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7.3.2.21.10 QoS Metrics Request

The Measurement Request field corresponding to a QoS Metrics Request is shown in Figure k1. A response to a QoS Metrics Request is a QoS Metrics Report.
	
	
	
	
	
	
	

	
	Randomization Interval
	Measurement Duration
	Peer QSTA Address 
	Traffic Identifier
	Bin 0 Range
	Triggered Reporting (optional)

	Octets:
	2
	2
	6
	1
	1
	6


Figure k1—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 11.11.3. When requesting a triggered QoS metrics measurement Randomization Interval is not used and shall be set to 0 – see 11.11.9.8.

The Measurement Duration shall be set equal to the duration of the requested measurement, expressed in TUsexcept when setting up a triggered QoS measurement, when it is not used and shall be set to 0.

The Peer QSTA Address contains a 6 byte MAC address indicating the transmitter address for which traffic is to be measured.

The Traffic Identifier field contains the TID subfield as shown in Figure k1a.
	
	
	

	
	B0
	B3
	B4
	B7

	
	Reserved 
	TID

	Bits:
	4
	4


Figure k1a—Traffic Identifier field
The TID subfield indicates the TC or TS for which traffic is to be measured.
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 7.3.2.22.10.

The Triggered Reporting field is used to specify measurement trigger thresholds. It is only present if requesting triggered QoS metrics reporting. The Triggered Reporting field is as shown in Figure k2.

	
	
	
	
	
	
	

	
	Trigger Conditions
	Average Error Threshold
	Consecutive Error Threshold
	Delay 
Threshold
	Measurement Count
	Trigger Timeout

	Octets:
	1
	1
	1
	1
	1
	1


Figure k2—Triggered Reporting Field

Trigger Conditions is a bit-field that specifies reporting triggers when requesting a triggered QoS metrics measurement. The format of the Trigger Conditions bit-field is shown in Figure k3.

	
	
	
	
	
	

	
	B0
	B1
	B2
	B3
	B7

	
	Average 
	Consecutive 
	Delay
	Reserved

	Bits:
	1
	1
	1
	5


Figure k3—Trigger Conditions bit-field

· Average is set to 1 to request that a QoS Metrics Report be generated when the number of MSDUs for the TC, or TS, given by the  TID that are discarded out of the number of preceding MSDUs specified in Measurement Count is greater than or equal to the value given in Average Error Threshold. MSDUs discarded due to the number of transmit attempts exceeding dot11ShortRetryLimit or dot11LongRetryLimit, or due to the MSDU lifetime having been reached shall be counted. 
· Consecutive is set to 1 to request that a QoS Metrics Report be generated when the number of MSDUs for the TC, or TS, given by the TID that are discarded in succession is greater than or equal to the value given in Consecutive Error Threshold. MSDUs discarded due to the number of transmit attempts exceeding dot11ShortRetryLimit or dot11LongRetryLimit, or due to the MSDU lifetime having been reached shall be counted.

· Delay is set to 1 to request that a QoS Metrics Report be generated when the number of consecutive MSDUs for the TC, or TS, given by the TID that experience a transmit delay greater than or equal to the value specified in the Delay Threshold subfield is greater than or equal to the value given in Delayed MSDU Count. 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.
The Average Error Threshold field contains a value representing the number of discarded MSDUs to be used as the threshold value for the Average trigger condition.

The Consecutive Error Threshold field contains a value representing the number of discarded MSDUs to be used as the threshold value for the Consecutive trigger condition.

The Delay Threshold field contains two subfields as shown in Figure k4.

	
	
	
	
	

	
	B0
	B1
	B2
	B7

	
	Delayed MSDU Range 
	Delayed MSDU Count

	Bits:
	2
	6


Figure k4—Delay Threshold subfield

Delayed MSDU Range contains a value representing the MSDU transmit delay at or above which an MSDU will be counted towards the Delayed MSDU Count threshold. Delayed MSDU Range is encoded as a value representing the lower bound of a bin in the Transmit Delay Histogram as shown in Table k1. The Transmit Delay Histogram is defined in 7.3.2.22.10.
Table k1—Delayed MSDU Range Definitions

	Delayed MSDU Range
	Condition

	0
	Transmit Delay ≥ Lower Bound of Bin 2

	1
	Transmit Delay ≥ Lower Bound of Bin 3

	2
	Transmit Delay ≥ Lower Bound of Bin 4

	3
	Transmit Delay ≥ Lower Bound of Bin 5


Delayed MSDU Count contains a value representing the number of MSDUs to be used as the threshold value for the Delay trigger condition.

The Measurement Count field contains a number of MSDUs. This value is used to calculate an average discard count for the Average trigger condition. It is also used in place of measurement duration in determining the scope of the reported results when a report is triggered – see 11.11.9.8.

The Trigger Timeout field contains a value in units of 100TU during which a measuring STA shall not generate further triggered QoS metrics reports after a trigger condition has been met. See 11.11.9.8.

7.3.2.22.10 QoS Metrics Report

The format of the Measurement Report field corresponding to a QoS Metrics Report is shown in Figure k5.
	
	
	
	
	
	

	
	Actual Measurement Start Time
	Measurement Duration
	Peer QSTA Address
	Traffic Identifier
	Reporting Reason

	Octets:
	8
	2
	6
	1
	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 k5—Measurement Report field format for QoS Metrics Report

Actual Measurement Start Time shall be set equal to the TSF at the time at which the measurement started, or for a triggered QoS metrics report the TSF value at the reporting QSTA when the trigger condition was met.

Measurement Duration shall be set equal to the duration over which the QoS Metrics Report was measured, expressed in TUs. For a triggered QoS Metrics Report, metrics are reported over a number of transmitted MSDUs rather than a duration, hence Measurement Duration shall be set to 0 – see 11.11.9.8.
The Peer QSTA Address shall contain a 6 byte MAC address indicating the transmitter address for which the reported results relate.

The Traffic Identifier field contains the TID subfield as shown in Figure k1a. The TID subfield indicates the TC or TS for which traffic was measured.
The Reporting Reason field is a bit field indicating the reason that the measuring QSTA sent the QoS metrics report. The Reporting Reason field is shown in Figure k6.

	
	
	
	
	
	

	
	B0
	B1
	B2
	B3
	B7

	
	Average Trigger
	Consecutive Trigger 
	Delay Trigger
	Reserved

	Bits:
	1
	1
	1
	5


Figure k6—Reporting Reason field

· The Average Trigger bit set to 1 indicates that the QoS Metrics Report was generated as a triggered report due to the Average Error trigger.

· The Consecutive Trigger bit set to 1 indicates that the QoS Metrics Report was generated as a triggered report due to the Consecutive Error trigger.

· The Delay Trigger bit set to 1 indicates that the QoS Metrics Report was generated as a triggered report due to the Delay Error trigger.

When a QoS Metrics Report is sent as a direct response to a QoS Metrics Request and not as a triggered QoS Metrics Report, all bit fields in the Reporting Reason field are set to 0. This is termed a requested QoS Metrics report. Within a triggered QoS metrics report, more than one bit field in the Reporting Reason field may be set to 1 if more than one trigger condition was met.

The Transmitted MSDU Count, MSDU Failed Count, MSDU Discarded Count, MSDU Multiple Retry Count, 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. Metrics shall be reported over the measurement duration, or for triggered QoS metrics, over the measurement count.
The Transmitted MSDU Count field contains the number of MSDUs for the TC, or the TS specified by the TID that were successfully transmitted.

The MSDU Discarded Count field contains the number of MSDUs for the TC, or the TS specified by the TID that were 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 the TS specified by the TID that were discarded 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 for the TS specified by the TID that were successfully transmitted after more than one retransmission attempt.

The QoS CFPolls Lost Count field contains the number of QoS (+)CF-Poll frames that were 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 TID is for a TS. This field shall be set to 0 when QoS CFPolls Lost Count is not returned.
Average Queue Delay shall be the average queuing delay of the frames (MSDUs) that are passed to the MAC for the indicated Peer QSTA Address 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 for the indicated Peer QSTA Address and TID. 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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For example, if Bin 0 Range is 10TUs, the bin durations should be as defined in Table k2.

Table k2—Delay Definitions for a QoS Metrics 
Report for a Bin 0 Range of 10TU
	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. The sum of the counts in all six bins shall be equal to the value reported in the Transmitted MSDU Count.
[Note to editor: the follwing text appears after 7.3.2.22.10 and should be updated – this is not part of 11.11.9.8:]
Insert the following new clauses after 7.3.2.35 adjusting the clause numbers as necessary: 

11.11.9.10 QoS Metrics Report 

A QSTA receiving a QoS Metrics Request shall respond with a Radio Measurement Report frame containing one Measurement (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 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 QoS Metrics for DLS links. A QAP shall refuse QoS Metrics measurement requests for traffic to other QSTAs in the BSS.
The requesting and reporting STAs must be QSTAs. A non-QSTA receiving a QoS Metrics Measurement Request shall reject the request with indication of “incapable”.

A QSTA may request that a measuring QSTA send a QoS metrics report be sent when the number of MSDUs for a specified TID that are discarded or delayed reaches a specified threshold. This is termed a triggered QoS metrics measurement and shall be requested by setting the Enable and Report bits to 1 within a Measurement Request Element containing the QoS Metrics Measurement Type. The Measurement Request field shall contain a QoS Metrics Request with the trigger conditions specified in the Triggered Reporting field. One or more trigger conditions may be set with specified thresholds. See 7.3.2.21.10.

A STA shall not send a triggered QoS metrics request to a QAP. A QAP that receives a triggered QoS metrics request shall not respond. The number of simultaneous triggered QoS metrics measurements supported at non-AP QSTA is outside the scope of the standard. A STA shall respond to further requests with a refused indication if the number of simultaneous triggered QoS measurements supported by the STA is reached.
A non-AP QSTA accepting a triggered QoS measurement shall measure the requested TC, or TS. If a trigger condition occurs, the measuring non-AP QSTA shall send a QoS metrics measurement report to the requesting QSTA. The measuring non AP-QSTA shall not send further triggered QoS reports until the Trigger Timeout period specified in the request has expired, or new trigger conditions have been requested. Measurement of QoS Metrics shall continue during the reporting timeout period. Reporting shall resume following the Trigger Timeout period, or immediately following the acceptance of new trigger conditions.

If a non-AP QSTA receives a requested QoS metrics measurement for a TC, or TS that is already being measured using a triggered QoS metrics measurement, the triggered QoS measurement shall be suspended for the duration of the requested QoS measurement. When triggered measurement resumes the QoS metrics shall be reset.

QoS metrics reported in a triggered QoS metrics report shall be the values accumulated over the number of transmitted MSDUs prior to the trigger event given in the Measurement Count field of the QoS metrics measurement request that established the trigger condition. It is possible that a consecutive or delay trigger event occurs after acceptance of a triggered QoS metrics measurement but before the number of MSDUs in Measurement Count have been transmitted. In this case the report shall be the values accumulated since measurement started. The measurement count value appears in the Transmitted MSDU Count field of a triggered QoS metrics measurement report. Measurement duration shall not be used in triggered QoS measurement and the Measurement Duration field in both the Measurement Request and any Measurement Report shall be set to 0.

The Measurement Start Time field of a triggered QoS metrics report shall contain the value of the QSTA TSF timer at the time the trigger condition occurred to an accuracy of ±1TU.

Once accepted by a measuring non-AP QSTA, a triggered QoS measurement continues to be active until:

· The relevant TS is deleted

· The measuring non-AP QSTA disassociates or successfully reassociates, or

· The measurement is terminated by the requesting QSTA. 

All triggered QoS measurements shall be terminated at a measuring non-AP QSTA by receiving a triggered QoS metrics measurement request with the Enable bit set to 1 and the Report bit set to 0. A triggered QOS measurement request with no trigger conditions specified in the Trigger Conditions field shall terminate a triggered QoS measurement for the TC, or TS specified in the request. A QSTA requesting a triggered QoS measurement may update the trigger conditions by sending a triggered QoS metrics measurement request specifying the new trigger conditions.
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