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Modify the 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

	Traffic Stream 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

	Transmit Link QoS Metrics  request
	10

	Reserved
	11-255


Add the following subsection after Clause 7.3.2.21.10 in 802.11k draft 1.0 as indicated below:

7.3.2.21.11 Transmit Link QoS Metrics Request

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

	
	
	
	
	

	
	Randomization Interval
	Measurement Duration
	Destination Address 
	Traffic Identifier (TID) 

	Octets:
	2
	2
	6
	1


Figure +1 – Measurement Request field format for a 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 field shall be set equal to the duration of the requested measurement, expressed in TUs.

The Destination Address field contains the 6 byte MAC address of the intermediate destination for the measuring traffics.
Traffic Identifier (TID) field indicates the measuring traffic category or traffic stream. The definition of TID is defined as the table +1 below. 
	TID Field
	Usage

	0 – 7 
	Valid for QSTA. It indicates the UP of prioritized QoS (TC) and TS with access policy set to EDCA

	8-15
	Valid for QSTA. It indicates TSID for TS with access policy set to a value other than EDCA.

	255
	Valid for all STA. It requests the measuring STA will report a Transmit Link QoS Metrics report for all of traffics that STA is transmitting to the specified Destination Address.

	16-254
	Reserved 


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

	Traffic Stream 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

	Transmit Link QoS metrics report
	10

	Reserved
	311-255


Add the following subsection after Clause 7.3.2.22.10 in 802.11k draft 1.0 as indicated below:

7.3.2.22.11 Transmit Link QoS Metrics Report

The format of the Measurement Report field corresponding to a Transmit Link QoS Metrics Report is shown in Figure

k+2.

	
	
	
	
	

	
	Actual Measurement Start Time
	Measurement Duration
	Destination Address
	Traffic Identifier (TID) 

	Octets:
	8
	2
	6
	1


	
	
	
	
	
	
	

	
	Transmit Frame Count
	Frame Loss Count
	Retransmission Count
	Average Transmit Delay 
	Minimum Transmit Delay
	Maximum Transmit Delay

	Octets:
	4
	4
	4
	4
	4
	4


Figure k+2 – Measurement Report field format for a QoS Metrics 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 Beacon Report was measured, expressed in TUs.

The Destination Address field should contain the 6 byte MAC address of the intermediate destination for the measuring traffics.
Traffic Identifier (TID) field indicates the measuring traffic category or traffic stream. The definition of TID is described in table +1.
Transmit Frame Count should contain the total number of frames (MSDU) that are successfully transmitted after 0 or n reties during the measurement duration for the specified destination and the specified TID.
Frame Loss Count should contain the total number of frames (MSDU) that are discarded after given numbers of retries or when MSDU timer is expired during the measurement duration for the specified destination and the specified TID.
Retransmission Count should contain the total number of retries for successfully transmitted frame (MSDU) and discarded frames (MDSU) during the measurement duration for the specified destination and the specified TID.
Average Transmit Delay field should be the average delay of the frames (MPDU) that are successfully transmitted during the measurement duration for the specified destination and the specified TID. Delay is measured from the time MPDU is contending for medium to the start of successful transmission attempt. 

Minimum Transmit Delay field should be the minimum delay of the all of frames (MPDU) that are successfully transmitted during the measurement duration for the specified destination and the specified TID. Delay is measured from the time MPDU is contending for medium to the start of successful transmission attempt. 

Maximum Transmit Delay field should be the maximum delay of the all of frames (MPDU) that are successfully transmitted during the measurement duration for the specified destination and the specified TID. Delay is measured from the time MPDU is contending for medium to the start of successful transmission attempt. 

Add the following subsection after Clause 11.7.8.7  in 802.11k draft 1.0 as indicated below:

11.7.8.8 Transmit Link QoS Metrics Report 

A STA receiving a QoS Metrics Request shall respond with a Radio Measurement Report frame containing one Measurement (Transmit Link QoS Metrics) Report element. 
The measuring traffic category/stream is the traffics that sent from the measuring STA to the STA with specified destination address. Destination Address could be either the MAC address of the STA that sends the Measurement Request or the MAC address of a 3rd party STA which is within BSS. 

The requesting STA and reporting STA could be a QSTA or a non-QSTA. If non-QSTA receives a QoS Metrics Measurement Request with TID field specified as value 0-15, non-QSTA can reject this measurement request with indication of “incapable”.   

ANNEX D

Add the following text after dot11STAStatisticsReport table in TGk draft Annex D:

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

-- * dot11TransmitLinkQoSMetricsReport
TABLE 

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

dot11TransmitLinkQoSMetricsReportTable OBJECT-TYPE

        SYNTAX SEQUENCE OF dot11QoSMetricsReportEntry

        MAX-ACCESS not-accessible

        STATUS current

        DESCRIPTION

"Group contains the current list of Transmit Link QoS 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 }

dot11TransmitLinkQoSMetricsReportEntry OBJECT-TYPE

        SYNTAX dot11QoSMetricsReportEntry
        MAX-ACCESS not-accessible

        STATUS current

        DESCRIPTION

"An entry in the dot11QoSMetricsReportTable Indexed by dot11QoSMetricsRprtIndex."

        INDEX { dot11TransmitLinkQoSMetricsRprtIndex }

    ::= { dot11TransmitLinkQoSMetricsReportTable 1 }

Dot11TransmitLinkQoSMetricsReportEntry ::= 

        SEQUENCE {


dot11QoSMetricsRprtIndex


Unsigned32,

dot11QoSMetricsRprtRqstToken 

OCTET STRING,

dot11QoSMetricsRprtIfIndex


InterfaceIndex,

dot11QoSMetricsMeasuringSTAAddr

MacAddress,

dot11QoSMetricsRprtActualStartTime

TSFType,

dot11QoSMetricsRprtMeasurementDuration

Unsigned32,

dot11QoSMetricsRprtDestinationAddr

MacAddress,
dot11QoSMetricsRprtTID


INTEGER,
dot11QoSMetricsRprtTranmitFrameCount

Integer32,

dot11QoSMetricsRprtFrameLossCount

Integer32,
dot11QoSMetricsRprtRetransmissionCount

Integer32,

dot11QoSMetricsRprtAverageTransmitDelay 
Integer32,
dot11QoSMetricsRprtMinimumTransmitDelay 
Integer32,

dot11QoSMetricsRprtMaximumTransmitDelay 
Integer32
}

dot11QoSMetricsRprtIndex OBJECT-TYPE

        SYNTAX Unsigned32

        MAX-ACCESS read-only

        STATUS current

        DESCRIPTION

"Index for Traffic Stream Report elements in dot11QoSMetricsReportTable, greater than 0."

    ::= { dot11QoSMetricsReportEntry 1 }

dot11QoSMetricsRprtRqstToken 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."

    ::= { dot11QoSMetricsReportEntry 2 }

dot11QoSMetricsRprtIfIndex OBJECT-TYPE

        SYNTAX InterfaceIndex

        MAX-ACCESS read-only

        STATUS current

        DESCRIPTION

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

    ::= { dot11QoSMetricsReportEntry 3 }

dot11QoSMetricsMeasuringSTAAddr OBJECT-TYPE

        SYNTAX MacAddress

        MAX-ACCESS read-only

        STATUS current

        DESCRIPTION

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

    ::= { dot11QoSMetricsReportEntry 4 }

dot11QoSMetricsRprtActualStartTime 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."

    ::= { dot11QoSMetricsReportEntry 5 }

dot11QoSMetricsRprtMeasurementDuration OBJECT-TYPE

        SYNTAX Unsigned32

        MAX-ACCESS read-only

        STATUS current

        DESCRIPTION

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

    ::= { dot11QoSMetricsReportEntry 6 }

dot11QoSMetricsRprtDestinationAddr OBJECT-TYPE

        SYNTAX MacAddress

        MAX-ACCESS read-only

        STATUS current

        DESCRIPTION

"The MAC address of the destination STA for this row of QoS Metrics report."

    ::= { dot11QoSMetricsReportEntry 7 }

dot11QoSMetricsRprtTID OBJECT-TYPE

        SYNTAX TSFType

        MAX-ACCESS read-only

        STATUS current

        DESCRIPTION

“This attribute identifies the requested measuring traffic category or traffic stream. The definition of TID is described in table +1.”
::= { dot11QoSMetricsReportEntry 8 }
dot11QoSMetricsRprtTransmittedFrameCount OBJECT-TYPE

        SYNTAX Integer32

        MAX-ACCESS read-only

        STATUS current

        DESCRIPTION

“Transmitted Frame Count Field should contain the total number of frames (MSDU) that are successfully transmitted after 0 or n reties during the measurement duration for the specified destination and the specified TID”
    ::= { dot11QoSMetricsReportEntry 9 }

dot11QoSMetricsRprtFrameLossCount OBJECT-TYPE

        SYNTAX Integer32

        MAX-ACCESS read-only

        STATUS current

        DESCRIPTION

"This attribute holds the total number of frames that are discarded after given numbers of retries during the measurement duration for the specified destination and the specified TID”
    ::= { dot11QoSMetricsReportEntry 10 }

dot11QoSMetricsRprtRetransmissionCount OBJECT-TYPE

        SYNTAX Integer32

        MAX-ACCESS read-only

        STATUS current

        DESCRIPTION

"This attribute holds the total number of retries for successfully transmitted MSDU and discarded MDSU during the measurement duration for the specified destination and the specified TID”
    ::= { dot11QoSMetricsReportEntry 11 }

dot11QoSMetricsRprtAverageTransmitDelay OBJECT-TYPE

        SYNTAX Integer32

        MAX-ACCESS read-only

        STATUS current

        DESCRIPTION

"This attribute holds the average delay of the frames (MPDU) that are successfully transmitted during the measurement duration for the specified destination and the specified TID. Delay is measured from the time MPDU is contending for medium to the start of successful transmission attempt".

    ::= { dot11QoSMetricsReportEntry 12 }

dot11QoSMetricsRprtMinimumTransmitDelay OBJECT-TYPE

        SYNTAX Integer32

        MAX-ACCESS read-only

        STATUS current

        DESCRIPTION

"This attribute holds the minimum delay of the frames (MPDU) that are successfully transmitted during the measurement duration for the specified traffic TID and the specified destination. Delay is measured from the time MPDU is contending for medium to the start of successful transmission attempt".

::= { dot11QoSMetricsReportEntry 12 }

dot11QoSMetricsRprtMaximumTransmitDelay OBJECT-TYPE

        SYNTAX Integer32

        MAX-ACCESS read-only

        STATUS current

        DESCRIPTION

"This attribute holds the maximum delay of the frames (MPDU) that are successfully transmitted during the measurement duration for the specified destination and the specified TID. Delay is measured from the time MPDU is contending for medium to the start of successful transmission attempt".

    ::= { dot11QoSMetricsReportEntry 13 }

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

-- * End of dot11QoSMetricsReport
TABLE 

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





This submission contains a proposal to add Quality of Service (QoS) and Quality of Signal (QoS) metrics to the latest TGk draft. This proposal defines a new measurement type: Transmit Link QoS Metrics. Transmit Link QoS Metrics provides measurements for each traffic category or traffic stream per destination. Each traffic category/stream can be identified by a Traffic Identifier (TID).  The QoS metrics include Transmit frame count, Frame loss count, Retransmission Count, Average transmit delay, Minimum transmit delay, and Maximum transmit delay. The requesting STA and reporting STA could be a QSTA or non QSTA. This contribution provides resolution for LB71 comment#928, #933 etc., 











Submission
page 5
Emily Qi, Intel Corporation

