AC_VO.
9.9 HCF

9.9.1 HCF contention-based channel access (EDCA)

9.9.1.1 Reference implementation

Modify the second paragraph of 9.9.1.1 as follows.

A model of the reference implementation is shown in Figure 9-17 (Reference implementation model) and illustrates a mapping from frame type or UP to AC: the four AC transmit queues and the four independent EDCAFs, one for each queue. The mapping of UP to the AC is described in 9.1.3.1 (HCF contention-based channel access (EDCA)) and Table 9-1 (UP-to-AC mappings). The mapping of AC to EDCAF is described in 9.1.3.1 (HCF contention-based channel access (EDCA)), Table 9-1 (UP-to-AC mappings), and Table 9-1aa (UP-to-AC mappings). The mapping of frame types to ACs is described in 9.1.3.1 (HCF contention-based channel access (EDCA)).

9.9.1.2 EDCA TXOPs
Insert the following figure after Figure 9-17:


[image: image1]
Figure 9-17aa—Reference implementation model (dot11RobustAVStreamingAlternateEDCAEnabled)
11. MLME

11.4 TS operation
11.4.1 Introduction
Modify the second paragraph of 11.4.1 as indicated.

A TS may have one or more TCLAS (within the discretion of the STA that sets up the stream) associated with it. The AP uses the parameters in the TCLAS elements to filter the MSDUs belonging to this TS so that they can be delivered with the QoS parameters that have been set up for the TS. An Intra-Access Category Priority element may be associated with a TS. The User Priority subfield of the Intra-Access Priority element shall be set to the same User Priority as specified in the User Priority subfield of the TS Info field. If dot11RobustAVStreamingAlternateEDCAEnabled is true, the Alternate Priority subfield is also used to select the appropriate EDCA transmit queue when the Access Policy subfield of the TS Info field in the TSPEC is EDCA or HEMM. The Drop Eligibility subfield is used to tag the drop eligibility of the MSDUs of this TS.
11.4.6 Data transfer

Add the following to the end of 11.4.6.

If dot11RobustAVStreamingAlternateEDCAEnabled is true, an Intra-Access Priority element was provided when the TS was created and the Access Policy subfield of the TS Info field in the TSPEC is EDCA or HEMM, the value from the Alternate Priority subfield is used to select the appropriate EDCA transmit queue.
11.21 Robust AV Streaming

11.aa21.2 SCS Procedures
Modify the 2nd  paragraph of 11.aa21.2 as shown.

The classification allows User Priority and, Drop Eligibility and EDCA transmit queue to be selected for all MSDUs matching the classification.

Modify the 7th paragraph of 11.aa21.2 as shown
If the requested SCS is accepted by the AP, the AP shall process subsequent incoming unicast MSDUs from the DS or WM that match the classifier specified in the SCS Descriptor. The processing of matching MSDUs depends upon the access policy assigned to the MSDU:
· For matching MSDUs that are not part of a TS (as described in 11.4), the User Priority subfield of the Intra-Access Priority element is used as the UP of these MSDUs.

· If dot11RobustAVStreamingAlternateEDCAFEnabled is true, matching MSDUs that are not part of a TS (as described in 11.4), or MSDUs that are part of a TS that uses EDCA or HEMM as the Access Policy, the Alternate Priority subfield of the Intra-Access Priority element is used to select whether the EDCA transmit queue or Alternate EDCA transmit queue is used for these MSDUs.
· All matching MSDUs are tagged with their drop eligibility using the value from the Drop Eligibility subfield of the Intra-Access Priority element in the DEI subfield of the AVT field, as defined in 7.1.3.5.8.

Annex A

(normative) 

Protocol Implementation Conformance Statement (PICS) proforma

A.4 PICS proforma–IEEE Std. 802.11, 2007 Edition

A.4.3 IUT configuration 

A.4.23 RobustAVT extensions

Insert the following items in to the unnumbered table in A.4.23
	Item
	Protocol Capability
	References
	Status
	Support

	AVT3
	Alternate EDCA transmit queues
	7.3.2.aa90
	CFaa:O
	Yes, No, N/A


Annex D

(normative) 

ASN.1 encoding of the MAC and PHY MIB

Change the “Dot11StationConfigEntry” of the “dotStationConfig TABLE” as follows:

-- *********************************************************************

-- * dotStationConfig TABLE

-- *********************************************************************

Dot11StationConfigEntry ::=
SEQUENCE {

dot11StationID 





MacAddress,

dot11MediumOccupancyLimit 




INTEGER,

dot11CFPollable 





TruthValue,

dot11CFPeriod 





INTEGER,

dot11CFPMaxDuration 




INTEGER,

dot11AuthenticationResponseTimeOut 



Unsigned32,

dot11PrivacyOptionImplemented 



TruthValue,

dot11PowerManagementMode 




INTEGER,

dot11DesiredSSID 





OCTET STRING,

dot11DesiredBSSType 




INTEGER,

dot11OperationalRateSet 




OCTET STRING,

dot11BeaconPeriod 





INTEGER,

dot11DTIMPeriod 





INTEGER,

dot11AssociationResponseTimeOut 



Unsigned32,

dot11DisassociateReason 




INTEGER,

dot11DisassociateStation 




MacAddress,

dot11DeauthenticateReason 




INTEGER,

dot11DeauthenticateStation 




MacAddress,

dot11AuthenticateFailStatus 




INTEGER,

dot11AuthenticateFailStation 



MacAddress,

dot11MultiDomainCapabilityImplemented 


TruthValue,

dot11MultiDomainCapabilityEnabled 



TruthValue,

dot11CountryString 




OCTET STRING,

dot11SpectrumManagementImplemented 



TruthValue,

dot11SpectrumManagementRequired 



TruthValue,

dot11RSNAOptionImplemented 




TruthValue,

dot11RSNAPreauthenticationImplemented 


TruthValue,

dot11RegulatoryClassesImplemented 



TruthValue,

dot11RegulatoryClassesRequired 



TruthValue,

dot11QosOptionImplemented 




TruthValue,

dot11ImmediateBlockAckOptionImplemented 


TruthValue,

dot11DelayedBlockAckOptionImplemented 


TruthValue,

dot11DirectOptionImplemented 



TruthValue,

dot11APSDOptionImplemented 




TruthValue,

dot11QAckOptionImplemented 




TruthValue,

dot11QBSSLoadOptionImplemented 



TruthValue,

dot11QueueRequestOptionImplemented 



TruthValue,

dot11TXOPRequestOptionImplemented 



TruthValue,

dot11MoreDataAckOptionImplemented 



TruthValue,

dot11AssociatedinNQBSS 




TruthValue,

dot11DLSAllowdInQBSS 




TruthValue,

dot11DLSAllowed 





TruthValue,

dot11AssociateStation 




MacAddress,

dot11AssociateID 





INTEGER,

dot11AssociateFailStation 




MacAddress,

dot11AssociateFailStatus 




INTEGER,

dot11ReassociateStation 




MacAddress,

dot11ReassociateID 




INTEGER,

dot11ReassociateFailStation 




MacAddress,

dot11ReassociateFailStatus 




INTEGER,

dot11RadioMeasurementCapable 



TruthValue,

dot11RadioMeasurementEnabled 



TruthValue,

dot11RadioMeasurementProbeDelay 



INTEGER,

dot11MeasurementPilotReceptionEnabled 


TruthValue,

dot11MeasurementPilotTransmissionEnabled 


TruthValue,

dot11MeasurementPilotTransmissionVirtualApSetEnabled 

TruthValue,

dot11MeasurementPilotPeriod 




INTEGER,

dot11LinkMeasurementEnabled 




TruthValue,

dot11NeighborReportEnabled 




TruthValue,

dot11ParallelMeasurementsEnabled 



TruthValue,

dot11TriggeredMeasurementsEnabled 



TruthValue,

dot11RepeatedMeasurementsEnabled 



TruthValue,

dot11MeasurementPauseEnabled 



TruthValue,

dot11QuietIntervalEnabled 




TruthValue,

dot11PassiveBeaconMeasurementEnabled 



TruthValue,

dot11ActiveBeaconMeasurementEnabled 



TruthValue,

dot11TableBeaconMeasurementEnabled 



TruthValue,

dot11ReportingConditionsEnabled 



TruthValue,

dot11FrameMeasurementEnabled 



TruthValue,

dot11ChannelLoadEnabled 




TruthValue,

dot11NoiseHistogramEnabled 




TruthValue,

dot11StatisticsReportEnabled 



TruthValue,

dot11LCIReportEnabled 




TruthValue,

dot11TransmitStreamMeasurementEnabled 


TruthValue,

dot11APChannelReportEnabled 




TruthValue,

dot11AnnexQMIBSupportEnabled 



TruthValue,

dot11NonOperatingChannelMeasurementsEnabled 


TruthValue,

dot11MaximumMeasurementDuration 



Unsigned32,

dot11MeasurementPilotSupport 



Unsigned32,

dot11FastBSSTransitionImplemented 



TruthValue,

dot11LCIDSEImplemented 




TruthValue, 

dot11LCIDSERequired 




TruthValue, 

dot11DSERequired 





TruthValue, 

dot11ExtendedChannelSwitchEnabled 



TruthValue, 

dot11HighThroughputOptionImplemented 



TruthValue,

dot11WirelessManagementImplemented 



TruthValue, 

dot11MaxIdlePeriod 




INTEGER,

dot11TIMBroadcastInterval     



INTEGER,

dot11TIMBroadcastOffset       



INTEGER,

dot11MinTriggerTimeout     



INTEGER,

dot11RRMCivicMeasurementEnabled 



TruthValue,

dot11RRMIdentifierMeasurementEnabled 


TruthValue,
dot11DMSMaxSTAS       




INTEGER,
dot11DMSMaxChannelLoadForNewService 



INTEGER,
dot11DMSMaxChannelLoad 




INTEGER,
dot11UTCTSFDTIMInterval 




INTEGER,
dot11UTCTSFOffsetTimeError 




INTEGER,
dot11UTCTSFOffsetTimeValue 




INTEGER,



dot11RobustAVStreaming 




TruthValue,



dot11RobustAVStreamingAdvancedMRG 



TruthValue,



dot11RobustAVStreamingSCSImplemented


TruthValue,


dot11RobustAVStreamingSCSEnabled



TruthValue,

dot11RobustAVStreamingAlternateEDCAEnabled


TruthValue
}
Insert the following elements at the end of the dot11StationConfigTable element definitions:

dot11RobustAVStreamingAlternateEDCAEnabled OBJECT-TYPE



SYNTAX TruthValue



MAX-ACCESS read-only 



STATUS current 



DESCRIPTION 



“This attribute, when TRUE, indicates that the station 





implementation supports the Alternate EDCA transmit queues.”


DEFVAL { false }



::= { dot11StationConfigEntry aa5 }

References:
Abstract


This document contains the normative text of a proposal to fulfil the PAR objective of the 11aa task group:


Intra-Access Category prioritization of transport streams by modifying EDCA timing and parameter selection without any requirement for deep packet inspection
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