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Abstract

This document contains normative text changes for letter ballot 86 comments.  This document resolves comments: 18, 19, 37, 38, 39, 52, 92, 104, 106, 107, 109, 118, 119, 121, 122, 123, 124, 131, 132, 135, 136, 137, 138, 142, 143, 144, 145, 146,  149, 151, 157, 163, 164, 165, 166, 168, 170, 171, 177, 182, 183, 209, 212, 222, 223, 224, 241, 244, 245, 246, 247, 249, 250, 251, 252, 255 and 256.
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.
Note to the editor: section 11.11 is now section 11.10. All references to 11.11 and beyond need to be fixed accordingly throughout the document 
3. Definitions

Insert the following new definitions in alphabetical order and re-number them as necessary:

3.7A AP reachablility: An AP is reachable by a STA if pre-authentication messages as defined in 8.4.6.1 can be exchanged between the STA and the target AP via the DS.
3.15A average noise power indicator (ANPI):  An indication of the average noise plus interference power measured when the channel is idle, i.e. when virtual CS mechanism indicates idle channel but excluding periods of frame transmission or reception.

3.15B azimuth: The horizontal orientation of the front surface of a station or of a radio antenna system’s main lobe measured clockwise from True North.

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 idle, i.e. neither transmitting nor receiving a frame.

3.31A antenna connector: the measurement point of reference for RF measurements in a STA. The antenna connector is the point in the STA architecture representing the input of the receiver (output of the antenna) for radio reception and the input of the antenna (output of the transmitter) for radio transmission. In systems using multiple antennas or antenna arrays, the antenna connector is a virtual point representing the aggregate output of (or input to) the multiple antennas. In systems using active antenna arrays with processing, the antenna connector is the output of the active array which includes any processing gain of the active antenna subsystem.

3.86A neighbor AP: Any validated AP that is a potential transition candidate.
3.92A operating channel: The operating channel 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 tarnsmit 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 on the channel and at the antenna connector used to receive the frame.

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 on the channel and at the antenna connector used to receive the frame.

3.161A validated AP: an AP that has either been explicitly configured as a Neighbor in the MIB, or learned through a mechanism like the Beacon Report.

3.166A wildcard BSSID: A special BSSID value (all 1s) used to represent all BSSIDs.

7.3.2.21 Measurement Request element

Change 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 7.4.6.1. 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 11.9.6. 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 11.10.
The format of the Measurement Request element is shown in Figure 75.

	
	
	
	
	
	
	

	
	Element ID

	Length

	Measurement Token
	Measurement Request Mode (see Figure 76)
	Measurement Type
	Measurement Request

	Octets:
	1
	1
	1
	1
	1
	variable


Figure 75—Measurement Request element format

	
	
	
	
	
	
	

	
	Reserved
(0)

Parallel
	Enable
	Request
	Report
	Duration Mandatory
	Reserved
(0)

	Bit:
	0
	1
	2
	3
	4
	45-7


Figure 76—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 76) 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 11.11.5.

· The Enable bit (bit 1) is used to differentiate between 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 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 11.10.3.

· 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 11.9.6 and 11.10.5 for the description of how a STA shall handles requests to enable or disable measurement requests and autonomous reports. See 11.10.7 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
	0Reserved
	0Reserved
	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 invalid and shall be set to 0.

	0
	0
	1
	Not allowed

	0
	1
	0
	Not allowed

	0
	1
	1
	Not allowed

	1
	0
	0
	The transmitting STA is requesting that the destination STA not sendit is sent any measurement requests of the type indicated in the Measurement Type field to the transmitting STA.

	1
	1
	0
	The transmitting STA is indicating to the destination STA that it will may accept measurement requests and requesting the destination STA not to 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.

Table 29—Measurement Type definitions for measurement requests

	Name
	Measurement Type
	Measurement Use

	Basic Request
	0
	Spectrum Management

	Clear Channel Assessment (CCA) request
	1
	

	Receive power indication (RPI) histogram request
	2
	

	Channel load request
	3
	Radio Resource

Measurement

	Noise histogram request
	4
	

	Beacon request
	5
	

	Frame request
	6
	

	STA statistics request
	7
	

	LCI request
	8
	

	QoS metrics request
	9
	

	Reserved
	310-254
	N/A

	Measurement Pause request
	255
	Radio Resource Measurement


The Measurement Request field shall be null when the Enable bit is set to 1 and shall contain the specification of the measurement request, as described in 7.3.2.19.1 through 7.3.2.19.3, when the Enable bit is set to 0.

When the Enable bit is set to 0 the Measurement Request field contains the specification of a single measurement request corresponding to the Measurement Type as described in 7.3.2.21.1 through 7.3.2.21.11. When the Enable bit is set to 1, the Measurement Request field is only present when requesting a triggered measurement.

The Measurement Request element is included in a Measurement Request frame as described in 7.4.1.1. The use of Measurement Request elements and frames is described in 11.10.6.
7.3.2.21.10 QoS Metrics Request

The Measurement Request field corresponding to a QoS Metrics Request is shown in Figure 79A. 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 79A—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 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 MAC address indicating the RA address in the MSDUs to be measured.
The Traffic Identifier field contains the TID subfield as shown in Figure 79I.

	
	
	

	
	B0
	B3
	B4
	B7

	
	Reserved 
	TID

	Bits:
	4
	4


Figure 79I—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. The Bin 0 Range value is 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 79J.

	
	
	
	
	
	
	

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

	Octets:
	1
	1
	1
	1
	1
	1


Figure 79J—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 79K.

	
	
	
	
	
	

	
	B0
	B1
	B2
	B3
	B7

	
	Average 
	Consecutive 
	Delay
	Reserved

	Bits:
	1
	1
	1
	5


Figure 79K—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 Measurement Report element

Change 7.3.2.22 as follows:

The Measurement Report element contains a measurement report. The format of the Measurement Report element is shown in Figure 80. The Measurement Report element is included in Spectrum Management Measurement Report frames as described in 7.4.1.2, or Radio Resource Measurement Report frames as described in 7.4.6.2. Measurement Types 0, 1 and 2 are used for spectrum management and shall only be included in spectrum management Measurement Report frames. All other Measurement Types are used for radio resource measurement and shall only be included in Radio Resource Measurement Report frames. The use of Measurement Report elements and frames for spectrum management is described in 11.10.6. The use of Measurement Report elements and frames for radio measurement is described in 11.11.
	
	
	
	
	
	
	

	
	Element ID

	Length

	Measurement Token
	Measurement Report Mode (see Figure 81)
	Measurement Type
	Measurement Report

	Octets:
	1
	1
	1
	1
	1
	variable


Figure 80—Measurement Report element format

	
	
	
	
	

	
	Late
	Incapable
	Refused
	Reserved

	Bit:
	0
	1
	2
	3-7


Figure 81—Measurement Report Mode field

The value of the Length field is variable and depends on the length of the Measurement Report field. The minimum value of the Length field is 3.

The Measurement Token field shall be set to the Measurement Token in the corresponding Measurement Request element. If the Measurement Report element is being sent autonomously then the Measurement Token shall be set to 0.

The Measurement Report Mode field (shown in Figure 81) is used to indicate the reason for a failed or rejected measurement request. The Measurement Report Mode is a bit field with the following bits defined:

· Late bit (bit 0) indicates whether this STA is unable to carry out a measurement request because it received the request after the requested measurement time. The Late bit shall be set to 1 to indicate the request was too late. The Late bit shall be set to 0 to indicate the request was received in time for the measurement to be executed. The Late bit only applies to spectrum management measurement and shall be set to 0 in all measurement report elements for radio resource measurement types (see Table 30).
· Incapable bit (bit 1) indicates whether this STA is incapable of generating a report of the type specified in the Measurement Type field that was previously requested by the destination STA of this Measurement Report element. The Incapable bit shall be set to 1 to indicate the STA is incapable. The Incapable bit shall be set to 0 to indicate the STA is capable or the report is autonomous. 

· Refused bit (bit 2) indicates whether this STA is refusing to generate a report of the type specified in the Measurement Type field that was previously requested by the destination STA of this Measurement Report element. The Refused bit shall be set to 1 to indicate the STA is refusing. The Refused bit shall be set to 0 to indicate the STA is not refusing or the report is autonomous.

· All other bits are reserved and shall be set to 0.

Not more than one bit shall be set within a Measurement Report Mode field. All bits within the Measurement Mode field shall be set to 0 if the results of a successful measurement request, or an autonomous measurement are being reported.

The Measurement Type field shall be set to a number that identifies the measurement report. Those Measurement Types that have been allocated are shown in Table 30.
The Measurement Report field shall be null not be present when the Late bit is set to 1, the Incapable bit is set to 1 or the Refused bit is set to 1. Otherwise, it shall contain the specification of thea single measurement report, as described in 7.3.2.22.1 through 7.3.2.22.310.

10.3.2.2.2 Semantics of the service primitive

Change the following row of the BSSDescription table:
	
	
	
	

	Name
	Type
	Valid Range
	Description

	Country
	As defined in the Country element
	As defined in the Country element
	The information required to identify the regulatory domain in which the STA is located and to configure its PHY for operation in that regulatory domain. Present only when TPC functionality is required, as specified in 11.9, or when dot11MultiDomainCapabilityEnabled is true or when dot11RadioMeasurementEnabled is true.

	
	
	
	


Insert the following rows at the end of the BSSDescription table:
	
	
	
	

	Name
	Type
	Valid Range
	Description

	RCPIMeasurement
	Integer
	As defined in 15.4.8.5, or 17.3.10.6, or 18.4.8.5
	The RCPI of the Probe Request frame measured during the active scan procedure.

This parameter shall be present within a BSSDescription returned in an MLME-SCAN.confirm primitive when an RCPI element was present in the received Probe Response. Present only when the MIB attribute dot11RadioMeasurementEnabled is true.

	PowerConstraint
	As defined in frame format
	As defined in frame format
	The contents of the Power Constraint element when received. Present only when the MIB attribute dot11SpectrumManagementRequired is true or dot11RadioMeasurementEnabled is true.

	TPCReport
	As defined in frame format
	As defined in frame format
	The contents of the TPC Report element when received. Present only when either the MIB attribute dot11SpectrumManagementRequired or dot11RadioMeasurementEnabled is true.

	APChannelReportSet
	Set of AP Channel Reports each as defined in the AP Channel Report element format
	Set of AP Channel Reports each as defined in the AP Channel Report element format
	The contents of any AP Channel Report elements received. Present only when the MIB attribute dot11RadioMeasurementEnabled is true.

	BSS Load
	As defined in frame format
	As defined in frame format
	The values from the BSS Load information element if such an element was present in the probe response or beacon, else null. Present only when the MIB attribute dot11RadioMeasurementEnabled is true.

	Antenna Information
	0-255
	0-255
	The value of Antenna ID from the Antenna Information element when received. Present only when the MIB attribute dot11RadioMeasurementEnabled is true.

	Measurement Pilot Transmission
	As defined in frame format
	As defined in frame format
	The value of Measurement Pilot Transmission from the Measurement Pilot Transmission Information element if such an element was present in the Probe Response. The element may be present only when the MIB attribute dot11RadioMeasurementEnabled is true.

	QBSS Admission Available Capacity
	As defined in frame format
	As defined in frame format
	The values from the QBSS Admission Available Capacity information element if such an element was present in the probe response or beacon, else null. Present only when the MIB attribute dot11RadioMeasurementEnabled is true.

	QBSS Access Delay
	As defined in frame format
	As defined in frame format
	The values from the QBSS Access Delay information element if such an element was present in the probe response or beacon, else null. Present only when the MIB attribute dot11RadioMeasurementEnabled is true.


10.3.6.3.2 Semantics of the service primitive

The primitive parameters are as follows:

MLME-ASSOCIATE.indication
(
PeerSTAAddress, 
CapabilityInformation, 
ListenInterval, 
SSID, 
SupportedRates,
RSN
QoSCapability,
RCPI,
RSNI,
VendorSpecificInfo
)

	
	
	
	

	Name
	Type
	Valid Range
	Description

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

	Capability-Information
	As defined in frame format
	As defined in frame format
	Specifies the operational capability definitions provided by the peer MAC entity as part of the association request.

	ListenInterval
	Integer
	>=0
	Specifies the listen interval value provided by the peer MAC entity as part of the association request.

	SSID
	Octet string
	0-32 octets
	Specifies the SSID provided by the peer MAC entity as part of the association request.

	SupportedRates
	Set of integers
	2-127 inclusive (for each integer in the set)
	The set of data rates (in units of 500 kb/s) that are supported by the STA that is requesting association.

	RSN
	RSN information element
	As defined in frame format
	A description of the cipher suites and AKM suites supported in the BSS. Only one pairwise cipher suite and only one authenticated key suite are allowed in the RSN information element.

	QoSCapability
	As defined in frame format
	As defined in frame format
	Specifies the parameters within the QoS Capability that are supported by the peer MAC entity. The parameter may be present only if the MIB attribute dot11QosOptionImplemented is true.

	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 Association Request frame. This parameter may be present only if the MIB attribute dot11RadioMeasurementEnabled is true.

	RSNI
	Integer
	As defined in 7.3.2.41
	The RSNI value represents the measured RSNI at the time the corresponding Association Request frame was received. This parameter may be present only if the MIB attribute dot11RadioMeasurementEnabled is true.


10.3.6.4 MLME-ASSOCIATE.response
10.3.6.4.2 Semantics of the service primitive

The primitive parameters are as follows:

MLME-ASSOCIATE.response
(
PeerSTAAddress,
ResultCode,
CapabilityInformation,
AssociationID,
EDCAParameterSet,
RCPI,
RSNI,
VendorSpecificInfo
)

	
	
	
	

	Name
	Type
	Valid Range
	Description

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

	ResultCode
	Enumeration
	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 Association Request from the peer MAC entity.

	Capability-Information
	As defined in frame format
	As defined in frame format
	Specifies the operational capability definitions provided by the peer MAC entity as part of the Association Request.

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



	EDCAParameterSet
	As defined in frame format
	As defined in frame format
	Specifies the EDCA parameter set that the QSTA should use. The parameter shall be present only if the MIB attribute dot11QosOptionImplemented is true.

	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 Association Request frame. This parameter may be present only if the MIB attribute dot11RadioMeasurementEnabled is true.

	RSNI
	Integer
	As defined in 7.3.2.41
	The RSNI value represents the measured RSNI at the time the corresponding Association Request frame was received. This parameter may be present only if the MIB attribute dot11RadioMeasurementEnabled is true.


10.3.7.3 MLME-REASSOCIATE.indication
10.3.7.3.2 Semantics of the service primitive

The primitive parameters are as follows:

MLME-REASSOCIATE.indication
(
PeerSTAAddress, 
CurrentAPAddress,
CapabilityInformation, 
ListenInterval, 
SSID, 
SupportedRates,
RSN
QoSCapability,
RCPI,
RSNI,
VendorSpecificInfo
)

	
	
	
	

	Name
	Type
	Valid Range
	Description

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

	CurrentAPAddress
	MACAddress
	Any valid individual MAC address
	Specifies the address of the AP with which the peer station is currently associated.

	Capability-Information
	As defined in frame format
	As defined in frame format
	Specifies the operational capability definitions provided by the peer MAC entity as part of the Reassociation Request.

	ListenInterval
	Integer
	>=0
	Specifies the listen interval value provided by the peer MAC entity as part of the Reassociation Request.

	SSID
	Octet string
	0-32 octets
	Specifies the SSID provided by the peer MAC entity as part of the Reassociation Request.

	SupportedRates
	Set of integers
	2-127 inclusive (for each integer in the set)
	The set of data rates (in units of 500 kb/s) that are supported by the STA that is requesting reassociation.

	RSN
	RSN information element
	As defined in frame format
	A description of the cipher suites and AKM suites supported in the BSS.

	QoSCapability
	As defined in frame format
	As defined in frame format
	Specifies the parameters within the QoS Capability that are supported by the peer MAC entity. The parameter may be present only if the MIB attribute dot11QosOptionImplemented is true.

	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 Reassociation Request frame. This parameter may be present only if the MIB attribute dot11RadioMeasurementEnabled is true.

	RSNI
	Integer
	As defined in 7.3.2.41
	The RSNI value represents the measured RSNI at the time the corresponding Reassociation Request frame was received. This parameter may be present only if the MIB attribute dot11RadioMeasurementEnabled is true.


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,
EDCAParameterSet,
RCPI,
RSNI,
VendorSpecificInfo
)

	
	
	
	

	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
	Enumeration
	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.



	EDCAParameterSet
	As defined in frame format
	As defined in frame format
	Specifies the EDCA parameter set that the QSTA should use. The parameter shall be present only if the MIB attribute dot11QosOptionImplemented is true.

	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 Reassociation Request frame. This parameter may be present only if the MIB attribute dot11RadioMeasurementEnabled is true.

	RSNI
	Integer
	As defined in 7.3.2.41
	The RSNI value represents the measured RSNI at the time the corresponding Reassociation Request frame was received. This parameter may be present only if the MIB attribute dot11RadioMeasurementEnabled is true.


10.3.11 Spectrum Management pProtocol layer model for spectrum management & radio measurement
The layer management extensions for measurement, TPC and channel switching assume a certain partition of spectrum management functionality between the MLME and station management entity SME. This partitioning assumes that policy decisions (e.g., regarding measurement and channel switching) reside in the SME, while the protocol for measurement, switch timing and the associated frame exchanges resides within the MLME (see Figure 189).

The informative diagrams within this clause further illustrate the spectrum management protocol layer model adopted. Figure 190 and Figure 191 depict the measurement process for a peer STA to accept and reject a measurement request respectively. Figure 192 illustrates the TPC adaptation process. Lastly, Figure 193 depicts the management process for a channel switch using a Channel Switch Announcement frame.

Insert a new paragraph after the second paragraph in 10.3.11 as follows:

It should be noted that these diagrams are intended as examples and do not depict all possible protocol scenarios, e.g., a measurement request may result in more than one measurement report frame as described in 11.10.6 and 11.11. Note that when rejecting a radio measurement category request it is mandatory for a STA to send a measurement report with the Incapable bit set if the STA is permanently unable to make the requested measurement or with the Refused bit set if the STA is refusing the request.

Replace Figures 190 and 191 as follows:


[image: image1]
Figure 190—Measurement request – accepted


[image: image2]
Figure 191—Measurement Request – rejected
10.3.12.1.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME-MREQUEST.request
(
Peer MAC Address,
Dialog Token,
Measurement Request Set,
Number of Repetitions,
Measurement Category,
VendorSpecificInfo
)

	
	
	
	

	Name
	Type
	Valid Range
	Description

	Peer MAC Address
	MACAddress
	Any valid individual or group MAC Address
	The address of the peer MAC entity to which the measurement request is set shall be sent.

	Dialog Token
	Integer
	1 – 255
	The dialog token to identify the measurement transaction.

	Measurement Request Set
	Set of measurement requests each as defined in the Measurement Request element format

	Set of measurement requests each as defined in the Measurement Request element format
	A set of measurement requests each containing a Measurement Token, Measurement Request Mode, Measurement Type and a Measurement Request. If dot11RadioMeasurementEnabled is true, the Measurement Request Set includes the Number of Repetitions for the Measurement Request Set.

	Number of Repetitions
	Integer
	0 – 65535
	The number of times the Measurement Request Set is to be repeated. Shall only be present if Measurement Category is RADIO MEASUREMENT.

	Measurement Category
	Enumeration
	SPECTRUM MANAGEMENT, or RADIO MEASURE-MENT
	Indicates whether the Measurement Report Set is a set of Spectrum Management or Radio Measurement measurement requests. Shall only be present if dot11RadioMeasurementEnabled is true.

	
	
	
	


10.3.31 Neighbor Report Response

The following MLME primitives support the signaling of Neighbor Report Responses.

10.3.31.1 MLME-NEIGHBORREPRESP.request

10.3.31.1.1 Function

This primitive requests that a neighbor report response be sent to a non-AP STA. This may be in response to an MLME-NEIGHBORREPREQ.indication primitive, or an autonomous request. It is valid only at a Radio Measurement capable AP.

10.3.31.1.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME-NEIGHBORREPRESP.request
(
PeerSTAAddress,
DialogToken,
NeighborListSet 
)

	
	
	
	

	Name
	Type
	Valid Range
	Description

	PeerSTAAddress
	MACAddress
	Any valid individual MAC Address

	The address of the non-AP STA MAC entity to which a Neighbor Report Response frame is to be sent.

	DialogToken
	Integer
	0-255
	The Dialog Token to identify the neighbor report transaction. Set to the value received in the corresponding MLME-NEIGHBORREPORTREQ.indication or to 0 for an autonomous report.

	NeighborListSet
	Set of Neighbor List elements each as defined in the Neighbor Report element format
	Set of Neighbor List elements each as defined in the Neighbor Report element format
	A set of Neighbor List elements derived from the MIB table dot11RRMNeighborReportTable each representing a neighboring AP being reported as defined in the Neighbor Report element format.

	
	
	
	


10.3.30.1.3 When Generated

This primitive is generated by the SME to request a neighbor report be sent to a non-AP STA. This may be in response to an earlier MLME-NEIGHBORREPREQ.indication, or a request to transmit an autonomous report.

10.3.30.1.4 Effect of Receipt

On receipt of this primitive, the MLME constructs a Neighbor Report Response frame. The STA then attempts to transmit this to the non-AP STA indicated by the PeerSTAAddress parameter.

10.3.31.2 MLME-NEIGHBORREPRESP.confirm

10.3.31.2.1 Function

This primitive reports the result of an attempt to send a Neighbor Report Response frame to a peer STA. It is valid only at a Radio Measurement capable AP.

10.3.31.2.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME-NEIGHBORREPRESP.confirm
(
ResultCode,
DialogToken 
)

	
	
	
	

	Name
	Type
	Valid Range
	Description

	ResultCode
	Enumeration
	SUCCESS,
INVALID_
PARAMETERS,
TRANSMISSION_FAILURE,
UNSPECIFIED_
FAILURE
	Indicates the result of the corresponding MLME-NEIGHBORREPRESP.request.

	DialogToken
	Integer
	0 – 255
	The Dialog Token to identify the neighbor report transaction. Set to the value in the corresponding MLME-NEIGHBORREPRESP.request.

	
	
	
	

	
	
	
	


10.3.31.2.3 When Generated

This primitive is generated by the MLME as a result of an MLME-NEIGHBORREPRESP.request and indicates the result of the request to send a Neighbor Report Response frame.

This primitive is generated when the Neighbor Report Response frame is successfully transmitted, the MLME-NEIGHBORREPRESP.request primitive contains invalid parameters, or when a timeout or other failure occurs.

10.3.31.2.4 Effect of Receipt

On receipt of this primitive, the SME evaluates the ResultCode.

10.3.31.3 MLME-NEIGHBORREPRESP.indication

10.3.31.3.1 Function

This primitive indicates that a neighbor report response has been received. This may be in response to an earlier neighbor report request (MLME-NEIGHBORREPORTREQ.req), or an autonomous report. It is valid only at a Radio Measurement capable non-AP STA.

10.3.31.3.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME-NEIGHBORREPRESP.indication
(
PeerSTAAddress, 
DialogToken,
NeighborListSet 
)

	
	
	
	

	Name
	Type
	Valid Range
	Description

	PeerSTAAddress
	MACAddress
	Any valid individual MAC Address

	The address of the AP from which the Neighbor Report Response frame was received.

	DialogToken
	Integer
	0-255 
	The Dialog Token received in the Neighbor Report Response frame to identify the neighbor report transaction. 

	NeighborListSet
	Set of Neighbor List elements each as defined in the Neighbor Report information element format
	Set of Neighbor List elements each as defined in the Neighbor Report information element format
	A set of Neighbor List elements derived from the MIB table dot11RRMNeighborReportTable, each representing a neighboring AP being reported as defined in the Neighbor Report information element format.

	
	
	
	

	
	
	
	


Insert the following new clauses after  11.9:

11.10 Radio Measurement Procedures 

This clause describes the radio measurements and the procedures for requesting and reporting radio measurements between STAs.

11.10.1 Measurement on operating and non-operating channels

Measurements on non-operating channels may require the measuring STA to interrupt its data services on the operating channel, switch channels and make measurements. Measurements on the operating channel may not require the STA to interrupt its data services.
All stations are responsible for maintaining data services and an association or membership with the BSS or IBSS respectively, on the operating channel while performing measurements on non-operating channels.

A STA shall determine the time between successive non-operating channel measurements. This time may be a fixed length, or it may be determined by the STA using application-specific (or other) knowledge.

11.10.2 Measurement start time

A Radio Measurement Request frame may contain a single Measurement Request element or a sequence of Measurement Request elements. A STA that accepts the first, or only measurement request within a Radio Measurement Request frame shall start the measurement as soon as practical after receiving the request. Subsequent measurement requests in the Radio Measurement Request frame that are accepted shall start as soon as practical after processing the previous request in the frame. Such measurement start times shall be subject to any specified Randomization Interval.
The Radio Measurement category permits a randomization interval to be specified for measurement start times. The intent of this is to avoid traffic storms that could arise with synchronized broadcast and multicast measurements. Prior to making each measurement in the requested sequence, the STA shall calculate a random delay distributed uniformly in the range 0 to the Randomization Interval specified in the measurement request. The STA shall not start the measurement until this delay has expired. Randomization Interval is specified in units of TUs. A Randomization Interval of 0 in a measurement request indicates that no random delay is to be used.
NOTE—It is important that designers recognize the need for statistical independence among the pseudo random number streams among STAs.
A number of repetitions may be specified in the Radio Measurement Request frame. In this case, the measurements in the frame are repeated as detailed further in  11.10.6. Each time a measurement is repeated, the STA shall recalculate the random delay as described above.
When a Measurement Start Time field is present in a measurement report, the measuring STA shall report the value of its TSF timer at the time the measurement started to an accuracy of +/- 1 TU.

11.10.3 Measurement Duration

If the Duration Mandatory bit is set to 1 in the Measurement Request mode field of a measurement request, the requested STA, if it accepts the request, shall perform the measurement over the Measurement Duration specified in the request. If the STA is unable to commit to making the measurement over the requested duration it shall refuse the request by sending a measurement report with the refused bit set in the Measurement Report Mode field. The measurement duration in the measurement report will be equal to the requested measurement duration.

If the Duration Mandatory bit is set to 0 in the Measurement Request mode field of a measurement request, the requested STA, if it accepts the request, shall attempt a measurement using the requested duration as a target measurement duration, and may report results with an actual measurement duration less than the requested duration. The duration over which the measurement was made will be included in the measurement duration field of the measurement report.

Each separate measurement within the Radio Measurement Request frame shall be performed over a continuous measurement duration time period. In Measurement Request frames, the requested Measurement Duration value shall not be set to 0 except for Beacon Request with Measurement Mode set to Beacon Table mode,  Statistics Request and requests for triggered autonomous measurements.

11.10.4 Station responsibility for conducting measurements

A Radio Measurement-capable STA shall decode and interpret each Radio Measurement Request frame that it receives and shall assess the contents against its capabilities and the impact on its own performance. A measurement request can be refused by the receiving STA by sending a Radio Measurement Report with the refused bit set in the Measurement Report Mode field. The reasons for refusing a measurement request are outside the scope of this standard but may include reduced quality of service, unacceptable power consumption, measurement scheduling conflicts, or other significant factors.

In assessing the performance impact of each measurement request element, a STA may use application-specific knowledge or other knowledge to limit the time it spends away from the operating channel. In doing so, the STA may either:

· reject any Measurement Request element that has the Duration Mandatory bit set to 1 and has a mandatory measurement duration exceeding the maximum allowed off-operating channel time, or

· measure for a reduced duration if the Duration Mandatory bit is set to 0.

A STA shall cancel all in-process radio measurements and shall delete all pending, unprocessed radio measurement requests upon receipt of a Disassociation message or upon association or reassociation with a BSSID different from its most recent association.

11.10.5 Requesting and reporting of measurements

A STA may perform  radio resource measurements on one or more channels itself or a STA may request STAs in the same BSS or IBSS to perform the measurements on its behalf.
When requesting other STAs to measure one or more channels, a STA shall use a Radio Measurement Request frame containing one or more Measurement Request elements. The measurement request may be sent to an individual or group destination address. The permitted measurement requests are shown in Table 85A.

Table 85A—Allowed measurement requests

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

	Infrastructure BSS
	AP
	Non-AP STA
	Individual or group

	
	Non-AP STA
	AP
	Individual only

	
	Non-AP STA
	Non-AP STA
	Individual only for 
Direct Link within a QBSS, otherwise not allowed

	IBSS
	Non-AP STA
	Non-AP STA
	Individual or group

	
	
	
	


The source and destination of a measurement request shall both be a member of the same infrastructure BSS or a member of the same IBSS. Measurement requests with an individual Receiver Address shall only be sent to STAs that have indicated Radio Measurement capability.

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

· Measurement requests received in individually addressed Radio Measurement Request frames

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

· Measurement requests received in Broadcast addressed Radio Measurement Request frames

The Measurement Request elements shall be processed in sequence by default, 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.
The Measurement Request elements within a Radio Measurement Request frame may specify multiple measurement types across multiple channels. 

A STA may receive another Radio Measurement Request frame while the measurements requested in a previous Radio Measurement Request frame are pending or in progress. If this request is accepted, the set of measurement requests in the new frame supersedes any previous requests received in a Radio Measurement Request frame of the same or lower precedence. The measuring STA shall report the results of any completed measurements and terminate any pending or in-progress measurements. Results from a terminated in-progress measurement may be valid and reported if Duration Mandatory was not set to 1 in the corresponding request. It is permissible for the superseding Radio Measurement Request frame to contain no new measurement requests. This has the effect of cancelling all pending or in progress measurements of the same or lower priority. If a station receives a Radio Measurement Request frame with lower precedence than the currently active Radio Measurement Request frame, the station shall discard the measurement requests in the new Radio Measurement Request frame. Measurement Request elements that have the Enable bit set to 1 shall be processed in all received Radio Measurement Request frames regardless of these precedence rules.

If a STA receives a spectrum management Measurement Request with Measurement Type equal to 0 (Basic Request), this shall always take priority over any pending or in-progress radio measurements.
A STA that issues a radio measurement request to another STA to perform a measurement on the operating channel may continue to transmit MPDUs and MMPDUs to that STA while the measurement is being processed.

A STA that issues a radio measurement request to another STA to perform a measurement on a non-operating channel is not required to take any special action to suspend traffic to that STA. All stations shall maintain state information such that data services and association or membership with the BSS or IBSS respectively can continue when returning from a non-operating channel measurement. 

The result of each measurement requested in a Measurement Request element shall be reported in one or more Measurement Report elements of type corresponding to the request. Each Measurement Report element returned shall have the same Measurement Token as in the corresponding Measurement Request element. The results of each measurement should be returned without undue delay to the requesting STA.

Measurement Report elements shall be returned to the requesting STA in one or more Radio Measurement Report frames. Each Radio Measurement Report frame shall contain the same Dialog Token field value as the corresponding Radio Measurement Request frame.
When a STA is permanently unable to make a requested measurement the STA shall respond to such a measurement request received within a unicast Radio Measurement Request frame with a measurement report indicating that it is incapable of completing the measurement request. A STA shall not respond to requests received in broadcast and multicast frames 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 that receives a response with an incapable indication shall not make the same request to the responding STA during the lifetime of the current association, or IBSS membership. This is logically the same as the responding STA using the Enable and Request bits in a measurement request to indicate that it will not accept measurement requests of a certain type. A STA that has indicated an incapable response to a requesting STA may discard without responding further requests of the same type from that STA.
A STA may refuse to make any requested measurement. A STA refusing a measurement request within a unicast Radio Measurement Request frame shall respond with a measurement report indicating that it is refusing the measurement request. A STA shall not respond to measurement requests received in broadcast or multicast Radio Measurement Request frames in this manner.

By default, a STA may send a radio measurement request of any defined measurement type. A STA that receives a Measurement Request element with the Enable bit set to 1 and the Request bit set to 0 shall not issue measurement requests of the Measurement Type type in the request to the STA from which the element was received.
NOTE—Since measurements on non-operating channels could potentially degrade a station’s performance, non-operating channel measurements should be requested sparingly and for short durations. Since measurements on the operating channel execute concurrently with normal traffic processing, operating channel measurements may be requested more frequently and for longer durations.
11.10.6 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.

Each repeated measurement result shall include the Measurement Token value as in the corresponding Measurement request element and the Dialog Token value as in the corresponding Radio Measurement Request frame.

Measurement results shall be reported for each repetition of a repeated measurement request subject to any conditional reporting requirement.

STAs responding with incapable or refused indications to measurement requests within a Radio Measurement Request frame with a non-zero value for Number of Repetitions shall only respond once.
11.10.7 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, triggered autonomous reporting shall be subject to trigger conditions set by the enabling STA that determine when measurement reports are issued. Triggered autonomous reporting provides a method for conditional reporting during continuous background measurements. 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 QoS Metrics measurement type – see 11.10.8.8.

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 Radio Measurement Request frame. The Radio 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 having triggered autonomous reporting enabled without a requested  trigger condition having been met.
If a request to enable triggered autonomous reporting is sent to an individual address and the recipient STA does not support measurements of the type indicated, a Measurement Report element shall be returned to the requesting 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 a requested trigger condition has been met. The Measurement Token in each Measurement Report element and the Dialog Token value in the Measurement Report frame shall both be set to 0 in a triggered autonomous report.
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 (re-association to the same BSS shall not affect triggered reporting). A STA in an independent BSS shall cease all triggered autonomous reporting if it leaves the BSS.

Triggered autonomous reporting and requested measurements are independent: 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 11.10.5.

11.10.8 Specific measurement usage

11.10.8.1 Beacon Report

If a STA accepts a Beacon Request it shall respond with a Radio Measurement Report frame containing Beacon Measurement Reports for all observed BSSs matching the BSSID and SSID in the Beacon Measurement Request. The RCPI in the Beacon Report indicates the power level of the received Beacon, Measurement Pilot or Probe Response frame. RCPI in a Beacon Report element may be used with other Beacon Report elements to determine the most suitable AP target for BSS transitions. For repeated measurements (when the Measurement Request frame contains a non zero value for the Number of Repetitions field), the transmission of the Beacon Report element may be conditional on the measured RCPI or RSNI value. When the Measurement Request frame contains a 0 value for the Number of Repetitions field, the Reporting Condition field in all Beacon Requests in that frame shall be set to 0. Table 29B lists the reporting conditions that are based on the measured RCPI or RSNI levels.
If the Measurement Mode in the measurement request is Passive, the measuring STA shall perform the following procedure (or an equivalent procedure) on the requested channel:

a) Set a measurement duration timer.

b) At the end of the measurement duration, process all received Beacon or Probe Response management frames with the requested SSID and BSSID to compile the measurement report. If no Beacons or Probe Responses with the requested SSID and BSSID were received in the measurement duration, then process all Measurement Pilot Frames with the requested BSSID to compile the measurement report. Otherwise, compile an empty Beacon measurement report.

If the Measurement Mode in the measurement request is Active, the measuring STA shall perform the following procedure (or an equivalent procedure) on the requested channel:

a) If the channel is not the operating channel, wait for dot11RadioProbeDelay, or until a PHY-RXSTART.indication has been received.

b) Using the basic access protocol in 9.2.5.1, send a Probe Request management frame to the broadcast destination address (DA). The BSSID field in the Probe Request shall be set to the BSSID field in the measurement request. The SSID element in the Probe Request shall be set to the SSID element in the measurement request.

c) Set a measurement duration timer.

d) At the end of the measurement duration, process all received Probe Response and Beacon management frames with the requested SSID and BSSID to compile the measurement report. If no Beacons or Probe Response frames were received in the measurement duration and Measurement Pilot frames with the requested BSSID were received in the measurement duration, then process all these Measurement Pilot Frames to compile the measurement report. Otherwise, compile an empty Beacon measurement report.

When more than one Beacon or Probe Response from a BSS is received in the measurement duration, the contents of the Beacon Report shall be based on the latest received. If only Measurement Pilot frames were received in the measurement duration the contents of the Beacon Report shall be based on the latest Measurement Pilot frame received.

If the BSSID field in the Measurement Request contains a wildcard BSSID, all observed BSSs with the requested SSID shall be reported in a separate Beacon Report element for each BSSID. If the SSID element in the Measurement Request contains the wildcard SSID, all observed BSSs shall be reported in a separate Beacon Report element for each BSSID. In Active mode, Probe Response frames shall be evaluated regardless of whether or not the Probe Response frame was triggered by the measuring STA's Probe Request.
On accepting an active or passive mode Beacon measurement request with Channel Number set to 0 a STA shall conduct iterative measurements on all supported channels in the specified Regulatory Class where the measurement is permitted on the channel and the channel is valid for the current regulatory domain. Measurements shall be made using the specified Measurement Duration with the time between each consecutive measurement as defined in 11.11.1. Iterative measurements shall cease when all supported channels have been measured. While the STA is processing a Beacon measurement request for iterative channel measurements, the STA may not begin processing the next measurement request in the measurement request frame.
On accepting an active or passive mode Beacon measurement request with Channel Number set to 255 a STA shall conduct iterative measurements on all supported channels listed in the AP Channel Report where the measurement is permitted on the channel and the channel is valid for the current regulatory domain. For iterative beacon measurements, the measurement duration applies to the measurement on each channel. Measurements shall be made using the specified Measurement Duration with the time between each consecutive measurement as defined in 11.11.1. Iterative measurements shall cease when all supported channels have been measured. A Beacon measurement request with Channel Number set to 255 shall only specify a specific BSSID (wildcard BSSID not allowed). If an AP Channel Report for the specific BSSID is not available in the STA, the STA shall iteratively conduct measurements on all supported channels in the specified Regulatory Class that are valid for the current regulatory domain. While the STA is processing a Beacon measurement request for iterative channel measurements, the STA may not begin processing the next measurement request in the measurement request frame.
If the Measurement Mode in the measurement request is Beacon Table, the measuring STA shall return a Beacon Report containing the current contents of any stored beacon information for any supported channel with the requested SSID and BSSID without performing additional measurements. The receiving STA shall ignore the channel and measurement duration specified in the Beacon Request when Beacon Table mode is selected. The beacon information accumulated may be the result of any operation that caused the STA to acquire these results. If the stored beacon information is based on a measurement made by the reporting STA, and if the actual measurement start time, measurement duration and Parent TSF are available for this measurement, then the beacon report shall include the actual measurement start time, measurement duration and Parent TSF; otherwise the actual measurement start time, measurement duration, and Parent TSF shall be set to 0. The RCPI and RSNI for that stored beacon measurement may be included in the beacon report; otherwise the beacon report shall indicate that RCPI and RSNI measurements are not available. The channel number, regulatory class and reported frame information for that stored measurement may be included in the beacon report; otherwise these fields shall be set to 255 in the beacon report. If the STA has no beacon information available then the STA may either refuse the request or send an empty Beacon Report.
For repeated measurements, the Beacon Request element may specify a reporting condition that determines when the measuring STA is to send a Beacon Report element for a measured Beacon, Measurement Pilot or Probe Response frame with the requested BSSID. When the requested Reporting Condition value is non zero, the STA shall create and transmit a Beacon Report element for that measured frame only if the condition indicated in Table 29B is true. Otherwise, a Beacon Report element is not created for that measured frame. If multiple Beacons, Measurement Pilots or Probe Response frames with the requested specific BSSID are received during the measurement duration, the reporting condition shall only be applied to the latest received Beacon, Measurement Pilot or Probe Response. If multiple Beacons, Measurement Pilots or Probe Response frames are received during the measurement duration when a wildcard BSSID is requested, the STA shall generate one Beacon Report element for each BSSID ocurring in frames which satisfy the reporting condition; the Beacon Report element shall be based on the latest received Beacon, Measurement Pilot or Probe Response for that specific BSSID. For reporting conditions 5-10, the serving AP's reference RCPI level and the serving AP's reference RSNI level referred to in Table 29B are average values of the RCPI or RSNI of the 10 most recent Beacon frames received from the measuring STA's serving AP. The serving AP's reference RCPI level and the serving AP's reference RSNI level are so averaged to provide a more accurate and stable indication of the signal level from the serving AP. For reporting conditions 5-10, the STA shall use the serving AP's reference RCPI level or reference RSNI level (with offset, if any) to test the measured RCPI or RSNI to determine whether to create and send a Beacon Report element for this measured Beacon, Measurement Pilot or Probe Response frame.
11.10.8.2 Frame Report

If a station accepts a Frame Request it shall respond with a Radio Measurement Report frame containing one or more Measurement (Frame) Report elements.
If the MAC Address field was included in the Frame Request, a Frame Report Entry where Transmitter Address (TA) matches the MAC address in the Frame Request shall be included in the Frame Report if at least one data or management frame was received with this Transmitter Address during the measurement duration. If the MAC address field was not included in the Frame Request in response of which this Frame Report is being generated, the measuring station shall receive all observable traffic during the measurement duration and shall summarize this traffic in one or more Frame Report elements.
Each Frame Report element contains one or more Frame Report Entries. The measuring station shall count the number of unicast data and management frames received from one transmit address during the measurement duration and shall summarize this traffic in a Frame Report Entry.
Each Frame Report Entry contains the Transmit Address, BSSID, PHY Type, Average RCPI, Last RSNI, Last RCPI, Antenna ID and Frame Count for the frames counted in this Frame Report Entry.
The reported Average RCPI shall be an average of the RCPI values of frames received and counted in the Frame Report Entry. If there are up to 128 frames, then the Average RCPI indicates the mean of the RCPI of each of the frames. If there are more than 128 frames, then the Average RCPI indicates an exponentially weighted average, initialized by the mean RCPI of the first 128 frames and exponentially updated by new RCPI values. The averaging is calculated as depicted below. 

If the number of frames is less than or equal to 128:

 
Average RCPI = Sum of RCPI values / Number of frames

For 129 frames and above:

Average RCPI = (Last Average RCPI * (N-1) / N) + (Current frame RCPI / N), where N = 128.

The Last RCPI shall be the RCPI value of the most recently received frame counted in the Frame Report Entry. The Antenna ID field contains the identifying number for the antenna(s) used to receive the most recently received frame included in this Frame Report Entry as defined in section 7.3.2.40. If different antennas are used to receive the frame preamble and the frame body, this Antenna ID shall contain the identifying number for the antenna(s) used to receive the frame body. 

11.10.8.3 Channel Load Report

If a station accepts a Channel Load Request it shall respond with a Radio Measurement Report frame containing one Measurement (Channel Load) Report element. The Channel Load value is defined as Integer(256*[channel busy time (microseconds)]/(1024 * [measurement duration (TU)])). Channel busy time shall be the time during which either the physical carrier sense or the virtual carrier sense (NAV) or both indicates that the channel is busy. See 9.2.1 for description of carrier sense mechanism.
11.10.8.4 Noise Histogram Report

If a station accepts a Noise Histogram Request it shall respond with a Radio Measurement Report frame containing one Measurement (Noise Histogram) Report element. The Noise Histogram Report shall contain the IPI densities observed in the channel for the nine IPI levels defined in Table 31A.

To compute the IPI densities, the STA shall measure the IPI in the specified channel as a function of time over the measurement duration when NAV is equal to 0 (when virtual CS mechanism indicates idle channel) except during frame transmission or reception. The time resolution of the IPI measurements shall be in microseconds. The IPI densities are then computed for each of the nine possible IPI values using:

Integer (256 * ([Duration receiving at IPI value (microseconds)] / ((1024 * [Measurement Duration (TU)]) – [NAVBUSY (microseconds)] - [Ttx (microseconds)] - [Trx (microseconds)]))).

where

Ttx
is the frame transmission time during the Measurement Duration.

Trx
is the frame reception time during the Measurement Duration.
NAVBUSY
is the total time in microseconds that NAV is non-zero during the Measurement Duration.
The sum of the IPI densities will be approximately 256. If either NAV is equal to one or if frame transmission or reception covers the entire measurement duration period, no reportable IPI values will be measured, and all IPI Densities shall be set to 0 in the Measurement Report element.

A STA shall include in the Noise Histogram Report an Average Noise Power Indicator (ANPI) value representing the average noise plus interference power on the measured channel at the antenna connector during the measurement duration. The STA may use Noise Histogram IPI density values to calculate ANPI. The IPI densities in the Noise Histogram Report may be used to calculate an average noise power for the channel during the measurement duration. This calculated average IPI power value may be reported as the value for ANPI. Any equivalent method to measure ANPI may also be used. ANPI power is defined in dBm using the same units and accuracy as defined for RCPI.
ANPI may be calculated over any period and for any received frame. ANPI may be calculated in any period using all IPI values reported by PHY during an idle channel (when NAV is equal to 0). Furthermore, ANPI may be calculated at any time using IPI values stored a first-in-first-out buffer of all IPI values reported by PHY during an idle channel (when NAV is equal to 0). ANPI may be so calculated upon receipt of any frame and may be used with RCPI to calculate RSNI for any received frame. Any equivalent method to measure ANPI may also be used to calculate RSNI for any received frame.

11.10.8.5 STA Statistics Report 

If a station accepts a STA Statistics Request it shall respond with a Radio Measurement Report frame including one STA Statistics Report element. If the Requested Measurement Duration value is 0, the STA shall report the current values for the requested Statistics Group Data. If the Requested Measurement Duration value is greater than 0, the STA Statistics Report reports the change in the requested Statistics Group Data measured within that non-zero Measurement Duration. The reported change in data value shall be the value of the data at the end of the actual Measurement Duration minus the value of the data at the beginning of the actual Measurement Duration. If a STA accepts a Statistics Request measurement with non-zero, positive Measurement Duration, the STA shall perform the measurement over ther requested Measurement Duration without regard to the Duration Mandatory bit in the Measurement Request Mode field. If a STA cannot measure over the requested Measurement Duration, the STA shall refuse the Statistics Request measurement.

11.10.8.6 Location Configuration Information Report

If a STA accepts an LCI request, it shall respond with a Radio Measurement Report frame including one Location Configuration Information element (LCI Report).
NOTE—IETF RFC 3825, section 2.1, defines formats and information fields for reporting physical location to sub-centimeter resolution. The fixed-point values have integer and fractional parts, which together represent Latitude, Longitude or Altitude to 34-, 34-, or 30-bits. A Latitude report with 24-bit resolution would be reporting with a precision of about 3.18 m in Latitude at the equator. The physical location and azimuth MIB information of the STA may be set by administrative means.
The Datum value shall be 1 (World Geodetic System 1984), unless another datum is required for operation in the regulatory domain.
If the Altitude Type is 2 (Floors of Altitude), the value reported shall be as required for operation in the regulatory domain.

An LCI request shall indicate a location request for the requesting STA or the reporting STA by setting the LCI request Location Subject octet to indicate a Local or Remote request respectively. Local LCI Measurement Request is used by requesting STA to obtain its own location by asking "Where am I?". Remote LCI Measurement Request is used by requesting STA to obtain location of reporting STA by asking "Where are you?".

If the STA receiving an LCI request lacks the means to report the requested location to the requested resolution, then the LCI Report shall have that corresponding Latitude, Longitude, Altitude or Azimuth resolution set to zero, otherwise Latitude, Longitude, Altitude and Azimuth fields shall be reported to their full resolutions, which may exceed the requested resolutions.
If the STA receiving an LCI request has no location information about the requested LCI Subject physical location or requested Azimuth, it shall set the Incapable bit in the Measurement Report Mode field. The method by which the physical location and azimuth information in the LCI Report is generated is outside the scope of this standard.

NOTE—A STA that requested a ‘Local’ LCI and received an LCI Report with the Incapable bit set, may alternatively make a ‘Remote’ LCI request to obtain the reporting STA’s physical location. A STA that requested an LCI including an Azimuth Request, and received an LCI Report with the Incapable bit set may alternatively request the LCI with no Azimuth Requested.
11.10.8.7 Measurement Pause

A Measurement Pause is used within a Measurement Request frame to provide a time delay between the processing of two other Measurement Request Elements within the sequence of Measurement Request Elements in that frame.
If a STA accepts a Measurement Pause Request it shall delay processing of the next measurement request in the Measurement Request frame. If the Measurement Pause Request is the last Request Element in a repeated Measurement Request frame, the STA shall delay processing the first Request Element in the Measurement Request frame for the next repeat. In each case the delay shall be no less than the Pause Time value specified in the Measurement Pause Request.
A Measurement Pause shall not be sent as the only Request Element in a Measurement Request frame. A Measurement Pause shall not be included as the last Request Element in a Measurement Request frame which has the Number of Repetitions field set to 0.
A measurement pause cannot be processed in parallel to other measurements. If the Parallel bit is set in the Measurement Request element immediately prior to a Measurement Pause an incapable response shall be returned.
There is no measurement report associated with a Measurement Pause Request. 

11.10.8.8 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 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.
The requesting and reporting STAs must be QSTAs. A nQSTA 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 when the number of MSDUs for a specified TID 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.

Depending on policy, a QAP may not permit the establishment of triggered QoS metrics measurement. Such a QAP receiving a triggered QoS metrics request shall give an incapable indication. The number of simultaneous triggered QoS metrics measurements supported at a 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 QSTA accepting a triggered QoS measurement shall measure the requested TC, or TS. If a trigger condition occurs, the measuring QSTA shall send a QoS metrics measurement report to the requesting QSTA. The measuring 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 QSTA, a triggered QoS measurement continues to be active until:

· The relevant TS is deleted

· The measuring non-AP QSTA, or non-AP QSTA that requested the measurement disassociates or successfully reassociates, or

· The measurement is terminated by the requesting QSTA. 

All triggered QoS measurements shall be terminated at a measuring 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.

11.11 Usage of the Neighbor Report
A Neighbor Report is sent by an AP and it contains information on validated AP’s that are members of ESSs requested in the Neighbor Report Request. A Neighbor Report may not be exhaustive either by choice, or due to the fact that there may be neighbor APs not known to the AP. The Neighbor Report contents are derived from the NeighborListSet parameter of the MLME-NEIGHBORREPRESP.request. The mechanism by which the contents of this table are determined is outside the scope of this amendment, but it may include information from measurement reports received from the STA’s within the BSS, information obtained via a management interface, or the DS.

NOTE—The purpose of the Neighbor Report is to enable the STA to optimize aspects of neighbor BSS transition and ESS operation. A Neighbor Report element contains information on APs which the STA may use as candidates for a BSS transition. Since the information in the Neighbor Report may be stale, it should be considered advisory; information obtained by the report recipient through a scan or other sources may also be considered, possibly overriding information in the Neighbor Report. For example, where information contained within a Neighbor Report is contradicted by information in the Measurement Pilot, Beacon or Probe Response, that response information should take precedence.

11.11.1 Requesting a Neighbor Report

An associated STA requesting a Neighbor Report shall send a Neighbor Report Request frame to its associated AP.
11.11.2 Receiving a Neighbor Report

An AP receiving a Neighbor Report Request shall respond with a Neighbor Report Response frame containing zero or more Neighbor Report elements. If an SSID element is specified in the corresponding Neighbor Report Request frame, the Neighbor Report element shall only contain information concerning neighbor APs that are members of the current ESS identified by the SSID element contained within the Neighbor Report Request. If the SSID element is omitted the Neighbor Report elements shall contain information concerning neighbor APs that belong to the same ESS as the requesting STA. The wildcard SSID will return all known Neighbors in the Neighbor Report. If there are no neighbor APs available the AP shall send a Neighbor Report Response frame with no Neighbor Report elements. 
A STA receiving a neighbor report element with an unknown sub-element identifier shall ignore the unknown sub-element.

A serving AP shall include a TSF information field in the Neighbor Report element only if it is able to guarantee an accumulated error of ±1.5 TU or better on the TSF Offset subfield.

11.12 Link Measurement

A STA may use a Link Measurement Request frame to request another STA to respond with a Link Measurement Report frame containing a TPC report element. A STA receiving a Link Measurement Request frame shall respond with a Link Measurement Report frame containing a TPC Report element indicating the power used to transmit the Link Measurement Report. The Link Measurement Report also contains antenna ID and signal quality (RCPI and RSNI).

11.13 Measurement Pilot generation and usage

The Measurement Pilot frame is a compact management frame periodically transmitted by an AP with a relatively small interval as compared to a Beacon Interval. The Measurement Pilot frame is designed to provide a minimal set of information as compared to a Beacon frame to allow for the required small interval. The purpose of the Measurement Pilot frame is to provide timely information to a STA for the following functions:

· Rapid discovery of a BSS via passive scanning. 
· Rapid collection of neighbor measurements via passive scanning.
· Link SNR calculation for various purposes such as transition decisions or initial rate selection.
11.13.1 Measurement Pilot generation by an AP

If dot11MeasurementPilotEnabled is true, an AP shall maintain a Measurement Pilot generation function, which transmits Measurement Pilot frames at the lowest basic rate according to the dot11MeasurementPilotPeriod attribute within the AP and according to the following rules:

· The AP defines a series of TMPTTs exactly dot11MeasurementPilotPeriod apart. A TMPTT arrives when the AP’s local TSF timer (in (s) modulo the Measurement Pilot Interval equals zero.

· At each TMPTT, the AP shall schedule a Measurement Pilot as the next frame for transmission unless the TMPTT is coincident with a TBTT, in which case the AP shall not generate the Measurement Pilot.

· The QAP shall schedule and transmit Measurement Pilots using the AC specified in the dot11MeasurementPilotTransmitPriority attribute. 

In case the medium is determined by the carrier-sense mechanism (see 9.2.1) to be unavailable at the TMPTT, the AP shall delay the actual transmission of a Measurement Pilot according to the basic medium access rules specified in Clause 9 for a maximum period of one dot11MeasurementPilotPeriod and drop the delayed Measurement Pilot at the next TMPTT. In this way, a continuously busy medium will cause multiple successive Measurement Pilots to be delayed, then dropped.

An AP shall transmit Measurement Pilots to the broadcast address. An AP shall not retransmit or buffer Measurement Pilots as part of the PSP mechanisms.

11.13.2 Measurement Pilot Link SNR ceiling calculation

A STA may calculate link SNR ceiling with information received in a Measurement Pilot, and may use it to assess the current link condition, and to assist in roaming decisions. SNR ceiling represents the maximum SNR expected on this link under the current conditions for any frames transmitted from the AP at the Max Transmit Power indicated in the Measurement Pilot frame. Link SNR ceiling is calculated as follows:

Let RCPIMaxPwr representing the RCPI that would have been received by a STA in a downlink frame if the frame were sent with the Max Transmit Power. Furthermore assume that a STA knows it’s own “STA Noise Floor” (in dBm) and “STA Max Transmit Power”. Then:

RCPIMaxPwr = RCPI + (Max Transmit Power – Transmit Power Used)

Downlink Link SNR Ceiling (DLSC) = RCPIMaxPwr – STA Noise Floor

Uplink Link SNR Ceiling (ULSC) = RCPIMaxPwr – (Max Transmit Power – STA Max Transmit Power) – Transceiver Noise Floor
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	Item
	IUT configuration
	References
	Status
	Support

	* CF13
	Is Radio Resource Measurement supported?
	7.3.1.4
	O
	Yes, No

	
	
	
	
	


Insert this new clause after  A.4.16:

A.4.17 Radio Resource Measurement extensions

	
	
	
	
	

	Item
	Protocol Capability
	References
	Status
	Support

	
	Are the following Radio Resource Measurement capabilities supported?
	
	
	

	RRM1
	Radio Measurement Capability
	7.3.1.4
	CF13:M
	Yes, No, N/A

	RRM2
	Action frame protocol for measurements
	7.4
	CF13:M
	Yes, No, N/A

	RRM2.1
	Radio Measurement Request frame
	7.4.6.1
	CF13:M
	Yes, No, N/A

	RRM2.2
	Radio Measurement Report frame
	7.4.6.2
	CF13:M
	Yes, No, N/A

	RRM2.3
	Link Measurement Request frame
	7.4.6.3
	CF13:M
	Yes, No, N/A

	RRM2.4
	Link Measurement Report frame
	7.4.6.4
	CF13:M
	Yes, No, N/A

	RRM2.5
	Neighbor Report Request
	
	
	

	RRM2.5.1
	Generate and transmit Neighbor Report Request
	7.4.6.5
	(CF13 AND CF2):M
	Yes, No, N/A

	RRM2.5.2
	Receive and process Neighbor Report Request
	7.4.6.5
	(CF13 AND CF1):M
	Yes, No, N/A

	RRM2.6
	Neighbor Report Response
	
	
	

	RRM2.6.1
	Generate and transmit Neighbor Report Response
	7.4.6.6, 7.3.2.37
	(CF13 AND CF1):M
	Yes, No, N/A

	RRM2.6.2
	Receive and process Neighbor Report Response
	7.4.6.6, 7.3.2.37
	(CF13 AND CF2):M
	Yes, No, N/A

	RRM3
	General protocol for requesting and reporting of measurements
	7.3.2.21,
7.3.2.22, 11.10,
11.10.5
	CF13:M
	Yes, No, N/A

	RRM3.1
	Parallel Measurements
	7.3.2.21, 11.10.5,
7.3.2.22
	CF13:M
	Yes, No, N/A

	RRM3.2
	Use of Enable, Request & Report bits to enable/disable measurement requests and triggered autonomous reports Measurement Requests
	7.3.2.21,
11.10.7
	CF13:M
	Yes, No, N/A

	RRM3.3
	Enable Autonomous Report
	7.3.2.21,
11.10.7
	CF13:M
	Yes, No, N/A

	RRM3.4
	Duration Mandatory
	7.3.2.21,
11.10.3
	CF13:M
	Yes, No, N/A

	RRM3.5
	Incapable Indication
	7.3.2.22
	CF13:M
	Yes, No, N/A

	RRM3.6
	Refused Indication
	7.3.2.22
	CF13:M
	Yes, No, N/A

	RRM3.7
	Repeated Measurement
	7.4.6.1, 11.10.6
	CF13:M
	Yes, No, N/A

	RRM3.8
	Measurement Pause
	7.3.2.21.11, 10.10.8.7
	CF13:M
	Yes, No, N/A

	RRM4
	Beacon Measurement Type
	11.10, 11.10.8.1
	CF13:M
	Yes, No, N/A

	RRM4.1
	Beacon Request
	7.3.2.21.6
	CF13:M
	Yes, No, N/A

	RRM4.2
	Passive Measurement mode
	7.3.2.21.6
11.10.8.1
	CF13:M
	Yes, No, N/A

	RRM4.3
	Active Measurement mode
	7.3.2.21.6
11.10.8.1
	CF13:M
	Yes, No, N/A

	RRM4.4
	Beacon table mode
	7.3.2.21.6
11.10.8.1
	CF13:M
	Yes, No, N/A

	RRM4.5
	Reporting Conditions
	7.3.2.21.6
	CF13:O
	Yes, No, N/A

	RRM4.6
	Beacon Report
	7.3.2.22.6
	CF13:M
	Yes, No, N/A

	* RRM5
	Frame Measurement Type
	11.10, 11.10.8.2
	CF13:O
	Yes, No, N/A

	RRM5.1
	Frame Request
	7.3.2.21.7
	(CF13 AND RRM5):M
	Yes, No, N/A

	RRM5.2
	Frame Report
	7.3.2.22.7
	(CF13 AND RRM5):M
	Yes, No, N/A

	RRM6
	Channel Load Measurement Type
	11.10, 11.10.8.3
	CF13:M
	Yes, No, N/A

	RRM6.1
	Channel Load Request
	7.3.2.21.4
	CF13:M
	Yes, No, N/A

	RRM6.2
	Channel Load Report
	7.3.2.22.4
	CF13:M
	Yes, No, N/A

	* RRM7
	Noise Histogram Measurement Type
	11.10, 11.10.8.4
	CF13:M
	Yes, No, N/A

	RRM7.1
	Noise Histogram Request
	7.3.2.21.5
	CF13:M
	Yes, No, N/A

	RRM7.2
	Noise Histogram Report
	7.3.2.22.5
	CF13:M
	Yes, No, N/A

	RRM8
	STA Statistics Measurement Type
	11.10, 11.10.8.5
	CF13:M
	Yes, No, N/A

	RRM8.1
	STA Statistics Request
	7.3.2.21.8
	CF13:M
	Yes, No, N/A

	RRM8.2
	STA Statistics Report
	7.3.2.22.8
	CF13:M
	Yes, No, N/A

	RRM9
	LCI Measurement Type
	11.10, 11.10.8.6
	CF13:M
	Yes, No, N/A

	RRM9.1
	LCI Request
	7.3.2.21.9
	CF13:M
	Yes, No, N/A

	RRM9.1.1
	Location Subject
	7.3.2.21.9
	CF13:M
	Yes, No, N/A

	RRM9.1.2
	Latitude Requested Resolution
	7.3.2.21.9
	CF13:M
	Yes, No, N/A

	RRM9.1.3
	Longitude Requested Resolution
	7.3.2.21.9
	CF13:M
	Yes, No, N/A

	RRM9.1.4
	Altitude Requested Resolution
	7.3.2.21.9
	CF13:M
	Yes, No, N/A

	RRM9.2
	LCI Report
	7.3.2.22.9
	CF13:M
	Yes, No, N/A

	RRM9.3
	Azimuth
	11.10, 11.10.8.6
	CF13:O
	Yes, No, N/A

	RRM9.3.1
	Azimuth Request
	7.3.2.21.9
	CF13:O
	Yes, No, N/A

	RRM9.3.2
	Azimuth Response
	7.3.2.22.9
	CF13:O
	Yes, No, N/A

	*RRM10
	QoS Metrics Type
	11.10,
11.10.8.8
	(CF13 AND CF12):O
	Yes, No, N/A

	RRM10.1
	QoS Metrics Type Request
	7.3.2.21.10
	RRM10:M
	Yes, No, N/A

	RRM10.2
	QoS Metrics Type Report
	7.3.2.22.10
	RRM10:M
	Yes, No, N/A

	RRM10.3
	Triggered QoS Metrics Report
	7.3.2. 22.10,
11.10.8.8
	RRM10:O
	Yes, No, N/A

	RRM11
	AP Channel Report
	7.3.2.9, 7.3.2.36
	(CF13 AND CF1):M
	Yes, No, N/A

	RRM11.1
	Generate and transmit AP Channel Report
	7.2.3.1, 7.2.3.9, 7.3.2.36
	(CF13 AND CF1):M
	Yes, No, N/A

	RRM11.2
	Receive and process AP Channel Report
	7.2.3.1, 7.2.3.9, 7.3.2.36
	(CF13 AND CF2):M
	Yes, No, N/A

	RRM12
	Neighbor ReportProcedure
	11.11.2, 11.11.3
	CF13:M
	Yes, No, N/A

	RRM12.1
	Neighbor Report Procedure
	11.11.2, 11.11.3
	CF13:M
	Yes, No, N/A

	RRM12.2
	TSF Offset in Neighbor Report
	7.3.2.27, 11.11.3
	CF13:O
	Yes, No, N/A

	
	
	
	
	

	RRM13
	RCPI Measurement
	
	
	

	
	RCPI Measurement for DSSS PHY at 2.4GHz
	15.4.8.5
	(CF13 AND CF4):M
	Yes, No, N/A

	
	RCPI Measurement for OFDM PHY at 5GHz
	17.2.3.5,
17.3.10.6,
17.5.4.3
	(CF13 AND CF6):M
	Yes, No, N/A

	
	RCPI Measurement for HR DSSS PHY at 2.4GHz
	18.4.8.5
	(CF13 AND CF7):M
	Yes, No, N/A

	
	RCPI Measurement for Extended Rate PHY at 2.4Ghz
	19.9.5.14
	(CF13 AND CF9):M
	Yes, No, N/A

	RRM14
	RCPI Measurement during Active Scanning
	
	
	

	RRM14.1
	Respond with RCPI information element when requested
	11.1.3.2.2
	(CF13 AND CF12 AND CF1):M
	Yes, No, N/A

	RRM14.2
	Measurement of RCPI on Probe Request frames
	11.1.3.2.2
	(CF13 AND CF12 AND CF1):O
	Yes, No, N/A

	RRM15
	RSNI Measurement
	7.3.2.41
	CF13:M
	Yes, No, N/A

	RRM16
	TPC Information in Beacon and Probe Response frames
	
	
	

	RRM16.1
	Country and Transmit Power Control (TPC) Report elements included in Beacon and Probe Response frames
	7.2.3.1, 7.2.3.9,
7.3.2.9,
7.3.2.18, 11.12
	CF13:M
	Yes, No, N/A

	RRM16.2
	Power Constraint element included in Beacon and Probe Response frames
	7.2.3.1, 7.2.3.9,
7.3.2.15
	CF13:O
	Yes, No, N/A

	RRM17
	Power Capability elements in Association and Reassociation frames
	7.2.3.4, 7.2.3.5,
11.8.1
	CF13:M
	Yes, No, N/A

	RRM18
	Management Information Base
	
	
	

	RRM18.1
	dot11SMTRRMRequest
	Annex D
	(CF13 AND CF1):M
	Yes, No, N/A

	RRM18.2
	dot11SMTRRMReport
	Annex D
	(CF13 AND CF1):M
	Yes, No, N/A

	RRM18.3
	dot11SMTRRMConfig
	Annex D
	(CF13 AND CF1):M
	Yes, No, N/A

	RRM19
	Measurement Pilot Frame
	7.1.3.1.2,
7.2.3.9a,
7.3.1.18,
7.3.1.19,
7.3.1.20,
7.3.1.21,
7.3.1.22,
7.3.1.23,
10.3.30, 11.9,
11.13
	CF13:O
	Yes, No, N/A

	RRM20
	BSS/QBSS Load elements included in Beacon and Probe Response frames
	
	
	

	RRM20.1
	BSS Load elements
	7.2.3.1, 7.2.3.9,
7.3.2.39
	(CF1 AND NOT CF12 AND CF13):M
	Yes, No, N/A

	RRM20.2
	QBSS Load elements
	7.2.3.1, 7.2.3.9,
7.3.2.27
	(CF1 AND CF12 AND CF13):M
	Yes, No, N/A

	RRM21
	Antenna Information elements included in Beacon and Probe Response frames
	7.2.3.1, 7.2.3.9,
7.3.2.40
	CF13:M
	Yes, No, N/A

	RRM22
	Measurement Pilot Transmission Information element included in Probe Response frame 
	7.2.3.9, 7.3.2.42
	CF13:O
	Yes, No, N/A

	RRM23
	Quiet interval
	
	
	

	RRM23.1
	AP-defined Quiet Interval
	7.2.3.1, 7.2.3.9, 7.3.2.21, 11.6.2
	(CF1 AND CF13):M
	Yes, No, N/A

	RRM23.2
	STA-defined Quiet Interval
	7.2.3.1, 7.2.3.9, 7.3.2.21, 11.6.2
	(CF2 AND CF13):M
	Yes, No, N/A

	RRM23.3
	STA support for Quiet Interval
	7.2.3.1, 7.2.3.9, 7.3.2.21, 11.6.2
	CF13:M
	Yes, No, N/A

	*RRM24
	QBSS Available Admission Capacity
	7.3.2.43
	(CF1 AND CF12 AND CF13):M
	Yes, No, N/A

	*RRM25
	QBSS Access Delay
	7.3.2.44
	(CF1 AND CF12 and CF13):M
	Yes, No, N/A
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