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10. Layer management

10.3 MLME SAP Interface

10.3.2 Scan
10.3.2.2 MLME-SCAN.confirm

10.3.2.2.2 Semantics of the Service Primitive
Change the Country parameter row in the BSSDescription table as follows:
	
	
	
	

	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 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 information 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 information 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 information 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 information element format
	Set of AP Channel Reports each as defined in the AP Channel Report information element format
	The contents of any AP Channel Report information 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.

	
	
	
	


Change the title and first and second paragraphs of 10.3.11 as follows:

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 184).

The informative diagrams within this clause further illustrate the spectrum management protocol layer model adopted. Figure 185 and Figure 186 depict the measurement process for a peer STA to accept and reject a measurement request respectively. Figure 187 illustrates the TPC adaptation process. Lastly, Figure 188 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.
Change Figure 185 and 186 as follows:

[image: image1]
Figure 185—Measurement request – accepted
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Figure 186—Measurement Request – rejected
Change the primitive definitions in 10.3.12.1.2, 10.3.12.3.2, 10.3.14.1.2 and 10.3.14.3.2 as follows:

10.3.12 Measurement Request

10.3.12.1 MLME-MREQUEST.request

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
)

	
	
	
	

	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 shall be setsent.

	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 information element format
	Set of measurement requests each as defined in the Measurement Request information element format
	A set of measurement requests each containing a Measurement Token, Measurement Request Mode, Measurement Type and a Measurement Request.

	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.

	
	
	
	


10.3.12.3 MLME-MREQUEST.indication

10.3.12.3.2 Semantics of the Service Primitive

The primitive parameters are as follows:

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

	
	
	
	

	Name
	Type
	Valid Range
	Description

	Peer MAC Address
	MACAddress
	Any valid individual Address
	The address of the peer MAC entity from which the measurement request was received.

	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 information element format
	Set of measurement requests each as defined in the Measurement Request information element format
	A set of measurement requests each containing a Measurement Token, Measurement Request Mode, Measurement Type and a Measurement Request.

	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.

	
	
	
	


10.3.14 Measurement Report

10.3.14.1 MLME-MREPORT.request

10.3.14.1.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME-MREPORT.request
(
Peer MAC Address,
Dialog Token,
Measurement Report Set,
Measurement Category
)

	
	
	
	

	Name
	Type
	Valid Range
	Description

	Peer MAC Address
	MACAddress
	Any valid individual MAC Address
	The address of the peer MAC entity to which the measurement report shall be sent.

	Dialog Token
	Integer
	0 – 255
	The Dialog Token to identify the measurement transaction. Set to 0 for an autonomous report.

	Measurement Report Set
	Set of measurement reports each as defined in the Measurement Report information element format
	Set of measurement reports each as defined in the Measurement Report information element format
	A set of measurement reports each containing a Measurement Token, Measurement Report Mode, Measurement Type and a Measurement Report.

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

	
	
	
	


10.3.14.3 MLME-MREPORT.indication

10.3.14.3.1 Function

This primitive indicates that a Measurement Report or Radio Measurement Report frame has been received from a peer entity. This may be in response to an earlier Measurement request (MLME-MREQUEST.request), or may be an autonomous report.

10.3.14.3.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME-MREPORT.indication
(
Peer MAC Address,
Dialog Token,
Measurement Report Set,
Measurement Category
)

	
	
	
	

	Name
	Type
	Valid Range
	Description

	Peer MAC Address
	MACAddress
	Any valid individual MAC Address

	The address of the peer MAC entity from which the Measurement Report frame was received.

	Dialog Token
	Integer
	0 – 255
	The Dialog Token to identify the measurement transaction. Set to 0 for an autonomous report.

	Measurement Report Set
	Set of measurement reports each as defined in the Measurement Report information element format
	Set of measurement reports each as defined in the Measurement Report information element format
	A set of measurement reports each containing a Measurement Token, Measurement Report Mode, Measurement Type and a Measurement Report.

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

	
	
	
	


Insert the following clauses following 10.3.28:









	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	












	
	
	
	

	
	
	
	

	
	
	
	


	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	







10.3.29 Neighbor Report Request
The following MLME primitives support the signaling of Neighbor Report Requests.

10.3.29.1 MLME-NEIGHBORREPREQ.request

10.3.29.1.1 Function

This primitive requests that a Neighbor Report Request frame be sent to the AP with which the STA is associated. It is valid only at a Radio Measurement capable non-AP STA.

10.3.29.1.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME-NEIGHBORREPREQ.request
(
DialogToken,
NeighborReportRequestType,
SSID

)

	
	
	
	

	Name
	Type
	Valid Range
	Description

	DialogToken
	Integer
	1 – 255
	The Dialog Token to identify the neighbor report transaction.

	NeighborReport RequestType
	Enumeration
	BASIC,
TSF_INFO
	Set to TSF_INFO to request that neighbor list entries contain TSF offset where available.

	SSID
	As defined in the SSID element
	As defined in the SSID element
	Optional SSID element to request a neighbor list for a specific SSID.

	
	
	
	

	
	
	
	


10.3.29.1.3 When Generated

This primitive is generated by the SME to request that a Neighbor Report Request frame be sent to the AP with which the STA is associated to request a Neighbor Report.

10.3.29.1.4 Effect of Receipt

On receipt of this primitive, the MLME constructs a Neighbor Report Request Action management frame. The STA then attempts to transmit this to the AP with which it is associated.

10.3.29.2 MLME-NEIGHBORREPREQ.confirm

10.3.29.2.1 Function

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

10.3.29.2.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME-NEIGHBORREPREQ.confirm
(
ResultCode,
DialogToken
)

	
	
	
	

	Name
	Type
	Valid Range
	Description

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

	DialogToken
	Integer
	1 – 255
	The Dialog Token to identify the neighbor report transaction. Set to the value in the corresponding MLME-NEIGHBORREPREQ.request

	
	
	
	

	
	
	
	


10.3.29.2.3 When Generated

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

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

10.3.29.2.4 Effect of Receipt

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

10.3.29.3 MLME-NEIGHBORREPREQ.indication

10.3.29.3.1 Function

This primitive indicates that a Neighbor Report Request frame was received from a non-AP STA. It is valid only at a Radio Measurement capable AP. 

10.3.29.3.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME-NEIGHBORREPREQ.indication
(
PeerSTAAddress,
DialogToken,
NeighborReportRequestType,
SSID
)

	
	
	
	

	Name
	Type
	Valid Range
	Description

	PeerSTAAddress
	MACAddress
	Any valid individual MAC Address

	The address of the non-AP STA MAC entity from which a Neighbor Report Request frame was received.

	DialogToken
	Integer
	1 – 255
	The Dialog Token in the Neighbor Report Request frame that was received.

	NeighborReport RequestType
	Enumeration
	BASIC,
TSF_INFO
	The value TSF_INFO requests that neighbor list entries contain TSF offset where available.

	SSID
	As defined in the SSID element
	As defined in the SSID element
	Optional SSID element to request a neighbor list for a specific SSID.

	
	
	
	


10.3.29.3.3 When Generated

This primitive is generated by the MLME when a valid Neighbor Report Request frame is received.

10.3.29.3.4 Effect of Receipt

On receipt of this primitive the SME should operate according to the procedure in 11.12.2.

10.3.30 Neighbor Report Response

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

10.3.30.1 MLME-NEIGHBORREPRESP.request
10.3.30.1.1 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.

10.3.30.1.2 Semantics of the Service Primitive

The primitive parameters are as follows:

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

	
	
	
	

	Name
	Type
	Valid Range
	Description

	PeerSTAAddress
	MACAddress
	Any valid MAC Address

	The address of the non-AP STA MAC entity to which the 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 Entries each as defined in the Neighbor Report information element format
	Set of Neighbor List Entries each as defined in the Neighbor Report information element format
	A set of Neighbor List Entries each representing a neighboring AP being reported as defined in the Neighbor Report information 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.
10.3.30.2 MLME-NEIGHBORREPRESP.confirm

10.3.30.2.1 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.

10.3.30.2.2 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

	
	
	
	


10.3.30.2.3 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.

10.3.30.2.4 Effect of Receipt

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

10.3.30.3 MLME-NEIGHBORREPRESP.indication
10.3.30.3.1 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.

10.3.30.3.2 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 Entries each as defined in the Neighbor Report information element format
	Set of Neighbor List Entries each as defined in the Neighbor Report information element format
	A set of Neighbor List Entries each representing a neighboring AP being reported as defined in the Neighbor Report information element format.

	
	
	
	


10.3.30.3.3 When Generated

This primitive is generated by the MLME when a valid Neighbor Report Response Frame is received.

10.3.30.3.4 Effect of Receipt

On receipt of this primitive, neighbor report data may be available to the SME.
10.3.31 Link Measure Request

The following primitives support the measurement of link path loss, and the estimation of link margin between peer entities for Radio Resource Measurement.

10.3.31.1 MLME-LINKMEASURE.request

10.3.31.1.1 Function

This primitive supports the measurement of link path loss, the estimation of link margin between peer entities.
Note—The layer management model used assumes that the handling of a received Link Measurement Request frame is entirely within the MLME. Correspondingly there are no MLME-SME primitives specified for the peer side of a link measurement request transaction.
10.3.31.1.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME-LINKMEASURE.request
(
PeerMACAddress,
DialogToken,
Transmit Power,
Max Transmit Power 
)

	
	
	
	

	Name
	Type
	Valid Range
	Description

	PeerMAC
Address
	MACAddress
	Any valid individual MAC Address
	The address of the peer MAC entity to which the Link Measure Request shall be sent.

	DialogToken
	Integer
	1 – 255
	The dialog token to identify the Link Measure transaction.

	Transmit Power
	Integer
	As defined in the Link Measurement Request frame format
	The transmit power to be used when transmitting the Link Measurement Request frame and included in the frame body. See 7.4.5.3.

	Max Transmit Power
	Integer
	As defined in the Link Measurement Request frame format
	The maximum transmit power to be used by the transmitting STA on the current channel. See 7.4.5.4.

	
	
	
	


10.3.31.1.3 When Generated

This primitive is generated by the SME to request that a Link Measurement Request frame be sent to the peer entity to request that entity to report transmit power and link margin information.

10.3.31.1.4 Effect of Receipt

On receipt of this primitive, the MLME constructs a Link Measurement Request frame. The STA then attempts to transmit this to the STA indicated in the PeerMACAddress parameter.

10.3.31.2 MLME-LINKMEASURE.confirm

10.3.31.2.1 Function

This primitive reports the result of a Link Measurement request.

10.3.31.2.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME-LINKMEASURE.confirm
(
ResultCode, 
DialogToken, 
TransmitPower, 
LinkMargin, 
RCPI
)

	
	
	
	

	Name
	Type
	Valid Range
	Description

	ResultCode
	Enumeration
	SUCCESS,
INVALID PARAMETERS,
TRANSMISSION_FAILURE,
UNSPECIFIED FAILURE
	Indicates the result of the corresponding MLME-LINKMEASURE.request.

	DialogToken
	Integer
	As defined in the corresponding MLME-LINKMEASURE.request
	The Dialog Token to identify the link measurement transaction.

	TransmitPower
	As defined in the TPC Report information element
	As defined in the TPC Report information element
	The contents of the Transmit Power field of the received Link Measure Report frame. Only present if ResultCode = SUCCESS.

	LinkMargin
	As defined in the TPC Report information element
	As defined in the TPC Report information element
	The contents of the Link Margin field of the received Link Measure Report frame. Only present if ResultCode = SUCCESS.

	RCPI
	Integer
	As defined in 15.4.8.5, or 17.3.10.6, or 18.4.8.5
	The RCPI level of the received Link Measurement Report frame. Only present if ResultCode = SUCCESS.

	Receive Antenna ID
	Integer
	0-255
	The Antenna ID corresponding to the antenna on which the Link Measurement Request frame was received at the reporting STA. Antenna ID is defined in 7.3.2.29.

	Transmit Antenna ID
	Integer
	0-255
	The Antenna ID corresponding to the antenna used to transmit the Link Measurement Report frame. Antenna ID is defined in 7.3.2.29.

	
	
	
	


10.3.31.2.3 When Generated

This primitive is generated by the MLME as a result of an MLME-LINKMEASURE.request and indicates the results of the request.

This primitive is generated when the MLME-LINKMEASURE.request contains invalid parameters, when a failure occurs or when the STA receives a Link Measurement Response frame from the requested STA.

10.3.31.2.4 Effect of Receipt

On receipt of this primitive, the SME evaluates the ResultCode and may use the reported data.

10.3.32 Measurement Pilot Link Margin Ceiling request

This set of primitives allows a STA to retrieve uplink and downlink link margin ceiling computed from a received Measurement Pilot.

10.3.32.1 MLME-MPILOTLMCEILING.request 

10.3.32.1.1 Function

This set of primitives allows STA to retrieve uplink and downlink link margin ceiling computed from a received Measurement Pilot.

10.3.32.1.2 Semantics of the Service Primitive 

The primitive parameters are as follows:

MLME-MPILOTLMCEILING.request 
(
Link Margin Ceiling Direction
)

	
	
	
	

	Name
	Type
	Valid Range
	Description

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

	
	
	
	


10.3.32.1.3 When generated

This primitive is generated by the SME to request that a Link Margin Ceiling report be sent to the SME upper layer application, containing link margin ceiling values computed from information received in a Measurement Pilot frame.
10.3.32.1.4 Effect of receipt

On receipt of this primitive, the MLME shall determine link margin ceiling based on information received in and measurement of the Measurement Pilot and report this back to the SME in a MLME-MPILOTLMCEILING.confirm primitive.
10.3.32.2 MLME-MPILOTLMCEILING.confirm

10.3.32.2.1 Function

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

10.3.32.2.2 Semantics of the Service Primitive

The primitive parameters are as follows:

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

	
	
	
	

	Name
	Type
	Valid Range
	Description

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


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

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

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

	
	
	
	


10.3.32.2.3 When generated

This primitive is generated by the MLME when the Link Margin Ceiling report is ready.

10.3.32.2.4 Effect of receipt

The SME upper layer application receives the Link Margin Ceiling report it has requested.
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