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Abstract

This document contains normative text changes for letter ballot 83 comments.  This document resolves comments: 31, 32, 34, 163, 164, 165, 188, 276, 277, 383, 437, 438, 447, 506, 507, 510, 546, 569, 572, 598, 622, 623, 625, 632, 633, 634, 636, 675, 714 and715.
The submission is referenced to draft D4.0 and augments to all editor instructions as well as the actual base draft modifications.   

All new text relative to the draft D4.0 is identified in blue color and underlined and all deleted text is identified by strikethrough.
3.7A AP reachablility: An AP is reachable by a STA if pre-authentication messages as defined in clause 8.4.6.1 can be exchanged between the STA and the target AP via the DS. An AP is reachable by a STA if frames orignating from the STA can be received by the target AP, processed and responded to via the DS.
3.21A idle power indicator: An indication of the total channel power (noise and interference) as measured in the channel at the receiving antenna connector while the STA is neither transmitting nor receiving a frame and when NAV has been reset.

3.86A neighbor AP: Any validated AP that is a potential transition candidate.

3.92A operating channel: The operating channel of the BSS of which the STA is a member.is the channel used by the serving AP of the BSS to transmit beacons. In an IBSS, the operating channel is the channel used by the IBSS DFS owner to transmit beacons  

3.120A received channel power indicator (RCPI): An indication of the total channel power (signal, noise, and interference) of a received IEEE 802.11 frame measured at the antenna connector used to receive the frame. The measurement is limited to the channel where the frame was received.
3.121A received signal to noise indicator (RSNI): An indication of the signal to noise plus interference ratio of a received IEEE 802.11 frame. RSNI is defined by the ratio of the received signal power (RCPI-ANPI) to the noise plus interference power (ANPI) as measured at the antenna connector used to receive the frame. The measurement is limited to the channel where the frame was received.
3.131A serving AP: Any AP to which the STA is associated is the transmits beacons on the operating channel serving AP for the STA.
3.161A validated neighbor AP: an AP that has either been explicitly configured as a Neighbor in the MIB, or learned through a mechanism like the Beacon Report and confirmed through trusted mechanisms such as a secure Inter-Access Point Protocol (IAPP). The specification of the trusted mechanism is outside the scope of this standard.
5.6 Relationships between services
Add items to the list as shown below:

a)
Class 1 frames (permitted from within States 1, 2, and 3):

2)
Management frames

i)
Probe request/response

ii)
Beacon

iii)
Authentication:  Successful authentication enables a STA to exchange Class 2 frames. Unsuccessful authentication leaves the STA in State 1.

iv)
Deauthentication:  Deauthentication notification when in State 2 or State 3 changes the STA’s state to State 1. The STA shall become authenticated again prior to sending Class 2 frames.

v)
Announcement traffic indication message (ATIM)

vi)
Spectrum Management Action
Within an IBSS, action frames are class 1.

vii) Radio Measurement Action sent between two STAs in an IBSS

viii)  Measurement Pilot
7.3.2.21 Measurement Request element

Change clause 7.3.2.21 as follows:

The Measurement Request element contains a request that the receiving STA undertake the specified measurement action. The Measurement Request element is included in spectrum management Measurement Request frames as described in 7.4.1.1, or Radio Measurement Request frames as described in 7.4.5.1. Measurement Types 0, 1 and 2 are defined for spectrum management and shall only be included in spectrum management Measurement Request frames. The use of Measurement Request elements for spectrum management is described in 11.10.6. Measurement Types 3 through 9 and 255 are defined for radio measurement and shall only be included in Radio Measurement Request frames. The use of Measurement Request elements for radio measurement is described in 11.11.
The format of the Measurement Request element is shown in Figure 76.

	
	
	
	
	
	
	

	
	Element ID

	Length

	Measurement Token
	Measurement Request Mode (see Figure 77)
	Measurement Type
	Measurement Request

	Octets:
	1
	1
	1
	1
	1
	variable


Figure 76—Measurement Request element format

	
	
	
	
	
	
	

	
	Reserved
(0)

Parallel
	Enable
	Request
	Report
	Duration Mandatory
	Reserved
(0)

	Bit:
	0
	1
	2
	3
	4
	45-7


Figure 77—Measurement Request Mode field

The value of the Length field is variable and depends on the length of the Measurement Request field. The minimum value of the Length field is 3 (based on a minimum length for the Measurement Request field of 0 octets).

The Measurement Token shall be set to a nonzero number that is unique among the Measurement Request elements sent in a particular Measurement Request frame.

The Measurement Request Mode field (shown in Figure 77) is a bit field with the following bits defined:

· The Parallel bit (bit 0) is used to request that more than one measurement is to be started in parallel. Parallel is set to 1 to request that the measurement is to start at the same time as the measurement described by the next Measurement Request element in the same Measurement Request frame. Parallel is set to 0 if the measurements are to be performed in sequence. The Parallel bit is reserved when Enable is set to 1, in the last or only measurement request element in the frame or when the value of the Measurement Type field is 0, 1, or 2 (Spectrum Management measurements). See 11.11.6.

· The Enable bit (bit 1) is used to differentiate between
· a request to make a measurement and 
· a request to control the transmission of measurement requests and triggered, or autonomous reports generated by the destination STA. 
· a request to make a measurement and a request to control the measurement requests and triggered, or autonomous reports generated by the destination STA. Enable is set to 0 when requesting a measurement of the type specified in the Measurement Type field. In this case the Measurement Request field contains fields appropriate for the Measurement Type being requested. If Enable is set to 0, Request and Report are reserved. Enable is set to 1 to enable or disable the sending of measurement requests, triggered reports or autonomous reports of the type indicated in the Measurement Type field from the destination STA to the STA transmitting the request. If Enable is set to 1, the Request, and Report bits further define the requested action - see Table 28.
· The Request bit (bit 2) is only valid if Enable is set to 1. Request is set to 0 to request that the destination STA not issue measurement requests of Measurement Type to the STA transmitting the request. Request is set to 1 to indicate that the STA transmitting the request may accept measurement requests of Measurement Type from the destination STA. See Table 28.

· The Report bit (bit 3) is only valid if Enable is set to 1. Report is set to 0 to request that the destination STA not issue triggered, or autonomous measurement reports of Measurement Type to the STA transmitting the request. Report is set to 1 to establish triggered reporting or to indicate that the STA transmitting the request will accept autonomous measurement reports of Measurement Type from the destination STA. See Table 28.

· Enable bit (bit 1) indicates whether this element is used to request the destination STA to enable or disable the sending of measurement requests and autonomous measurement reports of a specified type to this STA. The Enable bit shall be set to 1 when the Request bit and Report bit are valid. The Enable bit shall be set to 0 when the Request bit and Report bit are invalid.

· Request bit (bit 2) indicates whether the STA receiving the request shall enable or disable measurement requests of the type specified in the Measurement Type field. The Request bit shall be set to 1 when enabling a measurement request. The Request bit shall be set to 0 when disabling a measurement request or when the Request bit is invalid (i.e. when Enable bit is set to 0 or when the Measurement Type field contains a reserved measurement request type value).

· Report bit (bit 3) indicates whether the STA receiving the request shall enable or disable autonomous measurement reports of the type specified in the Measurement Type field. The Report bit shall be set to 1 when enabling an autonomous measurement report. The Report bit shall be set to 0 when disabling an autonomous measurement report or when the Report bit is invalid (i.e. when Enable bit is set to 0 or when the Measurement Type field contains a reserved measurement report type value).

· The Duration Mandatory bit (bit 4) indicates whether the measurement duration contained within the Measurement Request should be interpreted as mandatory by the STA receiving the request. A value of 0 shall indicate that the duration requested is a target duration, but the requesting STA shall accept measurement results taken over a shorter duration. A value of 1 shall indicate that the duration requested is a mandatory duration. The Duration Mandatory bit is reserved when the Enable bit is set to 1, or when the value of the Measurement Type field is 0, 1, 2, 8 or 255 See 11.11.2.

· All other bits are reserved and shall be set to 0.
The use of the Enable, Request and Report bits is also summarized in Table 28. See 11.10.6 and 11.11.5 for the description of how a STA shall handles requests to enable or disable measurement requests and autonomous reports. See 11.11.7 for a description of the use of the Enable and Report bits in triggered reporting.
Table 28—Summary of use of Enable, Request and Report bits

	Bits
	Meaning of bitsMeasurement request meaning

	Enable
	Request
	Report
	

	0
	Reserved
	Reserved
	The transmitting STA is requesting that the destination STA make a Measurement of type indicated in the Measurement Type field.

When Enable is set to 0, Request and Report bits are reserved 

	0
	1
	0
	Not allowed

	0
	1
	1
	Not allowed

	1
	0
	0
	The transmitting STA is requesting that the destination STA sendsit be sent neither measurement requests nor triggered or autonomous measurement reports of the types indicated in the Measurement Type field.

	1
	1
	0
	The transmitting STA is indicating to the destination STA that it will may accept measurement requests and requesting it is not be sent triggered or autonomous measurement reports of the types indicated in the Measurement Type field.
Note: This setting corresponds to the default STA behavior.

	1
	0
	1
	The transmitting STA is requesting that the destination STA it not sendbe sent measurement requests and indicating it will accept autonomous measurement reports of the types indicated in the Measurement Type field or is requesting triggered reporting.

	1
	1
	1
	The transmitting STA is indicating to the destination STA that it will may accept measurement requests and either will accept autonomous measurement reports of the type indicated in the Measurement Type field or is requesting triggered reporting.


The Measurement Type field shall be set to a number that identifies a type of measurement request or a measurement report. Those Measurement Types that have been allocated for measurement requests are shown in Table 29 and measurement reports are shown in Table 30 (in 7.3.2.22). A measurement report type is used when enabling, or disabling an autonomous report.

Change the byte to octet in 7.3.2.21.10 and 7.3.2.22.10:

7.3.2.21.10 QoS Metrics Request

The Measurement Request field corresponding to a QoS Metrics Request is shown in Figure 80H. 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 80H SEQ Figure \h —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 11.11.2. When requesting a triggered QoS metrics measurement Randomization Interval is not used and shall be set to 0 – see 11.11.8.8.

The Measurement Duration shall be set equal to the duration of the requested measurement, expressed in TUs except 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 octet MAC address indicating the transmitter address for which traffic is to be measured indicating the RA address in the measured transmitted MSDUs for the indicated TID.
The Traffic Identifier field contains the TID subfield as shown in Figure 80I.

	 
	
	

	
	B0
	B3
	B4
	B7

	
	Reserved 
	TID

	Bits:
	4
	4


Figure 80I—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 80J.

	
	
	
	
	
	
	

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

	Octets:
	1
	1
	1
	1
	1
	1


Figure 80J SEQ Figure \h —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 80K.

	
	
	
	
	
	

	
	B0
	B1
	B2
	B3
	B7

	
	Average 
	Consecutive 
	Delay
	Reserved

	Bits:
	1
	1
	1
	5


Figure 80K SEQ Figure \h —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.
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 86M.
	
	
	
	
	
	

	
	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 86M—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 11.11.8.8.
The Peer QSTA Address shall contain a 6 byte octet MAC address indicating the transmitter address for which the reported results relate.

7.3.2.40 RSNI element

The RSNI element contains a RSNI value, as shown in Figure 112J.

	
	
	
	

	
	Element ID
	Length
	RSNI

	Octets:
	1
	1
	1


Figure 112J—RSNI element format

The length field shall be set to 1.

Delete redefinition of what RSNI is:

The RSNI field contains the RSNI value for the received frame as measured by the reporting STA at the receiving antenna connector. RSNI is the received signal to noise plus interference ratio derived from the measured RCPI for the received frame and from the measured ANPI for the channel used to receive the frame. RSNI is in units of 0.5dB. RSNI is calculated by the ratio of the received signal power (RCPI - ANPI) to the noise plus interference power (ANPI) where RSNI = [(ratio(dB) + 10) * 2], for ratios in the range -10dB to +117dB. The Value 255 indicates that RSNI is not available. See 11.11.8.4 for details and procedures for measuring ANPI.

10.3.7.4 MLME-REASSOCIATE.response
10.3.7.4.2 Semantics of the service primitive

The primitive parameters are as follows:

MLME-REASSOCIATE.response
(
PeerSTAAddress,
ResultCode,
CapabilityInformation,
AssociationID,
RCPI,
RSNI
)

	
	
	
	

	Name
	Type
	Valid Range
	Description

	PeerSTAAddress
	MACAddress
	Any valid individual MAC address
	Specifies the address of the peer MAC entity from which the reassociation request was received.

	ResultCode
	Enummeration
	SUCCESS, REFUSED_REASON_UNSPECIFIED, REFUSED_CAPABILITIES_MISMATCH, REFUSED_EXTERNAL_REASON, REFUSED_AP_OUT_OF_MEMORY, REFUSED_BASIC_RATES_MISMATCH
	Indicates the result response to the reassociation request from the peer MAC entity.

	Capability-Information
	As defined in frame format
	As defined in frame format
	Specifies the operational capabilities advertised by the AP.

	AssociationID
	Integer
	1-2007 inclusive
	If the reassociation request result was SUCCESS, then AssociationID specifies the association ID value assigned to the peer MAC entity by the AP.



	RCPI
	Integer
	As defined in 15.4.8.5, or 17.3.10.6, or 18.4.8.5
	The RCPI value represents the measured RCPI of the corresponding reaAssociation rRequest frame.

	RSNI
	Integer
	As defined in 7.3.2.40
	The RSNI value represents the measured RSNI at the time the corresponding reaAssociation Rrequest frame was received.


Change the table below as follows:

10.3.32.2 MLME-MPILOTLMCEILING.confirm

10.3.32.2.1 Function

This primitive reports the result of the Measurement Pilot Link Margin Ceiling request.

10.3.32.2.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME-MEASPILOTLMCEILING.confirm 
(ResultCode,
Link Margin Ceiling Direction,
Uplink Link Margin Ceiling,
Downlink Link Margin Ceiling
)

	
	
	
	

	Name
	Type
	Valid Range
	Description

	ResultCode
	Enumeration
	SUCCESS,
INVALID
PARAMETERS,
LM INFO UNAVAILABLE
	Reports the outcome of a Link Margin request



	Link Margin Ceiling Direction
	Enumeration
	ULMC or DLMC or ALL
	Differentiates between uplink link margin ceiling (ULMC) and downlink link margin ceiling (DLMC) computation. Shall only be present if dot11MeasurementPilotEnabled is true.

	Uplink Link Margin Ceiling
	Integer
	0 – 255 
	Uplink link margin ceiling in dBm computed based on information received in Measurement Pilot frame. Shall only be present if dot11MeasurementPilotEnabled is true.

	Downlink Link Margin Ceiling
	Integer
	0 – 255 
	Downlink link margin ceiling in dBm computed based on information received in Measurement Pilot frame. Shall only be present if dot11MeasurementPilotEnabled is true.


11.11.6 Repeated measurement request frames

Radio Measurement Request frames contain a field specifying the number of repetitions for the Radio Measurement Request frame. If the Radio Measurement Request frame includes a non-zero value for the Number of Repetitions, the STA shall iterate (repeat) the processing of all the Measurement Request elements in the frame as specified by the value in the Number of Repetitions field. When completing the processing of the last Measurement Request element in the frame, the STA shall begin processing of the first Measurement Request element in the frame to repeat the frame until the number of iterations reaches the value in the Number of Repetitions field. Measurement Request elements with the Enable bit set to 1 shall be processed once regardless of the number of repetitions.

Add a clarifying paragraph  below as follows:

11.11.8.8 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 TID indicated in the request. The Peer QSTA Address may be the MAC address of the QSTA from which the Measurement Request was sent, the MAC address of another QSTA within the QBSS, or the broadcast address. This enables a QAP to query QoS Metrics for DLS links. A broadcast Peer QSTA address shall only be used with a TID corresponding to a TC and shall mean that measurement is to be made on all traffic for the specified TC. Depending on policy, a QAP may not permit QoS Metrics measurement requests for traffic to other QSTAs in the BSS. In this case the QAP shall respond with an incapable indication.
If  the measurement request included multiple QoS Metrics requests each for a unique TID, the corresponding measurement report shall include a QoS Metrics report for every TID in the request which has been admitted. If the measurement request is for a TID that has not been admitted yet, a report is generated only after the TID becomes admitted.
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