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Modify Table 20b as indicated below:

Table 20b—Measurement Type Definitions for Measurement Requests
	Name
	Measurement Type

	Basic Request
	0

	Clear Channel Assessment (CCA) request
	1

	Receive power indication (RPI) histogram request
	2

	Channel Load request
	3

	Noise histogram request
	4

	Beacon request
	5

	Frame request
	6

	Hidden node request
	7

	Medium sensing time histogram request
	8

	STA statistics request
	9

	LCI request 
	10

	Measurement Pause Request
	11

	Transmit QoS Metrics request
	12

	Reserved
	13-255


Add the following subsection after Clause 7.3.2.21.12 in 802.11k draft 2.0 as indicated below:

7.3.2.21.13 Transmit QoS Metrics Request

The Measurement Request field corresponding to a Transmit QoS Metrics Request is shown in Figure +1. A response to a Transmit QoS Metrics Request is a Transmit QoS Metrics Report.

	
	
	
	
	
	

	
	Randomization Interval
	Measurement Duration
	Peer QSTA  Address 
	Traffic Identifier
	Bin 0 Range

	Octets:
	2
	2
	6
	1
	1


Figure +1 – Measurement Request field format for a Transmit QoS Metrics Request
Randomization Interval shall be set to the desired maximum random delay in the measurement start time, expressed in TUs. The use of Randomization Interval is described in 11.7.3.

The Measurement Duration shall be set equal to the duration of the requested measurement, expressed in TUs.

The Peer QSTA Address shall contain the 6 byte MAC address in the Address 1 field of the measured Data frames.
Traffic Identifier shall indicate the TC or TS for which traffic is to be measured. Values 0 through 15 are defined. Values 16-255 are reserved. 

Bin 0 Range shall indicate the delay range of the first bin (Bin 0) of the Transmit Delay Histogram, expressed in TUs. It is also used to calculate the delay ranges of the other 5 bins making up the histogram. The delay range for each bin shall increase in a binary exponential fashion as described in 7.3.2.22.13. 
Modify the table 20c as indicated below:

Table 20c—Measurement Type definitions for measurement reports

	Name
	Measurement Type

	Basic report
	0

	Clear Channel Assessment (CCA) report
	1

	Receive power indication (RPI) histogram report
	2

	Channel Load  report
	3

	Noise histogram report
	4

	Beacon report
	5

	Frame report
	6

	Hidden node report
	7

	Medium sensing time histogram report
	8

	STA statistics report
	9

	LCI request
	10

	Measurement Pause Request
	11

	Transmit QoS Metrics report
	12

	Reserved
	13 - 255


Add the following subsection after Clause 7.3.2.22.12 in 802.11k draft 2.0 as indicated below:
7.3.2.22.13 Transmit QoS Metrics Report

The format of the Measurement Report field corresponding to a Transmit QoS Metrics Report is shown in Figure k+2.
	
	
	
	
	

	
	Actual Measurement Start Time
	Measurement Duration
	Peer QSTA  Address
	Traffic Identifier

	Octets:
	8
	2
	6
	1


	
	
	
	
	
	
	
	

	
	Transmitted  MSDU Count
	MSDU Discarded Count
	MSDU Failed Count
	MSDU Multiple Retry Count
	QoS CFPolls Lost Count
	Average Queue Delay
	Average Transmit Delay 

	Octets:
	4
	4
	4
	4
	4
	4
	4


	
	
	
	
	
	
	
	

	
	Bin 0 Range
	Bin 0 Count 
	Bin 1 Count
	Bin  2 Count
	Bin 3 Count
	Bin 4 Count
	Bin 5 Count

	Octets:
	1
	4
	4
	4
	4
	4
	4


Figure k+2 – Measurement Report field format for Transmit Delay Metric Report

Actual Measurement Start Time shall be set equal to the TSF at the time at which the measurement started.

Measurement Duration shall be set equal to the duration over which the Transmit Frame Delay Report was measured, expressed in TUs.

The Peer QSTA Address shall contain the 6 byte MAC address in the Address 1 field of the measured Data frames.

Traffic Identifier shall indicate the TC or TS for which traffic is to be measured. Values 0 through 15 are defined. Values 16-255 are reserved. 
The Transmitted MSDU Count, MSDU Failed Count, MSDU Discarded Count, MSDU Multiple Retry Count and QoS CFPolls Lost Count, Average Queue Delay, Average Transmit Delay, and delay histogram fields relate to transmissions to the QSTA given in the peer QSTA Address field.  

The Transmitted MSDU Count field contains the number of MSDUs for the TC, or TS given by the Traffic Identifier successfully transmitted in the measurement duration.
The MSDU Discarded Count field contains the number of MSDUs for the TC, or TS given by the Traffic Identifier discarded due either to the number of transmit attempts exceeding dot11ShortRetryLimit or dot11LongRetryLimit as appropriate, or due to the MSDU lifetime having been reached.

The MSDU Failed Count field contains the number of MSDUs for the TC, or TS given by the Traffic Identifier discarded during the measurement duration due to the number of transmit attempts exceeding dot11ShortRetryLimit or dot11LongRetryLimit as appropriate.
The MSDU Multiple Retry Count field contains the number of MSDUs for the TC, or TS given by the Traffic Identifier that are successfully transmitted after more than one retransmission attempt.

The QoS CFPolls Lost Count field contains the number of QoS (+)CF-Poll frames transmitted where there was no response from the QSTA. QoS CFPolls Lost Count shall only be returned if the reporting QSTA is a QAP and the Traffic Identifier is for TS. If unused QoS CFPolls Lost count shall be set to 0.
Average Queue Delay shall be the average queuing delay of the frames (MSDUs) that are passed to the MAC during the measurement duration for the indicated destination and the indicated Traffic Identifier. Queue Delay shall be measured from the time the MSDU is passed to the MAC until the point at which the first, or only fragment is ready for transmission and shall be expressed in TUs.
Average Transmit Delay shall be the average delay of the frames (MSDUs) that are successfully transmitted during the measurement duration for the indicated destination and the indicated Traffic Identifier. Delay shall be measured from the time the MSDU is passed to the MAC until the point at which the entire MSDU has been successfully transmitted, including receipt of the final ACK from the peer QSTA if the QoSAck service class is being used. Average Transmit delay shall be expressed in TUs.
Bin 0 Range shall indicate the delay range of the first bin (Bin 0) of the Transmit Delay Histogram, expressed in TUs. It is also used to calculate the delay ranges of the other 5 bins making up the histogram. The delay range for each bin shall increase in a binary exponential fashion as follows:
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Note: For instance, if Bin 0 Range is 10ms, the bin durations should be defined in table +1
Table k+1 – Delay Definitions for a Transmit QoS Report
	Bin 
	Measured Delay (TUs)

	0
	Delay <10

	1
	10 ( Delay < 20

	2
	20 ( Delay <40

	3
	40 ( Delay <80

	4
	80 ( Delay <160

	5
	Delay ( 160


To compute the value reported in Bin i, Bi, 0 ≤ i < 5, of the Transmit Delay Histogram, the STA initializes all bin counts to zero.  For each MSDU successfully transmitted, the measured Transmit Delay determines which bin count is to be incremented.  If the measured delay has a duration time t within Bin i, then the frame count in Bin i is increased by one, up to a ceiling value of 232-1. Transmit Delay shall be measured from the time the MSDU is passed to the MAC until the point at which the entire MSDU has been successfully transmitted, including receipt of the final ACK from the peer QSTA if the QoSAck service class is being used. During the Transmit QoS Metrics Measurement, a histogram is generated that represents the distribution of Transmit Delay.  

Add the following subsection after Clause 11.7.8.9  in 802.11k draft 2.0 as indicated below:

11.7.8.10 Transmit QoS Metrics Report 

A QSTA receiving a Transmit QoS Metrics Request shall respond with a Radio Measurement Report frame containing one Measurement (Transmit QoS Metrics) Report element. If the traffic stream (TS) that is corresponding to the Traffic Identifier is deleted, either by a DELTS Action Frame or by disassociation, the STA shall cease sending Radio Measurement Reports.
The Transmit QoS Metrics measurement shall be made on traffic that is transmitted from the measuring QSTA to the peer QSTA and TC or TS indicated in the request. The peer QSTA Address may be the MAC address of the QSTA from which the Measurement Request was sent, or the MAC address of another QSTA within the QBSS. This enables a QAP to query Transmit QoS metrics for DLS links. A QAP shall refuse measurement requests for traffic to other QSTAs in the BSS.
The requesting and reporting STAs must be QSTAs. A non-QSTA receiving a Transmit QoS Metrics Measurement Request shall reject the request with indication of “incapable”.
ANNEX A 

In A.4.13 add new entry RRM12 and renumber all following PICS items:

	RRM12


    RRM12.1


    RRM12.2
	Transmit Qos Metrics Type


     Transmit QoS Metrics Request


     Transmit QoS Metrics Report
	11.7, 11.7.8.10


7.3.2.21.13


7.3.2.22.13
	CFk AND CF12:O

CFk AND CF12:O

CFk AND CF12:O
	Yes, No


Yes, No


Yes, No


ANNEX D  

In dot11CountersTable change Dot11CountersEntry as follows:

Dot11CountersEntry ::=


SEQUENCE {
dot11TransmittedFragmentCount
Counter32,



dot11MulticastTransmittedFrameCount
Counter32,



dot11FailedCount
Counter32,



dot11RetryCount
Counter32,



dot11MultipleRetryCount
Counter32,



dot11FrameDuplicateCount
Counter32,



dot11RTSSuccessCount
Counter32,



dot11RTSFailureCount
Counter32,



dot11ACKFailureCount
Counter32,



dot11ReceivedFragmentCount
Counter32,



dot11MulticastReceivedFrameCount
Counter32,



dot11FCSErrorCount
Counter32,



dot11TransmittedFrameCount
Counter32,



dot11WEPUndecryptableCount
Counter32,



dot11QoSDiscardedFragmentCount
Counter32,



dot11AssociatedStationCount
Counter32,



dot11QoSCFPollsReceivedCount
Counter32,



dot11QoSCFPollsUnusedCount
Counter32,



dot11QoSCFPollsUnusableCount
Counter32,



dot11QoSCFPollsLostCount
Counter32 }

Insert the following attribute definition to the end of the dot11CountersEntry attributes:

Dot11QoSCFPollsLostCount OBJECT-TYPE


SYNTAX Counter32


MAX-ACCESS read-only


STATUS current


DESCRIPTION



“This counter shall increment for each QoS (+)CF-Poll that has been issued by the HC where there was no response from the QSTA indicated in the RA field.”


::= { dot11CountersEntry 20 }
Add attributes to Dot11RRMRequestEntry as follows:
Dot11RRMRequestEntry ::=


SEQUENCE {



dot11RRMRqstIndex
Unsigned32,



dot11RRMRqstRowStatus 
RowStatus,



dot11RRMRqstToken 
OCTET STRING,



dot11RRMRqstIfIndex 
InterfaceIndex,



dot11RRMRqstType 
INTEGER,



dot11RRMRqstTargetAdd 
MacAddress,



dot11RRMRqstTimeStamp 
TimeTicks,



dot11RRMRqstChanNumber 
INTEGER,



dot11RRMRqstChannelBand 
INTEGER,



dot11RRMRqstRndInterval 
Unsigned32,



dot11RRMRqstDuration 
Unsigned32,



dot11RRMRqstParallel 
TruthValue,



dot11RRMRqstEnable 
TruthValue,



dot11RRMRqstRequest 
TruthValue,



dot11RRMRqstReport 
TruthValue,



dot11RRMRqstDurationMandatory 
TruthValue,



dot11RRMBeaconRqstMode 
INTEGER,



dot11RRMRqstBssid 
MacAddress,



dot11RRMRqstMeasPeriodUnit 
INTEGER,



dot11RRMRqstMeasurementPeriod 
INTEGER,



dot11RRMRqstMeasIntervalUnit 
INTEGER,



dot11RRMRqstMeasurementInterval 
INTEGER,



dot11RRMRqstReportingCondition 
INTEGER,



dot11RRMRqstThresholdOffset 
INTEGER,



dot11RRMRqstHysteresis 
INTEGER,



dot11MedSenseType 
INTEGER,



dot11MedSenseRCPIThreshold 
INTEGER,



dot11MedSenseBinOffset 
INTEGER,



dot11MedSenseBinDuration 
INTEGER,



dot11MedSenseNumBin 
INTEGER,



dot11STAStatRqstGroupID 
INTEGER,



dot11LCIRqstOctet 
INTEGER,


dot11TransmitQoSMetricsPeerQSTAAddress
MacAddress,



dot11TransmitQoSMetricsTrafficIdentifier
INTEGER,


dot11TransmitQoSMetricsBin0Range
INTEGER }

Change dot11RRMRqstType as follows:
dot11RRMRqstType OBJECT-TYPE

SYNTAX INTEGER {


channelLoad(3),


noiseHistogram(4),


beaconRequest(5),


frameRequest(6),


hiddenStation(7),


mediumSensingTimeHistogram(8),


staStatistics(9),

Pause(10),
LCI(11),

TransmitQoSMetrics(12) }

MAX-ACCESS read-create

STATUS current

DESCRIPTION 

"The measurement type of this RRM request row."

::= { dot11RRMRequestEntry 5 }

Add Attributes as follows after dot11LCIRqstOctet

dot11TransmitQoSMetricsPeerQSTAAddress OBJECT-TYPE

        SYNTAX MacAddress
        MAX-ACCESS read-create
        STATUS current

        DESCRIPTION

"This attribute specifies the peer QSTA address to be measured for a TransmitQoSMetrics measurement"

    ::= { dot11RRMRequestEntry 33 }

dot11TransmitQoSMetricsTrafficIdentifier OBJECT-TYPE

        SYNTAX INTEGER(0..16)
        MAX-ACCESS read-create
        STATUS current

        DESCRIPTION

"This attribute specifies the TC, or TS to be measured for a TransmitQoSMetrics measurement"

    ::= { dot11RRMRequestEntry 34 }

dot11TransmitQoSMetricsBin0Range OBJECT-TYPE

        SYNTAX INTEGER(1..255)
        MAX-ACCESS read-create
        STATUS current

        DESCRIPTION

"This attribute specifies the delay range for bin 0 of the transmit delay histogram."

    ::= { dot11RRMRequestEntry 35 }

Add the following text after dot11STAStatisticsReport table:

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

-- * dot11TransmitQoSMetricsReport
TABLE 

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

dot11TransmitQoSMetricsReportTable OBJECT-TYPE

        SYNTAX SEQUENCE OF dot11TransmitQoSMetricsReportEntry

        MAX-ACCESS not-accessible

        STATUS current

        DESCRIPTION

"Group contains the current list of Transmit Delay Metrics reports that have been received by the MLME. The report tables shall be maintained as FIFO to preserve freshness, thus the rows in this table can be deleted for memory constraints or other implementation constraints determined by the vendor. New rows shall have different RprtIndex values than those deleted within the range limitation of the index. One easy way is to monotonically increase RprtIndex for new reports being written in the table." 

    ::= { dot11RRMReport 1 }

dot11TransmitQoSMetricsReportEntry OBJECT-TYPE

        SYNTAX dot11TransmitQoSMetricsReportEntry

        MAX-ACCESS not-accessible

        STATUS current

        DESCRIPTION

"An entry in the dot11TransmitQoSMetricsReportTable Indexed by dot11TransmitQoSMetricsRprtIndex."

        INDEX { dot11TransmitQoSMetricsRprtIndex }

    ::= { dot11TransmitQoSMetricsReportTable 1 }

Dot11TransmitQoSMetricsReportEntry ::= 

        SEQUENCE {




dot11TransmitQoSMetricsRprtIndex
Unsigned32,



dot11TransmitQoSMetricsRprtRqstToken
OCTET STRING,



dot11TransmitQoSMetricsRprtIfIndex
InterfaceIndex,



dot11TransmitQoSMetricsMeasuringSTAAddr
MacAddress,



dot11TransmitQoSMetricsRprtActualStartTime
TSFType,



dot11TransmitQoSMetricsRprtMeasurementDuration
Unsigned32,



dot11TransmitQoSMetricsRprtPeerSTAAddress
MacAddress,


dot11TransmitQoSMetricsRprtTID
INTEGER,


dot11TransmitQoSMetricsRprtAverageQueueDelay
Integer32,


dot11TransmitQoSMetricsRprtAverageTransmitDelay
Integer32,



dot11TransmitQoSMetricsRprtTransmittedMSDUCount
Integer32,


dot11TransmitQoSMetricsRprtMSDUDiscardedCount
Integer32,



dot11TransmitQoSMetricsRptMSDUFailedCount
Integer32,



dot11TransmitQoSMetricsRptMultipleRetryCount
Integer32,



dot11TransmitQoSMetricsRptCFPollsLostCount 
Integer32,


dot11TransmitQoSMetricsRprtBin0Range
Integer,



dot11TransmitQoSMetricsRprtDelayHistogram
OCTET STRING }

dot11TransmitQoSMetricsRprtIndex OBJECT-TYPE

        SYNTAX Unsigned32

        MAX-ACCESS not-accessible
        STATUS current

        DESCRIPTION

"Index for Transmit Delay Metrics Report elements in dot11TransmitQoSMetricsReportTable, greater than 0."

    ::= { dot11TransmitQoSMetricsReportEntry 1 }

dot11TransmitQoSMetricsRprtRqstToken OBJECT-TYPE

        SYNTAX OctetString


        MAX-ACCESS read-only

        STATUS current

        DESCRIPTION

"This attribute holds the request token that was specified in the measurement request that generated this measurement report.  This should be an exact match to the original dot11RRMRqstToken attribute. Note that there may be multiple entries in the table that match this value since a single request may generate multiple measurement reports."

    ::= { dot11TransmitQoSMetricsReportEntry 2 }

dot11TransmitQoSMetricsRprtIfIndex OBJECT-TYPE

        SYNTAX InterfaceIndex

        MAX-ACCESS read-only

        STATUS current

        DESCRIPTION

"The InterfaceIndex for this row of TransmitQoSMetrics Report has been received on."

    ::= { dot11TransmitQoSMetricsReportEntry 3 }

dot11TransmitQoSMetricsMeasuringSTAAddr OBJECT-TYPE

        SYNTAX MacAddress

        MAX-ACCESS read-only

        STATUS current

        DESCRIPTION

"The MAC address of the measuring STA for this row of Transmit Delay Metrics report."

    ::= { dot11TransmitQoSMetricsReportEntry 4 }

dot11TransmitQoSMetricsRprtActualStartTime OBJECT-TYPE

        SYNTAX TSFType

        MAX-ACCESS read-only

        STATUS current

        DESCRIPTION

"This attribute corresponds to the TSF value at the time when the measurement started."

    ::= { dot11TransmitQoSMetricsReportEntry 5 }

dot11TransmitQoSMetricsRprtMeasurementDuration OBJECT-TYPE

        SYNTAX Unsigned32

        MAX-ACCESS read-only

        UNITS “TUs”
        STATUS current

        DESCRIPTION

"This attribute corresponds to the duration over which the Transmit Delay Metrics Report was measured, expressed in TUs."

    ::= { dot11TransmitQoSMetricsReportEntry 6 }

dot11TransmitQoSMetricsRprtPeerQSTAAddress OBJECT-TYPE

        SYNTAX MacAddress

        MAX-ACCESS read-only

        STATUS current

        DESCRIPTION

"The MAC address present in the Address 1 filed of the measured data frames for this row of Transmit QoS Metrics report."

    ::= { dot11TransmitQoSMetricsReportEntry 7 }

dot11TransmitQoSMetricsRprtTID OBJECT-TYPE

        SYNTAX INTEGER(0..16)
        MAX-ACCESS read-only

        STATUS current

        DESCRIPTION
“Traffic Identifier shall indicate the TC or TS for which traffic is to be measured. Values 0 through 15 are defined. Values 16-255 are reserved. .”

::= { dot11TransmitQoSMetricsReportEntry 8 }
dot11TransmitQoSMetricsRprtAverageQueueDelay OBJECT-TYPE

        SYNTAX Integer32

        MAX-ACCESS read-only

        UNITS “TUs”
        STATUS current

        DESCRIPTION

"This attribute holds the average delay of the frames (MSDUs) that are passed to the MAC during the measurement duration for the specified destination and the specified Traffic Identifier. Queue Delay shall be measured from the time the MSDU is passed to the MAC until the transmission starts and shall be expressed in TUs."

    ::= { dot11TransmitQoSMetricsReportEntry 9 }

dot11TransmitQoSMetricsRprtAverageTransmitDelay OBJECT-TYPE

        SYNTAX Integer32

        MAX-ACCESS read-only

        UNITS “TUs”
        STATUS current

        DESCRIPTION

"This attribute holds the average delay of the frames (MSDUs) that are successfully transmitted during the measurement duration for the specified destination and the specified Traffic Identifier. Delay shall be measured from the time the MSDU is passed to the MAC until ACK is received from the intermediate destination."

    ::= { dot11TransmitQoSMetricsReportEntry 10}

dot11TransmitQoSMetricsRprtBin0Range OBJECT-TYPE

        SYNTAX Integer


        MAX-ACCESS read-only

        STATUS current

        DESCRIPTION
“Contains the delay range for Bin 0 of the delay histogram, expressed in TU.”

    ::= { dot11TransmitQoSMetricsReportEntry 11 }
dot11TransmitQoSMetricsRprtTransmittedMSDUCount


SYNTAX Integer32


MAX-ACCESS read-only


STATUS current


DESCRIPTION

“Contains the number of MSDUs to the peer QSTA for the TC, or TS given by the Traffic Identifier successfully transmitted in the measurement duration”

    ::= {dot11TransmitQoSMetricsReportEntry 12}

dot11TransmitQoSMetricsRprtMSDUDiscardedCount


SYNTAX Integer32


MAX-ACCESS read-only


STATUS current


DESCRIPTION

“Contains the number of MSDUs to the peer QSTA for the TC, or TS given by the Traffic Identifier discarded due either to the number of transmit attempts exceeding dot11ShortRetryLimit or dot11LongRetryLimit as appropriate, or due to the MSDU lifetime having been reached”

    ::= {dot11TransmitQoSMetricsReportEntry 13}

dot11TransmitQoSMetricsRptMSDUFailedCount


SYNTAX Integer32


MAX-ACCESS read-only


STATUS current


DESCRIPTION

“Contains the number of MSDUs to the peer QSTA for the TC, or TS given by the Traffic Identifier discarded during the measurement duration due to the number of transmit attempts exceeding dot11ShortRetryLimit or dot11LongRetryLimit as appropriate.”

    ::= {dot11TransmitQoSMetricsReportEntry 14}

dot11TransmitQoSMetricsRptMultipleRetryCount


SYNTAX Integer32


MAX-ACCESS read-only


STATUS current


DESCRIPTION

“Contains the number of MSDUs for the TC, or TS given by the Traffic Identifier that are successfully transmitted after more than one retransmission attempt.”

    ::= {dot11TransmitQoSMetricsReportEntry 15}

dot11TransmitQoSMetricsRptCFPollsLostCount


SYNTAX Integer32


MAX-ACCESS read-only


STATUS current


DESCRIPTION

“Contains the number of QoS (+)CF-Poll frames transmitted to the peer QSTA where there was no response from the QSTA. ”

    ::= {dot11TransmitQoSMetricsReportEntry 15}
dot11TransmitQoSMetricsRprtDelayHistogram OBJECT-TYPE

        SYNTAX OCTET STRING (SIZE 6)
        MAX-ACCESS read-only

        STATUS current

        DESCRIPTION

"This attribute holds the histogram of delay of the frames (MSDUs) that are successfully transmitted during the measurement duration for the specified Traffic Identifier and the specified destination. Delay shall be measured from the time the MSDU is passed to the MAC until the ACK is received from the intermediate destination and shall be expressed in TUs. "

::= { dot11TransmitQoSMetricsReportEntry 16 }

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

-- * End of dot11TransmitQoSMetricsReport
TABLE 

-- ********************************************************************
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Abstract





This submission contains a proposal to add additional QoS metrics to the latest TGk draft. This proposal defines a new measurement type: Transmit QoS Metrics providing measurements for each traffic category or traffic stream per destination. Each traffic category/stream can be identified by a Traffic Identifier.  The Transmit QoS Metrics includes a number of counters, average queue delay, average transmit delay, and a delay histogram. This contribution provides resolution for LB73 comment#121, 138, 157, 258, 293, 466, 467, 493, 691, 692, 1121, 1140 and 1214.
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