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Change the paragraph after Table 20b in 7.3.2.21 as follows:

The Measurement Request field shall be empty when the Enable bit is set to 1., except when requesting a triggered QoS Metrics measurement. When the Enable bit is set to 0, the Measurement Request field shall contain the specification of the measurement request, as described in 7.3.2.21.1 through 7.3.2.21.13.

Change Clause 7.3.2.21.13 as follows:

7.3.2.21.13 Transmit QoS Metrics Request

The Measurement Request field corresponding to a Transmit QoS Metrics Request is shown in Figure k17. 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
	Triggered Reporting
(optional)

	Octets:
	2
	2
	6
	1
	1
	5


Figure k17—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 11.11.3. Randomization Interval is not used and shall be set to 0 when requesting a triggered QoS metrics measurement.
The Measurement Duration shall be set equal to the duration of the requested measurement, expressed in TUs. When setting up a triggered QoS measurement, Measurement Duration contains the duration of the averaging period used for the Average Error Threshold and reported metrics. See 11.11.8.10.
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.

The Triggered Reporting field is used to specify measurement trigger thresholds. It is only present if setting up triggered QoS metrics reporting – see 11.11.8.10. The Triggered Reporting field is as shown in Figure k(tbd1).

	
	
	
	
	
	

	
	Trigger Condition
	Average Error Threshold
	Consecutive Error Threshold
	Delay Error
Threshold
	Trigger Timeout

	Octets:
	1
	1
	1
	1
	1


Figure k(tbd1)—Triggered Reporting Field
Trigger Condition is a bit-field that specifies reporting triggers when requesting a triggered QoS metrics measurement. The format of Trigger Condition is shown in Figure k(tbd2).

	
	
	
	
	
	

	
	B0
	B1
	B2
	B3
	B7

	
	Average 
	Consecutive 
	Delay
	Reserved

	Bits:
	1
	1
	1
	5


Figure k(tbd2)—Trigger Condition 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 Traffic Identifier that are discarded over the moving average period specified in Measurement Duration is 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 Traffic Identifier that are discarded in succession is equal to the value given in Consecutive Error Threshold. MSDUs discarded due to the number of transmit attempts exceeding the appropriate retry limit, 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 Traffic Identifier that experience a transmit delay greater than or equal to the lower bound of the bin of the Transmit Delay Histogram specified by the value in Delayed MSDU Range equals the value given in Delayed MSDU Count.

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

The Delay Error Threshold field contains two subfields as shown in Figure k(tbd3).

	
	
	
	
	

	
	B0
	B1
	B2
	B7

	
	Delayed MSDU Range 
	Delayed MSDU Count

	Bits:
	2
	6


Figure k(tbd3)—Delay Error 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 k(tbd1).

Table k(tbd1)—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 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 11.7.8.10.

Change Clause 7.3.2.22.13 as follows:

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 k28.
	
	
	
	
	
	

	
	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 k28—Measurement Report field 
format for Transmit DelayQoS Metric 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 Transmit Frame Delay QoS Metric 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 Reporting Reason field is a bit field indicating the reason that the measuring QSTA sent the Transmit QoS metrics report. The Reporting Reason field is shown in Figure k(tbd4).

	
	
	
	
	
	

	
	B0
	B1
	B2
	B3
	B7

	
	Average Trigger
	Consecutive Trigger 
	Delay Trigger
	Reserved

	Bits:
	1
	1
	1
	5


Figure k(tbd4)—Reporting Reason field

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

In a requested Transmit QoS Metrics Report, all bit fields in the Reporting Reason field set to 0. More than one bit field in the Reporting Reason field may be set if more than one trigger condition was met.

Change 11.11.6 as follows:

11.11.6 Requesting and reporting of measurements

A STA may measure one or more channels itself or a STA may request other peer STAs in the same independent BSS to measure one or more channels on its behalf.

When requesting other STAs to measure one or more channels, a STA shall use a Measurement Request frame containing one or more Measurement Request elements. The measurement request may be sent to a unicast, multicast or broadcast destination address. The permitted measurement requests allowed by these rules are shown in Table k16.

Table k16—Allowed measurement requests

	Service Set
	Source of Request
	Destination of Request
	Receiver Address of Measurement Request Frame

	Infrastructure BSS
	AP
	STA
	Individual or group

	
	STA
	AP
	Individual only

	
	STA
	STA
	None

	Independent BSS
	STA
	STA
	Individual or group


The source and destination of a measurement request shall both be a member of the same BSS or a member of the same IBSS.

The set of requested measurements received in the most recently received Measurement Request frame of highest precedence is active at a STA. The precedence order for measurement requests shall be as follows:

· Measurement requests received in individually addressed Measurement Request frames

· Measurement requests received in received in Multicast-group addressed Measurement Request frames

· Measurement requests received in received in Broadcast addressed Measurement Request frames

Only the most recently received Measurement Request frame of highest precedence is active at each station. Unicast measurement requests take precedence over multicast requests, which take precedence over broadcast requests.

The Measurement Request elements are processed in sequence, with certain Measurement Request elements processed in parallel according to the parallel bit field setting – see 7.3.2.21. If measurement resources are available, the STA processes each element by setting up and making the specified measurement. Additionally, if the measurement request element is periodic, the STA schedules the series of periodic measurements before beginning the first measurement in the series.
The Measurement Request elements within a Measurement Request frame may specify multiple measurement types across multiple channels. 

A STA may issue receive another measurement requestMeasurement Request frame while the measurements requested in a previous Measurement Request framemeasurement request isare pending or in-progressand has not yet completed. In this case, the set of measurement requests in the new requestframe supersedes any previous requests received in a Measurement Request frame of the same or lower precedence, and the measuring STA shall discard any partial results from the previous measurements. If a station receives a measurement request frame with lower precedence than the currently active measurement request frame, the station shall discard the measurement requests in the new measurement request frame. Measurement Request elements that have the Enable bit set to 1 shall be processed in all received Measurement Request frames regardless of these precedence rules.
A STA that issues a measurement request to another STA to perform a measurement on the serving channel may transmit MPDUs and MMPDUs to that STA during the measurement itself. 

A STA that issues a measurement request to another STA to perform a measurement on a non-serving channel is not required to take any special action to suspend traffic to that STA. All stations shall maintain data services and an association or membership with the BSS or IBSS respectively, on the serving channel while performing measurements on non-serving channels. 

The result of each measurement requested in a Measurement Request element shall be reported in a Measurement Report element of type corresponding to the request. The result of each measurement should be returned without undue delay to the requesting STA.

When more than one Measurement Request element is present in a Measurement Request frame, the STA may return the corresponding Measurement Report elements in one or more Measurement Report frames. 

Each Measurement Report frame shall contain the same Dialog Token field value as the corresponding Measurement Request frame. Each Measurement Report element shall contain the same Measurement Token field value as the corresponding Measurement Request element.

When a STA is permanently unable to make a requested measurement the STA shall respond to such a unicast Measurement Request with an indication that it is incapable of completing the measurement request. A STA shall not respond to broadcast and multicast requests in this manner. Examples of when an incapable response is appropriate are:

· The requested measurement type is not supported.

· The measuring STA cannot support requested parallel measurements due to the requests relating to different channels.

A STA may refuse to make any requested measurement and shall respond to such a unicast Measurement Request with an indication that it is refusing the measurement request. A STA shall not respond to broadcast and multicast requests in this manner.

If enabled, a STA may autonomously report measurements to another STA in its infrastructure BSS or independent BSS using a Measurement Report frame with a Dialog Token field set equal to 0 containing one or more Measurement Report elements.

A STA may enable or disable autonomous measurement reports from another STA by transmitting Measurement Request elements with the Enable bit set equal to 1 and Report bit set equal to 0 or 1 as appropriate. These elements do not require a corresponding Measurement Report element in a Measurement Report Frame. All solicited measurement reports are enabled by default. All autonomous measurement reports are disabled by default.

Since measurements on non-serving channels could potentially degrade a station’s performance, non-serving channel measurements should be requested sparingly and for short durations. Since measurements on the serving channel execute concurrently with normal traffic processing, serving channel measurements may be requested more frequently and for longer durations. If desired, the requesting STA may issue periodic concurrent measurement requests to achieve near-continuous reporting.

Add the following clause following 11.11.7 re-numbering all subsequent clauses

11.11.8 Triggered Autonomous Reporting

Autonomous reporting is defined for Spectrum Management measurements supporting DFS – see 11.6.6. It allows a STA to report the results of measurements to a peer STA for which there was no explicit measurement request. In this case, the transmission of autonomous reports shall be entirely the decision of the STA at which such reporting has been enabled. An example of this use would be to report a change in conditions at the STA observed as a result of background measurement, e.g. the presence of a radar signal.

In radio measurement, all autonomous reporting shall be subject to trigger conditions set by the enabling STA that determine when measurement reports are issued. This is termed triggered autonomous reporting and provides a method for reporting during continuous background measurement. An example of the use of triggered autonomous measurement is for reporting problem conditions in continuous, non-invasive statistical monitoring. 

Triggered autonomous reporting is defined only for the Transmit QoS Metrics measurement type – see 11.11.8.10.
A STA indicates that it wishes to accept triggered autonomous reports by sending a Measurement Request element with the Enable and Report bits set to 1 – see 7.3.2.21. The type of measurement is indicated in the Measurement Type field. Trigger conditions that determine when measurement reports are to be generated shall be specified in the Measurement Request field. A Measurement Request element that is being used to control triggered autonomous reporting shall be sent within a Radio Measurement Request frame. Measurement Request elements being used to request measurements may also appear in the same Measurement Request Frame. The Measurement Request frame may be sent to a group receiver address to enable triggered autonomous reports at more than one STA.

A STA shall not send autonomous reports for radio measurement types without trigger conditions having been set. If a Measurement Request element is received with the Enable and Report bits set to 1 without trigger conditions in the Measurement Request field then that Measurement Request element shall be ignored.

If a request to enable triggered autonomous reporting is sent to an individual address and the receipient STA does not support measurements of the type indicated, a Measurement Report element shall be returned to the requesing STA with the Incapable bit set. A STA may also refuse to enable triggered autonomous reporting. In this case a Measurement Report element shall be returned to the requesting STA with the refused bit set. Such responses shall not be issued if the request to enable triggered autonomous reporting was sent to a group address.

A STA receiving a request to enable triggered autonomous reporting from another STA may send reports of the appropriate type, addressed to the individual address of the STA that sent the enable request. Autonomous reports shall only be sent to the individual addresses of STAs from which a valid enable request has been received and shall only be issued when the trigger conditions have been met.

A STA may update the trigger conditions set for triggered autonomous reports by issuing a new Measurement Request element with the Enable and Report bits both set to 1, the Measurement Type field set to the appropriate type and the Measurement Request field indicating the new trigger conditions. A STA disables all triggered autonomous measurement reports by sending a Measurement Request element with the Enable bit set to 1 and the Report bit set to 0 – see 7.2.3.21.

A STA in an infrastructure BSS shall cease all triggered autonomous reporting if it disassociates, or re-associates to a different BSS. A STA in an independent BSS shall cease all triggered autonomous reporting if it leaves the BSS.

Triggered autonomous reporting and requested measurements are indepent: a STA may request measurements from another STA even if it has enabled triggered autonomous reporting from that STA. All Measurement Request elements received in Radio Measurement Request frames that have the Enable bit set shall be processed without regard for the measurement precedence rules for requested measurements in 11.7.6.

Change 11.11.8.10 as follows:

11.11.8.10 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”.

A QSTA may request that a QoS metrics report be sent when MSDU discard, or delay metrics for a specified TC, or TS at a measuring QSTA reach a defined 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 11.11.8. A triggered QoS metrics request shall not be sent to a QAP. A QAP that receives a triggered QoS metrics request shall not respond. 

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.

QoS metrics reported in a triggered QoS metrics report shall be measured over the averaging period given in the Measurement Duration in the QoS metrics measurement request that established the trigger condition. This period shall always be used regardless of the value of Duration Mandatory. The averaging period shall be included in the Measurement Duration field of a triggered QoS metrics measurement report.

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 QoS metrics measurement request with no trigger conditions 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.

ANNEX A 

In A.4.13 add new entry RRM12.3 as follows:

	RRM12


    RRM12.1


    RRM12.2


    RRM12.3
	Transmit QoS Metrics Type


     Transmit QoS Metrics Request


     Transmit QoS Metrics Report


     Triggered QoS Metrics Report
	11.11, 11.11.8.10


7.3.2.21.13


7.3.2.22.13


7.3.2.21.13
	CFk AND CF12:O

CFk AND CF12:O

CFk AND CF12:O

CFk AND CF12:O
	Yes, No


Yes, No


Yes, No,


Yes, No, N/A
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Abstract


Contains proposed normative text additions and changes to support the Triggered QoS Measurements proposal outlined in document IEEE802.11-05/0294r1. Proposed text is relative to IEEE802.11k/D2.1.


This revision contains additional text relating to autonomous measurements in response to comments received when presenting the r0 version in Cairns (May 2005). This version also attempts to address several letter ballot comments that relate to the deifinition of autonomous reporting – specifically 11, 641, 755, 813, 816, 907 and 1187.
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